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FOREWORD

Twenty-five years have elapsed since publication of the landmark report of the Surgeon General’s Advisory Committee on Smoking and Health. By any measure, these
25 years have witnessed dramatic changes in attitudes toward and use of tobacco in the
United States. The health consequences of tobacco use will be with us for many years
to come, but those consequences have been greatly reduced by the social revolution
that has occurred during this period with regard to smoking.
Since 1964, substantial changes have occurred in scientific knowledge of the health
hazardsof smoking, in the impact of smoking on mortality, in public knowledge of the
dangersof smoking, in the prevalence of smoking and using other forms of tobacco, in
the availability of programs to help smokers quit, and in the number of policies that encourage nonsmoking behavior and protect nonsmokers from exposure to environmental tobacco smoke. These changes and other significant developments, as well as the
overall impact of the Nation’s antismoking activities, are reviewed in detail in the individual chapters of this Report. Based on this review. five major conclusions of the
entire Report were reached. The first two conclusions highlight important gains in
preventing smoking and smoking-related disease in the United States. The last three
Conclusionsemphasize sources of continuing concern and remaining challenges. The
Conclusionsare:
1.

2.

3.

4.

5.

The prevalence of smoking among adults decreased from 40 percent in 1965
to 29 percent in 1987. Nearly half of all living adults who ever smoked have
quit.
Between 1964 and 1985, approximately three-quarters of a million smoking-related deaths were avoided or postponed as a result of decisions to quit
smoking or not to start. Each of these avoided or postponed deaths represented an average gain in life expectancy of two decades.
The prevalence of smoking remains higher among blacks, blue-collar
workers, and less educated persons than in the overall population. The,
decline in smoking has been substantially slower among women than among
men.
Smoking begins primarily during childhood and adolescence. The age of
initiation has fallen over time, particularly among females. Smoking
among high school seniors leveled off from 1980 through 1987 after previous years of decline.
Smoking is responsible for more than one of every six deaths in the United
States. Smoking remains the single most important preventable cause of
death in our society.

The last 25 years have witnessed phenomenal changes in the way Americans think
about tobacco use. More people now than ever before consider smoking to be outside
the social norm. Antismoking programs and policies have contributed to this change.
This shift in societal attitudes is almost certain to generate additional efforts to further
limit the use of tobacco.
Almost half of all living Americans who ever smoked have quit. This is especially
remarkable when one takes into account the powerful media images enticing people to
smoke and the powerfully addictive nature of nicotine. As the downward trends in
smoking behavior continue, we can expect to see a decline in the number of premature
deaths and avoidable morbidity due to smoking.
For now, however, we must recognize that continued tobacco exposure in the population will cause a great deal of human suffering for many decades. Thus, we must not
rest upon the laurels of the past quarter century. As long as children and adolescents
continue to find reasons to use tobacco, replacements will be recruited for at least some
of the smokers who quit or who die prematurely. If current trends continue, these replacements will be found disproportionately among minority groups, among the less
educated, among the most economically disadvantaged, and among women.
We must look back on the last 25 years of change in order to look forward to our
tasks for the future. Surely those tasks include expanding educational efforts for the
young and old alike, restrictions against minors’ access to tobacco, support for cessation activities, and restrictions against smoking in worksites, restaurants, transportation
vehicles, and other public places.
The Public Health Service is dedicated to continuing the legacy of the 1964 Report.
We hope this 25th Anniversary Report will stimulate new commitment to action by
public health officials, civic leaders, educators, scientists, and the public at large on the
problem of tobacco use, especially among children, adolescents, and high-risk groups.
Robert E. Windom, M.D.
Assistant Secretary for Health
Public Health Service

James 0. Mason, M.D., Dr.P.H.
Director
Centers for Disease Control

PREFACE

Exactly 25 years ago, on January 11, 1964, Luther L. Terry, M.D., Surgeon General
of the U.S. Public Health Service, released the report of the Surgeon General’s Advisory Committee on Smoking and Health. That landmark document, now referred to
asthe first Surgeon General’s Report on Smoking and Health, was America’s first widely publicized official recognition that cigarette smoking is a cause of cancer and other
seriousdiseases.
On the basis of more than 7,000 articles relating to smoking and diseasealready available at that time in the biomedical literature, the Advisory Committee concluded that
cigarette smoking is a cause of lung cancer and laryngeal cancer in men, a probable
causeof lung cancer in women, and the most important cause of chronic bronchitis.
The Committee stated that “Cigarette smoking is a health hazard of sufficient importance in the United States to warrant appropriate remedial action.”
What would constitute “appropriate remedial action” was left unspecified. But the
releaseof the report was the first in a series of steps, still being taken 25 years later, to
diminish the impact of tobacco use on the health of the American people.
This 1989 Report, the 20th in a series of Surgeon General’s Reports on the Health
Consequencesof Smoking, spells out the dramatic progress that has been achieved in
the past quarter century against one of our deadliest risks.
The circumstances surrounding the release of the first report in 1964 are worth
remembering. The date chosen was a Saturday morning, to guard against a precipitous
reaction on Wall Street. An auditorium in the State Department was selected because
its security could be assured-it had been the site for press conferences of the late President John F. Kennedy, whose assassination had occurred less than 2 months earlier.
The first two copies of the 387-page, brown-coveredReport were hand delivered to
the West Wing of the White House at 7:30 on that Saturday morning. At 9:00, accredited press representatives were admitted to the auditorium and “locked in,” without
access to telephones. Surgeon General Terry and his Advisory Committee took their
seats on the platform. The Report was distributed and reporters were allowed 90
minutes to read it. Questions were answered by Dr. Terry and his Committee members. Finally, the doors were opened and the news was spread. For several days, the
Report furnished newspaper headlines across the country and lead stories on television
newscasts. Later it was ranked among the top news stories of 1964.
During the quarter century that has elapsed since that Report,individual citizens,
private organizations, public agencies, and elected officials have tirelessly pursued the
Advisory Committee’s call for “appropriate remedial action.” Early on, the U.S. Congress adopted the Federal Cigarette Labeling and Advertising Act of 1965 and the
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Public Health Cigarette Smoking Act of 1969. These laws required a health warning
on cigarette packages, banned cigarette advertising in the broadcast media, and called
for an annual report on the health consequences of smoking.
In 1964, the Public Health Service established a small unit called the National
Clearinghouse for Smoking and Health (NCSH). Through the years, the Clearinghouse
and its successor organization, the Office on Smoking and Health, have been responsible for the 20 reports on the health consequences of smoking previously mentioned,
eight of which have been issued during my tenure as Surgeon General. In close cooperation with voluntary health organizations, the Public Health Service has supported highly successful school and community programs on smoking and health, has disseminated
research findings related to tobacco use, and has ensured the continued public visibility
of antismoking messages.
Throughout this period, tremendous changes have occurred. As detailed in this
Report, we have witnessed expansion in scientific knowledge of the health hazards of
smoking, growing public knowledge of the dangers of smoking, increased availability
of programs to prevent young people from starting to smoke and to help smokers quit,
and widespread adoption of policies that discourage the use of tobacco.
Most important, these developments have changed the way in which our society
views smoking. In the 1940s and 1950s smoking was chic; now, increasingly, it is
shunned. Movie stars, sports heroes, and other celebrities used to appear in cigarette
advertisements. Today, actors, athletes, public figures, and political candidates are
rarely seen smoking. The ashtray is following the spittoon into oblivion.
Within this evolving social milieu, the population has been giving up smoking in increasing numbers. Nearly half of all living adults who ever smoked have quit. The
most impressive decline in smoking has occurred among men. Smoking prevalence
among men has fallen from 50 percent in 1965 to 32 percent in 1987. These changes
represent nothing less than a revolution in behavior.
The antismoking campaign has been a major public health success. Those who have
participated in this campaign can take tremendous pride in the progress that has been
made.
The analysis in this Report shows that in the absence of the campaign, there would
have been 91 million American smokers (15 to 84 years of age) in 1985 instead of 56
million. As a result of decisions to quit smoking or not to start, an estimated 789,000
smoking-related deaths were avoided or postponed between 1964 and 1985. Furthermore, these decisions will result in the avoidance or postponement of an estimated 2.1
million smoking-related deaths between 1986 and the year 2000.
This achievement has few parallels in the history of public health. It was accomplished despite the addictive nature of tobacco and the powerful economic forces
promoting its use.
The Remaining Challenges
Despite this achievement. smoking will continue as the leading cause of preventable,
premature death for many years to come, even if all smokers were to quit today. Smoking cessation is clearly beneficial in reducing the risk of dying from smoking-related
iv

diseases. However, for some diseases, such as lung cancer and emphysema, quitting
may not reduce the risk to the level of a lifetime nonsmoker even after many years of
abstinence. This residual health risk is one reason why approximately 390,ooO
Americans died in 1985 as the result of smoking, even after two decades of declining
smoking rates.
The critical message here is that progress in curtailing smoking must continue, and
ideally accelerate, to enable us to turn smoking-related mortality around. Otherwise,
the disease impact of smoking will remain high well into the 21st century.
Just maintaining the current rate of progress is a challenge. Compared with nonsmokers, smokers are disproportionately found in groups that are harder to reach, and
this disparity may increase over time. Greater effort and resources will need to be
devoted to achieve equivalent reductions in smoking among those whose behavior has
survived strong, countervailing social pressures.
Today, thanks to the remarkable progress of the past 25 years, we can dare to envision a smoke-free society. Indeed it can be said that the social tide is flowing toward
that bold objective. To maintain momentum, we need to direct special attention to the
following groups within our society:
Children and Adolescents
As a pediatric surgeon, and now as Surgeon General, I have dedicated my career to
protecting the health of children. In the case of smoking, children and adolescents hold
the key to progress toward curbing tobacco use in future generations.
If the adult rate of smoking were to continue at the present level, the impact of smoking on the future health and welfare of today’s children would be enormous. Research
has shown that one-fourth or more of all regular cigarette smokers die of smoking-related diseases. If 20 million of the 70 million children now living in the United States
smoke cigarettes as adults (about 29 percent), then at least 5 million of them will die of
smoking-related diseases. This figure should alarm anyone who is concerned with the
future health of today’s children.
Two additional factors make smoking among young people a preeminent public
health concern: (1) the age of initiation of smoking, and (2) nicotine addiction. AS this
Report shows, four-fifths of smokers born since 1935 started smoking before age 21.
Theproportion of smokers who beginsmokingduringadolescence
hasbeenincreasing over time, particularly among women.
In the Teenage Smoking Survey conducted by the Department of Health, Education,
and Welfare in 1979, respondents were asked, “What would you say is the possibility
that five years from now you will be a cigarette smoker?” Among smokers, half
answered“definitely not” or “probably not.” This response suggests that many children
and adolescents are unaware of, or underestimate, the addictive nature of smoking. The
predecessorto this volume, The Health Consequences of Smoking: Nicotine Addiction,
Provided a comprehensive review of the evidence that cigarettes and other forms of
tobacco are addicting and that nicotine is the drug in tobacco that causes addiction.
These two factors refute the argument that smoking is a matter of free choice. Most
smokers start smoking as teenagers and then become addicted. By the time smokers

become adults, when they would be expected to have greater appreciation of the health
effects of smoking, many have difficulty quitting. Today, 80 percent of smokers say
they would like to quit; two-thirds of smokers have made at least one serious attempt
to quit. Characteristically, people quit smoking several times before becoming permanent ex-smokers.
The prevalence of daily smoking among high school seniors leveled off from 198 1
through 1987, at about 20 percent, after previous years of decline. Each day, more than
3,000 American teenagers start smoking. If we can substantially reduce this number,
we will soon achieve a major impact on smoking prevalence among adults. Although
research efforts in prevention are increasing, prevention programs are not yet reaching
large numbers of young people. The public health community should pay at least as
much attention to the prevention of smoking among teenagers as it now pays to smoking cessation among adults. Comprehensive school health education, incorporating
tobacco use prevention, should be provided in every school throughout the country.
Women
Since release of the first Surgeon General’s Report, the prevalence of smoking among
women has declined much more slowly than among men. If current trends continue,
smoking rates will be about equal among men and women in the mid- 1990s after which
women may smoke at a higher rate than men.
The public health impact of this trend is already being seen. Lung cancer mortality
rates are increasing steadily among women, and estimates by the American Cancer
Society indicate that this disease has now overtaken breast cancer as the number one
cause of cancer death among women. Smoking during pregnancy poses special risks
to the developing fetus and is an important cause of low birthweight and infant mortality. Smoking and oral contraceptive use interact to increase dramatically the risk of
cardiovascular disease. Women’s organizations and women’s magazines have paid
scant attention to these issues.
The key to addressing this problem is the prevention of smoking among female
adolescents. The disparity in smoking prevalence between men and women is primarily a reflection of differences in smoking initiation. Smoking initiation has declined
much more slowly among females than among males. This difference is due, in large
part, to increasing initiation rates among less educated young women. Among high
school seniors, the prevalence of daily smoking has been higher among females than
among males each year since 1977.
In summary, women, and especially female adolescents not planning higher education, are an important target group for prevention activities.
Minorities
Smoking rates are higher in certain racial and ethnic minority groups, many of which
already suffer from a disproportionate share of risk factors and illness. In particular,
smoking prevalence has been consistently higher among black men than among white
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men (41 and 3 1 percent, respectively, in 1987). In addition, the limited data available
show higher rates of smoking among Hispanic men than among white men.
Trends in smoking initiation, prevalence, and quitting among blacks and whites show
similar rates of change from 1974 to 1985. Thus, the gap in smoking prevalence between blacks and whites is not widening. However, to reduce the gap in smoking between blacks and whites, prevention efforts must focus on blacks more successfully.
The public health community is only now beginning to address this problem. The urgency of the situation is greater because cigarette companies are increasingly targeting
their marketing efforts at blacks and Hispanics.
Blue-Collar Workers
The prevalence of smoking has been consistently higher among blue-collar workers
than among white-collar workers. In 1985,40 percent of blue-collar workers smoked
compared with 28 percent of white-collar workers. Again, blue-collar workers are a
major target of cigarette company advertising and promotional campaigns. Worksite
smoking cessation programs, employee incentive programs, and policies banning or
restricting smoking at the workplace are effective strategies to reach this group.
Toward a Smoke-Free Future
Because the general health risks of smoking are well known, because smoking is
banned or restricted in a growing number of public places and worksites, and because
smoking is losing its social acceptability, the overall prevalence of smoking in our
society is likely to continue to decline. The progress we have achieved during the past
quarter century is impressive.
Equally impressive, however, are the challenges we face. During the next quarter
century and beyond, progress will be slow, and smoking-related mortality will remain
high, unless the health community more effectively reaches children and adolescents,
women, minorities, and blue-collar workers. Organizations that represent these groups
can contribute substantially to the antismoking movement. In large part, the future
health of these populations will depend on the degree to which schools, educators,
parents’ organizations, women’s groups, minority organizations, employers, and
employee unions join the campaign for a smoke-free society. Here in the United States,
such a society is an attainable long-term goal.
Unfortunately, the looming epidemic of smoking and smoking-related disease in
developing countries does not encourage similar optimism. According to the World
Health Organization, increases in cigarette consumption between 1971 and 1981 exceeded population growth in all developing regions: by 77 percent in Africa, and by
30 percent in Asia and Latin America.
The topic of tobacco and health internationally, although critically important, especially for developing nations, is beyond the scope of this Report. I can only hope that
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the lessons we have learned in the United States, as detailed in this Report, will help
other countries take the necessary steps to avoid the devastation caused by use of
tobacco.
C. Everett Koop, M.D., Sc.D.
Surgeon General
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Historical Perspective
Each of the last five Surgeons General of the U.S. Public Health Service (PHS) has
identified cigarette smoking as one of this Nation’s most significant sources of death
and disease. Today, more than one of every six American deaths is the result of cigarette
smoking. Smoking is responsible for an estimated 30 percent of all cancer deaths, including 87 percent of lung cancer, the leading cause of cancer mortality; 21 percent of
deaths from coronary heart disease; 18 percent of stroke deaths; and 82 percent of deaths
from chronic obstructive pulmonary disease. Other forms of tobacco use, including
pipe and cigar smoking and use of smokeless tobacco, are also associated with significantly elevated risks of disease and death (US DHEW 1979a; US DHHS 1986b).
Although the health hazards of tobacco use have been suspected for almost 400 years,
the first reported clinical impressions of a relationship between tobacco and disease
date from the 18th century, when tobacco use was associated with lip cancer (US
DHEW 1979a)and nasal cancer (US DHHS 1986b). However, true scientific understanding of the health effects of tobacco has been achieved only in the present century.
Broders (1920) published an article in the Journal of the American Medical Association linking tobacco use to lip cancer, and 8 years later, Lombard and Doering (1928)
published an article in the New England Journal of Medicine noting that heavy smoking was more common among cancer patients than among control groups. Later, Pearl
(1938) observed in the journal Science that heavy smokers had a shorter life expectancy than nonsmokers.
During the 1930s the Nation’s increasing rate of lung cancer and other diseases
prompted the initiation of epidemiologic and laboratory studies of the relationship between tobacco use and disease. In the late 1940s and early 195Os,a number of retrospective epidemiologic studies, published by Wynder and Graham (1950) and by other investigators, provided scientific evidence strongly linking smoking to lung cancer. This
association was soon thereafter supported by the emerging early findings of major
prospective (cohort) mortality studies, including the work of Doll and Hill (1954,1956)
in Great Britain and Hammond and Horn (1958a, 1958b) in the United States. The
strength and consistency of these results, combined with evidence from laboratory and
autopsy studies, led a national scientific study group to conclude in 1957 that the
relationship between smoking and lung cancer was causal (Study Group on Smoking
and Health 1957).
On July 12 of that year, U.S. Surgeon General Leroy Bumey issued a statement
declaring that “The Public Health Service feels the weight of the evidence is increasingly pointing in one direction; that excessive smoking is one of the causative factors
in lung cancer” (US PHS 1964). Two years later, in 1959, Surgeon General Bumey
said that “The weight of evidence at present implicates smoking as the principal factor
in the increased incidence of lung cancer” (Bumey 1959).
Increases in chronic diseases in other parts of the world led health authorities in other
countries to examine the relationship between tobacco and disease, particularly in
Europe and Scandinavia. In 1957, the British Medical Research Council reported that
a major part of the increase in lung cancer was attributable to smoking (British Medical Research Council 1957). Later, the Royal College of Physicians (1962) issued a
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landmark document on smoking and health that concluded that “Cigarette smoking is
the most likely cause of the recent world-wide increase in deaths from lung cancer. .
is an important predisposing cause of the development of chronic bronchitis. , . probably increases the risk of dying from coronary heart disease...has an adverse effect on
healing of [gastric and duodenal] ulcers . . . [and] may be a contributing factor in cancer of the mouth, pharynx, oesophagus, and bladder.”
On June I, 1961, the presidents ofthe American Cancer Society, the American Public
Health Association, the American Heart Association, and the National Tuberculosis
Association (now the American Lung Association) urged President John F. Kennedy
to establish a commission to study the health consequences of smoking. Representatives of these organizations met with Surgeon General Luther L. Terry in January
1962 to reiterate their call for action. In April, the Surgeon General presented a detailed
proposal for an advisory group to reevaluate the position adopted by the Public Health
Service in 1959. In calling for the advisory group, Dr. Terry cited new research on the
adverse health effects of tobacco, a request from the Federal Trade Commission for
guidance on policy regarding the labeling and advertising of tobacco products, and the
findings in the new report of the Royal College of Physicians.
On July 27, 1962, following consultations between the White House and the Public
Health Service, the Surgeon General held a meeting to define the work of an expert
advisory group and to identify candidates for the committee. Meeting with the Surgeon General were representatives of the American Cancer Society, the American College of Chest Physicians, the American Heart Association, the American Medical Association, the Tobacco Institute, the Food and Drug Administration, the National
Tuberculosis Association, the Federal Trade Commission, and the President’s Office
of Science and Technology. The group agreed on a list of more than 150 scientists and
physicians. Each of the organizations had the right to veto any of the names on the list
for any reason. Persons who had taken a public position on smoking and health were
not considered for inclusion on the advisory committee.
Dr. Terry selected 10 individuals from the list to serve on the Surgeon General’s Advisory Committee on Smoking and Health: Stanhope Bayne-Jones. M.D., LL.D.,
former Dean, Yale School of Medicine; Walter J. Burdette, M.D., Ph.D., University of
Utah; William G. Cochrane. M.A., Harvard University; Emmanuel Farber, M.D., Ph.D.,
University of Pittsburgh; Louis F. Fieser, Ph.D., Harvard University; Jacob Furth, M.D.,
Columbia University; John B. Hickam, M.D., Indiana University; Charles LeMaistre,
M.D., University of Texas; Leonard M. Schuman, M.D., University of Minnesota; and
Maurice H. Seevers, M.D., Ph.D., University of Michigan.
The Advisory Committee held nine meetings from November 1962 through December 1963, during which they reviewed all the available data from animal laboratory experiments. clinical and autopsy studies, and retrospective and prospective epidemiologic studies. The Committee had access to over 7,000 publications pertaining
to smoking and health, including more than 3,000 articles reporting -esearch findings
published after 1950. In evaluating evidence linking smoking to disease, the Committee restricted judgments of a causal relationship to those associations for which the
evidence was (1) consistent, (2) strong, (3) specific, (4) supportive of appropriate temporal relationships, and (5) coherent (US PHS 1964).
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The final Report of the Advisory Committee was released on January 11, 1964 (US
PHS 1964). It concluded that “Cigarette smoking is causally related to lung cancer in
men; the magnitude of the effect of cigarette smoking far outweighs all other factors.
The data for women. though less extensive, point in the same direction . . . The risk
of developing lung cancer increases with duration of smoking and the number of
cigarettes smoked per day, and is diminished by discontinuing smoking.”
The Report also concluded that pipe smoking is causally related to lip cancer, that
cigarette smoking is causally related to laryngeal cancer in men, and that “Cigarette
smoking is the most important of the causes of chronic bronchitis.” The Advisory Committee identified significant associations between smoking and cancer of the esophagus,
cancer of the urinary bladder. coronary artery disease. emphysema, peptic ulcer disease, and low-birthweight babies. but it did not consider the available data to be sufficient to label these associations causal.
The Committee found that male cigarette smokers had a 70.percent excess mortality
rate over men who had never smoked and that female smokers also had an elevated
mortality rate, although less than that of males. The Advisory Committee concluded
that “Cigarette smoking is a health hazard of sufficient importance in the United States
to warrant appropriate remedial action.”
“Remedial action” was initiated immediately after publication of the Advisory
Committee’s Report, when the Federal Trade Commission (FTC) proposed that
cigarette packs and advertisements bear warning labels and that strict limitations be
placed on the content of cigarette advertising. With passage of the Federal Cigarette
Labeling and Advertising Act of 1965 (Public Law 89-92; amended in April 1970 by
Public Law 9 l-222), Congress preempted the FTC’s recommendation: beginning in
1966, a congressionally mandated health warning appeared on all cigarette packs but
not on advertisements.
The Act also required the Secretary of Health, Education, and Welfare to submit annual reports to Congress on the health consequences of smoking, together with legislative recommendations, beginning no later than mid- 1967. New reports of the Surgeon General on smoking and health were issued in each calendar year beginning in
1967, except for 1970, 1976, 1977, and 1987. (In 1976, a volume of selected chapters
from the 197 1-75 Reports was published. The report issued in 1978 was a joint Report
for the years 1977 and 1978.) Thus, the present volume, commemorating the 25th anniversary of the 1964 Report, is the 20th Report in the series. In addition, in 1986, PHS
issued a report on the health consequences of using smokeless tobacco (US DHHS
1986b). Table 1 identifies the previous reports and highlights their coverage.
The reports published since the 1964 Report have confirmed the scientific judgment
of the Advisory Committee and have extended its findings. The evidence available
today has reinforced the Advisory Committee’s judgments of causality; converted most
of its “significant associations” into causal relationships, adhering to the strict criteria
described in the first Report; confirmed causal associations for relationships not contemplated in the 1964 Report (e.g., the health hazards of involuntary smoking (US
DHHS 1986a)); and identified additional disease associations.
Accompanying the growth and dissemination of scientific knowledge has been increased public understanding of the hazards of smoking. reflected in decreases in smok7

TABLE l.-!Wgeon

General’s Reports on smoking and health, 1944-88

Year

Subject/Highlights

1964

First official report of the Federal Government on smoking and health.
Concluded that “Cigarette smoking is a health hazard of sufficient importance
in the United States to warrant appropriate remedial action.” Concluded that
cigarette smoking is a cause of lung cancer in men and a suspected cause of
lung cancer in women. Identified many other causal relationships and
smoking+ilsease asxxiations (US PHS 1964).

1967

Confirmed and strengthened conclusions of I964 Report. Stated that “The
case for cigarette smoking as the principal cause of lung cancer is
overwhelming.” Found that evidence “strongly suggests that cigarette smoking
can cause death from coronary heart disease.” 1964 Report had described this
relationship as an “association.” Also concluded that “Cigarette smoking is the
most important of the causes of chronic non-neoplastic bronchiopulmonary
diseases in the United States.” Identified measures of morbidity associated
with smoking (US PHS 1968a).

1968

Updated informatlon presented in 1967 Report. Estimated smoking-related
loss of life expectancy among young men as 8 years for “heavy” smokers (over
2 packs per day) and 4 years for “light” smokers (less than l/2 pack per day)
(US PHS 1968b).

1969

Also supplemented 1967 Report. Confirmed association between maternal
smoking and infant low birthweight. Identified evidence of increased
incidence of prematurity, spontaneous abortion. stillbirth, and neonatal death
(US PHS 1969).

1971

Reviewed entire field of smoking and health. with emphasis on most recent
literature. Discussed new data indicating associations between smoking and
peripheral vascular disease. atherosclerosis of the aorta and coronary arteries.
increased incidence and severity of respiratory infections, and increased
mortality from cerebrovascular disease and nonsyphiiitic aortic aneurysm.
Concluded that smoking is associated with cancers of the oral cavity and
esophagus. Found that “Maternal smoking during pregnancy exerts a retarding
influence on fetal growth” (US DHEW 1971).

1972

Examined evidence on lmmunologxal effects of tobacco and tobacco smoke,
harmful constituents of tobacco smoke. and “public exposure to air pollution
from tobacco smoke.” Found tobacco and tobacco smoke antigenic in humans
and animals; tobacco may Impair protective mechanisms of immune system:
nonsmokers’ exposure to tobacco smoke may exacerbate allergic symptoms;
carbon monoxide in smoke-filled rooms may harm health of persons with
chronic lung or heart &ease: tobacco smoke contains hundreds of compounds,
several of which have been shown to act as carcinogens, tumor initiators, and
tumor promoters. ldentifled carbon monoxide. nicotine, and tar as smoke
constituents most likely to produce health hazards of smoking (US DHEW
1972).

1973

Presented evidence on health effects of smoking pipes, cigars, and “little
cigars.” Found mortality rates of pipe and cigar smokers higher than those of
nonsmokers but lower than those of cigarette smokers. Found that cigarette
smoking Impairs exercise performance in healthy young men. Presented
additional evidence on smoking as risk factor m peripheral vascular disease
and problems of pregnancy (US DHEW 1973).
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TABLE l.-Continued
Year

Subject/Highlights

1974

Tenth Anniversary Report. Reviewed and strengthened evidence on major
hazards of smoking. Reviewed evidence on association between smoking and
atherosclerotic brain infarction and on synergistic effect of smoking and
asbestos exposure in causing lung cancer (US DHEW.1974).

1975

Updated information on health effects of involuntary (passive) smoking.
Noted evidence linking parental smoking to bronchitis and pneumonia in
children during the first year of life (US DHEW 1975).

1976a

Compiled selected chapters from 197 l-75 Reports (US DHEW 1976).

1977-78

Combined 2-year Report focused on smoking-related health problems unique
lo women. Cited studies showing that use of oral contraceptives potentiates
harmful effects of smoking on the cardiovascular system (US DHEW 1978).

1979

Fifteenth Anniversary Report. Presented most comprehensive review of health
effects of smoking ever published, and first Surgeon General’s Report to
carefully examine behavioral, pharmacologic. and social factors influencing
smoking. Also first Report 10 consider role of adult and youth education in
promoting nonsmoking. First Report to review health consequences of
smokeless tobacco. Many new sections, including one identifying smoking as
“one of the primary causes of drug interactions in humans” (US DHEW 1979a).

1980

Devoted to health consequences of smoking for women. Reviewed evidence
that strengthened previous findings and permitted new ones. Noted projections
that lung cancer would surpass breast cancer as leading cause of cancer
mortality in women. Identified trend toward increased smoking by adolescent
females (US DHHS 1980a).

1981

Examined health consequences of “the changing cigarette,” i.e., lower tar and
nicotine cigarettes. Concluded that lower yield cigarettes reduced risk of lung
cancer but found no conclusive evidence that they reduced risk of
cardiovascular disease, chronic obstructive pulmonary disease, and fetal
damage. Noted possible risks from additives and their products of
combustion. Discussed compensatory smoking behaviors that might reduce
potential risk reductions of lower yield cigarettes. Emphasized that there is no
safe cigarette and that any risk reduction associated with lower yield cigarettes
would be small compared with benefits of quitting smoking (US DHHS 1981).

1982

Reviewed and extended understanding of the health consequences of smoking
as a cause or contributory factor of numerous cancers. Included first Surgeon
General’s Report consideration of emerging epidemiologic evidence of
increased lung cancer risk in nonsmoking wives of smoking husbands. Did not
find evidence at that time sufficient to conclude that relationship was causal,
but labeled it “a possible serious public health problem.” Discussed potential
for low-cost smoking cessation interventions (US DHHS 1982).

I983

Examined health consequences of smoking for cardiovascular disease.
Concluded that cigarette smoking is one of three major independent causes of
coronary heart disease (CHD) and, given its prevalence, “should be considered
the most important of the known modifiable risk factors for CHD.” Discussed
relationships between smoking and other forms of cardiovascular disease (US
DHHS 1983).
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TABLE l.-Continued
Subject/Highhghts

Year
1984

Reviewed evidence on smoking and chronic obstructive lung disease (COLD).
Concluded that smoking is the major cause of COLD, accounting for 80 to 90
percent of COLD deaths in the United States. Noted that COLD morbidity has
greater social impact than COLD mortality because of extended disability
periods of COLD victims (US DHHS 1984).

1985

Examined relationship between smoking and hazardous substances in the
workplace. Found that for the majority of smokers, smoking is a greater cause
of death and disability than theu workplace environment. Risk of lung cancer
from asbestos exposure characterized as multiphcative with smoking exposure.
Observed special importance of smoking prevention among blue-collar
workers because of their greater exposure to workplace hazards and their
higher prevalence of smoking (US DHHS 1985).

1986

Focused on involuntary smoking, concluding that “Involuntary smoking is a
cause of disease. including lung cancer, in healthy nonsmokers.” Also found
that, compared with children of nonsmokers, children of smokers have higher
incidence of respiratory infections and symptoms and reduced rates of increase
in lung function. Presented detailed examination of growth in restrictions on
smoking in public places and workplaces. Concluded that simple separation of
smokers and nonsmokers within same airspace reduces but does not eliminate
exposure to environmental tobacco smoke (US DHHS 1986a).

1986b

Special Report of advisory committee appointed by the Surgeon General to
study the health consequences of smokeless tobacco. Concluded that use of
smokeless tobacco can cause cancer in humans and can lead to nicotine
addiction (US DHHS l986b).

1988

Established nicotine as a highly addictive substance, comparable in its
physiological and psychological properties to other addictive substancesof
abuse (US DHHS 1988).
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ing prevalence and, in recent years, the intensification of public and private measures
to discourage smoking. A quarter century after publication of the first Report, smoking remains the leading cause of preventable premature death in our society, but per
capita cigarette consumption is declining annually, and analyses of consumption and
disease trends augur eventual decreases in smoking’s toll.
Given these changes, the remaining toll of tobacco-related disease, and the Surgeon
General’s objective of a smoke-free society by the year 2000 (Koop 1984), Surgeon
General C. Everett Koop devotes this 25th anniversary edition of the Surgeon General’s
Report to an assessment of progress against smoking in the quarter century since the
first Report was published.
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Highlights of Conclusions and Findings
Major Conclusions
As the present Report documents, knowledge of the health consequences of smoking has expanded dramatically since 1964, and programs and policies to combat the
hazards of smoking have proliferated. The essential chapter-specific conclusions relating to these and other topics of this Report are presented at the end of each chapter and
are reproduced in the final Sectionof this introductory Chapter. The major conclusions
of the entire Report, immediately following, address fundamental developments over
the past quarter century in smoking prevalence and in mortality caused by smoking.
The first two conclusions highlight important gains in preventing smoking and smoking-related disease in the United States. The last three conclusions emphasize sources
of continuing concern and remaining challenges.
1.

The prevalence of smoking among adults decreased from 40 percent in 1965
to 29 percent in 1987. Nearly half of all living adults who ever smoked have
quit.

2.

Between 1964 and 1985, approximately three-quarters of a million smoking-related deaths were avoided or postponed as a result of decisions to quit
smoking or not to start. Each of these avoided or postponed deaths represented an average gain in life expectancy of two decades.

3.

The prevalence of smoking remains higher among blacks, blue-collar
workers, and less educated persons than in the overall population. The
decline in smoking has been substantially slower among women than among
men.

4.

Smoking begins primarily during childhood and adolescence. The age of
initiation has fallen over time, particularly among females. Smoking
among high school seniors leveled off from 1980 through 1987 after previous years of decline.

5.

Smoking is responsible for more than one of every six deaths in the United
States. Smoking remains the single most important preventable cause of
death in our society.

Key New Findings
While this Report is designed to provide a retrospective view of smoking and health
over the past 25 years, several findings never previously documented in a report of the
Surgeon General emerged during the process of reviewing and analyzing the
voluminous materials consulted for the study. Discussed in detail throughout the
Report, key new findings include the following:
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Cigarette smoking is a major cause of cerebrovascular disease (stroke), the third
leading cause of death in the United States.
By 1986, lung cancer caught up with breast cancer as the leading cause of cancer death in women. Women smokers’ relative risk of lung cancer has increased
by a factor of more than four since the early 1960s and is now comparable to the
relative risk identified for men in that earlier period. Gender differences in smoking behavior are disappearing; consistent with this, gender differences in the relative risks of and mortality from smoking-related diseases are narrowing.
Cigarette smoking is associated with cancer of the uterine cervix.
To date, 43 chemicals in tobacco smoke have been determined to be carcinogenic.
In 1985, approximately 390,000 deaths were attributable to cigarette smoking.
This figure is greater than other recent estimates of smoking-attributable mortality, reflecting the use of higher relative risks of smoking-related diseases for
women and, especially in the case of lung cancer, for men. These higher relative risks were derived from the largest and most recent prospective study of
smoking and disease, conducted by the American Cancer Society.
.

Disparities in smoking prevalence, quitting, and initiation between groups with
the highest and lowest levels of educational attainment are substantial and have
been increasing. Educational attainment appears to be the best single
sociodemographic predictor of smoking.

.

There is growing recognition that prevention and cessation interventions need
to target specific populations with a high smoking prevalence or at high risk of
smoking-related disease. These populations include minority groups, pregnant
women, military personnel, high school dropouts, blue-collar workers, unemployed persons, and heavy smokers.

.

One-quarter of high school seniors who have ever smoked had their first cigarette
by sixth grade, one-half by eighth grade. Associated with knowledge of this fact
is a growing consensus that smoking prevention education needs to begin in
elementary school.

.

Whereas past smoking control efforts targeting children and adolescents focused
exclusively on prevention of smoking, the smoking control community has identified the need to develop cessation programs for children and adolescents addicted to nicotine.

.

As of mid-1988, more than 320 local communities had adopted laws or regulations restricting smoking in public places. This compares with a total of about
90 as of the end of 1985, a more than threefold increase in 3 years. The number
of new State laws restricting smoking in public places in 1987 exceeded the number passed in any preceding year.
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.

A growing body of evidence on the role of economic incentives in influencing
health behavior has contributed to increased interest in and use of such incentives to discourage use of tobacco products. These include excise taxation of
tobacco products, workplace financial incentives, and insurance premium differentials for smokers and nonsmokers.

.

In marked contrast to the trends in virtually all other areas of smoking control
policy, the number of legal restrictions on children’s access to tobacco products
has decreased over the past quarter century. Studies indicate that vendor compliance with minimum-age-of-purchase laws is the exception rather than the rule.

.

The marketing of a variety of alternative nicotine delivery systems has
heightened concern within the public health community about the future of
nicotine addiction. The most prominent development in this regard was the 1988
test marketing by a major cigarette producer of a nicotine delivery device having
the external appearance of a cigarette and being promoted as “the cleaner
smoke.”

.

While over 50million Americans continue to smoke, more than 90 million would
be smoking in the absence of the changes in the smoking-and-health environment that have occurred since 1964.

l

Quitting and noninitiation of smoking between 1964 and 1985, encouraged by
changes in that environment, have been or wiil be associated with the postponement or avoidance of almost 3 million smoking-related deaths. That figure
reflects the three-quarters of a million deaths noted in conclusion 2 above, and
an additional 2.1 million deaths estimated to be postponed or avoided between
1986 and the year 2000.
Overview

Coverage of the Report
As the major conclusions and new findings suggest, progress against smoking is
necessarily measured in several dimensions. Ultimately, the most important measure
is the burden of mortality, morbidity, and disability associated with smoking. Secondarily, changes in the prevalence of smoking and its distribution among
sociodemographic groups foretell the future course of smoking-related disease. Behavioral changes in turn reflect a myriad of social and psychological influences that
have evolved over the past 25 years. These include public knowledge of smoking
hazards and attitudes toward the behavior; availability and effectiveness of smoking
prevention and cessation programs; and adoption of smoking-related social policies,
often reflections of public attitudes and opinions. At the heart of all these phenomena
is the substantial and expanding body of scientific knowledge about the health consequences of smoking.
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The 1989 Report examines changes in each of these dimensions over the past quarter
century. The Report includes a Foreword by the Assistant Secretary for Health and the
Director of the Centers for Disease Control, a Preface by the Surgeon General of the
U.S. Public Health Service, and the following chapters:
Chapter 1. Historical Perspective, Overview, and Conclusions
Chapter 2. Advances in Knowledge of the Health Consequences of Smoking
Chapter 3. Changes in Smoking-Attributable Mortality
Chapter 4. Trends in Public Beliefs, Attitudes, and Opinions About Smoking
Chapter 5. Changes in Smoking Behavior and Knowledge About Determinants
Chapter 6. Smoking Prevention, Cessation, and Advocacy Activities
Chapter 7. Smoking Control Policies
Chapter 8. Changes in the Smoking-and-Health Environment: Behavioral and Health
Consequences
A key to abbreviations used throughout the Report is found at the end of the volume.
Analysis of changes in scientific-medical understanding follows the core tradition
of the Surgeon General’s Report series. Chapter 2 summarizes current knowledge of
the health consequences of smoking and examines how it has advanced, both qualitatively and quantitatively, beyond that reflected in the original Surgeon General’s
Report. The Chapter also summarizes knowledge of the physicochemical nature of
tobacco smoke.
Chapter 3 examines the ultimate population impact of smoking-disease relationships
in its review of changes in smoking-attributable mortality. The patterns of mortality
have changed in predictable ways, reflecting variations in the rates and
sociodemographic distribution of smoking prevalence (the subject of much of Chapter
5). In particular, smoking-attributable mortality in women has increased dramatically,
the predictable consequence of the rapid growth in smoking by women in the middle
decades of the century. Shifts in sociodemographic patterns of smoking, with greater
prevalence now found among blue-collar workers and some minorities than among the
white-collar population, presage a continuing disproportionate burden of illness for the
Nation’s poor and minority populations.
One element of the decision of whether or not to smoke is personal understanding of
the dangers involved. Chapter 4 reviews changes in public knowledge since 1964. The
most basic findings from scientific research on the health consequences of smoking
have been conveyed to and accepted by the American public, at least at a generalized
level. Nevertheless, survey research reveals important gaps in public understanding of
the hazards of smoking. Smokers report less understanding of the basic consequences
of smoking than do nonsmokers; furthermore, smokers often do not internalize, or personalize, the hazards they acknowledge as applying to smokers in general. In addition,
knowledge of smoking-and-health facts beyond the most basic information is not possessed by significant numbers of Americans. Thus, a substantial educational task
remains.
Although significant gaps remain, it is also clear that the public has a much better appreciation of the hazards of smoking than it did 25 years ago. Associated with the growing acceptance of smoking as a health hazard for the smoker, and more recently as a
hazard for nonsmokers, is a growing public desire to restrict smoking in public places
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to protect the rights of nonsmokers to breathe clean air. Opinions about smoking and
the appropriate role of smoking control are also considered in Chapter 4.
The relationship between knowledge and opinion change, on the one hand, and subsequent behavior change, on the other, is quite complex. Nevertheless, substantial
smoking behavior change has occurred since issuance of the first Surgeon General’s
Report and has often followed shifts in beliefs and opinions about smoking. The many
dimensions of such behavior change are explored in Chapter 5. Part I of the Chapter
examines empirical evidence on behavior change across a number of smoking behaviors
and across the major sociodemographic groups. Several previous reports of the Surgeon General have included consideration of these trends (US DHEW1979a;US DHHS
1980a.1983, 1985, 1988). Part II of Chapter 5 reviews the evolution of understanding
of smoking behaviors and their determinants. The 1979 Surgeon General’s Report
devoted several chapters to the psychological and social determinants of smoking (US
DHEW 1979a). Most recently, the phenomenon of nicotine addiction was reviewed
thoroughly by the Surgeon General (US DHHS 1988).
Changes in public attitudes toward smoking and in the prevalence of smoking are
reflected in the rapid expansion in the 1980s of State and local laws and workplace
policies restricting smoking. The Nation’s growing nonsmoking ethos is also reflected
in more attention to both voluntary and regulatory measures intended to prevent the initiation of tobacco use or to assist smokers to quit. The number of smoking-cessation
techniques and programs has expanded. Smoking policy discussions today concern
such diverse activities as excise taxation, restriction of advertising and promotion of
tobacco products, limitation of children’s access to tobacco products, and regulation of
the newly emerging nicotine-based products collectively referred to as “alternative
nicotine delivery systems.”
Chapters 6 and 7 examine developments over the past quarter century in voluntary
programmatic efforts and public policies directed at smoking control, respectively.
Chapter 6 describes separately programs directed at smoking prevention and cessation,
and highlights the work of the major voluntary health associations. The Chapter
reviews such diverse efforts as comprehensive school health education curricula and
antismoking public service announcements on the broadcast media. Chapter 6 concludes with a brief overview of advocacy and lobbying activities related to smoking
and health. Advocacy activities are purely voluntary in nature, yet most have been
directed at promoting smoking control policies, particularly in recent years. As such,
a discussion of advocacy serves as a logical transition between the focus of Chapter 6
on voluntary efforts to combat smoking and concentration in Chapter 7 on policy
measures.
Coverage of developments in smoking control policies in Chapter 7 has few
precedents in prior reports of the Surgeon General, despite the first Report’s call for
“appropriate remedial action” a quarter of a century ago (US PHS 1964). The major
exception was the substantial attention accorded workplace and Government smoking
restriction policies in the 1986 Report (US DHHS 1986a). Otherwise, the report
series’ principal references to policy have come in the form of legislative recommendations to the Congress. Yet, as noted above, policies intended to diminish smoking
and its disease burden have become increasingly common in both the public and
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private sectors. Thus, as part of the history of smoking and health, and as a determinant
of progress against smoking, smoking-related policy is examined in detail in this 25th
anniversary Report. Coverage of policy in Chapter 7 includes documentation of trends
in specific policies, analogous to the coverage afforded smoking restrictions in the 1986
Report. Policies are grouped into three categories: policies pertaining to information
and education (Part I), economic incentives (Part II), and direct restrictions (Part III).
Where possible, discussion includes examination of scientific understanding of specific
policy effects, Such understanding derives from a growing and increasingly sophisticated body of empirical social science research.
Collectively, the program and policy efforts discussed in Chapters 6 and 7, combined
with changing public knowledge and social norms, have encouraged tens of millions
of Americans not to smoke. As examined in Chapter 8, this behavioral change can be
credited with the avoidance of many hundreds of thousands of premature deaths and
the associated saving of millions of life-years. Chapter 8 reviews these and other findings on the behavioral and health consequences of changes in the Nation’s smokingand-health environment.
Conclusions pertaining to the findings of each of the Report’s chapters are reviewed
in the final Section of this introductory Chapter.
By all accounts, the 1964 Report of the Surgeon General’s Advisory Committee is
a landmark document in the history of public health and a seminal contribution to the
Nation’s efforts to understand and combat tobacco-related morbidity and mortality.
The present Report chronicles progress against smoking in the intervening 25 years,
demonstrating an extraordinary array of advances in knowledge, changes in norms and
behavior, and effects on the health of the American people. By any reasonable
measure, the burden of smoking remains enormous; but the legacy of the 1964 Report
is a society that has made impressive strides toward ridding itself of this most preventable source of disease, disability. and death.
1990 Health Objectives for the Nation
In 1979, PHS released the first Surgeon General’s Report on Health Promotion and
Disease Prevention (US DHEW 1979b). The Report identified 15 priority areas, including smoking, in which significant health gains could be expected in the 1980s. with
appropriate actions. Subsequently, working with health experts from both the private
and public sectors, the PHS established 226 specific health objectives for the Nation
(US DHHS 1980b). Seventeen of these pertain directly to cigarette smoking (Table 2).
Many others relate to smoking as well. because they address the prevention of heart
disease, cancer, bum injuries, and other smoking-related disease problems. In 1986,
the PHS published a midcourse assessment of progress toward achieving the 226 objectives (US DHHS 1986~). One of the goals of the present Report is to offer additional insight in this assessment as it relates to the 17 smoking objectives. This is discussed
in the relevant chapters.
PHS is currently developing national health goals for the year 2000, again working
with organizations and individuals in the private and public sectors. The reduction of
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TABLE 2.-1990 health objectives for the nation pertaining to smoking
Reduced

I. By 1990, the proportion of adults who smoke should
lx reduced to below 25 percent.

risk factors

2. By 1990, the proportion of women who smoke
during pregnancy should be no greater than one-half the
proportion of women overall who smoke.

Increased

public/professional

awareness

5. By 1990, the share of the adult population aware that
smoking is one of the major risk factors for heart disease
should be increased to at least 85 percent.
6. By 1990, at least 90 percent of the adult population
should be aware that smoking is a major cause of lung
cancer, as well as multiple other cancers including
laryngeal, esophageal, bladder, and other types.
7. By 1990, at least 85 percent of the adult population
should be aware of the special risk of developing and
worsening chronic obstructive pulmonary disease,
including bronchitis and emphysema, among smokers.

3. By 1990, the proportion of children and youth aged 12
to 18 years who smoke should be reduced to below 6
percent.
4. By 1990, the sales-weighted average tar yield of
cigarettes should be reduced to below IO mg. The other
components of cigarette smoke known to cause disease
should also be reduced proportionately.
8. By 1990, at least 85 percent of women should be aware
of the special health risks for women who smoke,
including the effect on outcomes of pregnancy and the
excess risk of cardiovascular disease with oral
contraceptive use.
9. By 1990, at least 65 percent of I2-year-olds should be
able to identify smoking cigarettes with increased risk of
serious disease of the heart and lungs.

TABLE 2.-Continued
Improved

services/protection

IO. By 1990, at least 35 percent of all workers should
be offered employer/employee-sponsored or -supported
smoking cessation programs either at the worksite or in
the community.

13. By 1990, laws should exist in all 50 States and all
jurisdictions prohibiting smoking in enclosed public
places, and establishing separate smoking areas at work
and in dining establishments.

I I. By 1985, tar, nicotine, and carbon monoxide yields
should be prominently displayed on each cigarette
package and promotional material.

14. By 1990, major health and life insurers should be
offering differential insurance premiums to smokers and
nonsmokers.

12. By 1985, the present cigarette warning should be
strengthened to increase its visibility and impact, and to
give the consumer additional needed information on the
specific multiple health risks of smoking. Special
consideration should be given to rotational warnings and
to identification of special vulnerable groups.

Improved

surveillance/evaluation

15. By 1985. insurance companies should have
collected, reviewed, and made public their actuarial
experience on the differential life experience and
hospital utilization by specific cause among smokers
and nonsmokers, by sex.
16. By 1990, continuing epidemiologic research should
have delineated the unanswered research questions
regarding low-yield cigarettes, and preliminary partial
answers to these should have been generated by research
efforts.

SOURCE: US DHHS (19Kob).

17. By 1990, in addition to biomedical hazard
surveillance, continuing examination of the changing
tobacco product and the sociological phenomena resulting
from those changes should have been accomplished.

tobacco use is one of 2 1 priority areas in which objectives are being formulated. PHS
intends to publish the objectives in 1990.
Limitations

of Coverage

Despite the broad scope of this Report, certain limitations have had to be placed on
coverage. Two in particular are worthy of mention here:
(1) The Report focuses primarily, but not exclusively, on cigarette smoking, reflecting its dominance among forms of tobacco use, in terms of both prevalence and disease
impact. This focus also reflects the desire to represent the principal interest of the 1964
Advisory Committee in this 25th anniversary Report. Pipe and cigar smoking are much
less prevalent than cigarette smoking but also carry significant health risks (US DHEW
1979a). Growing use of smokeless tobacco products (snuff and chewing tobacco),
primarily by adolescent males, has focused national attention on the prevalence and
health consequences of using these tobacco products (Connolly et al. 1986). This subject was recently reviewed thoroughly by an advisory committee to the Surgeon General
(US DHHS 1986b) and in a National Cancer Institute monograph (Boyd and Darbey,
in press).
(2) The Report concentrates on smoking in the United States. Both within the United
States and around the world, there is growing concern about the spread of smoking,
particularly in the world’s poorer countries. While per capita cigarette consumption is
stable or falling in most developed nations, it is rising in Third World countries. Rates
of smoking-related chronic diseases are also increasing rapidly, to the point that tobacco is expected to soon become the leading cause of premature, preventable mortality
in the Third World, as it is at present in the developed world (Aoki, Hisamichi,
Tominaga 1988).
Concentration of this Report on smoking in the United States is no reflection on the
relative importance of the international situation. Rather, it results from the principal
objective of reviewing where this Nation has come in its efforts to control smoking-related disease since the 1964 report of the Surgeon General’s Advisory Committee. The
Public Health Service hopes that this review, like its predecessors, will prove to be of
value to scientists, health professionals, and public health officials in countries
throughout the world.
Development of the Report
This Report was developed by the Office on Smoking and Health (OSH), Center for
Chronic Disease Prevention and Health Promotion, Centers for Disease Control, Public
Health Service of the U.S. Department of Health and Human Services, as part of the
Department’s responsibility, under Public Law 91-222, to report new and current information on smoking and health to the U.S. Congress.
The scientific content of this Report was produced through the efforts of more than
130 scientists in the fields of medicine, the biological and social sciences, public health,
and policy analysis. Manuscripts for the Report, constituting drafts of chapters or sections of chapters, were prepared by 33 scientists selected for their expertise in the
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specific content areas. An editorial team including the Director of OSH, a medical
epidemiologist from OSH, and four non-Federal experts edited and consolidated the
individual manuscripts into chapters. These draft chapters were subjected to an intensive outside peer review, with each chapter reviewed by 5 to 12 individuals knowledgeable about the chapter’s subject matter. Incorporating the reviewers’ comments, the
editors revised the chapters and assembled a draft of the complete Report. The draft
Report was then submitted to 25 distinguished scientists for their review and comment
on the entirety of its contents. Simultaneously, the draft Report was submitted to 9 institutes and agencies within the U.S. Public Health Service for their review. Comments
from the senior scientific reviewers and the agencies were then used to prepare the final
draft of the Report, which was then reviewed by the Offices of the Assistant Secretary
for Health and the Secretary, Department of Health and Human Services.
Chapter Conclusions
Chapter 2: Advances in Knowledge of the Health Consequences of Smoking
Part I. Health Consequences
1. The 1964 Surgeon General’s Report concluded that cigarette smoking increases
overall mortality in men, causes lung and laryngeal cancer in men, and causes
chronic bronchitis. The Report also found significant associations between smoking and numerous other diseases.
2. Reports of the Surgeon General since 1964 have concluded that smoking increases
mortality and morbidity in both men and women. Disease associations identified
as causal since 1964 include coronary heart disease, atherosclerotic peripheral
vascular disease, lung and laryngeal cancer in women, oral cancer, esophageal
cancer, chronic obstructive pulmonary disease, intrauterine growth retardation,
and low-birthweight babies.
3. Cigarette smoking is now considered to be a probable cause of unsuccessful pregnancies, increased infant mortality, and peptic ulcer disease; to be a contributing
factor for cancer of the bladder, pancreas, and kidney; and to be associated with
cancer of the stomach.
4. Accumulating research has elucidated the interaction effects of cigarette smoking
with certain occupational exposures to increase the risk of cancer, with alcohol
ingestion to increase the risk of cancer, and with selected medications to produce
adverse effects.
5. A decade ago, the 1979 Report of the Surgeon General found smokeless tobacco
to be associated with oral cancer. In 1986, the Surgeon General concluded that
smokeless tobacco was a cause of this disease.
6. Research in the present decade has established that involuntary smoking is a cause
of disease, including lung cancer, in healthy nonsmokers, and that the children of
parents who smoke have an increased frequency of respiratory infections and
symptoms.
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7. In 1964, tobacco use was considered habituating. A substantial body of evidence
accumulated since then, and summarized in the 1988 Surgeon General’s Report.
has established that cigarettes and other forms of tobacco are addicting. Given
the prevalence of smoking. tobacco use is the Nation’s most widespread form of
drug dependency.
8. Studies dating from the 1950s have consistently documented the benefits of smoking cessation for smokers in all age groups.
9. Recent evidence, including that presented in this 1989 Report of the Surgeon
General, documents that cigarette smoking is a cause of cerebrovascular disease
(stroke) and is associated with cancer of the uterine cervix.
Part II. The Physicochemical Nature of Tobacco
1. The estimated number of compounds in tobacco smoke exceeds 4,000. including
many that are pharmacologically active, toxic, mutagenic, and carcinogenic.
2. Forty-three carcinogens have been identified in tobacco smoke.
3. Carcinogenic tobacco-specific nitrosamines are found in high concentrations in
smokeless tobacco.
Chapter 3: Changes in Smoking-Attributable

Mortality

1. Lung cancer death rates increased two- to fourfold among older male smokers
over the two decades between the American Cancer Society’s two Cancer Prevention Studies (CPS-I, 1959965, and CPS-II, 1982-86). Lung cancer death rates for
younger male smokers fell about 30 to 40 percent during this period.
2. Lung cancer death rates increased four- to sevenfold among female smokers aged
45 years or older in CPS-II compared with CPS-I, while lung cancer death rates
among younger women declined 35 to 55 percent.
3. The two-decade interval witnessed a two- to threefold increase in death rates from
chronic obstructive pulmonary disease (COPD) in female smokers aged 55 years
or older.
4. There was no change in the age-adjusted death rates for lung cancer and COPD
between CPS-I and CPS-II among men and women who never smoked regularly.
5. Overall death rates from coronary heart disease (CHD) declined substantially between CPS-I and CPS-II. The decline in CHD mortality among nonsmokers,
however, was notably greater than among current cigarette smokers.
6. In CPS-II, the relative risks of death from cerebrovascular lesions were 3.7 and
4.8 for men and women smokers under age 65. Increased risks of stroke were also
observed among older smokers and former smokers. Along with the recently
reported results of other studies, these findings strongly support a causal role for
cigarette smoking in thromboembolic and hemorrhagic stroke.
7. In 1985, smoking accounted for 87 percent of lung cancer deaths, 82 percent of
COPD deaths, 21 percent of CHD deaths. and 18 percent of stroke deaths. Among
men and women less than 65 years of age, smoking accounted for more than 40
percent of CHD deaths.

8. The large increase in smoking-attributable mortality among American women between 1965 and 1985 was a direct consequence of their adoption of lifelong
cigarette smoking, especially from their teenage years onward.
9. In 1985,99 percent of smoking-attributable deaths occurred among people who
started smoking before the 1964 Surgeon General’s Report. For this group, the
annual smoking-attributable fatality rate is about 7.000 deaths per 1 million persons at risk.
10. For 10 causes of death, a total of 337,000 deaths were attributable to smoking in
1985. These represented 22 percent of all deaths among men and 11 percent
among women. If other cardiovascular, neoplastic, and respiratory causes of
death were included-as well as deaths among newborns and infants resulting
from maternal smoking, deaths from cigarette-caused residential fires, and lung
cancer deaths among nonsmokers due to environmental tobacco smoke-the total
smoking-attributable mortality was about 390,000 in 1985.
Chapter 4: Trends in Public Beliefs, Attitudes, and Opinions About Smoking
1. In the 1950s 40 to 50 percent of adults believed that cigarette smoking is a cause
of lung cancer. By 1986, this proportion had increased to 92 percent (including
85 percent of current smokers).
2. Between 1964 and 1986, the proportion of adults who believed that cigarette
smoking increases the risk of heart disease rose from 40 to 78 percent. A similar
increase occurred among smokers, from 32 to 7 1 percent.
3. The proportion of adults who believed that cigarette smoking increases the risk
of emphysema and chronic bronchitis rose from 50 percent in 1964 to 81 percent
(chronic bronchitis) and 89 percent (emphysema) in 1986. These proportions increased among current smokers from 42 percent in 1964 to 73 percent (chronic
bronchitis) and 85 percent (emphysema) in 1986.
4. Despite these impressive gains in public knowledge, substantial numbers of
smokers are still unaware of or do not accept important health risks of smoking.
For example, the proportions of smokers in 1986 who did not believe that smoking increases the risk of developing lung cancer, heart disease, chronic bronchitis,
and emphysema were 15 percent, 29 percent, 27 percent, and 15 percent, respectively. These percentages correspond to between 8 and 15 million adult smokers
in the United States.
5. In 1985, substantial percentages of women of childbearing age did not believe
that smoking during pregnancy increases the risk of stillbirth (32 percent), miscarriage (25 percent), premature birth (24 percent), and having-a low-birthweight
baby (15 percent). Of women in this age group, 28 percent did not believe that
women taking birth control pills have a higher risk of stroke if they smoke.
6. Some smokers today do not recognize their own personal risk from smoking or
they minimize it. In 1986, only 18 percent of smokers were “very concerned”
about the effects of smoking on their health, and 24 percent were not at all concerned.
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7. In 1986, about half of current smokers and 40 percent of never smokers incorrectly believed that a person would have to smoke 10 or more cigarettes per day before
it would affect his or her health.
8. A national survey conducted in 1983 by Louis Harris and Associates found that
the public underestimates the health risks of smoking compared with many other
health risks.
9. Many smokers underestimate the population impact of smoking. In 1987,28 percent of smokers (and 16 percent of the general population) disagreed with the
statement, “Most deaths from lung cancer are caused by cigarette smoking.”
10. The proportion of high school seniors who believe that smoking a pack or more
of cigarettes per day causes great risk of harm increased from 5 I percent in 1975
to 66 percent in 1986.
11. In 1986, about three-quarters of adults believed that using chewing tobacco or
snuff is harmful to health.
12. The social acceptability of smoking in public is declining, as measured by the
proportion of adults who find it annoying to be near a person smoking cigarettes.
This proportion increased from 46 percent in 1964 to 69 percent in 1986.
13. A majority of the public favors policies restricting smoking in public places and
worksites, prohibiting the sale of cigarettes to minors, and increasing the cigarette
tax to fund the medicare program. Recent surveys indicate that about half the
public supports a ban on cigarette advertising.
Chapter 5: Changes in Smoking Behavior and Knowledge About Determinants
Part I. Changes in Smoking Behavior
1. Prevalence of cigarette smoking has declined substantially among men, slightly
among women, and hardly at all among those without a high school diploma.
From 1965-87, the prevalence of smoking among men 20 years of age and older
decreased from 50.2 to 3 1.7 percent. Among women, the prevalence of smoking
decreased from 31.9 to 26.8 percent. Smoking prevalence among whites fell
steadily. Among blacks, the prevalence of smoking changed very little between
1965 and 1974; subsequently, prevalence declined at a rate similar to that of whites
during the same period. Smoking prevalence has consistently been higher among
blue-collar workers than among white-collar workers.
2. Annual per capita (I 8 years of age and older) sales of manufactured cigarettes
decreased from 4,345 cigarettes in 1963 to 3,196 in 1987, a 26-percent reduction.
Total cigarette sales increased gradually to 640 billion cigarettes in 198 1 and then
fell to 574 billion in 1987.
3. In 1965, 29.6 percent of adults who had ever smoked cigarettes had quit. This
proportion (quit ratio) increased to 44.8 percent in 1987. The rate of increase in
the quit ratio from 1965-85 was similar for men and women. The rate of change
in quitting activity in recent years is similar for whites and blacks. From 196585, the quit ratio increased more rapidly among college graduates than among
adults without a high school diploma.
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Of all adults who smoked at any time during the year 1985-86, 70 percent had
made at least one serious attempt to quit during their lifetime and one-third stopped
smoking for at least 1 day during that year.
The age of initiation of smoking has declined over time, particularly among
females. Among smokers born since 1935, more than four-fifths started smoking
before the age of 2 1.
Trends in prevalence of cigarette smoking among those aged 20 to 24 years are
an indicator of trends in initiation. By this measure, initiation has declined between 1965 and 1987 from 47.8 to 29.5 percent. Initiation has fallen four times
more rapidly among males than among females. The rate of decline has been
similar among whites and blacks. Initiation has decreased three times more rapidly among those with 13 or more years of education than among those with less
education.
The prevalence of daily cigarette smoking among high school seniors decreased
from 29 percent in 1976 to 2 1 percent in 1980, after which prevalence leveled off
at 18 to 21 percent. Prevalence among females has consistently exceeded that
among males since 1977. Prevalence was lower for students with plans to pursue
higher education than for those without such plans. The difference in prevalence
by educational plans widened throughout this period: in 1987, smoking rates were
14 percent and 30 percent in these two groups, respectively.
The best so&demographic predictor of smoking patterns appears to be level of
educational attainment. Marked differences in smoking prevalence, quitting, and
initiation have occurred and have increased over time between more and less educated people.
The domestic market share of filtered cigarettes increased from 1 percent in 1952
to 94 percent in 1986. The market share of low-tar cigarettes (15 mg or less) increased from 2 percent in 1967 to 56 percent in 198 1, after which this proportion
fell slightly and then stabilized at 5 1 to 53 percent. The market share of longer
cigarettes (94 to 121 mm) increased from 9 percent in 1967 to 40 percent in 1986.
10. Between 1964 and 1986, use of smokeless tobacco (snuff and chewing tobacco)
declined among men and women 21 years of age and older. However, among
males aged 17 to 19, snuff use increased fifteenfold and use of chewing tobacco
increased more than fourfold from 1970-86.
11. Differences in prevalence of cigarette smoking and smokeless tobacco use between young males and young females suggest that the prevalence of any tobacco use is similar in these two groups.
12. From 1964 to 1986, the prevalence of pipe and cigar smoking declined by 80 percent among men.
Part II. Changes in Knowledge About the Determinants of Smoking Behavior
1. Smoking was viewed as a habit in 1964 and is now understood to be an addiction
influenced by a wide range of interacting factors, including pharmacologic effects
of nicotine; conditioning of those effects to numerous activities, emotions, and
settings; socioeconomic factors; personal factors such as coping resources; and
social influence factors.
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2. Since 1964, there has been a gradual evolution of understanding of the progression of smoking behavior through the broad stages of development, regular use,
and cessation. Each of these stages is differentially affected by multiple and interacting determinants.
3. Views of determinants of smoking are affected by the predominating theoretical
and methodological perspectives. In smoking, the earlier focus on broad, dispositional variables (e.g., extraversion) has given way to an emphasis on situationspecific and interactional variables; a focus on a search for a single cause has given
way to a focus on multiple and interacting causes.
Chapter 6: Smoking Prevention, Cessation, and Advocacy Activities
Part I. Smoking Prevention Activities
1. Diverse program approaches to the prevention of smoking among youth grew out
of antismoking education efforts in the 1960s. These approaches include mediabased programs and resources; smoking prevention as part of multicomponent
school health education; psychosocial prevention curricula; and a variety of other
resources developed and sponsored by professional and voluntary health organizations, Federal and State agencies, and schools and community groups.
2. Psychosocial curricula addressing youths’ motivations for smoking and the skills
they need to resist influences to smoke have emerged as the program approach
with the most positive outcomes. Evolution in program content has been accompanied by a shift since the 1960s in prevention program focus from youths in high
school and college to adolescents in grades 6 through 8.
3. Existing prevention programs vary greatly in the extent to which they have been
evaluated and used. Psychosocial prevention curricula have been intensively
developed over the last decade and have been the most thoroughly evaluated and
best documented; however, they are generally not part of a dissemination system.
More widely disseminated smoking prevention materials and programs, such as
those using mass media and brochures, have not always been as thoroughly
evaluated; however, they have achieved wider use in the field.
4. The model of stages of smoking behavior acquisition underlies current smoking
prevention programs and suggests new intervention opportunities, ranging from
prevention activities aimed at young children to cessation programs for adolescent smokers.
5. There has been and continues to be a lack of smoking prevention programs that
target youth at higher risk for smoking, such as those from lower socioeconomic
backgrounds or school dropouts.
Part II. Smoking Education and Cessation Activities
1. During the past 25 years, national voluntary health agencies, especially the
American Cancer Society, the American Heart Association, and the American
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Lung Association, have played a significant role in educating the public about the
hazards of tobacco use.
Individual and group smoking cessation programs evolved from an emphasis on
conditioning-based approaches in the 1960s. to the cognitively based selfmanagement procedures of the 1970s to the relapse prevention and pharmacologically based components of the 1980s.
There has recently been an increased emphasis on targeting specific groups of
smokers for cessation activities (e.g., pregnant women, Hispanics, blacks).
Packaging and marketing of self-help smoking cessation materials have become
more sophisticated and there is more of an emphasis on relapse prevention, while
much of the content has changed relatively little over the years.
Mass-mediated quit-smoking programs have become an increasingly popular
strategy for influencing the smoking behavior of a large number of smokers.
The 1980s have seen an increase in the promotion of smoking control efforts in
the workplace in response to increasing demand and opportunity for worksite
wellness programs and smoking control policies.
In the last decade there has been an increasing interest in involving physicians and
other health care professionals in smoking control efforts. Medical organizations
have played a more prominent role in smoking and health during the 1980s than
they had in the past.

Part III. Antismoking Advocacy and Lobbying
1. Lobbying and advocacy efforts have expanded through the increasing commitment of the national voluntary health agencies to political action and the formation of coalitions at the local, State, and national levels.
2. Antismoking advocacy and lobbying have evolved over the past 25 years and now
focus on a growing number of local, State, and national legislative and regulatory
initiatives designed to reduce smoking, regulate the cigarette product, and prevent
the uptake of smoking by children and adolescents.
Chapter 7: Smoking Control Policies
Part I. Policies Pertaining to Information and Education
1. The Federal Government’s efforts to reduce the health consequences of cigarette
smoking have consisted primarily of providing the public with information and
education about the hazards of tobacco use. Two of the most well-known
mechanisms are the publication of Surgeon General’s Reports and the requirement of warning labels on cigarette packages. A system of rotating health waming labels is now required for all cigarette and smokeless tobacco packaging and
advertisements.
2. Current laws do not require health warning labels on all tobacco products and do
not require monitoring of the communications effectiveness of the warnings. Furthermore, existing laws do not provide administrative mechanisms to update the
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contents of labels to prevent the overexposure of current messages or to reflect
advances in scientific knowledge, such as new information about the addictive
nature of tobacco use.
There is insufficient evidence to determine the independent effect of cigarette
warning labels, particularly the rotating warning labels required since 1985, on
public knowledge about the health effects of smoking or on smoking behavior.
Information about tar and nicotine yields appears on all cigarette advertisements
but not on all cigarette packages. Levels of other hazardous constituents of tobacco smoke, such as carbon monoxide, hydrogen cyanide, and ammonia, are not disclosed on packages or advertisements. Little information is available to the public
about the identity or health consequences of the additives in tobacco products.
Declines in adult per capitacigarette consumption have occurred in years of major
dissemination of information on the health hazards of smoking. These include
1964, the year of the first Surgeon General’s Report on smoking and health, and
1967-70, when a&smoking public service announcements were widely broadcast on radio and television, as mandated by the Federal Communications
Commission’s Fairness Doctrine.
In 1985, when cigarette advertising and promotion totaled 2.5 billion dollars,
cigarettes were the most heavily advertised product category in the outdoor media
(e.g., billboards), second in magazines, and third in newspapers. Over the past
decade, the majority of cigarette marketing expenditures has shifted from traditional print advertising to promotional activities (e.g., free samples, coupons,
sponsorship of sporting events).
An estimated 1 percent of the budget allocated to disease prevention by the U.S.
Department of Health and Human Services is devoted specifically to tobacco control. These expenditures totaled 39.5 million dollars in 1986.

Part II. Economic Incentives
1. Cigarette excise taxes are imposed by the Federal Government (16 cents per pack),
all State governments, and nearly 400 cities and counties. On average, Federal
and State excise taxes add 34 cents per pack to the price of cigarettes. Cigarette
excise tax rates have fallen since 1964 in real terms because the rate and magnitude of periodic tax increases have not kept pace with inflation.
2. Studies demonstrate that increases in the price of cigarettes decrease smoking,
particularly by adolescents. It has been estimated that an additional 100,000 or

morepersonswill live to age65 as a resultof the priceincreasesinducedby the
1983 doubling of the Federal excise tax on cigarettes.
3. In 1964, smoking status was not considered in the determination of insurance
premiums. Currently, nearly all life insurers but only a few health, disability, and
property and casualty insurers offer premium discounts for nonsmokers. Few
health insurers reimburse for the costs of smoking cessation programs or treatment.
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Part III. Direct Restrictions on Smoking
1. Restrictions on smoking in public places and at work are growing in number and
comprehensiveness, as a result of both Government actions and private initiatives.
Forty-two States and more than 320 communities have passed laws restricting
smoking in public, and an estimated one-half of large businesses have a smoking
policy for their employees.
2. The goal of these smoking restrictions is to protect individuals from the consequences of involuntary tobacco smoke exposure, but they may also contribute to
reductions in smoking prevalence by changing the attitudes and behavior of current and potential smokers. Insufficient research has been undertaken to determine the extent, if any, of these effects.
3. There are fewer legal restrictions on children’s access to tobacco products now
than in 1964, despite what has been learned since then about the dangers of tobacco use, its addictive nature, and the early age of initiation of smoking.
4. As of January 1, 1988, laws in 43 States and the District of Columbia restricted
the sale of cigarettes to minors. Nevertheless, tobacco products are relatively easy
for children to obtain through vending machines and over-the-counter purchases
because of low levels of compliance with and enforcement of current laws.
5. Tobacco products have been exempted by law or administrative decision from the
jurisdiction of Federal regulatory agencies under whose authority they might
otherwise fall.
Chapter 8: Changes in the Smoking-and-Health
Health Consequences

Environment:

Behavioral and

1. All birth cohorts born between 1901 and 1960 experienced reductions in the
prevalence of smoking relative to the rates that would have been expected in the
absence of the antismoking campaign. By 1985, the gap between actual (reported)
prevalence and that which would have been expected ranged from 6 percentage
points for the eldest female cohort to 28 percentage points for the youngest male
cohort.
2. In 1985, an estimated 56 million Americans 15 to 84 years of age were smokers.
In the absence of the antismoking campaign, an estimated 91 million would have
been smokers.
3. Adult per capita cigarette consumption has fallen 3 to 8 percent in years of major
smoking-and-health events, such as publication of the first Surgeon General’s
Report on smoking and health in 1964. Per capita consumption fell each of the
years the Fairness Doctrine antismoking messages were presented on television
and radio ( 1967-70).
4. By 1987, adult per capita cigarette consumption would have exceeded its actual
level by an estimated 79 to 89 percent had the antismoking campaign never occurred.
5. One of the most substantial behavioral responses to concerns about smoking and
health has been the shift toward filtered cigarettes in the 1950s and low-tar and
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low-nicotine cigarettes in the 1970s. The net health impact of these product changes is unknown.
6. As a result of the antismoking campaign, an estimated 789,000 deaths were
postponed during the period 1964 through 1985, 112,000 in 1985 alone. The
average life expectancy gained per postponed death was 2 1 years.
7. The avoidance of smoking-related mortality associated with the antismoking campaign will represent a growing percentage of smoking-related mortality over time,
as the principal beneficiaries of the campaign, younger men and women, reach
the ages at which smoking-related disease is most common. Campaign-induced
quitting and noninitiation through 1985 will result in the postponement or
avoidance of an estimated 2.1 million smoking-related deaths between 1986 and
the year 2000.
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ADVANCES IN KNOWLEDGE OF THE
HEALTH CONSEQUENCES OF SMOKING
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INTRODUCTION
The purpose of this Chapter is to summarize and compare the state of biomedical
knowledge concerning tobacco and health in 1989 with that presented in the 1964 Surgeon General’s Report (see Table 13). The Chapter addresses major tobacco-related
disorders that are well documented in the medical literature; it does not consider many
areas of current research that may prove to be important but are in an early or provisional
state of investigation.
The 1964 Surgeon General’s Report was a landmark publication that included a survey of more than 7,000 available scientific articles on smoking and health. The Advisory Committee that prepared the 1964 Report reviewed and assessedepidemiologic,
clinical, pathological, and experimental data for evidence linking smoking to disease.
To reach conclusions concerning the causality of associations between smoking and
disease, the Committee constructed a framework for evaluating the evidence. With
regard to causality, the Committee concluded:
The causal significance of an associationis a matter of judgment which goes beyond any
statementof statistical probability. To judge or evaluatethe causal significance of the association between attribute or agent and the disease,or effect upon health. a number of
criteria must be utilized, no one of which is an all-sufficient basis for judgment. These
criteria include:
a) the consistencyof the association
b) the strengthof the association
c) the specificity of the association
d) the temporal relationshipsof the association
e) the coherenceof the association(US PHS 1964).
These criteria were applied throughout the 1964 Report. When the word “cause” was
used in the 1964 Report, it was felt to convey “the notion of a significant, effectual
relationship between an agent and an associated disorder or disease in the host.” Use
of the word “cause” in relation to cigarette smoking did not exclude other agents as
causes; rather, the members of the Advisory Committee shared “a common conception

of the multipleetiologyof biologicalprocesses.”
The principal findings on the health effects of smoking were summarized in the Surgeon General’s 1964 Report as follows:
I. Cigarette smoking is associated with a 70-percent increase in the age-specific
death rates of men.
2. Cigarette smoking is causally related to lung cancer in men; the magnitude of
the effect of cigarette smoking far outweighs all other factors. The data for
women, though less extensive, point in the same direction.
3. Cigarette smoking is the most important of the causes of chronic bronchitis in
the United States and increases the risk of dying from chronic bronchitis and
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emphysema. A relationship exists between cigarette smoking and emphysema,
but it has not been established that the relationship is causal.
4. It is established that male cigarette smokers have a higher death rate from
coronary artery disease than nonsmoking males. Although the causative role of
cigarette smoking in deaths from coronary disease is not proven, the Committee considers it more prudent from the public health viewpoint to assume that
the established association has causative meaning than to suspend judgment
until no uncertainty remains.
5. Pipe smoking appears to be causally related to lip cancer. Cigarette smoking is
a significant factor in the causation of cancer of the larynx in men. The evidence
supports the belief that an association exists between tobacco use and cancer of
the esophagus. and between cigarette smoking and cancer of the urinary bladder in men, but the data are not adequate to decide whether these relationships
are causal.
6. Women who smoke cigarettes during pregnancy tend to have babies of lower
birthweight. It is not known whether this decrease in birthweight has any influence on the biological fitness of the newborn.
7. Epidemiologic studies indicate an association between cigarette smoking and
peptic ulcer that is greater for gastric than for duodenal ulcer.
8. The habitual use of tobacco is related primarily to psychological and social
drives, reinforced and perpetuated by the pharmacologic actions of nicotine.
Since 1967, the U.S. Department of Health and Human Services has transmitted to
the U.S. Congress mandated reports on the health consequences of smoking. Some of
the reports have been encyclopedic reviews similar to the 1964 Report, whereas others
have focused on the relationship between smoking and a specific topic. The Federal
unit charged with preparing these annual reports. the Office on Smoking and Health,
now has more than 57.000 documents on smoking and health in its Technical Information Center database.
Research performed during the subsequent 25 years has substantiated and
strengthened the conclusions of the I964 Advisory Committee. Studies published since
1964 have also established associations between smoking and disease in areas for which
data did not exist in 1964. shed light on pathogenetic mechanisms of tobacco-related
disease. and added scientific depth to areas mentioned only briefly in the 1964 Report.
PART I: HEALTH
Smoking and Overall Mortality

CONSEQUENCES

[See Chapter 3 for more detailed discussion]

The major prospective studies of the disease risks associated with smoking completed
in the 1960s and 1970s contributed substantially to an understanding of the relationship between smoking and disease (US DHEW 1979). These studies provided estimates of both the relative and attributable risks related to cigarette and other types of
smoking (Table I) (US DHEW 1979). Male cigarette smokers had approximately 70
percent higher overall death rates than nonsmokers: the excess mortality of female

3x

TABLE L-Mortality

ratios of current cigarette-only smokers, by cause of death in eight prospective epidemiologic studies
British
doctors’

Cause of death
All cancersa ( 140-205)

Cancer of
Cancerof
Cancer of
Cancer of
Cancer of
Cancer of
Cancer of
Cancer of
Cancer,of
Cancer of
Cancer of

lung and bronchus (162-163)
larynx (161)
buccal cavity (140-141)
pharynx (145-148)
esophagus ( 150)
bladder and other ( I8 I )
pancreas ( 157)
kidney (180)
stomach (I 5 I)
intestines (152-153)
rectum (I 54)

All cardiovascular

14.0

45-64

65-79

2.14
7.84
6.09

I .76
I I .59
8.99

13.0b
9.90’
4.17
2.20
2.69
I .42
I .42

2.96
2.17
I .57
I .26

2.7

I.Old
I.90

1.17d
1.31

1.6
1.3
6.6

2.08
I .38
2.62
1.40

1.36
I .06
4.92
I .42

4.1
2. I
1.6

disease (330-334,

40@468)
CHD (420)
Cerebrovascular lesions (330-334)
Aortic aneurysm (nonsyphilitic) (451)
Hypertension (440-447)
General arteriosclerosis (450)

Males in 25 States*

I .4

2.93’
I .J4

U.S.
veterans’

Japanese
study4

2.21
12.14
9.96
4.09
12.54
6.17
2.15
1.84
I .45
I.60
1.27
0.98
I .75

I .62
3.64
13.59
7.04
2.8 I
2.51
0.98
1.83
I.11
I .5 I
I .27
0.91

1.74
1.52
5.24
I .67
1.86

1.96
1.14
2.5 I

Canadian
veteran?

14.2
3.9h

Males in 9
States6
I .97
10.73
13.10
2.80

Swedish’
Males Females

7.0

4.5

California
occupationss

15.9

1.o
3.3
I.3
2. I
I .4
I .9
I .4
0.6

I .6
0.9
1.8
I.6
3.3

6.60
2.40
I .50
2.30
0.50
0.80
I .57
1.70
1.30
1.20
2.00

1.8
3.1

I .6
2.5

0.9

2.3

0.7
6.0

0.8
0.9

1.7
1.0
1.6
1.3
2.0

1.3
I.1

2.0
I.8

1.4
2.0

I.0

TABLE I.--Continued
British
doctors’

Cause of death
disease (nonneoplatic)
Emphysema and/or bronchitis
Emphysema without bronchius (527. I )
Bronchitis (SOGSO2)
Respiratory tuberculosis (001-008)
Asthma (241)
Influenza and pneumonia (4X&498)

Males in 25 States’
45-64 65-79

U.S.
veterans

1

Japanese
study4

Canadian
veterans5

Certain

6.55

II.41

S.0
I .J

I .86

I .72

2.5

4.06
2.86
2.06

4.13
I so

I .X8

I .43

Swedish’
Males Females

I .6

2.2’

California
occupation\x

4.3

1.7
Il.3
I .27
I .4

2.60

1.35

6.9
2.3

2.16
I .93

2.4

0.X

0.5
4.0

I .22

I .52

1.70

I .4

I.2

I .78

2.4

other conditions

Stomach ulcer (540)
Duodenal ulcer (541)
Cirrhosis (58 I )
t’arkinsonism (3SO)

3.0
0.4
I .64

All causes
“Number\

IO.08
14.17
4.49
2.12
3.41
I .87

States6

2.85
2.30

All respiratory

24.1

Males in 9

in parenthexes

r~prcsent

“Includes

cancers

of larynx,

‘Includes

cancers

of buccal cawry

“Includes

cancers

of mrestine\

elncludes

stomach

‘Includes

emphywzma.

Intemar~onal

buccal cavity.

I.97

of Dlaeax\

(ICD)

‘Hammond

(1966):

2.06’

codes.

and pharynx.

and pharynx.

and rectum.

ulcer and duodenal
bmnchlw,

C’lass~iication

4.13
2.98
3.38
0.26
I.84

ulcer.

and asthma.

SOURCE:
Studia cited arc as (bllows.
(1975); ‘Dunn. Linden, Brealow (IY60).

‘Doll and HIII (1956):
US DHEW (197’)).

‘Kahn

(1966):

“Hirayama

(1967):

‘Best. Josie, Walker

(1961);’ Hammondand Horn (1958); 7ceder]ofr,.a)

cigarette smokers was somewhat less than that of men, but it increased over the followup intervals. A strong dose-response relationship was found between exposure to
cigarette smoke and excess mortality; cessation of cigarette smoking was associated
with a decrease in this excess mortality. The relative risks were greater for smokingrelated cancers and chronic obstructive pulmonary disease (COPD) than for coronary
heart disease (CHD); however. because ofthe higher mortality rates for CHD the smoking-attributable mortality associated with CHD accounted for over one-third of the excess mortality due to smoking-related diseases.
There have been relatively few long-term longitudinal studies that have measured the
overall effects of cigarette smoking since these earlier reports. Results from a new
American Cancer Society (ACS) prospective study (Cancer Prevention Study II,
CPS-II) and a detailed discussion of total smoking-related mortality are presented in
Chapter 3. Based on this study, cigarette smoking is currently estimated to account for
21 percent of all CHD deaths, 30 percent of all cancer deaths, and 82 percent of all
COPD deaths.
The Multiple Risk Factor Intervention Trial (MRFIT) is a recent prospective study
that screened 361,662 men aged 35 to 57 years between 1972 and 1974 and has been
following them since then. both through the Social Security Administration and the National Death Index files. To gauge smoking status, only the number of cigarettes
smoked per day at enrollment was reported. Because former smokers were included in
the nonsmoker category, the risk comparisons in this study between nonsmokers and
smokers are conservative in estimating the effects of smoking. Findings for the 6 years
of followup for the MRFIT enrollees screened from 1972-73 are consistent with the
studies reported in the 1960s despite changes in the type of cigarettes in terms of tar
and nicotine yield and the increased use of filters (see later section of this Chapter and
Chapter 5). The MRFIT study shows that smoking status and number of cigarettes
smoked per day have remained powerful predictors for total mortality and the development of CHD. stroke. cancer, and COPD. In the study population. there were an estimated 2,249 (29 percent) excess deaths due to smoking, of which 35 percent were
from CHD and 21 percent from lung cancer. The nonsmoker-former smoker group
had 30 percent fewer total cancers than the smoking group over the 6-year followup.
A study of a random sample of 25,129 Swedish men between 1964 and 1979
evaluated the relationship between cigarette smoking (prevalence of 32 percent), pipe
smoking (27 percent), cigar smoking (5 percent), and subsequent‘mortality (Table 2;
Carstensen, Pershagen, Eklund 1987). The all-cause relative death rate was 1.7-fold
higher for those smoking greater than 15 g of tobacco per day (estimated as 16 to 25
cigarettes equaling 20 g or a package of pipe tobacco lasting I to 4 days equaling 16
g). The relative risks associated with cigarette smoking were consistent both with those
of the current MRFIT sample and the earlier cohorts from the 1950s and 1960s. The
risks were also increased for pipe and cigar smokers for many of the causes of death.
Epidemiologic studies have shown that cigarette smoking exerts an adverse effect on
mortality in older as well as younger age groups. The 17-year followup of the Alameda
County Study (Kaplan et al. 1987) demonstrates an increased risk of death even among
older cigarette smokers. The adjusted relative risk of death among smokers at entry
was 1.46 (age 60 to 69) and I .43 at age 70 or more. Smoking remained the strongest
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predictor of mortality even in this older age group. Other studies have also substantiated that smoking remains an important risk factor in the older age groups (Jajich,
Ostfeld, Freeman 1984).

TABLE 2.-Mortality
ratios for selected causes in Swedish males, 19661979,
by type of smoking
Type of smoking’
Cigarettes
only

Cause of death

Cigars
only

Pipe
only

Cancer of oral cavity and larynx
(140-146.148. 161)b

2.9 (8)

1.4 (3)

0.6(l)

Cancer of esophagus ( 150)

3.7 (9)

3.6 (6)

6.5 (2)

Cancer of liver and biliary
passages(155-l 56)

3.0(13)

1.7 (5)

7.2 (4)

Cancer of pancreas ( 157)

3.3 (28)

2.8 (19)

1.0(l)

Cancer of trachea, bronchus, and
lung ( 162)

7.4 (77)

7.2 (59)

7.6(11)

Cancer of bladder ( 188)

4.2 (17)

4.0(16)

1.9(l)

Ischemicheandisease(4lWl4)

1.48 (399)

1.39 (366)

1.16(42)

Aortic aneurysm (nonsyphilitic)
(41)

2.1 (II)

2.1 (11)

5.1 (4)

Bronchitis and emphysema
(490-492)

3.3 (18)

3.6 (16)

1.3(l)

Peptic ulcer (53 l-534)

2.0(11)

2.8 (13)

4.0 (3)

Cirrhosis of liver (571)

1.8 (21)

0.7 (4)

2.7 (3)

Suicide, accidents, and violence
(E800-E999)

1.7 (90)

0.9 (35)

2.5 (10)

All causes

1.45 (I ,063)

1.29 (866)

1.39(131)

NOTE:

Death rates standardized

deathsaregiven

‘The mean grams of tobacco
cigarette
bNumhers

smokers.

ageand residence.Neversmokersconstitutethe referencegroup. Numberof

for

in parentheses.
smoked

per day m 1%3, standardized

8.4 in pipe smokers,

in parentheses

are KID-8

and 13.5 in cigar smokers.

codes.

SOURCE:Carstensen.Pershagen.Eklund(1987).
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for age and residence,

was estimared

to be 10.7 in

Lung Cancer
Introduction
One of the most prominent conclusions of rhe 1964 Report was the determination
that “Cigarette smoking is causally related to lung cancer in men: the magnitude of the
effect far outweighs all other factors. The data for women. though less extensive. point
in the same direction.” The epidemiologic evidence available in 1964 on smoking and
lung cancer was already extensive. Sharply increasing lung cancer mortality rates in
the United States across the 20th century provided indisputable documentation of a new
epidemic. Clinical observations and early epidemiologic findings suggested that tobacco smoking was associated with lung cancer. but hypotheses related to air pollurion.
occupation. and other factors were also extant. By 1964, however. the epidemiologic
data. derived from 29 retrospective and 7 prospective studies. were conclusive: smoking was causally related to cancer of the lung. Further support for this conclusion was
obtained from animal studies showing that condensates of tobacco smoke were carcinogenic and from the demonstration that tobacco smoke contained carcinogens (US
DHHS 1982). The evidence compiled through 1963 also provided additional insight
into quantitative aspects of respiratory carcinogenesis by tobacco smoke. The risk of
lung cancer was shown to increase with the amount and duration of smoking and to
decline with cessation of smoking.
In the 25 years since the 1964 Report, voluminous evidence has continued to support
the causal relationship between smoking and lung cancer. The new evidence has been
sufficient to establish that smoking also causes lung cancer in women: more comprehensive epidemiologic data have provided expanded descriptions of dose-response
relationships between smoking and lung cancer risk. Research has also been directed
at environmental and host factors determining susceptibility to tobacco smoke. New
investigative techniques in molecular and cellular biology are now providing insight
into the molecular mechanisms of carcinogenesis by tobacco smoke.
Dose-Response Relationships
The 1964 Report reviewed evidence from retrospective and prospective
epidemiologic investigations that documented dose-response relationships between
lung cancer risk and measures of exposure to tobacco smoke. This evidence was cited
by the 1964 Report in relation to the criterion of strength of association for determining causality. Investigation of dose-response relationships for lung cancer has subsequently been extended. Mathematical models have been applied to the epidemiologic
data to gain biological insight into respiratory carcinogenesis. The cigarette has
evolved substantially since 1964 with modifications designed to reduce tar and nicotine
yields. Recent research has addressed the risks of smoking the newer products. Studies
of lung cancer and involuntary smoking have examined lung cancer risks at low dose
levels (US DHHS 1986a).
Abundant epidemiologic evidence has shown dose-response relationships of lung
cancer risk with cigarettes smoked per day, degree of inhalation. and age at initiation
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(Lubin et al. 1984a; Lubin et al. 198417).However, dose-response relationships could
not be demonstrated between relative risk and the proportion of years nonfilter brands
were smoked or with a cigarette tar index. Among sustained smokers, switching from
nonfilter to filter cigarettes was associated with a small reduction in risk (Lubin et al.
1984a). The results from another recent case-control study conducted in Cuba also did
not show a convincing association between tar intake and relative risk of lung cancer
(Joly, Lubin. Caraballoso 1983). In New Mexico, a case-control study found that
lifelong filter cigarette smokers and smokers of both filter and nonfilter cigarettes were
at lower risk than lifelong smokers of nonfilter cigarettes only (Pathak et al. 1986).
However, there was no evidence of decreasing risk as the extent of filter smoking increased. In addition, few data are available on the reduced risk of smoking low-tar or
filter cigarettes for any other smoking-related disease (see Chapter 3).
Women and Lung Cancer
In 1964, at the time of the first Surgeon General’s Report, lung cancer was the leading cause of cancer mortality in males, but was only the fifth leading cause of cancer
mortality among women. In 1964, the male-female ratio of death rates from lung cancer was 6.7. The 1964 Report did not determine that smoking was causally related to
lung cancer in women, although the suggestive nature of the evidence was cited in the
Report’s conclusion on lung cancer. The consistency of the male-female differences
in lung cancer mortality with temporal trends of smoking was noted.
In the 25 years that have elapsed since the 1964 Report, lung cancer mortality has increased dramatically in women. In 1986, lung cancer and breast cancer were the leading causes of cancer death in U.S. women, accounting for approximately equal numbers of cancer deaths (Figure 4); lung cancer deaths are now projected to have surpassed
breast cancer deaths (American Cancer Society 1988). Lung cancer mortality for
women now equals that observed for men three decades earlier and the male-female
ratio of death rates has now fallen to 2.0.
Since the late 1970s the rise in the age-adjusted death rates of lung cancer among
men began to level off (Hot-m and Kessler 1986). In contrast, lung cancer death rates
among women continue to climb (Figure 4). As Figures 4 and 5 demonstrate. lung
cancer is the only major cancer whose death rates have increased substantially and
steadily since the 1930s. The dramatic increase among women began approximately
30 years after the increase for men, consistent with the later adoption of smoking by
women; the slope of the curve for women appears to be nearly identical to that of men
30 years earlier. Figure 4 also demonstrates that among women, the lung cancer death
rate closely approximated the breast cancer death rate in the mid- 1980s. Illustrative of
the importance of lung cancer in overall cancer mortality is the fact that, excluding lung
cancer, the Nation’s age-adjusted cancer death rate fell by 13 percent from 1950 through
1982. Including lung cancer, the rate increased by 8 percent (Bailar and Smith 1986).
The mounting evidence on smoking and lung cancer in women led to a strengthening of the tentative conclusion in the 1964 Report. The 1971 Report concluded that
“Cigarette smoking is a cause of lung cancer in women but accounts for a smaller
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proportion of cases than in men” (US DHEW 197 I ). The conclusion of the 1979 Report
was similar (US DHEW 1979). The 1980 Report (US DHHS 1980). concerned with
smoking and women, and the 1982 Report (US DHHS 1982). concerned with smoking
and cancer, comprehensively reviewed the epidemiologic data and reaffirmed the earlier conclusions concerning the causal association of smoking and lung cancer in
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women; the evidence also provided comprehensive descriptions of dose-response
relationships with findings similar to those reported previously for men. Recently
reported dose-response relationships from the American Cancer Society Cancer
Prevention Study II for lung cancer and women extend these observations (Figure 6).
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These data also dramatically illustrate that the current lung cancer epidemic in women
is confined to those who smoke cigarettes (Figure 7).
Mortality
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Type of Lung Cancer and Smoking
At the time ofthe 1964 Surgeon General’s Report. the Kreyberg classification of lung
tumors was being investigated. Group I Kreyberg tumors included the epidermoid and
small-cell histology types: Group 2 Kreyberg tumors included adenocarcinoma and
bronchioalveolarcell types. It was felt at that time that the Group I tumors, but probably not the Group 2 tumors. were associated with smoking. The I982 Surgeon General’s
Report noted that smoking was related to all four major types of lung cancer: epidermoid. small cell, large cell. and adenocarcinoma.
A detailed study of trends in type of lung cancer has been reported from Olmsted
County, MN. a region where a large percentage of medical care is provided through the
Mayo Clinic. The investigators measured the incidence by type of lung cancer over a
45-year period. The incidence rates for squamous (epidermoid), adenocarcinoma,
small-cell, and large-cell lung cancer all increased during this time (Figure 8) (Beard
et al. 1985). Adenocarcinomas are more common than other cell types among
nonsmokers, in whom lung cancer is rare.
Pipe and Cigar Smoking
Mortality ratios for lung cancer in those who have always smoked only cigars or pipes
are significantly higher than in nonsmokers (US DHHS 1982). The mortality ratios are
lower, however. than among those who have always smoked cigarettes. The risk of
lung cancer increases in relation to the number of cigars smoked per day, the number
ofpipesful smoked per day. and the degree of smoke inhalation. The lower risk of lung
cancer among pipe and cigar smoker5 compared with cigarette smokers is due to the
lesser amount of tobacco smoked and the lower degree of inhalation.
Chemical analysis of the smoke from pipes. cigars. and cigarettes indicates that carcinogens are found in similar levels in the smoke of all these tobacco products. Additionally, experimental studies have shown that in a variety of animal models, smoke
condensates from pipe\ and cigars are equally. if not more, carcinogenic than condensates from cigarette\ (US DHEW 1979).
Determinants of Susceptibility
Since the 1964 Report. substantial epidemiologic and experimental investigation has
been directed at the determinants of susceptibility to tobacco smoke; both environmental exposures and host characteristic\ have been investigated. The identification of
determinants of susceptibility not only would further understanding of the mechanisms
of carcinogenesis by tobacco smoking. but would offer new approaches for prevention
of lung cancer by identification of smokers at higher risk. Synergistic interactions
among risk factors may place persons with particular combinations of exposures at
higher risk for lung cancer.
Interactions among risk factors. such as cigarette smoking and occupational exposures. may be either synergistic or antagonistic; synergism refers to an increased effect of the independent exposures when both are present, whereas antagonism refers to
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cancers

com-

per day in combination

per week.

Bladder and Kidney Cancer
A relationship

between

General’s

Report.

pendently

and probably

of bladder

cancer.

smoking

The

1979

and bladder

Report

acts synergistically

The

I982 Surgeon

factor

estimated

for 30 to 40 percent

Recent
women.

studies

smohers

has been demonstrated.
sation
There

(McLaughlin

smohing

earlier

et al. 1984; Hartge

from

Report

findings.

have a relative

association

is found

concluded
cancer.

cancer

et al. 1987; Zahm.

that cigarette

smok-

Cigarette
cancer,

smoking

between

smoking

for both males

and females.

by the number

of cigarettes

and kidney

in both men and

and there
smoked

relationship
smoking

Hoover

ces-

1987).

cancer.

risk of kidney

is

1982).

following
Hartge.

inde-

the risk

(US DHHS

For bladder

acts

to increase

risk of 2 to 3. A dose-response

I to more than 5. The increased

ship. as measured

smoking

risk factors

and kidney

of bladder

in the 1964 Surgeon

cigarette

and the risk of bladdercancerdecreases

is a positive

risks ranging

with other

for both bladder

have confirmed

cigarette

was noted

that

General’s

ing is a contributory
to account

cancer

concluded

with

relative

cancer due to cigarette

is a dose-response

relation-

per day.

Pancreatic Cancer
The first Surgeon

General’s

Report

did not examine

ing and cancer of the pancreas.

Several

noted

is a contributory

that

The major

cigarette

smoking

prospective

epidemiologic

risk of pancreatic

cancer among

ratio for cigarette

smokers

s’dbsequent
studies

factor

with nonsmokers

between

of the Surgeon
for

pancreatic

have consistently

both male and female

compared

the relationship

reports

cigarette

shown

smokers.

is generally

General

smokhave

cancer.
an increased
The mortality

in the range of 2 to

3. A detailed
and Gold

review

for pancreatic

(Mack

cancer

was 2.3 compared

et al. 1986: Whittemore

consistently

related

response

ing smoking

cancer

was written

by Gordis

studies
in their

pancreas

cigarette

decline

studies

is strongly

studies

and pancreatic

of developing

recent

smoking

epidemiologic

smoking

in the ri\k

Other

that cigarette

Most

a day, the mortality

nonsmokers.

show

cancer

pancreatic

and

a dose-

for both men
cancer

follow-

(US DHHS 1982; Mack et al. 1986).

cessation

Autopsy
changes

cancer.

between

and a gradual

with

et al. 1985) report

to pancreatic

relationship

and women

report

hyperplastic

nuclei

among

is probably

present

of pancreatic

MRFIT Study who smoked 30 or more cigarettes

For those in the
ratio

of the epidemiology

( 1984).

exposed

in bile or blood

changes

cigarette
to tobacco

(US DHHS

in the pancreatic

smokers

duct cells and atypical

compared

carcinogen5

with

nonsmokers.

or carcinogenic

The

metabolites

1982).

Stomach Cancer
The

1964 Surgeon

General’s

the basis of the limited

Report

evidence

reviewed

available

relationship

between

smoking

and stomach

retrospective

studies

available

more recently

ratios,

averaging

approximately

in mortality
smokers.

Dose-response

cigarettes

smoked

of the stomach

relationships

per day.

The

is associated

smoking

and stomach

at that time.
cancer.

Evidence

has shown
I.5 for

have

1982 Surgeon

wsith cigarette

concluded

been

cancer

and. on

that there

was no

from

prospective

a small but consistent
smokers

compared

demonstrated

General’s

Report

and

increase
with

non-

for the number
concluded

of

that cancer

smoking.

Cervical Cancer
Cancer

of the uterine

The 1982 Report
and concluded

cervix

was not reviewed

of the Surgeon
that further

General

research

in the I964 Surgeon

reviewed

was necessary

the studies
to define

General’s

published

Report.

up to that time

whether

there was an as-

sociation between cigarette smoking and cervical cancer.
There are several risk factors for cervical cancer including
early and frequent coitus.
multiple sexual partners. pregnancy
at an early age. and the presence of sexually trans-

mitted diseases. Some of these risk factors may also be associated with smoking.
Winkelstein
cervical

and coworkers

cancer,

explained

by other

ings (Clarke

(1984)

and in most studies
risk factors.

reviewed

Two

et al. 1985; Greenberg

12 studies

there was a positive
studies

published

relationship

between

trol study of 183 women
sociated
association

with

an increased

could

cancer.

cigarette

smoking

that could

in 1985 c&firmed

LaVecchia

smoking

and
not be

these find-

explained

study of I, I74 patients
a statistically
significant

and associates

( 1986) in Italy studied

and the risk of cervical

with intraepithelial
neoplasia.
risk of intraepithelial
neoplasia

not be totally

with

et al. 1985).

Baron and coworkers
( 1986) reported on a case<ontrol
cervical cancer.
Cigarette
smoking
was associated
with
crease in risk for cervical

dealing

relationship

by potential

neoplasia

w,ith
inthe

in a case--Con-

Cigarette
smoking
was asand invasive cancer.
This

confounding

factors.

In a case-

control

study

of cancer

of 480 patients

among

after adjustment
course

women

relationship

for sexual

practices

associated

who

partners.

smoked

more

after adjusting

among

former

of nicotine

creased

more

risk for cervical

Supportive
available

clinical

40 cigarettes

excess

risk

risk persisted

such as age at first interexcess risk of cervical

variables.

The

There

can-

dose-response

was no increased

secretions

in the cervix

risk

of cigarette

of smokers

(Holly

smokers
et al. 1986)

findings.

15 epidemiologic

studies

excess

per day.

in the cervical
mucus

carcinoma

data confirm

with smoking
was a twofold

for several

and cotinine:

than

This

smok.ers.

the epidemiologic

In summary,

there was a 50-percent

et al. 1986).

There
than

et al. 1985) and of mutagenic

complements

uterine

of sexual

cancer

The finding
(Sasson

cancer,

(Brinton

persisted

of cervical

cervical

smokers

and number

cer for

with

cigarette

studies

in cigarette

provide

a plausible

an association

have

smokers
biological

between

consistently

compared

shown

with

an in-

nonsmokers.

basis for the relationship.

cigarette

smoking

The

and carcinoma

of the

cervix.

Endometrial
Several

studies

who smoke

have reported

cigarettes

an antiestrogenic

health

significance

of cigarette

that endometrial

than among

exerts

effect

cancer

nonsmokers

(Baron

that may explain

of this association

smoking

Cancer

on morbidity

is less frequent
et al. 1986).

this inverse

is limited

because

among

Cigarette

association.

of the overall

women
smoking

The public
adverse

impact

and mortality.

Coronary

Heart Disease

The 1964 Surgeon
General’s
Report (US PHS 1964) noted that male cigarette
smokers have higher death rates from CHD than nonsmokers.
Subsequent
reports concluded

that cigarette

the major

smoking

independent

can caus,e death

risk factors

myocardial

infarction

and sudden

heart attack

recurrence

among

The

1980 Report

who smoke.

risk of CHD

among

death.

noted

former

smokers

CHD
Smoking

interaction
CHD

and that smoking

manifested

as fatal

between
The

the risk of

(US DHEW

risk of CHD

risk.

among

smoking

cause of CHD

compared

with current

and noted

1979).
women

and oral con-

1983 Report

is a major

is one of

and nonfatal

also increases

infarction

the increased

increases

smoking

from
attack,

of a myocardial

the synergistic

use that substantially

stated that cigarette

cardiac

survivors
1980)

It also described

traceptive
1983)

(US DHHS

for heart

(US DHHS
the decreased

smokers.

Epidemiology
The findings
son-years

from

remarkably

similar:

myocardial

infarction

58

several

of observation

pr0spectib.e

in North
cigarette

smokers

and for sudden

studies

America,

involving

Northern

are at increased

death.

Overall,

more

Europe,
risk

smokers

than 20 million
and Japan
for

fatal

per-

have

been

and nonfatal

have a 70 percent

greater

CHD

death rare. a two-

greater

risk for sudden

Although

women

determinant
al. 1987).
under

experience

of CHD

ses, smoking

to fourfold

accounted

produces

Miller

Dose-response

relationships

one-half
a greater

study

smoking

of the coronary

relative

is a major

of 1 19,404

CHD

female

events

nur-

(Willett

et

risk in men and women

50 years of age (Clover.

between

for several

ber of cigarettes

smoked

began. and the number
yields

prospective

to fourfold

Kuber

et al. 1982;

et al. 1983).

been demonstrated

reduced

and a two-

1983).

rates than men, cigarette

for approximately

smoking

of CHD,

(US DHHS

In a recent

SO years of age than in those over

Rosenberg.

incidence

lower CHD

in women.

Cigarette

greater

death than nonsmokers

cigarette

measures

per day, the depth

of years of smoking

of tar and nicotine

smoking

of exposure

and CHD

to cigarettes,

of inhalation,

(US DHHS

has not been found

mortality

including

have

the num-

the age at which

smoking

1983).

Smoking

cigarettes

to reduce

CHD

risk (Kaufman

with
et

al. 1983).

Coronary
The

Heart Disease Risk Factors

risk of experiencing

presence

a heart

of one or more

of the major

cholesterolemia,

and hypertension,

These risk factors

interact

risk of CHD

associated

the other major

CHD

(Suarez
screenees

350.977

nondiabetic

among
both

is greatly

The CHD
Smokers

and

with genetic

pedigrees

Miettinen
predictor
metabolic

diabetic

of heart

attack,

hyperhigh

risk (Figure

risk.

IO). The

to that associated

men and women
among
there

with

CHD

Six-year

death

CHD

who smoke

Neaton

1986),

diabetics.

were

at the time

rate was much

and 23.2/1,000

familial

Among

5,245

diabetics

of enrollment

higher

diabetics

smoked

the
and
than

among

was 4.0/1.000
who

and
and

(Suarez

among

rates than nonsmokers

mortality

for diabetics

hyperlipidemias.
Hunt

They

familial

of coronary
parameters.

CHD

The

smoking,
or very

Wentworth.

reduced

had higher

(1988)

and coworkers

for

non-

at least 36

(Williams

four large Utah pedigrees

a substantially

to cigarette

increased

et

with familial

risk of CHD

within

the

smoking.

have recently

hypercholesterolemia.
mortality

Williams

1984) studied

noted

in relation

and Gylling

with

cigarette

1983).

is a primary cause of premature
coronary
atherosclerosis
and
smoking
substantially
increases the risk of CHD among in-

Williams,

hypercholesterolemia.

patients

among

death

nondiabetics.

Hyperlipoproteinemia
heart attacks.
Cigarette

high-risk

DHHS

at high

increase

1984; Stamler.

are substantially

smokers who were nondiabetic
cigarettes per day.

dividuals

factors,

is comparable

men aged 35 to 57 years

1984).

al. 1986; Hopkins,

(US

individuals

smoking

increased

free of a history

nondiabetics.
diabetics

cigarette

in CHD

MRFIT

risk

to greatly

and Barrett-Connor

the sex differences

Barrett-Connor

CHD

identifies

synergistically
with

is multifactorial

risk factors.

The risk of CHD
cigarettes

attack

after adjustment

completed
Cigarette

a long-term
smoking

for disease

history.

followup
was

of 96

a significant

sex, and various

59

180

170
160
150
140
130

;

110

it

100

if

90

2

60

I

-

103
-

92

70
60

8

50 j
120
40
30

23

20
10
1

-

I
None

c or Ii

SM only

RISK

Pathophysiological
.Autopsy
with

\tudie\

indicate

smoking
atherosclerosis

dergoins

coronary

(Peur\on

19x31.

Cigarette

Cigarette

through

several

ply and demand.
hesivenes\

smoking

AT ENTRY

*

has a significant

Studies

have noted

atherosclerosis.

compared

an?iography

smoking

Holbrooh

IYX3).

vv ith aortic

coronary

1983:

that cigarette

(US DHHS

coronary angioplasty
(Galan et al. IYXX)

STATUS

Mechanisms

uthero\clero\is

of cigarette

FACTOR

TiT-

SMBC

but smohers

with nonsmokers
ha\ie more

smokers

to require

exerts both acute and chronic

et al. 1984).
possible

It contributes

mechanisms:

coronary

and aggregation.

artery

spasm.

artery

disease

to smoke

ischemic
between

ventricular

show

increased

Smokers
transluminal

than nonsmokers
effects

(US DHHS

and occlusive
myocardial

events

oxygen

state. increased
fibrillation

un-

than nonsmoker\

following

adv*erse coronary

a hypercoagulable

association
relationship

IYX3).

repeat angioplasty

to acute

an imbalance

and a decreased

also

(US DHHS

coronary

~“70 continue

may be more likely

positive

the strongest

platelet

threshold

supad(US

DHHS

1983: Martin

et al. 1984; Fitzgerald,

also contributes

to the development

for this chronic

effect

lipoprotein

repetitive

(HDL)/low-density

synthesis
tivity

include:

(LDL)

19X8). Cigarette
smoking
Possible mechanisms

injury.

a decreased

cholesterol

A2 and prostacyclin.

in press: Nowak

Nowak

atherosclerosis.

endothelial

lipoprotein

of thromboxane

(Holbrook.

Oates.

of coronary

and increased

et al. 1987: Weitz

high-density

ratio. abnormalities
neutrophil

in the

elastase

ac-

et al. IYX7).

Clinical Correlations
Cigarette

smoking

asymptomatic
test (Rautaharju
(Vlietatraet

Ray 1986).

Smoking

pectoris

Cigarette

may alsocause

smoking

with

a positivle

of coronary

prognosis.

(Hubert.

et al. 1983).

Continuing

infarction

and sudden

surgery

who have an-

Holford.

infarction

Kannel

(Ronnevik.

to smoke

increases

death (Hallstrom.

disturbances

or

exercise

bypass

Smokers

after a myocardial

silent ischemic

symptomatic

having

in patients

the

Cobb.

w,ith stable

et al. 1986).

interferes

atenolol.

smokers

than nonsmokers

prognosis

acute myocardial

(Deanfield

as propranolol.

risk of death

19x5: Kuller

of recurrent

individuals

et al. IYX6) or a history

long-term

Abrahamsen

likelihood

on

al. 1986) face a worse

have a higher

Gundersen.

effect

with nonsmokers.

et al. 1986: Gordon

and have a poorer

angina

an advjerse

Compared

al.lY86:Kempet

gina pectoris
I%?)

has

CHD.

with the efficacy

and nifedipine

of medication

(Deanfield

used to treat CHD

such

et al. 1983).

Smoking Cessation
Prospective

epidemiologic

death rates following
shown

a benefit

within

former

smoker’s

CHD

al. 1986).
lifetime

have documented

cessation

2 years

after

risk gradually

For heavier

exposure

studies

smoking

smokers,

quitting.

In the United
(Harrison’s
There

decreases

cluding

States stroke
with

more

Principles
of a vessel

subarachnoid

are nonspecific
A stroke
bolization
The stroke

is the third

than 400.000

of Internal

risk

in CHD

some studies

have

over a period

suggested

of several

have

that the

years (Cook

is proportional

et

to the total

can result

study,

atherothrombotic

cause of death.

and parenchymal.

from

hemorrhage

brain

strokes

disease:

( I ) cerebral

cause

each year

infarction

and (2) cerebral

The terms cerebrovascular

due to

hemorrhage.

accident

in-

and stroke

syndromes.

of the extraarteries
from

thrombosis,
infarction

It is also a major

nonfatal

1987).

refer to clinical
by disease

of atherosclerosis.

suffering

or thrombosis,

the heart or extracranial

because

leading
Americans

Medicine

by an embolus

and usually

artery

Disease (Stroke)

types of cerebrovascular

may be caused
from

studies

CHD

reduction

While

to cigarettes.

are two major

occlusion

1983).

other

the residual

Cerebrovascular

of morbidity.

a substantial

(US DHHS

or intracranial

blood

is also an important

a blood

vessel

or from

or embolization.

accounted

for the majority

vessels.

Em-

cause of stroke.
occlusion

of an

In the Framingham
of ctrokes

(Wolf.

Dawber

et al. 197X).

Improved

tion of the causes of stroke.
most important
The

risk factor

1964 Report

of Hammond
mortality

diagnostic

for stroke

of the Surgeon

and Horn

rate from

methods

Epidemiologic

(1958)

(US DHHS
General

and Dorn

cerebrovascular

have provided

studies

have shown

a better categoriza-

that hypertension

is the

1983).

stated that the large epidemiologic
( 1958) had found

dsease

in cigarette

a moderate

smokers

studies

increase

compared

in the

with

non-

smokers.
The

I97 I Report

studies.
pared

(US DHEW

Cigarette
with

smokers

nonsmokers.

smoke

have

DHHS

1983) reviewed

increased

The

an increased

1980 Report

risk

of subarachnoid

among

that women

smokers

cigarette

and that the concurrent

greatly

this risk.

increased

the release

cigarette

of the 1983

smoking

and stroke

prospective

increased
1980)

noted
The

smoking

Surgeon

an increased

General’s

has been clarified

Report

in several

who

1983

(US

Report
and found

in younger

use of both cigarettes

com-

that women

with stroke

that was most evident
experience

epidemiologic

stroke mortality

hemorrhage.

cigarette

smokers

noid hemorrhage
Since

six major

(US DHHS

the data associating

risk for stroke

It also noted

I97 I l reviewed

in these studies experienced

an

age groups.

risk for subarach-

and oral contraceptives
the relationship

large studies

between

involving

men

and women.
The risk of stroke
men living

was evaluated

in Hawaii

had two to three

times

with nonsmokers.
pertension

(Abbott

study experienced

Those

study of 8,006

Japanese-American

I2 years of followup.

cigarette

or hemorrhagic

risk was independent

smckers

who stopped

more than a 50-percent

of other risk factors
smoking

reduction

stroke

during

smokers
compared

such as hy-

the course

in the risk of stroke

of the

compared

with

smokers.

The impact

of cigarette

the Framingham

Study

followed

for 26 years.

Cigarette

smoking

smoking
of 4,255

on stroke

a significant.

as the number

in a significant

incidence

men and women

and the diagnoses

made

The risk increased
resulted

After

the risk of thromboembolic

The increased

and CHD.

continuing

in a prospective

et al. 1986).

were

in stroke

was assessed

prospectively

in

et al. 1988).

This cohort

was

confirmed

independent

of cigarettes

decrease

(Wolf

by clinical

contribution

smoked

examination.

to the risk of stroke.

increased.

Smoking

risk so that 5 years after stopping

cessation
smoking

the risk was at the level of nonsmokers.
The relationship
a prospective
(Colditz,
smoked
Those
fatal

between

study

Bonita.

Stampfer

I to I4 cigarettes
who smoked

stroke

hemorrhage

of 3.7.
was 9.8.

was independent

cigarette

of I 18.539

srnoking

middle-aged

1988).

Compared

per day had a relative

25 or more cigarettes
In this latter

group

The contribution

of other risk factors.

and the risk of stroke
women
with

who

were

nonsmoking

per day had a relative
the relative

of cigarette

smoking

cessation

in

for 8 years

women.

risk of fatal and nonfatal

of women,

Smoking

was evaluated

followed

those
stroke

who
of 2.2.

risk of fatal and nonrisk of subarachnoid
to increased

resulted

in a prompt

stroke

risk

decrease

in stroke risk; the relative risk of stroke in women who had stopped smoking for 2 years
was I .4. compared
with women who had never smoked.
The authors of this study also
reviewed
eight prospective
cohort studies and seven case-control
studies involving

62

women,
tween

and concluded
cigarette

In the ongoing
under

that most of these studies

smoking

and stroke

(Table

study of approximately

I .2 million

the age of 65 years experienced

and women

(current

respectively.

smokers),

The relative

and women,

smoking
involving

sequent

study

of 268 normal

cerebral

perfusion

consequently
Data from
cidence

(Medical

propranolol

smokers

Wolf

and

cigarette

Bonita,

decreased

stroke

cerebral

(Rogers,

abstention

cigarette

were 3.7 and 4.9,

1.9 and 1.5 for men

blood

Meyer

from

flow

in a recent

et al. 1983).

cigarette

smoking

increases

both of which

Council

study

smoking

hypertension

In a sub-

smoking

improved

the risk for CHD,

increase

on the treatment

on the efficacy

Working

Party

experienced

(1988)

and stroke

connection

1985).

and

the risk for stroke.
of mild

hypertension

of drug therapy

and stroke

Nonsmokers

a reduction

recently

and concluded

is supported

an increased

that is independent
in stroke

with

Council

coworkers

these include

For men

in stroke

in-

receiving

incidence,

while

did not.

smoking

that the causal

smokers

stroke.

et al. 1985).

Research

Research

be-

cigarette

from

risks of death from

heart failure,

of cigarette

to control

cigarette

Meyer

in this Chapter,

the Medical
the impact

(CPS-II),

risks of death

volunteers

volunteers,

for congestive

association

3).

192 normal

(Rogers,

illustrate

the relative

(Chapter

study

noted

persons

increased

was associated

clinical

As already

a positive

risks for those over age 65 years were

respectively

Cigarette

had shown

3).

risk with

risk for stroke

smoking
1988).

among

cessation

smoking

increases

cigarette

smoking

is a cause of stroke

smokers

association

These

(Abbott

epidemiologic

the risk for stroke.

clinical

Thus,

with

relationship,

et al. 1986; Wolf
recent

nonsmokers

and a decrease
Colditz,

also confirm

evidence

cessation

noted
criteria;

et al. 1988;

studies

current

and that smoking

between

investigators

compared

a dose-response

The aforementioned
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by all of the traditional

of other risk factors,
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indicates
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that

the risk for
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the complications

and ultimately,
The
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described
powerful

Surgeon
of
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disease causes substantial
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loss of the limb.
General’s

smoking

claudication,

Report

to peripheral

is the most
1971,1979;
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smoking

important

1983).

is directly

related

in the lower

ing also causes peripheral

vasoconstriction.

demonstrated
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smokers

little

and gangrene,

is known

reports

Epidemiologic
have a higher

the
have

of this problem

of atherosclerotic

(Criqui

about

is a cause of and the most
disease and that smoking

in the management

extremity

and morbidity;

Subsequent

smoking
vascular

to the extent

ing large and small arteries
clearly

that

arteriosclerosis.

intervention

US DHHS

mortality

tissue ischemia

commented

the evidence establishing
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risk factor for atherosclerotic
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DHEW
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Peripheral Vascular Disease

et al. 1985).

disease

prevalence

involv-

Cigarette

and clinical

(US

studies

smokhave

than nonsmokers

hi

TABLE

3.-Summary

First author

of studies of cigarette smoking and stroke in women
No.
of cases

Cohort size Type of stroke

Relative risk

Comments

Prosper tive cohort studies
Colditz

I 18.539

All

4,334

Salonen

274

2.2 (95% a, 1.5-3.3)
2.7 (95% CI, 1.9-3.7)
3.7 (95% CI, 2.7-5.1)

Infarction
Other

:li

I .4 (90% a. 0.4-5.0)
0.8 (90% Cl, 0.3-2.2)

1-14 cigarettes/day
15-24 cigarettes/day
225 cigarettes/day

Tanaka

1.68 I

Hemorrhage
Infarction

30
81

2.1 (NS)
I .O (NS)

Included 780 men

Sacco

2,42 I

Subarachnoid
hemorrhage

22

1.6

Relative risk was 2.9
for heavy smokers

Vessey

17,000

Subarachnoid
hemorrhage
Nonhemorrhagic

I3

3.0

33

I.4

6,194

Cerebral thrombosis

68

0.5 for 15-24 cigarettes/day

Doll

Layde

46,000

Subarachnoid
hemorrhage

20

Petitti

16.759

Subarachnoid
hemorrhage
Other

II

5.7 (90% a, 1.8-17.8)

23

4.8 (90% CI. 2.3-9.8)

Wolf

2.42 I

All

238

Risk tended to
decrease with amount
smoked
Smokers had higher
risk of fatal
subarachnoid
hemorrhage

I .6 (p<O.O25)

Case-control studies
Taha

Subarachnold
hemorrhage

124

2.6 for aneurysm

Bell

Subarachnoid
hemorrhage

134

3.7(907c Cl, 2.3-5.9)

Collaborative study

Hemorrhage
Thrombo\ts

I92
140

Abu-Zeid

Hemorrhage
Thrombosis

137
410

Bomta

Subarachnoid
hemorrhage

Bomta
Herman
NOTE:
SOURCE

64

Cl. confidence
Colditr.

mterval:
Bonita,

Based on 68 female
cases

Smoking doubled risk
No increased risk
1.4 (NS)
2.4 (p<o.OOI)

Included men

70

4.7 (95% CI, 2.9-7.6)

Dose-response
relationship not
significant

Not subdrachnoid hemorrhage

53

2.6 (95% Cl. 1.64.6)

Stroke

25

I.2 (95% CI, 0.7-2.3)

NS. not r~gmficant.
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f 1988).

Included 78 men
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not
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arterial
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(Herman,
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extremity

proximately

(Kannel

predispose

Teutsch.

Geiss
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amputations
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developing

claudication

with

and occurs
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to gangrene

have a sixteenfold
about

State> are performed
such surgery

extremity

and lower extremity

with diabetes

at younger

In the
and

I Y73).

nondiabetics;

undergo

of

leg pain,

test.

was directly

neuropathy

Diabetics

-&X percent

with 30 percent

the exercise

and Shurtleff

in the United

progressive

individuals

during

Peripheral

1987).

diabetics

compared

are the key risk factors

compared

3 1,000 American

tends to be more

pain.

intermittent

smoking

et al. 1986).

smokers

among

leg

amputation.

and infection

putation

(Pomrehn

cigarette

the risk of developing

to cigarette

mellitus

study

were current

was twice as frequent

those

Study,

Diabetes

lower

prevalence

with claudication

and am-

increased

risk

SO percent

of the

on diabetics.

Ap-

each year.

ages in diabetic

The disease

smokers

than in

nonsmokers.
In a study
gangrene

in Sweden,

practically

were cigarette

arterial

disease

evidence

smokers

was evaluated

of peripheral

smokers.

Diabetics

prevalence

Epidemiologic
demonstrated
diabetes

extremity

studies
that for

mellitus

women

vascular

1945 and

The annual

diabetics

was 21/1,OOO

gangrene

and 36 percent

for

population

I6 percent

incidence

of lower
17.6/l ,000

for

et al. 1981)
diagnosed

at the time
arterial

women;

claudication.

lower

to smoke.
with

of men and 7 percent

disease

extremity

were

had

of the non-

(Zimmerman

8 percent

vascular

men

had intermittent

only

extremity

of the smokers

the age of 30 who

1969. about

and

One-third
with

years with

of lower

than those who continued

MN,
over

of peripheral

the age of60

for at least 3 years had a 30 percent

disease

residents

evidence

subjects.

smoking

under

The prevalence

compared

in a Rochester,

1,073

between

had clinical

was diagnosed.

disease
arterial

patients

1983).

for diabetic

who stopped

of lower

all diabetic
(Lithner

disease

about

Among

of

that diabetes
among

20 percent

diabetics

with

the
had
lower

extremity
arterial disease, 77 percent of men and 43 percent of women had been
cigarette smokers compared
with 55 percent of normal control men and 36 percent of
normal control women.
Effective
treatment of diabetes mellitus and smoking cessation are the two most important

interventions

to prevent the development of atheroscleroticperipheralvascular

disease.
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rates
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data and noted
was 2 to 8 times greater in cigarette
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a rig-
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between
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hypersecretion,
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COPD
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portant
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and the reduction
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a dozen
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in causing

were documented
evidence

The 1967
of the causes
of the 1964

morbidity

and mor-
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smokers

confirmed

that the lungs

protease-antiprotease

mechanisms
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through

and
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the conclusions
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have
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and natural
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autopsy
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and epidemiologic

as the most important
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for understanding

morbidity;

at that time.
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pathophysiology,
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of the 1964 Surgeon
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as

of respiratory
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the risk
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prevalence
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by the

is the most im-
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since the release
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the conclusion
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increased

of the pathogenesis.
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largely

(US PHS 1964). The Report
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of
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from seven prospective

and about

the predominant

on the etiology

investigations,

to support
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of lung function

of numerous

the
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infection

the predominant

in the United

study on lung function

the findings
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that develops

that “Cigarette
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epidemiologic
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only
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of the causes
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to recurrent
However,

to the Surgeon
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widely
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of
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obstructive

airways
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investigations
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carried

airflow
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Pulmonary
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which

(US DHHS

hypothesis
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1984).

smoke
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smoking
is the major cause of chronic
all conclusion
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obstructive
lung disease in the United States fOJ both men and women.
The contribution of cigarette smoking
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lung disease morbidity
and mortality
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far outweighs
bidity

reviewed
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decline

numerou\
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cross-sectional
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the lungs

described

and the effects
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inhibitor.
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of alphat-antitrypsin.

observation
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ing antiprotease
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on lung defense\

of the mechanism
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offspring of women smoking more than 1 pack of cigarettes per day compared with
women reporting no smoking during pregnancy. Similarly, Himmelberger, Brown, and
Cohen (1978) reported a 2.3-fold higher risk of congenital abnormalities for smoking
mothers than for nonsmokers.
One study has also reported an increased frequency of congenital malformations
based on the smoking habits of the father (Schardein 1985). The trends with paternal
smoking were independent of maternal smoking level, maternal and paternal age. and
social class.
The relatively low incidence of congenital malformations, the different types of malformations, and the various possible biological mechanisms have made the study of the
relationship between environmental factors and congenital malformations extremely
difficult. New techniques to monitor pregnancy outcomes may enhance our understanding of the interrelationship between cigarette smoking, other environmental factors, and congenital malformations.

Fertility
A recent study has substantiated previous reports that suggested that women who
smoke may have reduced fertility (Baird and Wilcox 1985). Data on smoking history
and number of noncontraceptive cycles until conception were collected from 678 pregnant women. Of nonsmokers, 38 percent conceived in their first cycle compared with
28 percent of smokers. Smokers were 3.4 times more likely than nonsmokers to have
taken greater than 1 year to conceive. After adjustment for other risk factors, it was estimated that the fertility of smokers was 72 percent of that of nonsmokers. Heavy
smokers experienced lower fertility than light smokers. Fertility was not affected by
the husbands’ smoking.
The effects of cigarette smoking on sperm quality in men (Ablin 1986) were also
evaluated in relation to density, motility, and morphological abnormalities in 238 agerelated smokers and 135 nonsmokers. Spermatozoa from smokers possessed significantly decreased density and motility compared with those from nonsmokers. Morphological abnormalities of the sperm were also noted more frequently among smokers
than among nonsmokers (Ablin 1986).

Long-Term Effects on the Child
Relatively few studies have evaluated the long-term consequences of smoking during
pregnancy on the child. One of the larger recent studies looked at neurological handicaps among children up to 14 years of age whose mothers had smoked during pregnancy and among control children born in northern Finland in 1966 (Rantakallio and
Koiranen 1987). Seventy-eight children of smokers and 62 controls had mental retardation (IQs less than 85), cerebral palsy, or epilepsy. The incidence of mental retardation alone was 15.9/1.000 among the children of the mothers who smoked and 13.9
among the controls. For any combination of mental Letardation, cerebral palsy, and
epilepsy, the rates were 42.8/l ,000 for children of smoking mothers and 34/l ,000 for
the controls, a relative risk of 1.27 with confidence limits of 0.90 to 1.79.

Naeye and Peters ( 19x4) investigated the mental development of smokers’ children
by comparing siblings whose mothers smoked in one but not in subsequent pregnancies and found that hyperactivity. short attention span, and lower scores on spelling and
reading tests were more frequent for the children whose mother had smoked during
pregnancy. but the differences were relatively small, the test scores being only 2 to 4
percent lower. Dunn also studied neurological and electroencephalographic abnormalities among 6-year-old children of smokers and found these conditions to be slightly more common in the children of mothers who had smoked during pregnancy, but
again the differences were not statistically significant. Small sample sizes in many of
these studies and the relative infrequency of the events of interest limit interpretation
of the studies (Dunn et al. 1977).
Peptic Ulcer
The 1964 Surgeon General‘s Report noted an association between peptic ulcer and
cigarette smoking. The 1979 Report stated that the relationship between cigarette
smoking and peptic ulcer is significant enough to suggest a causal relationship. Peptic
ulcer disease is more likely to occur, leis likely to heal. and more likely to cause death
in smokers than in nonsmokers.
Cigarette smoking retards the healins of peptic ulcer (Sontag et al. 1984: Lane and
Lee 198X; Korman et al. 1983). A large trial of cimetidine, a drug used in the treatment
of peptic ulcer. was reported in I984 by Sontag and associates. Ulcer recurrence was
much more frequent among smokers compared with nonsmokers for both the placeboand the cimetidine-treated groups.
Nicotine decreases pyloric sphincter pressure and therefore permits increased retlux
of duodenal contents into the stomach. Nicotine also decreases pancreatic bicarbonate
secretion. This may impair neutralization of gastric acid in the duodenum, contributing
to the formation and persistence of duodenal ulcers. Smoking cessation probably
reduces the incidence of peptic ulcer and is an important component of peptic ulcer
treatment ev/en with the available effective drug therapy.
Osteoporosis
The lY64 Report did not discuss osteoporosis. The interest in osteoporosis is fairly
recent because of the increasing number of older individuals. especially women. at risk
of fracture: the better methods of measuring bone mineral mass: and the understanding
of osteoporosis pathophysiology and risk factors.
Osteoporosis leading to fractures. especially of the hip. wrist. and spine, is an important cause of disability and death. predominantly among postmenopausal women.
About IS to 20 million persons in the United States have osteoporosis. Each year about
I .3 million fractures are attributed to this disease (Journal of the American Medical Association 1983).
Smoking may be a risk factor for osteoporosis (Willett et al. 1983). Women smokers
have an earlier age of menopause, an important risk factor for osteoporosis (Willett et
al. 1983 ). Smokers may have a lower intake of calcium during adolescence and young
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adult life when maximum bone mineral mass is reached (Sandier et al. 1985). Smokers
also weigh less than nonsmokers (US DHHS 1988). Obesity substantially reduces the
risk of hip fracture (Kiel et al. 1987). Overweight women have higher endogenous
estrogen levels and greater bone mass (Cauley et al. 1986). Exogenous estrogen intake
among postmenopausal women results in a decreased risk of fracture (Emster et al.
1988). Women who smoke and are on estrogen therapy may have reduced levels of
estrogens in their blood compared with levels for nonsmoking women. Among women
who smoked and were given high doses of estradiol, blood levels of estrone and
estradiol were only one-half of those among nonsmokers (Jensen. Christiansen, Rodbro
1985). Increased hepatic metabolism of exogenous oral estrogen may result in lower
estrogen levels among postmenopausal cigarette smokers.
Several case+control studies have evaluated the relationship between osteoporosis
and cigarette smoking. Most find an increased risk of fractures among smokers.
However, problems with study design. especially the potential effects of confounders
such as obesity and age, have limited the interpretation of these studies. as have contradictory findings. For example, a large study of hip fractures among postmenopausal
women in four Connecticut hospitals did not find any differences in risk between
smokers and nonsmokers (Kreiger et al. 1982). A study in Iowa by Sowers (Sowers,
Wallace. Lemke 1985) of 86 women aged 20 to 35 years did not find any relationship
between forearm bone mineral mass and smoking during maximal bone mineralization.
A study in Denmark (Jensen 1986) compared bone mineral content among 77 longterm smokers and 103 nonsmokers. Bone mineral content correlated with fat mass. For
the same degrees of obesity, smokers did not have any lower level of bone mineral content than nonsmokers. The results of these studies suggest that the effect of smoking
as a risk factor for osteoporosis and fracture among postmenopausal women may be
primarily determined by the inverse relationship between smoking and obesity. It is
possible that the early age of menopause among smokers may also contribute to the risk
of osteoporosis.
Involuntary

Smoking

The issue of involuntary smoking was not raised in the 1964 Surgeon General’s
Report. The first report of the Surgeon General to address the possible health effects
of involuntary smoking was published in 1972 (US DHEW 1972). Over the ensuing

15years,evidenceon theadverseconsequences
of involuntarysmokingbeganto amass,
with several hundred papers being published. In 19X6, the Surgeon General’s Report
(US DHHS 1986a) focused exclusively on this subject.
Nonsmoking adults exposed to ETS have a higher frequency of symptomology, such
as eye irritation and upper respiratory symptoms (US DHHS 1986a). The relationship
between lung cancer among nonsmokers and ETS has been documented in both casecontrol and longitudinal studies. Most of these studies have measured the increased
risk of lung cancer among nonsmoking women, usually wives exposed to their
husbands’tobacco smoke. A I .3-fold increased risk of lung cancer has been estimated
from these studies and is consistent with the amount of exposure to carcinogens from
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ETS (US DHHS 1986a), the duration of exposure, and the differences in the distribution of potential carcinogens between sidestream and mainstream smoke.
The 1986 Surgeon General’s Report on involuntary smoking concluded (US DHHS
1986a):
1. Involuntary smoking is a cause of disease, including lung cancer, in healthy nonsmokers.
2. The children of parents who smoke compared with the children of nonsmoking
parents have an increased frequency of respiratory infections, increased
respiratory symptoms, and slightly smaller rates of increase in lung function as
the lung matures.
3. The simple separation of smokers and nonsmokers within the same airspace
may reduce, but does not eliminate, the exposure of nonsmokers to ETS.
Another major review on involuntary smoking was released in 1986 by the National Research Council (NRC). This report concluded that the risk of lung cancer is approximately 30 percent higher for nonsmoking spouses of smokers than it is for nonsmoking spouses of nonsmokers (NRC 1986).
Since release of the 1986 Surgeon General’s Report, five additional studies examining ETS exposure and lung cancer in nonsmokers have been published (Brownson et
al. 1987; Dalager et al. 1986; Humble, Samet, Pathak 1987; Gao et al. 1987; Pershagen,
Hrubec, Svensson 1987). All five noted a correlation between ETS exposure and lung
cancer among nonsmokers. Thus, of the 16 epidemiologic studies in the scientific
literature, 14 have noted a positive association.
Smokeless Tobacco
In 1979 the Surgeon General’s Report included, for the first time, a review of the
health consequences of using smokeless tobacco (snuff and chewing tobacco) (US
DHEW 1979). In 1986, a special Surgeon General’s Report, The Health Consequences of Using Smokeless Tobacco (US DHHS 1986b), reviewed smokeless tobacco in
depth and concluded that it can cause cancer in humans. The relationship between
smokeless tobacco use and cancer is strongest for the use of snuff and for cancer of the
oral cavity. Smokeless tobacco can also cause oral leukoplakia, which may progress
to neoplastic transformation with continued use of smokeless tobacco.
Addiction to Smoking
The 1964 Surgeon General’s Report referred to tobacco use as habituating. Fifteen
years later, the 1979 Report concluded that smoking was “the prototypical substance
abuse dependency” (US DHEW 1979). The entire 1988 Report (US DHHS 1988) was
dedicated to an exhaustive review of tobacco use as an addiction. The 1988 Report
concluded:
1. Cigarettes and other forms of tobacco are addicting.
2. Nicotine is the drug in tobacco that causes addiction.
3. The pharmacologic and behavioral processes that determine tobacco addiction
are similar to those that determine addiction to drugs such as heroin or cocaine.
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These findings are discussed in greater detail in Part II of Chapter 5 on determinants
of smoking behavior.
PART II. THE PHYSICOCHEMICAL

NATURE OF TOBACCO

The 1964 Surgeon General’s Report on Smoking and Health (US PHS 1964) gave
impetus to intensified investigations on the physicochemical nature and composition
of tobacco smoke and the identification of biologically active agents in tobacco and
tobacco smoke and their modes of action.
In 1936 Bruckner listed 120 known components in tobacco smoke. This number
grew to about 450 in I959 (Johnstone and Plimmer 1959). to about 950 in 1968 (Stedman 1968), to 3,875 in 1982 (Dube and Green 1982). and to 3,996 in 1988 (Roberts
1988). Today, the e$mated number of known compounds in tobacco smoke exceeds
4,000, including some that are pharmacologically active, toxic, mutagenic, or
carcinogenic (US DHEW 1979; US DHHS 1983). Such diverse biological effects of
cigarette smoke constituents provide a framework for understanding the multiple
adverse consequences of smoking.
Since about 1960. both the composition of cigarette tobacco and the componenta and
shape of the cigarette itself have undergone significant changes that effected reductions
in standardized measurements of tar, nicotine. and other toxic agents in the smoke (Norman 1982). Perhaps the greatest advances have been made in understanding the
pharmacology and toxicology of nicotine (Benowitz 19X6: US DHHS 1988) and in delineating the nature and mode of action of the major carcinogens in tobacco smoke (US
DHHS 1982; Hoffmann and Hecht. 1989).
Processed, unadulterated tobacco contains at least 2,550 known compounds (Dube
and Green 1982). The bulk of the dried tobacco consists of carbohydrates and proteins.
Other important constituents are alkaloids (0.5 to 5 percent). with nicotine as the
predominant compound (90 to 95 percent of total alkaloids). and terpenes (0. I to 3 percent), polyphenols (0.5 to 4.5 percent), phytosterols (0.1 to 2.5 percent), carboxylic
acids (0. I to 0.7 percent), alkanes (0. I to 0.4 percent). and alkali nitrates (0.01 to 5 percent). In addition. tobacco contains traces of aromatic hydrocarbons. aldehydes.
ketones, amines, nitriles. N- and 0-heterocyclic compounds, pesticides. and more than
30 metallic compounds (Wynder and Hoffmann 1967; US DHEW 1979).
The composition of the processed tobacco in cigarettes influences the chemistry and
toxicity of the smoke. Cigarettes manufactured in the United States are made with
blends of bright. burley, and oriental tobaccos that generate weakly acidic mainstream
smoke (pH 5.5 to 6.2) in which nicotine occurs in protonated form in the particulate
matter. The sidestream smoke (SS) of these cigarettes is neutral to alkaline (pH 6.5 to
8.0), and part of the nicotine in SS is present in unprotonated form in the vapor phase
(Brunnemann and Hoffmann 1974). These observations are important because unprotonated nicotine is readily absorbed through the buccal mucosa (US DHHS 1988).
The 400 to 500 mg of mainstream smoke (MS) freshly emerging from the mouthpiece of a cigarette is an aerosol containing about IO” particles per mL: these range in
diameter from 0. I to 1.Opm (mean diameter 0.2 pm) and are dispersed in a vapor phase
(Ingebrethsen 1986). About 95 percent of the MS effluents of a nonfilter cigarette are
composed of 400 to 500 individual gaseous compounds with nitrogen. oxygen. and
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carbon dioxide as major constituents; the particulate matter of MS contains at least
3.500 individual compounds (Figure 13 Dube and Green 1982).
Like all organic combustion products tobacco smoke contains free radicals, highly
reactive oxygen- and carbon-centered types in the vapor phase. and relatively stable
radicals in the particulate phase. The principal of the latter appears to be a
quinone/hydroquinone complex capable of reducing molecular oxygen to superoxide.
and. ev/entually. to hydrogen peroxide and hydroxyl radicals (Nakayama. Kodama,
Napata 1984: Church and Pryor 1985).
For chemical analysis. the smoke is arbitrarily separated into vapor and particulate
phases. Those smoke components of which more than SO percent appear in the vapor
phase of fresh MS are considered volatile smoke constituents: all others are particulate
phasecomponents (Figure 13). Tables 5 .md 6 list the major types of components identified and their estimated concentration in the smoke of one cigarette (US DHHS 1982;
Hoffmann and Hecht 1989).
The quantitative data presented here were obtained by
machine making of cigarette5 under s:andardized laboratory conditions using the
method of the Federal Tmde Commission (Pillsbury et al. 1969); therefore, the data do
not fully reflect the human setting. This applies especially to smokers of low-yield
cigarette\ who tend to compensatefor the ‘ow nicotine delivery by drawing smoke more
intensely and inhaling more deeply (US DHHS 198X).
Table 6 doe\ not contain information about the nature and concentration of at least
30 metals in the smoke. These compounds are not listed becauseless than I percent of
the metals in tobacco are transferred into the smoke and constitute together only 30
pg/g(Jenhin~. Goldey. W illiamson 19X5).Tables 5 and 6 also lack descriptions of the
x0

TABLE S.-Major
nonfilter

constituents
cigarettes

Concrntrntton/cifarrtte

Compound”
Nitrogen
Oxygen
Cabon

dioxide

Carbon monoxide
Water
ArgWl
Hydrogen
Ammonia
Nttrogen oxtde\ (NO,I
Hydrogen

cyanide

Hydrogen

wlfide

Methane
Other volatile alhanes (201
Volatile

alkene\ (161

Iwprene
Butadiene
Acetylene
Benrene
Toluene
Styrene
Other volatile aromatic hydrwarhon\
Formic acid
Acetic actd
Propiomc acid
Methyl forma
Other volattle acids (6)
Formaldehyde
Acetaldehyde
Act&in

of the vapor phase of the mainstream

t29)

smoke of

TABLE S-Continued
Compound”

Concentration/cigarette

Other volatile

aldehydes (6)

xo-14o~g
100-650 pg

Acetone
Other volatile ketones (3)

50-100&J

Methanol

X0-180 pg

Other volatile alcohol\

(7)

1O-30 pg’

Acetonitrile

IOO-15Opg

Other volatile nitriles (IO)

so-8a

pg’

m-40 PI

hrdn

Other volattle furans 14)

45- 12.5 jl&y

Pyridine

20-200

pg

Picolines (3)

I S-80 pg

SVinylpyridine

I O-30 pg

Other volatile pyridines

20-so pgc

(25)

Pyrrole

O.l-IO&

Pyrrolidine

IO-18pg

N-Methylpyrrolidine
Volatile

pyrarines

2.0-3.0 p&7
( IX)

3.040

pg

Methylamine

4-10 flp

Other aliphatic amme\ (32)

3-10 pg

“Numkr\

m parcnthere\

“Percent

of tot31 eflluent.

reprewn~

u~dwduul

compounds

Identilicd

in a gwen group.

‘E\tmiw.

SOURCE:
Hoffmann
and

Hecht (1989).

chemical nature and concentrations in cigarette smoke of agricultural chemicals and
pesticides, which originate from the residues of such compounds in tobacco. There are
many variations in the qualitative and quantitative aspects relative to such agents in
tobacco from region to region and from year to year. Overall, the use of agricultural
chemicals has also been greatly reduced (Wittekindt 1985). Nevertheless, it is fairly
certain that commercial tobaccos contain up to a few parts per million of DDT, DDD,

82

TABLE &-Major
constituents of the particulate matter of the mainstream
smoke of nonfilter cigarettes
Compound”

pg/cigarette

Nicottne

I ,00@3,000

Nomicotine

S@lSO

Anatabine

S-IS

Anabasine

5-12

Other tobacco alkaloids
Bipyrldyls

(17)

NA

(4)

l&30

n-Hentriacontane

(n-CItHM)

Total nonvolatile

hydrocarbons

IO0
(45)b

Naphthalene
Other

3oo-400h
24

naphthalenes

Phenanthrenes
Anthracenes

(23)

3Mb

(7)

0.2-0.4b

(5)

0.05-0.1h

Fluorenes (7)

0.6-I .ob

Pyrenes (6)

0.3-0.sb

Fluoranthenes

(5)

0.3-o.45b

Carcinogenic

polynuclear

hydrocarbons

( I I )’

aromatic

Phenol

0.1-0.2s

8cL160

Other phenols (45)b

6C-1 80b

Catechol

20@-400

Other catechols (4)

loo-2ooh

Other dihydroxybenzenes
Scopoletin

( 10)b

Quinones (7)
Solanesol

2GO-400b
15-30

Other polyphenols
Cyclotenes

(IO)

(@

NA
4&70b
0.5
600-1.000
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TABLE &-Continued
Compound”

@cigarette

Neophytadienes

(4)

2W350

Limonene

3cMo

Other terpenea (2W-2S0)h
Palmitic

NA

acid

10@150

Stearic acid

5&75

Oleic acid

4&l

Linoletc

60-150

acid

Linolenic

acid

10

150-250

Lactic acid

6&80

Indole

IO-15

Skatole

12-16

Other indoles ( 13)

NA

Quinolines

24

(7)

Other N-heterocyclic
Benrofurans

hydrocarbons

(55)

NA

(4 )

200-300

Other 0-heterocyclic

hydrocarbons

(42)

NA

Stigmasterol

40-70

Sltosterol

3wo

Camperterol

20-30

Cholesterol

IO-20

Aniline

0.36

Toluidiner

0.23

Other aromatic amine, ( 12)

0.25

Tobacco-spectfic

N-nitrosamines

(4)‘

0.3b2.7

Glycerol
NOTE: NA. not avddable.
ZNumben m parenthew
represent indwldual
E,tlmate.
‘See Table 7 for detak
SOURCE:
Hoffmann
and Hecht I 19X9).

x3

I20

compounds

identified

m a given group.

and maleic hydrazide; fewer than 20 percent of these contaminants are transferred into
the smoke stream.
The 1964 Surgeon General’s Report listed five polynuclear aromatic hydrocarbons
(PAHs) and three N-heterocyclic hydrocarbons as known carcinogenic smoke constituents (US PHS 1964). By the criteria for carcinogenicity of chemicals as set by the
International Agency for Research on Cancer (1986). the carcinogens identified to date
in tobacco smoke include 11 PAHs, 4 N-heterocyclic hydrocarbons. 9 N-nitrosamines,
3 aromatic amines, 3 aldehydes, 6 volatile carcinogens, 6 inorganic compounds, and
the radioelement polonium-210 (Table 7; Hoffmann and Hecht 1989).
The Changing Cigarette
As discussed in Part I. epidemiologic studies have documented a dose-response
relationship between the number of cigarettes smoked and the development of cancer
of the lung, larynx, oral cavity, esophagus. pancreas, bladder, and kidney (US DHHS
1982; IARC 1986). Bioassays for tumorigenicity with whole smoke and with tar have
also demonstrated a dose-response relationship (US DHHS 1982). As tar and nicotine
yields in cigarette smoke gradually declined, other toxic and tumorigenic agents, such
as CO, volatile N-nitrosamines, and carcinogenic PAHs. were also successfully reduced
(Hoffmann, Tso. Gori 1980; Hoffmann et al. 1984; US DHHS 1981). However, it was
soon realized that the smoker of low-yield cigarettes tended to compensate for reduced
nicotine delivery by intensified smoking (US DHHS 1988), and therefore exposure may
not actually have been lowered. Based on values generated by smoking machines under
standardized conditions, Figure 14 shows the reduction in sales-weighted tar and
nicotine delivery of the average U.S. cigarette. Arrows in the graph point to the
introduction of technical changes in the manufacture of cigarettes at various times.
These changes have influenced the machine-measured sales-weighted average nicotine
and tar deliveries (Norman 1982). Technical issues in the machine measurements of
delivered tar and nicotine yields also arose during 1982; modifications of the testing
procedure were suggested (Federal Trade Commission 1984). The data shown in
Figure 14 are based on the consistent testing procedures. Since 1981, the tar delivery
of U.S. cigarettes has averaged between 13.0 and 12.7 mg, while nicotine delivery has
remained stable at 0.9 mg per cigarette. (See Chapter 5, Table 26.) In the smoke of
popular U.S. low-yield cigarettes, the reduction of nicotine, the primary pharmacologic
factor in tobacco addiction (US DHHS 198X), has not occurred to the same extent as
has the reduction of tar. The same development has been observed with cigarettes in
the United Kingdom (Jarvis and Russell 1985).
Some modifications in the makeup of commercial cigarettes have led to a selective
reduction of toxic and tumotigenic agents. Filter tips of cellulose acetate, the most common cigarette filter material, can selectively remove phenols and volatile Nnitrosamines from the smoke stream. Perforated filter tips selectively reduce CO and
hydrogen cyanide (HCN) levels, and charcoal filters may selectively reduce volatile aldehydes and HCN. The incorporation into the tobacco blend of reconstituted tobacco
sheets, expanded tobacco, and tobacco ribs has also contributed to a selective reduction of PAHs in cigarette smoke. The incorporation of ribs and stems and the utiliza-
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TABLE 7.-Tumorigenic

agents in tobacco and tobacco smoke

Processed tobacco
(per gram)

Compounds

Mainstream
smoke
(per cigarette)

Evidence for IARC evaluation
of carcinogenicity
In lab animals

In humans

PAH

20-70 ng

Sufficient

NA

Benzo(b)fluoranthene

&22 ng

Sufficient

NA

Benzo(j)fluoranthene

621

Sufficient

NA

Benzo(k)fluoranthene

6-l2ng

Sufficient

NA

20-40 ng

Sufficient

@-@w

Sufficient

NA

4w

Sufficient

NA

Dibenzo(a,i)pyrene

I .7-3.2 ng

Sufficient

NA

Dibenzo(a,l)pyrene

Present

Sufficient

NA

4-20 ng

Sufficient

NA

0.6 ng

Sufficient

NA

Quinoline

I-2 IQ

NA

NA

Dibenz(a,h)acridine

0.1 ng

Sufficient

NA

Dibenz(a,j)acridine

3-10 ng

Sufficient

NA

0.7 ng

Sufficient

NA

Sufficient

NA

3-13 ng

Sufficient

NA

ND-25 ng

Sufficient

NA

15IlOng

Sufficient

NA

ND-36 ng

Sufficient

NA

Fg

Sufficient

NA

0.08-0.77 pg

Sufficient

NA

Limited

NA

Sufficient

NA

Benz(a)anthracene

0.1~90ng

Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene

Indeno( I ,2.3-c,d)pyrene
S-Methylchrysene

ng

Aza-arenes

7H-Dibenzo(c,g)carbazole

N-Nitrosamines
ND-215

N-Nitrosodimethylamine

ng

N-Nitrosoethyl

O.l-ISOng

methylamine
N-Nitrosodiethylamine

N&360 ng

N-Nitrosopytrolidine

NM,900

N-Nitrosodiethanolamine

0.3-89 pg

N’-Nitrosonomicotine
4-(Methylnitrosamino)(3-pyridyl)-

86

ng

l-

0.2-7 pg

0.12-3.7

I -butanone

N’-Nitrosoanabasine

O.Ol-1.9ug

N-Nitrosomorpholine

ND-690

0.144.6 pg
ng

TABLE 7.-Continued

Processed tobacco
Compounds

(per

gram)

Mainstream
smoke
(per cigarette)

Evidence for IARC evaluation
of carcinogenicity
In lab ammals

In humans

Aromatic amines
3G-200 ng

Sufficient

Inadequate

2-Naphthylamine

l-22 ng

Sufficient

Sufftcient

4-Aminobiphenyl

2-5 ng

Sufflclent

Sufficient

pgd

Sufficient

NA

I X- 1,400 mg’

Sufficient

NA

I@20 pg

NA

NA

12-48 pg

Sufficient

Sufficient

3.2-15 pg

Sufficient

Limited

2-Toluidine

Aldehydes
Formaldehydea

I .&7.4

Acetaldehydea

1.4-7.4

mg

Crotonaldehyde

0.2-2.4

&y

7&100

pg

Miscellaneous organic
compounds
Benzene
Acrylonitrile
I, 1-Dimethylhydrazine

60-147

Sufficient

NA

pg

Sufficient

NA

20-38 ng

Sufficient

NA

I-16 ng

Sufficient

Sufficient

24-43 ng

Sufficient

Inadequate

pg

2.Nitropropane

0.73-1.21

Ethylcarbamate

310-375

ng

Vinyl chloride

Inorganic compounds
Hydrazine

14-51 ng

Arsenic
Nickel

2,ooo-6.~

ng

Chromium

I .00&2.000

ng

Cadmium

I ,300-l

,600 ng

Lead

&lo

Polonium-210
NOTE:

14 leading

Report

and 550-1.150

pg/cigarette

Hoffmann

Limited

4-70 ng

Sufficient

Sufficient

41-62 ng

Sufficient

Limited

Sufficient

Inadequate

NA

NA

0.03-l

.O pCi

has not been done by IARC.

of the Independent

U.K. cigarettes

Inadequate
Sufficient

0-600ng

Pi%

0.2-I .2 pCi

ND, no data; NA, evaluation

‘The Fourth

SOURCE:

40-120ng

5OCk900 ng

in 1986 (51.4

Scientific

Committee

on “Smoking

percent of the market) of 2iSlO5

and Health”

(198X) published

values for the

@cigarette (mean. 59 ~8) for formaldehyde

(mean. 910 pg) for acetaldehyde.

and Hecht

(1989).
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tion of more burley varieties in the tobacco blend have led to an increase in the nitrate
content of the U.S. blended cigarette from 0.5 percent to between 1.2 to 13 percent.
This development brought about a reduction of the smoke yields of tar, phenols, and
PAHs. but has caused an increase of the nitrogen oxides in the smoke and thus has increased the potential for N-nitrosamine formation (US DHHS 1981. 1982; Hoffmann
et al. 1983). The development of the low-yield cigarette has also necessitated an enrichment of the flavor “bouquet” in the smoke either by tobacco selection or by addition of natural or synthetic flavor compounds. These facts and the practice of smoking
low-yield cigarettes more intensely make it difficult toevaluate whetherthese new types
of cigarettes are in fact less hazardous to the smoker (see Chapter 8). Changes in the
market share of filtered cigarettes. lower yield cigarettes. mentholated cigarettes, and
longer cigarettes are presented in Chapter 5.
Environmental

Tobacco Smoke

SS is the smoke generated during smoldering of tobacco products between puffs.
When it is obtained under standard laboratory conditions. undiluted SS contains far
higher amounts of toxic and tumorigenic agents than MS, which is drawn puff by puff
through the unlit end of the cigarette. Table 8 presents data for those toxic agents in
SS that are known carcinogens, tumor promoters, and cocarcinogens. The release of
volatile N-nitrosamines and aromatic amines into the SS is remarkably higher than that
into MS (US DHHS 1988: Guerin 1987). Whereas filter tips, especially perforated

TABLE &Come toxic and tumorigenic agents in undiluted cigarette
sidestream smoke
Type of
toxi,,ty

Compound

Amount in
sidestream smoke
(per cigarette)

Amount
sidestream
amount
mainstream

in
smoke/
in
smoke

Vapor phase
Carbon monoxide
Carbonyl

26.841

sulfide

2.5-14.9
0.034.

2-3 pg

Benzene

C

Formaldehyde

C

3-Vinylpyridine

SC

Hydrogen

T

cyanide

Hydrazine
Nitrogen

mg

400-400

I3

E-IO

KS

50

I.500 pg

24-34

3OG450 pg
l4-IlOpg

C

o.w.4

90 ng

5G+2,coopg

oxides (NO,)

3.7-12.8

N-Nitrosodimethylamine

C

,040 ng

20-130

N-Nitrosopyrrolidine

C

3lS390 ng

6120

Tar

C

14-30 mg

1.1-15.7

Nicotine

T

2.1-46mg

Phenol

TP

7S250

)~g

Catechol

cot

58-290

)~g

20&l

Particulate phase

I .3-2 I
I .3-3.0
0.67-12.8

o-Toluidine

C

3M

2-Naphtylamine

C

70 ng

4-Aminobiphenyl

C

Benz(a)anthracene

C

40-200

ng

24

Benzo(a)pyrene

C

4&70

ng

2.5-20

Quinoline

C

15-20 pg

NNN

C

NNK
N-Nitrosodiethanolamine

0.2-I .4 ).lg

1 O-22

43 ng

Polonium-210

C

1.2

0.72 pg
0.2-2s

7.2

).lg

13-30

0.5-I .6 pC1
SC, suspected

N’-Nltrosonomicotine:

NNK.4-(methylnitrosamino).(3.pyndyl)-

SOURCE:

and Hecht

Hoffmann

8-1 I

C
C

0.15-I

31

C

C

CoC, ccarcinogenic;

l40ng

0.5-5.0

Nickel

C. carcinogenic;

39

.7 pg

Cadmium

NOTE:

18.7

carcinogen:

T, toxic:

1 M-3.7
TP, tumor

promorer:

NNN.

I-butanone.

(I Y89).
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ones, can signjficantly reduce the concentration of toxic and tumorigenic agents in MS,
they have no reducing effect on the agents emitted into the SS (Adams, O’Mara-Adams,
Hoffmann 1987).
SS is the major source of ETS. The smoke diffusing through the cigarette paper, the
smoke emerging from the burning cone during active smoking, and that portion of MS
that is exhaled also contribute to ETS. Table 9 presents some data for toxic agents
resulting from tobacco combustion in indoor environments (US DHHS
1988; Hoffmann
_ ~~.
and Hecht 1989). The concentrations of toxic agents in ETS appear low in comparison
with their levels in undiluted cigarette MS. With regard to exposure factors, one needs
to take into account the fact that the active inhalation of MS is limited to the time it
takes to smoke each cigarette, whereas the inhalation of ETS is constant over several
hours spent in the polluted environment. This is reflected in the results of measurements
of the uptake of nicotine by active and passive smokers (US DHHS 1988).

Smokeless Tobacco
As noted above, the special Report of the Surgeon General, The Health Consequences of Using Smokeless Tobacco, has shown that tobacco chewers and snuff dippers
face an increased risk for cancer-of the oral cavity (US DHHS 1986b). In the United
States the four primary smokeless tobacco types are plug tobacco, loose leaf tobacco,
twist tobacco. and snuff.
The composition of processed, unadulterated tobacco has been discussed. Chewing
tobacco and snuff are made with various flavor additives (LaVoie et al. 1989).
It is
of special significance that the preparation of smokeless tobacco products, which entails curing. fermentation, and aging, occurs under conditions favoring the formation
of tobacco-specific N-nitrosamines (TSNAs) from nicotine and other tobacco alkaloids
such as nornicotine. anatabine. and anabasine (Figure 15). Of the six identified TSNAs
in smokeless tobacco, N’-nitrosonornicotine (NNN) and 4-(methylnitrosamino)-l-(3pyridyl)- I -butanone (NNK) are strong carcinogens in mice, rats, and hamsters, inducing benign and malignant tumors of the oral cavity, nasal cavity, esophagus, lung, liver,
and pancreas (Hecht and Hoffmann 1988; Rivenson et al. 1988). Table IO presents
chemical-analytical data for TSNAs in U.S. smokeless tobacco products (Hoffmann
and Hecht 1988). The concentrations of carcinogenic nitrosamines in smokeless tobacco exceed those in otherconsumerproducts by at least 2 orders of magnitude (US DHHS
1986b). During tobacco chewing and snuff dipping, additional amounts of carcinogenic TSNAs are most likely also formed endogenously in the oral cavity (Hoffmann and Hecht 19X8). Carcinogenic TSNAs have been regarded as a major factor for
the association of snuff-dipping with oral cancer in humans (Craddock 1983).
Other carcinogens identified in smokeless tobacco are volatile nitrosamines (Nnitrosodimethylamine. <215 ppb), N-nitrosomorpholine (540 ppb), N-nitrosodiethylamine (<6.800 ppb), formaldehyde (17,OOClppb), crotonaldehyde (12,400 ppb), and
benzo(u)pyrene (190 ppb). as well as traces of the radioelement polonium-210 (10.6
pCi/g) (US DHHS 1986; Hoffmann et al. 1987; Chamberlain, Schlotzhauer, Chortyk
1988).
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TABLE 9.Come toxic and tumorigenic agents in indoor environments
polluted by tobacco smoke
Pollutant

Location

Nitric oxide

Workrooms

50-440 Ptz
17-270 pg

Restaurants
Bars

Nitrogen

dioxide

80-520

2.5-48 pg

Workrooms

688410 pg

Restaurants

4%190

Living

pig

2-116pg

Cafeterias
cyanide

pg

Cafeterias

Bars

Hydrogen

Concentration/m’

67-200

vg

rooms

8-l 22 pg

Benzene

Public places

2C-317 pg

Formaldehyde

Living

Acrolein

Public places

Acetone

Public places

36&5.800

Phenols (volatile)

Coffee houses

7.4-l

N-Nitrosodimethylamine

Restaurants,

public places

O-240 ng

N-Nitrosodiethylamine

Restaurants,

public places

O-200 ng

Nicotine

Public places

rooms

23-50 pg
30-120

SOURCE:

Hoffmann

I.5 ng

3-10 M
t-13.8 pg

Workrooms
Restaurants,

pg

1-6PF3

Restaurants

Benzo(a)pyrene

pg

public places

3.3-23.4

ng

and Hechr (1989).
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FIGURE 15.-Formation

of tobacco-specific N-nitrosamines

TABLE IO.-Tobacco-specific
Product

NNN

Loose leaf tobacco

U’-nltro\oan,ltahlnr.

380 ( 1)

NAB
2.300 ( 1)

140(l)

3,4oc4,300(3J
3.12(~-13.5.000(‘6)

Snuff&dry
VOTE: VW.

NAT

NNK

67Ck8.200 16’)

Plug tobacco
Snuff-moist

N-nitrosamines in U.S. smokeless tobacco (ppb)

‘).(xx~.5?.wo(3)
n’-Nttro\onomicotlne:
NAB.

1CGl3.600(25)
I.kWl3.000(3)

1.340-339.000

(20)

18,00&38,OCO(3)

YNK.4-~methyl~itro\amtno~-l-(3-pyndyl)-l-but~none:

1@-6,700(16)
6@-60,000 (3)

NAT.

U’-n!tro\oanaha\me

‘Number m parenthew I\ the numkr oT~mpler analyzed.
SOLRCE HoWmann end Hrcht , I%#).

Toxicity and Carcinogenicity

of Tobacco Smoke

Undiluted tobacco smoke is too toxic to be tolerated by laboratory animals primarily becauw of the acute toxic effects of CO. CO in cigarette smoke increases with ascending puff number from 2 to 5 volume percent (the average CO content of cigarette
smoke ih 3.5 to 4.5 volume percent). The acute toxicity of tobacco smoke is also due
to HCN. nicotine. and volatile aldehydes. In vitro short-term exposure to cigarette
smoke cause\ ciliastasis. an effect primarily attributable to HCN (300 to 500
pg/cigarette) and volatile aldehydes (500 to 7.000 pg/cigarette). The long-term expowre of laboratory animals to diluted cigarette smoke causes impairment ofmucociliary

clearance, mucus hypersecretion. and epithelial lesions. Cigarette smoke constituents
responsible for this effect are both the gas phase. primarily HCN and volatile uldehydes.
and the particulate phase (US DHEW 1979: US DHHS 19X-l).
Long-term inhalation of diluted cigarette smoke by mice has resulted in adenomas
and adenocarcinomas of the lung. whereas such inhalation in rats has only, led to a few
isolated tumors of the lung. In Syrian golden hamsters, long-term smohe inhalation
studies have regularly induced benign and malignant tumors of the larynx and only a
few lung tumors. These obser\,ations strongly suggest. and studies of particulate
deposition and determination ofcarboxyhemo~lobin (COHb) and nicotinexotinine in
the blood of the smoke-exposed animals have confirmed. that laboratory animals do
not inhale the smoke deeply. lntratracheal instillation of cigarette tar and one of its
fractions has resulted in lung tumors. including bronchofenic carcinomas (Mohr and
Reznik 197X: Dalbey et al. 1980: US DHHS 1982).
The particulate matter (more often called “tar”) suspended in organic solv,ents has induced carcinoma in the rat after subcutaneous injection and benign and malignant
tumors in the skin of mice and rabbits after topical application. The major tumor initiators reside in the PAH-enriched neutral subfractions. whereas the tumor promoters
and cocarcinogens are found in the weakly acidic fraction as vvell as in the polaric
neutral subfraction (Wynder and Hoffmann 1967: Mohr and Reznik 197X: US DHHS
1982: Hoffmann and Hecht 198X).
As discussed earlier. combined chemical-analytical studies have led to the identificstion of sev,eral organ-specific carcinogens in cigarette smoke. The diversity of these
carcinogens and those identified as contact carcinogens may cause ambiguity as to
which among them are most important. Table I I. which is based on extensive
laboratory studies. lists the likely causative agents associated with the increased risk of
cigarette smokers for cancer of the various organs (Hoffmann and Hecht 19X8).
Nicotine
It is generally held that nicotine is the active pharmacologic agent in tobacco that
determines the addictive behavior of the tobacco smoker (US DHHS 1988). Nicotine,
together with CO, is also regarded as a major contributor to cigarette smokers’ increased
risk of cardiovascular disease (US DHHS 1983. 198X). In addition to nicotine. tobacco contains various other alkaloids. most of which are 3pyridyl derivatives. In the
blended U.S. cigarette. nicotine constitutes 85 to 95 percent of the total alkaloids.
During the smoking of a nonfilter cigarette. about IS percent of the nicotine appears in
the MS, 35 to 30 percent appears in the SS. I5 to 20 percent is deposited in the butt.
and the remainder is broken down into pyrolysis products. The major pyrolysis
products of nicotine are CO, carbon dioxide, 3-vinylpyridine, 3-methylpyridine,
pyridine, myosmine, and 2,3’-dipyridyl (US DHHS 1982).
As discussed earlier. the absorption of nicotine from tobacco smoke is pH dependent. When tobacco smoke reaches the small airways and alv,eoli of the lung. nicotine
ix rapidly absorbed. In chewing tobacco and snuff with their alkaline pH. nicotine is
primarily absorbed through the mucous membranes of the oral cavity. Nicotine enters
the blood and is rapidly transported to the brain, which has specific receptor sites for
93

TABLE Il.-Likely

causative agents for tobacco-related cancers
Initiator

organ

Lung,larynx

or carcinogen

Enhancing

agents

PAH

Catechol (cocarcinogen)
Weakly acidic tumor promoters

NNK

Acrolein,

Polonium-210
acetaldehyde.

crotonaldehyde

(?)

(minor factor),
formaldehyde

Esophagus

NNN

Pancreas

NNK(?)

Bladder

4-Aminobiphenyl
2-Naphthylamine

Oral cavity (smoking)

PAH
NNK. NNN

Ethanol

Oral cavity (snuff dipping)

NNK,

Irritation

NNN

(?)

Herpessimplex(?)

Polonium-210
NOTE:

PAH. polynucleararomatic

hydrocarbons;

NNK.4-(methylnitrosoamino)-l-(3-pyridyl)-l-but~one~

NNN.

N’-Nttrosonomicotme.
SOURCE:

Hoffman

and Hecht

(1989).

the drug. The effects of nicotine on the central nervous system are associated with the
development of tobacco dependence (US DHHS 1988).
Nicotine is metabolized primarily in the liver and. to a smaller extent. in the-lung.
About IO to 15 percent of the absorbed nicotine is excreted unchanged in the urine.
The primary metabolites of nicotine are cotinine and nicotine-N’-oxide. Cotinine is
further metabolized extensively, with only 17 percent of it appearing unchanged in the
urine (Benowitz 1986; Neurath et al. 1987; US DHHS 1988). Cotinine measurements
in saliva, serum, or urine serve as an indicator for nicotine uptake by tobacco chewers,
active smokers. and involuntary smokers. It takes I8 to 20 hr to eliminate one-half of
the cotinine present in an active smoker through renal excretion; an involuntary smoker
shows a considerably slower rate of elimination (Sepkovic. Haley, Hoffmann 1986; US
DHHS 1988).
Biological Markers
Techniques for the determination of current and lifetime exposures to tobacco
products include the examination of medical records and data from prospective and
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case-control studies as well as the utilization of biological markers. The development
of highly sensitive and reproducible methods has led to increased use of biological
markers for uptake of tobacco smoke constituents.
Table I2 lists those biochemical markers that are currently used to determine exposure to tobacco smoke components after active inhalation of MS and also after involuntary uptake of ETS. Some of these markers are also the basis for measuring the
transfer of smoke constituents from the maternal bloodstream to a developing fetus.
The tobacco-specific alkaloid nicotine and its major metabolite, cotinine, are most
frequently used as serum and urine indicators of the uptake of tobacco smoke by active
smokers and also to indicate ETS exposure in nonsmokers. Unlike CO, nicotine is not

TABLE 12.-Biochemical

markers for the uptake of tobacco smoke

Biochemical
marker

Smoke
constituent
Nicotine

Method

Substrate

Nicotine

Critical
valuea

Sensitivity

Serum
Urine

GC

1 ng/mL

0

Serum
Urine

RIA

0.2 ng/mL

0

Saliva
Serum
Urine

GC

5 ng/mL

0

Saliva
Serum
Urine

RIA

1 ng/mL

0

COHb

Blood

Oximeter

M.l%

0.9 M.7%

co

Exhaled
air

GC

*I ppm

5.6 i2.7 ppm

Thiocyanate
(SCK)

Saliva
Serum
Urine

Autoanalyzer
(color
reaction)

f5 @mot/L

100 RmoUL

Nitrogen oxides
(NOA

Nitrosoproline

Urine

GC/l-EA

Ethylene
(CHz=CHz

Globin-adduct

Blood

Gc

4-Aminobiphenyl

Globin-adduct

Blood

CC

~70 pg/gHb

Tobacco-specific
nitrosamines

Globin-adduct

Blood

GC

Not
established

Cotinine

Carbon monoxide
(CO)

Hydrogen
WW

aCtitical

cyanide

)

values,

values measured

SOURCE: International

Agency

2.0 53 s
kg/24 hours
tipmol/gHb

58 f2.5
pmoUgHb

in nonsmokers.
for Research

on Cancer

(1987).
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only taken up by inhalation but also is absorbed through the mucous membranes in the
oral cavity. Therefore, it is possible to determine user uptake of hydrophilic agents
from chewing tobacco and snuff by means of nicotine-cotinine measurements. The
analytical assessment of nicotine and cotinine in physiological fluids is done primarily
by gas chromatography and radioimmunoassay (IARC 1986). Both methods are highly sensitive (between 0.2 and 5 ng/mL). and there is little or no interference by other
smoke components. After environmental exposure, the average nicotine and cotinine
levels in saliva, plasma, and urine of nonsmokers vary from 0.5 to 4.0 pg/mL, whereas
the average amount of nicotine in the serum of cigarette smokers ranges from I5 to 40
ug/mL and lies between 500 and 2,000 pg/mL in saliva and urine. Cotinine concentration varies from 1.50to 350 ug/mL in plasma, from 150 to 400 pg/mL in saliva, and
can go up to 2.000 ug/mL in urine (Jarvis et al. 1984: US DHHS 1988). In snuff dippers and tobacco chewers, plasma nicotine levels were found between 3 to 22 pg/mL
and plasma cotinine was 200 to 400 l,tg/mL (US DHHS 1986).
One of the oldest methods for estimating the inhalation of tobacco smoke is the determination of COHb in blood. Since some CO is endogenously formed, the background
values for COHb in the blood of nonsmokers without occupational exposure to CO
range from 0.5 to 1.5 percent (National Research Council 1977). Smoking only a few
cigarettes per day elevates COHb levels to 2.0 percent. In a study of men aged 34 to
64 years. cigarette smokers had average COHb concentrations of 4.7 percent; cigar
smokers, 2.9 percent; and pipe smokers, 2.2 percent (Wald et al. 198 I: Wald and Ritchie
1984). The COHb values of nonsmokers after ETS exposure do not markedly exceed
1.5 percent: thus. COHb cannot serve as an indicator of exposure to ETS (NRC 1986).
Since CO is only slowly released from the blood in the process of exhaling, the smoking intensity of a cigarette smoker can also be assessedby the analysis of CO in the exhaled breath. The critical value for CO, the value above that of a nonsmoker, is 5.6f2.7
ppm in exhaled breath; again this method is not applicable to the dosimetry of nonsmoker ETS exposures.
HCN. a major tobacco smoke constituent (>I00 pg/cigarette), is absorbed upon inhalation and is detoxified in the liver, yielding SCN-. Since SCN- can also originate
from dietary intake, only values above 100 umol of SCN- per L of serum as measured
for cigarette smokers are meaningful for dosimetry of uptake. In general, the average
cigarette smoker has SCN- levels between 100 and 250 lrrnol/L of serum (US DHHS
1987).
A number of studies have clearly demonstrated that the mutagenic activity of the
urine of cigarette smokers is higher than that of nonsmokers (IARC 1986). The most
wsidely applied method for determining mutagenic activity of urine samples was
developed by Yamasaki and Ames (1977). using a resin to concentrate the body fluid
and, upon metabolic activation, measuring the mutagenic activity on bacterial tester
strains TA98 and TA 1538. In general, the urine of cigarette smokers exhibits at least
twice the mutagenic activity of that measured in nonsmokers’ urine.
In summary, there are several biochemical indicators t-hat enable investigators to
assay the uptake of tobacco smoke by individuals or by groups of individuals. Whereas
analyses of exhaled CO, of COHb, and oSSCN- and nicotine-cotinine in saliva, serum,
and urine are well suited for determining the smoking intensity of an active smoker,
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only nicotine andcotinine determinations in serum and urine can also serve as indicators
for the exposure of nonsmokers to ETS.
Summary
The 1964 Surgeon General‘\ Report was a landmurh study that reviewed and arsesaed
the available epidemiologic. clinical. pathological, and experimental literature for
evidence linking cigarette smoking to disease. The principal findings of that Report
are summarized in Table 13. In men. cigarette making was found to increase overall
mortality and tocause lung and laryngeal cancer. Several other important conclusions
were also drawn (Table 13).
Since 1964. 20 reports of the Surgeon General (includtng this Report) have been
released on tobacco and health that substantiate and strengthen the original conclusions
of the 1964 Report. These reports hav!ealso established associations hetueen smoking
:md disease in areas for vvhich data did not exist. shed light on pathogenetic mechanisms
of tobacco-related disease. and added scientific depth to areas mentioned only briefly
in the 1964 Report.
A review of Table I3 allows the reader to sureey quickly the state of hnow ledge on
Ligarette smoking and health in I989 and to compare it with what was known in 1964.
Of the 27 principal effects presented in Table 13. Ii were first noted in 1964; among
those I3 effects. many have been strengthened since 1964. Recent reports of the Surgeon General have also covered important topics not even mentioned in the 1964
Report. For example. these reports have concluded that involuntary smoking can cause
disease, including lung cancer. in healthy nonsmohers and that smokeles\ tobacco can
cause oral cancer. The most recent Surgeon General’s Report also concluded that the
use of cigarettes and other forms of tobacco is addicting (US DHHS 1988).
Much progress has been made in understanding the physicochemical nature of tobacco smoke. Today. the estimated number of compounds in tobacco smoke exceeds
4.000. including some that are pharmacologically active, toxic. mutagenic, or carcinogenic. The diverse biological effects of tobacco smoke constituents provide a
framework for understanding the multiple adverse consequences of smoking. For example, the identification of43 different carcinogenic substances in tobacco smoke helps
explain why cigarette smoking can cause cancer at different sites including the lung,
larynx, oral cavity. and esophagus: why cigarette smoking is a contributory factor for
the development of cancer at different sites including the bladder, kidney. and pancreas;
and why cigarette smoking is associated with cancer of the stomach and uterine cervix.
The central role of cigarette smoking as a massive. preventable personal and public
health problem can now be better appreciated. In the United States, it is a major cause
of CHD. this country’s most common cause of death; cigarette smoking is estimated to
account for 2 I percent of all CHD deaths. Cigarette smoking is the major cause of lung
cancer, the most common cause of cancer death in the United States: smoking is estimated to account for 87 percent of lung cancer deaths and 30 percent of all cancer
deaths. While lung cancer death rates for women who are nonsmokers have not increased since the early 1960s comparable death rates for women who smoke cigarettes
have increased more than fourfold. In 1986. lung cancer and breast cancer were the
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TABLE

13.4ummary

of the principal effects of cigarette smoking
Year first discussed

Effect first discussed in
Surgeon General’s Reports

Mortality

in a Surgeon
General’s Report

Current knowledge

in 1989

and morbidity

Overall mortality,

increased in men

1964

Overall

mortality

Overall morbidity,

increased

1967

Overall

morbidity

increased in men and women
increased

Cardiovascular
CHD, mortality

increased in men

1964

A major cause of coronary

heart disease in men and women

Cerebrovascular

disease (stroke),

mortality

increased

1964

A cause of cerebrovascular

disease (stroke)

Atherosclerotic

aortic aneurysm,

mortality

increased

1967

Increased mortality

Atherosclerotic

peripheral

1971

A cause and most important

Lung cancer, the major cause in men

1964

The major cause of lung cancer in men and women

Laryngeal cancer, a cause in men

1964

The major cause of laryngeal cancer in men and women

Oral cancer (lip), a cause (pipe smoking)

1964

A major cause of cancer of the oral cavity (lip, tongue, mouth, pharynx)

Esophageal cancer, associated with

1964

A major cause of esophageal cancer

Bladder cancer, associated with

1964

A contributory

factor for bladder cancer

Pancreatic cancer, increased mortality

1967

A contributory

factor for pancreatic

Renal cancer, increased mortality

1968

A contributory

factor for renal cancer

1982

An association

with gastric cancer

1982

An association

with cervical cancer

vascular disease, risk factor

from atherosclerotic

aortic aneurysm

risk factor for atherosclerotic

peripheral

vascular disease

Cancer

Gastric cancer, associated with
Cervical cancer, possible association

with

cancer

TABLE 13.-Continued
Year first discussed
in a Surgeon
General’s Report

Effect first discussed in
Surgeon General’s Reports

Current knowledge

in I989

Pulmonary
Chronic

bronchitis,

Emphysema,

the major cause

increased mortality

1964

The major cause of chronic bronchitis

1964

The major cause of emphysema

Women
Low-birthyeight
Unsuccessful

babies, associated with
pregnancy,

associated with

1964

A cause of intrauterine

1980

A probable cause of unsuccessful

growth retardation
pregnancies

Other effects
Tobacco habit, related to psychological
Involuntary

smoking,

Peptic ulcer disease, associated
Occupational
Alcohol

interactions,

interactions,

Drug interactions,
Nonmalignant

and social drives

irritant effect
with

adverse

adverse

adverse

oral disease, associated with

Smokeless tobacco. associated

with oral cancer

1964

Cigarette

1972

A cause of disease, including

smoking

and other forms of tobacco use are addicting

1964

A probable cause of peptic ulcer disease

lung cancer, in healthy nonsmokers

1971

Adverse occupational

1971

Adverse interactions

interactions

that increase the risk of cancer

1979

Adverse drug interactions

1969

An association

1979

Smokeless tobacco is a cause of oral cancer

with alcohol that increase the risk of cancer

with nonmalignant

oral disease

leading causes of cancer death in U.S. women, accounting for approximately equal
numbers of cancer deaths. Cigarette smoking is the major cause of COPD, an effect
that far outweighs all other factors: smoking is estimated to account for X2 percent of
COPD deaths. (See Chapter 3.)
The 1964 Report of the Surgeon General stated that death rates from cerebrovascular
disease (stroke) were increased in cigarette smokers compared with nonsmokers, but it
drew no conclusions concerning causality. In the current 19X9 Report. for the first time,
cigarette smoking is cited as a cause of stroke. the third most common cause of death
in the United States. Stopping smoking reduces the risk of stroke.
The effect of smoking on pregnancy uas briefly mentioned in the I964 Report. Many
studies have subsequently shown that cigarette smoking causes fetal growth retardation and is a probable cause of unsuccessful pregnancies.
Table 13 summarizes other important smoking associations with several diseases, including atherosclerotic aortic aneurysm, atherosclerotic peripheral vascular disease,
and peptic ulcer disease: it also includes occupational and alcohol-related interactions
with smoking that increase the risk of cancer.
Finally, the reports of the Surgeon General have emphasized the benefits of quitting
for smokers of all ages.

Part 1. Health Consequences
I. The I964 Surgeon General’s Report concluded that cigarette smoking increases
overall mortality in men, causes lung and laryngeal cancer in men. and causes
chronic bronchitis. The Report also found significant associations between smoking and numerous other diseases.
2. Reportsofthe Surgeon General since 1963 have concluded that smoking increases
mortality and morbidity in both men and women. Disease associations identified
as causal since I963 include coronary heart disease. atherosclerotic peripheral
vascular disease, lung and laryngeal cancer in women, oral cancer, esophageal
cancer, chronic obstructiv/e pulmonary disease. intrauterine growth retardation,
and low-birthweight babies.
3. Cigarette smoking is now considered to be a probable cause of unsuccessful pregnancies, increased infant mortality, and peptic ulcer disease: to be a contributing
factor for cancer of the bladder. pancreas. and kidney: and to be associated with
cancer of the stomach.
4. Accumulating research has elucidated the interaction effects of cigarette smoking
with certain occupational exposures to increase the risk of cancer, with alcohol
ingestion to increase the risk of cancer, and with selected medications to produce
adverse effects.
5. A decade ago, the I979 Report of the Surgeon General found smokeless tobacco
to be associated with oral cancer. In 1986. the Surgeon General concluded that
smokeless tobacco was a cause of this disease.

6. Research in the present decade has established that involuntary smoking is a cause
of disease, including lung cancer, in healthy nonsmokers, and that the children of
parents who smoke have an increased frequency of respiratory infections and
symptoms.
7. In 1964. tobacco use was considered habituating. A substantial body of evidence
accumulated since then. and summarized in the 1988 Surgeon General’s Report,
has established that cigarettes and other forms of tobacco are addicting. Given
the prevalence of smoking, tobacco use is the Nation’s most widespread form of
drug dependency.
8. Studies dating from the 1950s have consistently documented the benefits of smoking cessation for smokers in all age groups.
9. Recent evidence, including that presented in this 1989 Report of the Surgeon
General. documents that cigarette smoking is a cause of cerebrovascular disease
(stroke) and is associated with cancer of the uterine cervix.
Part II. The Physicochemical Nature of Tobacco
1. The estimated number of compounds in tobacco smoke exceeds 4,000, including
many that are pharmacologically active, toxic, mutagenic. and carcinogenic.
2. Forty-three carcinogens have been identified in tobacco smoke.
3. Carcinogenic tobacco-specific nitrosamines are found in high concentrations in
smokeless tobacco.
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Introduction
In 1938, Raymond Pearl reported elevated death rates among white males who
smoked tobacco, especially those aged 30 to 60 years (Pearl 1938). Pearl’s study of
6,800 subjects revealed the increase in mortality risk to be highest among heavy
smokers. In 1954, Hammond and Horn reported on the 20-month followup of their
prospective study of 188,000 white men, aged 50 to 69 years (Hammond and Horn
1954). Death rates were highest among men who smoked cigarettes but not other tobacco products, and increased with the amount of cigarette use. Overall, the number of
deaths among cigarette smokers was 52 percent greater than would be expected from
nonsmokers’ mortality rates. Most of the increased mortality could be attributed to
deaths from cancer and especially from coronary heart disease (CHD).
In 1964, the Advisory Committee to the Surgeon General reviewed seven prospective studies of smoking and mortality, encompassing over 1.7 million entrants. For the
1.1 million male enrollees, the overall mortality ratio, defined as the observed number
of deaths in current cigarette smokers divided by the number expected from
nonsmokers’ rates, was 1.68. “For all seven studies,” the Committee stated, “coronary
artery disease is the chief contributor to the excess number of deaths of cigarette
smokers over nonsmokers, with lung cancer uniformly in second place. For all seven
studies combined, coronary artery disease (with a mortality ratio of 1.7) accounts for
45 percent of the excess deaths among cigarette smokers, whereas lung cancer (with a
ratio of 10.8) accounts for 16 percent” (US PHS 1964, p. 30).
In 1979, the Surgeon General described cigarette smoking as “the single most important preventable environmental factor contributing to illness, disability and death in the
United States” (US DHEW 1979, p. vii). The 1982 Surgeon General’s Report, citing
an analysis by Doll and Peto (198 l), estimated that for the year 1978, tobacco use caused
122,000 cancer deaths in men and women (US DHHS 1982). For 1982, the estimate
for smoking-caused cancers was 129,000 (US DHHS 1982). The 1983 Surgeon
General’s Report estimated that 170,000 Americans died annually from CHD caused
by cigarette smoking (US DHHS 1983). “During 1965-1977,” the Report noted, “there
were an estimated 2.8 million premature deaths from heart disease, primarily CHD, in
American men and women attributable to the use of tobacco” (US DHHS 1983, p. 66).
The 1984 Report estimated that 80 to 90 percent of the 62,000 deaths from chronic
obstructive lung disease (COLD), referred to later in this discussion as chronic obstructive pulmonary disease (COPD), in the United States in 1983 were attributable to
cigarette smoking (US DHHS 1984). “Over 50,000 of the COLD deaths can therefore
be considered preventable and premature since these individuals would not have died
of COLD if they had not smoked” (US DHHS 1984, p. ii). In 1987, the Economic
Report of the President stated, “Smoking presents the largest single source of health
risk in America” (U.S. President 1987, p. 184).
This Chapter further delineates the mortality consequences of cigarette smoking in
the United States. Deaths attributable to cigarette smoking are reported for two
benchmark years-1965 and 1985. The Chapter focuses on the health consequences
of smoking for current and former cigarette smokers. Deaths of nonsmokers caused by
environmental tobacco smoke (National Research Council 1986;US DHHS1988a) and
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deaths from cigarette-related fires (Consumer Product Safety Commission 1987; Botkin 1988) are not discussed, nor are the morbidity consequences of cigarette smoking
(US DHEW 1979; Rice et al. 1986).
A Twenty-Year

Perspective: 1965-85

The two-decade interval, 1965-1985, was selected primarily for reasons of data
availability. The year 1985 was the most recent one for which complete, nationwide,
cause-specific mortality statistics were available from the National Center for Health
Statistics (NCHS). Moreover, in both 1965 and 1985, questions on cigarette use were
appended to the National Health Interview Survey (NHIS), a nationally representative,
face-to-face interview survey that has been conducted annually by NCHS (Massey et
al., 1987; NCHS 1986). In particular, 1985 was the most recent full year for which
complete population-weighted data from the NHIS were available (see Chapter 5).
In addition, the years 1965 and 1985 represented the approximate midpoints of two
large-scale prospective surveys of smoking and mortality among men and women in
the United States, both sponsored by the American Cancer Society. In the first of these
two prospective studies (Garfinkel 198Oa,b, 1981; Hammond 1961, 1964a,b, 1966,
1968,1969,1972; HammondandGarfinkel1961,1964,1966,1968,1969,1975;Hammond et al. 1976; Hammond and Seidman 1980; Lew and Garfinkell984,1988), about
1 million persons were followed from 1959 through 1972. In the second study (Garfinkel 1985; Stellman and Garfinkel 1986; Stellman, Boffetta, Garfinkel 19X8), about
1.2 million participants were followed from 1982 through 1988. The two studies will
be referred to, respectively, as “Cancer Prevention Study I (CPS-I)” and “Cancer
Prevention Study II (CPS-II).” In particular, this Chapter will present unpublished,
preliminary results from the 4-year followup (1982-86) of CPS-II.
The theory, mathematics, limitations, and other methodological issues concerning
the calculations of smoking-attributable mortality are described in the next section, The
results of the analysis follow thereafter. Readers interested primarily in those results
may proceed directly to the Section entitled “Populations at Risk: 1965 and 1985.”
The Concept of Attributable

Risk

In 1953, Levin estimated that 62 to 92 percent of all male lung cancers were “attributable to cigarette smoking” (Levin 1953). Levitt’s computations addressed the
general problem: How many cases of a disease in a given population can be explained
by the presence of a particular hazardous agent or a particular personal trait? Put differently, how many cases would have been avoided but for the presence of the agent or
the trait (Doll and Peto 198 I )?
In principle, the answer requires an experiment whereby disease rates are measured
before and after the complete elimination of the hazardous agent or particular trait from
the population of interest. Since this type of experiment is usually impractical, the most
widely used approach is to estimate disease rates in representative sample populations
of exposed and unexposed persons. The results are then extrapolated to the population
of interest.
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The phrase “cases attributable to agent A” is often used interchangeably with “cases
by agent A.” The latter term is meaningful so long as it is recognized that
“caused” refers to an entire population rather than to any single, predetermined member of the population. Thus, the scientific validity of an estimate that 1,000 lives would
be saved by the removal of some hazardous agent does not hinge upon naming the
names of the people to be saved.
The population-based notion of causation is especially important for chronic diseases
with multiple causes. Agent A, for example, may promote or enhance the disease-causing effect of agent B. A case-by-case analysis of afflicted individuals may never identify agent A as the primary cause in a single instance. Yet its elimination might substantially reduce disease incidence in the population under study.
Moreover, the concept of attributable risk generally requires a timeframe. In an assessment of the effects of removing a hazardous agent, a researcher could ask how many
cases of a specific disease could be avoided in a specified time period, such as 1 year.
When the disease has multiple causes, this quantity may differ from the number of cases
of the disease that may eventually be avoided. By specifying a timeframe, the researcher inquires not whether such cases could be completely prevented, but whether
their premature occurrence could be avoided.
For many diseases, death rates are more accessible and reliable than disease rates.
Accordingly, computations of “attributable deaths” from a disease have been used in
place of “attributable cases” of the disease. Because death from one cause or another
is inevitable, such computations necessarily refer to a specific time period during which
premature mortality may have been prevented.
caused

Mathematics of Attributable

Risk

Let dl and do, respectively, denote the incidence rates (in terms of new cases per unit
time) of a particular disease among two sample cohorts-one exposed to a hazardous
agent, the other unexposed. The two samples are assumed not to differ materially in
any other respect, so that both would experience disease incidence do in the absence of
exposure. Accordingly, the difference dl-do measures the increase in disease incidence, or absolute risk, due to the agent. Moreover, the unitless ratio r = dl/do, termed
the relative risk, measures the degree to which the hazardous exposure multiplies the
baseline incidence rate. It is often employed as a measure of the epidemiologic and
biological significance of an observed association between an agent and a particular
disease (Lilienfeld and Lilienfeld 1980; US DHEW 1979).
In the exposed cohort, the proportion of disease cases attributable to the hazardous
agent is thus equal to s=(dl-do)dl
(which equals (r-1)/r). This quantity has been
variously termed the assigned share or probability of causation or attributable proportion of risk among the exposed (Bond 1981; Oftedal, Magnus, Hvinden 1968; Black
and Lilienfeld 1984; National Research Council 1984; Cox 1987).
For some hazardous agents, such as cigarette smoke, the disease incidence rates dl
and do and the relative risk r have been estimated directly from prospective longitudinal
studies of exposed and unexposed cohorts. Alternatively, retrospective case-control
studies do not provide estimates of dl and do but yield a close approximation to the rela123

tive risk I’when incidence of the disease is low (Cornfield 195 1). Both types of studies
provide estimates of the assigned share S.
The estimate of relative risk I’, derived from epidemiologic studies, is then applied to
the population of interest. Let p denote the proportion of exposed persons in the subject population, estimated independently from survey data. Then the quantity f =
pr/fp(r-I
)+I] is the fraction of all cases of the disease (in a given time interval) that
occurs among exposed persons in the subject population. This is sometimes called the
“case fraction” (Miettinen 1974). Moreover, if fractionfof all cases occurs among exposed persons. and if fraction s of such exposed cases is attributable to the hazardous
agent, then the fraction of all cases attributable to the agent is a =fs. From the definitions off’and s, the quantity a can be expressed as
p (r-1)
a=
(1)
p (r-l) + 1
This is Levin’s measure of attributable risk, also termed etiologic fraction (Miettinen
1974), attributable fraction (CDC 1987b), and population-attributable risk (MacMahon
and Pugh 1970). When a is expressed in percentage terms, it is often termed percent
attributable risk or population-attributable risk percentage.
Equation (1) shows how the attributable risk a depends upon both the relative risk r
and the proportion exposed p. Thus, an agent may be significant in the causation of
disease among exposed persons so that its relative risk Y greatly exceeds I. Yet that
agent may cause a small proportion of all cases of the disease because exposure rates
p are low. Conversely, an agent that is widely prevalent (with large p) may contribute
substantially to the total number of cases, even when its relative risk r is close to unity.
As a consequence of equation ( !). the logistic transformation of a is

log2(l-cr)

=

log p + log (r-l)

where log denotes the natural logarithm. Equation (2) provides a convenient method
of decomposing the uncertainty in the attributable risk a into two components-uncertainty in the proportion exposed p and uncertainty in the relative risk r.
Levin’s measure of attributable risk can be generalized to cases where there are multiple levels of exposure, multiple causative agents, or confounding or stratifying variables, or when an agent can prevent a disease (Walter 1976; Miettinen 1974). In the
case of multiple levels of exposure. it is convenient to let dk denote the incidence rate
and rk = dkldo denote the relative risk for the k-th exposure level. Similarly, let pk
denote the proportion of the subject population exposed at the k-th level. Then Sk =
(a--l)/rk is the assigned share among cases exposed at the k-th level. Likewise, the
quantity b==pkrk/lXwk (11-l ) + 1 ],where xk denotes summation over exposure levels,
is the fraction of all cases occurring among persons exposed at the k-th level. The
generalized formula for attributable risk becomes xkfk sk, which can be expressed as
a=

LWk

(h-l)

&$k(rk--J)+l

(3)

Let D denote the total number of cases of disease in the population of interest in a
given time interval. Then A = aD is the estimated number of cases in the interval that
124

are attributable to the agent. The quantity A is sometimes called “attributable cases.”
When relative risks or exposure rates vary by age, sex, or other stratifying variables.
then separate estimates of A can be made for each combination of variables.
When there are multiple causative agents, attributable risks can be computed for each
agent separately and for combined exposures. Thus, if agents X and Y both have a
causal role in the development of a particular disease, then the relative risk for agent X
may depend upon the presence or absence of exposure to agent Y. When X and Y act
synergistically, some portion of the total risk attributable to X will reflect the combined
contribution of X and Y. For example, indoor exposure to radon has recently been estimated to account for about 13.300 lung cancer deaths annually in the United States
(Lubin and Boice 1988). Radon exposure and cigarette smoking interact synergistically in causing lung cancer (National Research Council 1988). Of the estimated 13,000
deaths attributable to radon exposure, about I I ,fKKl would be due to the combined effect of smoking and radon, while about 2,000 would reflect radon exposure in nonsmokers (Lubin and Boice 1988).
Illustrative

Calculation:

Smoking and Lung Cancer in Women

Table 1 provides a detailed illustrative application of Levin’s method to female deaths
from lung cancer in the United States during 1985. The population of female smokers
has been divided into ten exposure levels: five categories of current cigarette smokers
based on the number consumed per day; and five categories of former cigarette smokers
based on the length of time since quitting. For each exposure category, the upper panel
shows the estimated prevalence pk, derived from the 1985 NHIS. Also given are estimates of relative risk rk derived from the 4-year followup (1982-86) of the second
American Cancer Society prospective study (Garfinkel and Stellman 1988). At each
exposure level, the upper panel also shows the assigned share sk and the case fraction
fk.
The computations are summarized in the lower panel of Table 1. For both current
and former smokers, as well as for all females at risk, the estimated prevalences p represent the corresponding sums I& pk over the prevalence rates Pk in the individual subcategories. The case fractionsf likewise represent sums of individual fractionsfk, while
the attributable risks a are derived from the corresponding sums & st&. Attributable
deaths A are derived from the products aD, where D = 38,687 lung cancer deaths among
adult females in 1985.
Table I shows that almost two-thirds of all female lung cancer deaths occurred among
women who currently smoke one pack or more daily or who have quit smoking within
the last 5 years. Nine out of ten lung cancer deaths occurred in women with any history of regular cigarette use. Cigarette smoking accounted for an estimated 82 percent
of lung cancer deaths in women, or 3 1,600 deaths in 1985. About 9,300 (or 29 percent)
of the 3 I ,600 female lung cancer deaths that were caused by smoking occurred among
former smokers.
Both the prevalence rates and the relative risks in Table 1 are subject to sampling
variability. By a formula analogous to equation (2), a standard error for the logistic
transformation of a can be derived. Under the assumption that D has no sampling
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variability, statistical confidence bounds for A can also be calculated. For the calculation shown in Table 1, the estimated 95,.percent confidence interval on a for all smokers
was 72.1 to 88.6 percent. The corresponding confidence interval for D was 27.900 to
34,300 deaths. Only 2.6 percent of the variance of the logistic transformation of a was
due to sampling variability of prevalence rates.
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Uncertainties in Attributable

Risk

Aggregation Bias Versus Statistical Precision
Sampling variation is not the sole source of uncertainty in estimates of attributable
risk. The computations of Table 1 entail the assumption that the relative risks rk depend
only upon the specified indices of current and former smoke exposure.
Thus, for former cigarette smokers in Table 1, the degree of risk after cessation of
smoking is shown as depending only upon the length of cessation. Yet the magnitude
of the residual risk also depends upon the extent of prior cigarette smoke exposure
(Hammond 1968; Lubin et al. 1984) and the reason for stopping (Kahn 1966). Also,
some persons may have quit smoking after lung cancer had been diagnosed. As Table
1 shows, women who had stopped smoking for 16 or more years at the time of enrollment into CPS-II had a subsequent 4-year relative risk of lung cancer equal to I .8.
Within this group of long-term quitters, however, those women who had previously
smoked 21 or more cigarettes daily had an estimated relative risk of 4.0 (Garfinkel and
Stellman 1988).
Likewise, for current smokers in Table 1, the degree of lung cancer risk is shown as
depending only upon the current number of cigarettes smoked per day. Yet the risk
depends critically upon the lifetime dosage of cigarette smoking, especially the duration of cigarette use and the age of initiation of regular smoking (Brown and Kessler
1988; Doll and Peto 1978, 1981; Peto 1986; US DHHS 1982). While the relative risk
r was 22.3 for all women currently smoking 31 or more cigarettes daily (Table l), it
was 18.9 for heavy smokers of 18 to 30 years’ duration and 38.8 for heavy smokers of
more than 40 years (Garfinkel and Stellman 1988).
A more detailed, multidimensional breakdown of exposure levels may minimize errors of classification, but such disaggregation also increases the sampling variability of
the estimates. Conversely, increased aggregation of exposure levels will reduce sampling variability. Thus, if relative risk were assumed to depend only upon present smoking status (current versus former), then the estimated attributable risk for female lung
cancer deaths in 1985 would be 80 percent, with a confidence range of 77 to 83 percent. The confidence range of attributable deaths A would be narrowed to 29,700 to
32,000.
Age-Standardization
The relative risks in Table 1 were estimated as a ratio of age-adjusted death rates,
where the age adjustment was performed by direct standardization to the age distribution of nonsmokers’ person-years at risk. In principle, if the relative risk is in fact age
independent, then the estimate of relative risk in large samples should not be very sensitive to the choice of the standard population (Anderson et al. 1980). In practice,
however, the estimates can depend strongly upon the standard population. For the illustrative calculation in Table 1, the use of the entire population of CPS-II woman-years
at risk (rather than nonsmokers only) resulted in an attributable risk for lung cancer of
79 percent, with a confidence range of 75 to 82 percent (see Table 11).
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Potential Biases in Applying the Results of Prospective Studies to the General
Population
Subjects enrolled in the CPS-II prospective study constituted over 1.5 percent of a11
American adults age 45 and over (Stellman, Boffetta, Garfinkel 1988). Still, they differed from the U.S. population in a number of ways (Garfinkel 198.5;Stellman and Garfinkel 1986). CPS-II entrants were more highly educated. The black and Hispanic
populations were underrepresented, though less so than in CPS-I (Garfinkel 1985). As
in CPS-I, institutionalized and seriously ill persons, as well as illiterate people who
could not complete a questionnaire, were excluded (Lew and Garfinkel 1984). In both
CPS-I and CPS-II, the overall mortality rates of the enrollees fell substantially below
those of the general US. population (Hammond 1969; Lew and Garfinkel 1988).
These considerations do not by themselves invalidate the use of CPS-II to estimate
smoking-attributable risks for the entire American population. The critical assumption
in Table 1 above is whether the estimated relative risks -not
the absolute death rates
&--are representative of the general population.
For CHD and for all-cause mortality, CPS-I subjects who were reportedly well at the
time of enrollment showed higher estimated relative risks of cigarette smoking than
those subjects who said they were sick or who gave a recent history of cancer, heart
disease, or stroke (Hammond and Garfinkel 1969; Lew and Garfinkel 1988). A similar
elevation of relative risk in well subjects has been found for lung cancer in CPS-II (Garfinkel and Stellman 1988). Since initially well persons had lower disease rates, the
proportional effect of cigarette smoking appeared to be larger. While CPS-I and CPSII excluded seriously ill and institutionalized persons, the magnitude of the resulting
bias is unclear. In the 1980 U.S. Census, about 1.5 percent of the U.S. adult population was institutionalized. Among persons aged 65 years and over, the proportion was
5.3 percent (U.S. Bureau of the Census 1986).
Cigarette smoking has been found to act synergistically with certain workplace exposures (such as asbestos and ionizing radiation) in the development of lung cancer (US
DHHS 1985; Saracci 1987; National Research Council 1988). Such interactions may
also be present in the etiology of nonneoplastic lung disease. Alcohol and tobacco
likewise interact synergistically in the etiology of oral and esophageal cancer (US
DHEW 1979). Moreover, cigarette smoking has been found to interact synergistically with elevated serum cholesterol and elevated blood pressure in enhancing the risk of
CHD (US DHHS 1983). Persons of lower socioeconomic status (SES) may be more
likely to receive such workplace exposures, to consume alcohol heavily, or to have unfavorable CHD risk factors. However, if the effects of cigarette smoking are multiplicative, then exclusion of such persons from CPS-I and CPS-II would not bias the estimated relative risks of disease due to cigarette smoking. Conversely, if the effects of
cigarette smoking are purely additive, rather than synergistic, then the exclusion of persons with elevated baseline disease rates would bias upward the estimated relative risks
of disease due to smoking.
The estimated relative risks in Table 1 are specific to women and have been standardized for age. Standardization for other stratifying or confounding variables was not
performed. In principle, failure to control for such variables could bias upward or
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downward the estimated relative risks due to cigarette use. As discussed in Chapter 2,
numerous attempts to control statistically for confounding and stratifying variables have
not materially altered the estimated relative risks for cigarette-related diseases.
In the illustrative computation of Table 1, no distinction among the races has been
drawn. For both sexes, the prevalence of current cigarette use is higher for blacks than
for whites. Conversely, smaller fractions of black men and women are former cigarette
smokers (US DHHS 1988b). Black persons were underrepresented in CPS-II, constituting only 4 percent of entrants (Stellman and Garfinkel 1986). Hence, the relative
risks reported in Table 1 may not be accurate for black women. Among the 38,687
adult female lung cancer deaths in 1985, a total of v92 (8.8 percent) occurred in black
women. Hypothetically, if the attributable risks a among black women had been only
half those of whites, then the smoking-attributable lung cancer deaths in Table 1 would
be reduced from 3 1,600 to 30,300.
In prospective cohort studies, mortality rates tend to be reduced in the initial year or.
two of followup. This phenomenon of lower initial mortality results from a tendency
to exclude persons who are sick at the outset of the study. In particular, the relative
risks in Table 1 were derived from the 4-year followup (1982-86) of CPS-II subjects.
Accordingly, it is possible that the planned 6-year followup of CPS-II (1982-88) will
reveal somewhat lower relative risks than those reported for the first 4 years.
Conversely, measurements of exposure and other personal characteristics, typically
obtained at the start of a prospective study, become less accurate as the duration of followup increases. The relative risks reported in Table 1, for example, have been classified according to the subjects’ cigarette smoking practices upon enrollment in 1982.
If many women who were current smokers in 1982 had in fact quit smoking by 1986,
then the reported relative risks for “current” smokers are actually those of a mixture of
current and former smokers.
In the analysis reported below, the 4-year followup of CPS-II is to be compared with
the 6-year followup of CPS-I. Such a comparison needs to be interpreted in light of
potential biases arising from short- and long-duration followup in prospective studies.
Uncertainties in Exposure
Potential errors in estimated exposure rates pk are a further source of uncertainty in
the computation of attributable risk a. In the illustrative calculation of Table 1, such
exposure rates were derived from the 1985 NHIS, a large-scale, stratified, face-to-face
household interview survey of the noninstitutionalized civilian population of the United
States. Among the possible errors in NHIS estimates are: underreporting or misreporting of current cigarette use; inaccurate recall of past cigarette smoking; nonresponse
biases due to exclusion of some persons not available for interview; and underrepresentation of certain population segments. These sources of uncertainty are discussed in
Chapter 5. On the whole, NHIS-derived estimates of population smoking rates have
been consistent with other face-to-face interview surveys(CDC 1987a).
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Errors in the Classification of Causes of Death
The estimation of attributable deaths A requires information on total deaths D. For
the computation in Table 1, the latter quantity was defined as deaths in 1985 whose underlying cause was primary lung cancer (International Classification of Diseases, Ninth
Revision [ICD-91, Code 162). Deaths from the larger class of Respiratory Cancers
(ICD-9 Codes 162-165) were not used because they include pleural mesotheliomas and
secondary lung cancers. Still, the use of ICD-9 Code 162 alone may not eliminate all
errors of death certification. In a review of over 1,300 thoracic cancer deaths in Minnesota between 1979 and 1981, Lilienfeld and Gunderson (1986) identified four cases
of pleural malignant mesothelioma that had been classified as Code 162.9. Moreover,
it is at least arguable that physicians in recent years have been reluctant to diagnose
primary lung cancer in the absence of a history of cigarette smoking (McFarlane et al.
1986).
While errors in disease classification and death certification of lung cancer in 1985
may be relatively minor, the same cannot be said with assurance about other diseases
caused by cigarette use. Thus, deaths certified as being caused by CHD (ICD-9 Codes
41w14) may not adequately reflect the lethal consequences of cigarette use on the
cardiovascular system. Many deaths from Hypertensive Diseases (Codes 401404, including Hypertensive Heart Disease, 402, and Hypertensive Disease, 404) may have
been aggravated by cigarette use. Similarly, deaths certified as being caused by COPD
(ICD-9 Codes 49w92 and 496) may incompletely reflect the numbers of deaths from
nonneoplastic respiratory disease due to smoking. Many cases of Influenza and
Pneumonia (ICD-9 Codes 480-487) may not have been lethal but for the coexistence
of cigarette-induced lung damage.
The major prospective studies of cigarette smoking and mortality that were initiated
in the 1950s relied upon the International Classification of Diseases, Seventh Revision
(ICD-7) (Hammond 1966; Dom 1959; Kahn 1966; Rogot 1974; Rogot and Murray
1980; Doll and Hill 1956, 1964, 1966; Doll et al. 1980; Doll and Peto 1976). Coding
conventions have changed considerably since ICD-7 was adopted in 1955 (Klebba
1975, 1982; Klebba and Scott 1980). While ICD-7 Code 162 was reserved for lung
cancer that was “specified as primary,” a separate code 163 was allocated to lung cancers “not specified as primary or secondary.” In practice, however, epidemiologists
and vital statisticians recognized that the great fraction of lung cancer deaths certified
under ICD-7 Code 163 were primary and that deaths certified under the two codes were
in fact indistinguishable. Accordingly, it was standard procedure to report combined
deaths for Codes 162 and 163-a practice adhered to in the analysis below. Still, the
use of the combined category 162-163 in ICD-7 may have introduced greater diagnostic uncertainty than the current use of Code 162 in ICD-9.
Previous Estimates of Attributable

Risk from Cigarette Smoking

Many authors have estimated the number or proportion of deaths attributable to
cigarette use, either from a single cause, a group of causes, or all causes (Ravenholt
1964, 1984; Rice et al. 1986; McIntosh 1984; Whyte 1976; Hammond and Seidman
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1980; Doll and Peto 1981; Gatfinkel 1980a; U.S. Office of Technology Assessment
(US OTA) 1985; Schultz 1986; Goldbaum et al. 1987; CDC 1987b). Doll and Peto
(1981) estimated 83,000 smoking-attributable deaths from lung cancer in 1978. Rice
and colleagues (1986, Table 5) estimated 270,000 smoking-attributable deaths among
U.S. adults in 1980. including 86,000 from CHD, 75.000 from lung cancer, and 14.000
from “emphysema, chronic bronchitis.” The Centers for Disease Control (1987b) estimated 3 15,000 smoking-attributable deaths for 1984, including 77,000 from CHD,
93,000 from lung cancer, and 5 1,000 from “chronic bronchitis, emphysema” combined
with “chronic airways obstruction.”
These studies differ with respect to specific causes of disease, the time period under
consideration, the populations at risk, the sources of epidemiologic data, and the specific
methodology for estimation of risk. Thus, some researchers have directly applied
Levin’s measure of attributable risk, as defined in equations (1) and (3) (Rice et al.
1986; McIntosh 1984; CDC 1987b; Goldbaum et al. 1987; Whyte 1976). In doing so,
they assumed that estimates of relative risk r, derived from particular epidemiologic
studies, could be extrapolated to the population under consideration. By contrast, Hammond and Seidman (1980) and Garfinkel(l980a) computed attributable risks directly
for the CPS-I study population.
In an analysis of avoidable deaths from cancer, Doll and Peto (198 1) employed a different model. Let N denote the size of the population at risk, while D denotes the total
number of deaths from a specific cause. If do denotes the cause-specific death rate
among unexposed persons, then D-&N is an estimate of the number of deaths attributable to the exposure. To estimate attributable cancer risks for the United States
in 1978, Doll and Peto ( 198 1) then assumed that the age- and sex-specific cancer mortality rates for nonsmokers do observed in CPS-I during 1959-72 could be applied to
nonsmokers in the general population in 1978. In support of such an assumption, they
note that for men, nonsmokers’ cancer rates in other prospective studies (Kahn 1966;
Doll and Peto 1976) closely matched those observed in CPS-I (Doll and Peto 1981).
Moreover, CPS-I lung cancer rates of nonsmoking women were similar to those of U.S.
women in 1950, before their lung cancer rates began to increase.
Doll and Peto’s method was employed by OTA (1985) to estimate attributable deaths
from CHD (US OTA 1985). For cancer, nonsmoker death rates in CPS-I may well approximate do for the U.S. population. But the same conclusion does not appear to be
warranted for CHD (Sterling and Weinkam 1987). In fact, the use of CPS-I nonsmoker
death rates yielded an estimate of 142,000 smoking-attributable deaths from CHD in
1982. By contrast, application of the Levin method gave an estimate of 9 1,000 deaths
(US OTA 1985).
Doll and Peto (198 1) rejected the application of relative risks derived from CPS-I to
the U.S. population in 1978. Their central concern was that such relative risks had increased in the two decades since the start of CPS-I in 1959. Among smokers aged 60
years or more in 1965, a much smaller fraction had smoked regularly during early life.
For older women smokers, in particular, only one in eight had begun to smoke regularly as a teenager. This proportion increased markedly in subsequent decades (Chapter
5). In view of the importance of quantity and duration of smoking in determining lung
cancer risk-and especially in view of the critical role of early-life smoking in the etiol131

ogy of smoking-inducedcancers (Peto 1986)-it was highly likely that the relative risks
for smoking-induced cancers would have increased since the early 1960s. (See also
Doll et al. 1980.)
Accordingly, there may be serious biases in the application of relative risks from
1960s prospective epidemiologic studies to 1980s populations. Such potential biases
constitute the most serious criticism of prior studies of smoking-attributable deaths.
Updated epidemiologic evidence for the 1980s is needed to address this criticism.
Populations At Risk: 1965 and 1985
Table 2 and Figures 1 through 5 describe the populations at risk in 1965 and 1985.
While Table 2 reports the percentages of smokers, the figures show the absolute numbers of U.S. resident adults in each smoking category for each year. Children and young
adults under age 18, who may also suffer adverse effects from cigarette use, are excluded from Table 2 and the figures.
In both 1965 and 1985, respondents LOthe NHIS were asked, “Have you smoked at
least 100 cigarettes in your entire life.3” Those who answered affirmatively were then
asked how much they smoked currently or, if they were not current smokers, when they
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last smoked regularly. While the NHIS for 1965 permitted proxy respondents, the estimates in both years have been derived from self-respondents only (see Note b ofTable
2).
Table 2 shows the percentage distribution among adult men and women in three
categories: current smokers. former smokers, and those who never smoked regularly.
Between 1965 and 1985. the proportions of current smokers declined and the proportions of former smokers increased. The most marked change was the decline in the
prevalence of current cigarette use among adult men.
In Figure I, the responses have been further divided into four categories: current
smokers of fewer than 25 cigarettes daily: current smokers of 25 or more cigarettes
daily: former smokers who quit within the last 5 years: and former smokers who stopped
for more than 5 years. The weighted proportions in each category, tabulated by age
and sex. were then multiplied by the corresponding estimates of the U.S. resident
population (U.S. Bureau of the Census 1974. 1986).
In 1965. there were an estimated 53.7 million adult current cigarette smokers (standard error, 0.2 million), which represented about 43 percent of all U.S. residents aged
I8 years or more. By 1985, there were an estimated 53.5 million adult current smokers,
composing 30percent of U.S. adults. While the total numberofcurrent smokers stayed
about the same. there was a shift in their distribution by sex. The number of adult male
current smokers declined from 3 1.7 million (53.4 percent) in 1965 to 28.2 million (32.7
percent) in 1985, while adult female smokers increased from 22.0 million (34.1 percent) to 25.3 million (27.5 percent) (Figure I ).
In 1965. about 28 percent of adult male smokers who were nonproxy respondents to
the NHIS consumed 25 or more cigarettes per day (Figure I ). By 1985, this proportion
had risen to 32 percent. For women, the proportions of heavier current smokers rose
from 14 percent of nonproxy respondents in 1965 to 21 percent of smokers in 1985.
The true population prevalence of smoking 25 or more cigarettes per day in 1965 is
somewhat uncertain because the elimination of proxy respondents may make the sample
nonrepresentative. As shown in Chapter 5. however. there was no significant change
in the proportion of heavy smokers between 1974 and 1985.
By contrast, the numbers of former smokers increased substantially between 1965
and 198.5. Thus, in 1965. there were about 17.6 million adult former smokers (12.4
million men and 5.2 million women). By 1985, this number had risen to 40.9 million

(25.2 million men and 15.7million women). There was an increasein the proportion
of former smokers who had stopped for more than 5 years (from 49 to 63 percent of
male former smokers, and from 4 1 to 57 percent of female former smokers) (Figure 1).
Cigarette Smoking and Other Forms of Tobacco Use
Figure 2 shows the 1965 and 1985 adult populations broken down according to the
type of tobacco used. In 1965, the NHIS included questions on cigar and pipe smoking as well as cigarette use. The 1985 questionnaire inquired only about cigarette smoking. However, questions about all forms of tobacco use, including smokeless tobacco,
were included on a supplement to the 1985 Current Population Survey, performed by
the U.S. Bureau of the Census (see Chapter 5).
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Figure 2 shows a marked change over two decades in the forms of tobacco used by
men. In 1965,5.2 million men (9 percent) had a history ofever smoking pipes or cigars,
but not cigarettes. In 1985, the number using noncigarette tobacco dropped to 2.7 million or 3 percent of the men. In 1965, 29 million men had a history of ever smoking
cigarettes and other forms of tobacco, about two-thirds of all cigarette smokers. By
1985, the number had dropped to 5.6 million, only 1 in 10 of all cigarette smokers.
Older Cohorts of Cigarette Smokers
Figures 3 and 4 focus on persons aged 60 years and over, who suffer the highest incidence rates of smoking-related diseases. For 1965 and 1985, respectively, these
groups of older persons were born before 1906 and before 1926. Among older men, as
shown in Figure 3, the two-decade interval witnessed a 136~percentincrease in the number of former cigarette smokers. Among, older women, the number of current smokers
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doubled, while the number of former smokers increased sixfold. Between 1965 and
1985, the population of older women with a history of regular cigarette use, past or
present, increased over threefold.
The NHISs for 1965 and 1985 did not ask about the age of initiation of cigarette use.
However, this information is available from other sources. For 1985, tabulations of the
age of onset of regular cigarette use were made from the Current Population Survey.
About 69 percent of older men with a history of cigarette use, past or present, began to
smoke before age 20 (Figure 4). Among older women, the proportion was 39 percent.
For 1965, three sources of information provide the age of smoking initiation among
cohorts born before 1906: the NHISs of 1978-80 (Harris 1983), the Current Population Survey of 1955 (Haenszel et al. 1956). and the initial 1959 questionnaire to CPSI (Hammond 1966, Appendix tables). For older men with a history of cigarette use,
about 60 percent started smoking before age 20 (range, 56 to 62 percent). For older
women smokers, about 12 percent started in their teenage years (range, 9 to 15 percent).
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Accordingly, the period between 1965 and 1985 saw a marked increase in the number of women smokers who reached the age of 60 years (Figures 3 and 4). Moreover,
the number of such women who started smoking in their teens increased by about tenfold (Figure 4). Additional data on age of initiation are presented in Chapter 5.
Overlapping Populations at Risk
In 1965, a total of 7 1.3 million adults had a history of regular cigarette smoking, past
or present. By 1985. this count had increased to 94.4 million. These two populations
overlapped. Among the adult population at risk in 1985, about 54.8 million were born
before 1948, and therefore they were also aged 18 years or more in 1965. About 95
percent of the latter group began to smoke during 1965 or earlier (Harris 1983; unpublished tabulations from the Current Population Survey 1985). This means that about
5 1.8 million adults, who had ever smoked in 1985, had also been at risk in 1965.
The overlap is depicted graphically in Figure 5, where the diagonal lines show the
populations common to both years. Among 44.1 million adult men with a history of
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cigarette smoking in 1965, about 30.8 million survived to 1985. The vertical lines show
the remaining 13.3 million men who died before 1985 (standard error, 0.4 million).
Likewise, among 27.2 million adult women with a smoking history in 1965 (diagonal
lines and vertical lines combined), about 6.2 million died before 1985 (vertical lines).

Not all of the decedents,however,died as a consequenceof their cigaretteuse.
The horizontal lines in Figure 5 show the populations of adults at risk in 1985 who
were not also at risk in 1965. The estimates are 22.6 million men and 20.0 million
women. These counts do not include persons who may have taken up smoking after
1965 but died before 1985. Nor do they include smokers under age 18 in 1965 and
1985. Still, it appears that in the two-decade period following the 1964 Surgeon
General’s Report and the 1965 Federal Cigarette Labeling and Advertising Act, some
43 million Americans took up regular cigarette smoking, either temporarily or permanently. About two-thirds of them began to smoke by age 18.
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Changes in the Cigarette Product
The 1965 and 1985 population surveys did not elicit information on the type of
cigarette smoked. However, there was a decline in the average tar and nicotine yield
of cigarettes, at least as measured by the U.S. Federal Trade Commission (FTC) using
smoking machines under standardized conditions (Chapters 2 and 5). Data on aggregate cigarette sales and other population surveys (US DHEW 1979; US DHHS 1980,
1981; Chapter 5) also show that the proportion of persons smoking filter-tipped cigarettes increased substantially. Among entrants into CPS-II in 1982, more than 90 percent were filter-tipped-cigarette smokers. In this group, there was an average of 18
years of filter-tipped-cigarette smoking prior to enrollment (Stellman and Garfinkel
1986). The majority of these persons had smoked nonfilter cigarettes earlier in life.
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It remains problematic whether such changes in cigarette manufacture and patterns
of cigarette smoking have substantially reduced risks to cigarette smokers. There is
considerable evidence that the actual reduction in the dangerous chemicals in cigarette
smoke is much smaller than implied by the FTC machine measurements (US DHHS
1988a). While there is evidence that the long-term use of filter cigarettes and low-tar
cigarettes may somewhat reduce the risk of lung cancers, there are considerably fewer
data on a protective effect for other smoking-induced diseases (Alderson et al. 1985;
Castelli et al. 1981; Hawthorne and Fry 1978: Kaufman et al. 1983; Lee and Garfinkel
198 1; Lubin et al. 1984; Hammond et al. 1976; Wynder and Stellman 1979; US DHHS
1981; Wilcox et al. 1988; Stellman 1986a.b).
During the 1965-85 period, numerous chemical treatments and additives have been
applied to cigarettes during tobacco curing and storage, sheet reconstitution, puffing,
casing, and cigarette assembly. The chemicals include humectants, pesticides, flavorings, plasticizers, ash adhesives, and other agents. Cigarette filters, plug wraps, and
tipping papers have evolved. The mix of domestic tobaccos has also changed, and
oriental varieties have been added increasingly to American cigarette blends. The
details of these pnlduct changes remain proprietary (US DHHS 198 1).
Other Changes in the Cigarette Smoking Population
The present comparison of populations at risk in 1965 and 1985 has been confined
to sex, age, and history of tobacco use. Still, there may have been other changes in the
characteristics of persons who smoke cigarettes.
Surveys such as the NHIS have consistently shown a socioeconomic gradient in current cigarette use, as measured by education, occupation, and other characteristics (US
DHEW 1979; US DHHS 1980; Novotny et al. 1988; US DHHS 1988a; Brackbill,
Frazier, Shilling 1988; Chapter 5). There is some evidence that socioeconomic differentials in smoking rates have widened. The proportionate decline in adult smoking
rates between 1965 and 1985 was highest for people who had graduated from college
and lowest for those who had not completed high school (Chapter 5). Between 1970
and 1980, white-collar men and women showed proportionately greater declines in
smoking rates than their blue-collar counterparts (US DHHS 1985).
Among the factors that may influence the risks of cigarette smoking are: the coexistence of untreated hypertension; elevated serum cholesterol: consumption of oral contraceptives; alcohol use; diabetes mellitus; and workplace exposure to other toxic and
carcinogenic agents such as asbestos and radon daughters. With respect to these factors, it needs to be determined whether the typical cigarette user of the 1980s differs

from his or her counterpartof the 1960s.
Cigarette smokers have higher rates of alcohol use, are more sedentary, and are less
likely to wear seat belts (Schoenbom and Benson 1988; Williamson et al. 1986). It is
unknown whether these relationships have strengthened or weakened over the years.
There is evidence in the American population of declines in dietary cholesterol, in
dietary saturated fat as a percentage of total calories, and in serum cholesterol levels
(Havlik and Feinbeib 1979). The prevalence of untreated and inadequately treated hypertension has also declined (Havlik and Feinleib 1979). However, detailed studies of
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the clustering of cigarette smoking with other risk factors for CHD are unavailable. It
remains unclear whether the observed long-term declines in hypercholesterolemia and
hypertension have been more or less pronounced in cigarette smokers than in nonsmokers. There is some evidence that cigarette smoking reduces therapeutic effectiveness of new pharmacologic and invasive treatments of CHD (Deanfield et al. 1984;
Galan et al. 1988). Finally, in 1965, oral contraceptives were just coming into
widespread use. By 1985, oral contraceptive use was prevalent among both smokers
and nonsmokers (Goldbaum et al. 1987).
Those Smokers Most at Risk in 1985 Were Also Smokers in 1965
In sum, between 1965 and 1985, there have been major changes in the populations
of smokers at risk for cigarette-related injury. In 1965, most men who smoked cigarettes had also used cigars and pipes. However, by 1985 the great majority smoked
cigarettes exclusively. In 1965, about 40 percent of current smokers were women. By
1985, women numbered almost half of current smokers.
Moreover, the numbers of former smokers increased substantially in both sexesespecially in men. In 1965, about one-quarter of all living men (self-respondents to
NHIS, age 18 or older) with a history of regular cigarette use were former smokers.
By 1985, former smokers made up almost half of all living men age I8 or older who
ever smoked. Finally, the two-decade interval witnessed a substantial increase in the
number of women smokers reaching the age of 66 years, with a tenfold rise in the
population of older women who had begun to smoke as teenagers.
These changes in the population at risk have also been observed in other, nonrandom
samples of the U.S. smoking population, including a recent comparison of the 1959
entrants into CPS-I with the 1982 entrants into CPS-II (Stellman and Garfinkel 1986).
The percentage of male smokers who smoked 20 or more cigarettes per day in CPS II
(76 percent) was higher than in CPS-I (69 percent); the percentage of female smokers
who smoked 20 or more cigarettes per day increased even more from CPS-I to CPS-II
(43 percent to 6 I percent).
Among the 94.4 million adults in 1985 with a history of cigarette use, about 5 1.8 million smoked cigarettes as adults before 1966. The youngest of these persons is now in
his or her late thirties. This group represents the vast majority of persons who are now
at risk for the fatal and nonfatal consequences of cigarette smoking.
Cancer Prevention Study I and Cancer Prevention Study II
CPS-I. formerly termed the American Cancer Society 25-State study, began in October 1959 and ended in October 1972. Over 1 million men and women, representing
3 percent of the population over the age of 45 years, were recruited in I, 12 I counties
(Hammond l964a,b, 1966; Garfinkel 1985). Illiterate persons, institutionalized
populations, itinerant workers, and illegal aliens were not recruited. More than 97 percent of enrollees were white. Enrollment was by family; an eligible family had to have
one member over age 45. Once a family was eligible, every family member over the
age of 35 was asked to participate. As a result of family-based recruitment, more than
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three-quarters of CPS-I subjects were married. As a consequence of the eligibility rules,
the age distribution of entrants peaked at 4549 years. More than one-third of participants had at least some college education.
CPS-II was instituted in September 1982. The study, conducted in all 50 States, had
the same enrollment plan and organizational structure as CPS-I. Over I .2 million persons were enrolled. As in CPS-I. subjects were predominantly white and more educated than the general population. While 2 percent of CPS-I participants were black,
the proportion increased to 4 percent in CPS-II. Still, black persons were underrepresented. Like CPS-I participants, CPS-II enrollees were predominantly over 40
years of age. Unlike CPS-I, the mode of their age distribution was 50 to 59 years (Garfinkel 1985; Stellman and Garfinkel 1986).
CPS-II is planned to continue through 1988. Preliminary results of the first 4 years
of followup (I 982-86) are available. For these 4 years, ascertainment of the fact of
death among enrollees is thought to be virtually complete. However, as of July 1988,
the cause of death had not been ascertained for about 9 percent of male deaths and I3
percent of female deaths.
Comparison of the 6-year followup ( 1959-65) of CPS-I and the 4-year followup of
CPS-II is reported below. For computation of relative risks, cause-specific death rates
for CPS-I males and females have been standardized to the age distributions of manyears and woman-years of exposure during 196569. Relative risks in CPS-II were
likewise computed as the ratios of age-adjusted death rates, where standardization was
performed with respect to the age distributions of man- and woman-years of exposure
during 1982-86.
For comparison of absolute death rates (as opposed to relative risks), the age-specific
rates in both studies were standardized to the age distribution of U.S. resident white
males and females in 1965. For CPS-II, absolute death rates have been corrected for
underascertainment of causes of death. No such correction was made for CPS-I, where
death certificate retrieval is virtually complete.
No attempt has been made to correct for possible noncomparability between ICD-7
(CPS-I) and ICD-9 (CPS-II). Studies of the transition between the Seventh and Eighth
Revisions of the International Classification of Diseases have shown significant noncomparability (Klebba 1975, 1982). Similar results have been reported for the transition between the Eighth and Ninth Revisions (Klebba and Scott 1980). Comparison of
the Seventh and Ninth Revisions, however, suggests that the combined changes have
been self-cancelling (Personal communication, J. Klebba to J. Harris, June 1988).
Both CPS-I and CPS-II are more representative of middle-class white Americans than
the U.S. population as a whole. Still, the two cohorts were derived from virtually identical sampling schemes, and analysis of the entrants has shown similar demographic
characteristics (Stellman and Garfinkel 1986). These considerations enhance the
validity of comparisons between the American Cancer Society studies.
Nonsmokers’ Death Rates
Table 3 reports a comparison of the age-adjusted death rates for the three leading
causes of death from cigarette smoking: CHD; chronic obstructive pulmonary disease
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(COPD); and lung cancer. For COPD and lung cancer, in particular, there has been no
discernible change in nonsmokers’ death rates. The relatively small changes-less than
15 percent up or down-are all statistically insignificant. The absence of significant
change in nonsmokers’ lung cancer rates confirms and extends the findings of Doll and
Peto ( 198 1) and Garfinkel ( 198 1). For COPD, the table presents the first information
on trends in nonsmokers’ death rates.
It needs to be emphasized, however, that the statistical test for a change in lung cancer or COPD rates is of relatively low power. For COPD, there are sufficient data to
have detected an increase of 53 percent or more in males and an increase of 42 percent
or more in females at the 0.05 level of significance. For lung cancer, increases of more
than 37 and 24 percent for males and females, respectively, were detectable as statistically significant.
In contrast to lung cancer and COPD, Table 3 shows a very marked decline in CHD
death rates in nonsmokers. Over an approximate 20-year period, nonsmokers’ ageadjusted death rates dropped by 64 percent in men and 69 percent in women. The observed decline in nonsmokers’ CHD death rates is in keeping with the CHD decline in
the general population. However, the magnitude of the decline is larger in the American
Cancer Society subjects. Among U.S. white males, the age-adjusted death rate from
CHD (standardized to the 1965 population distribution) declined by 41 percent during
1965-85. For U.S. white females, the decline was 40 percent (NCHS 1967 and
unpublished; U.S. Bureau of the Census 1974, 1986).
TABLE 3.-Age-adjusted
annual death rates per 100,000 for CHD, COPD, and
lung cancer among males and females, aged 35 years or more, who
never smoked regularly, 6-year followup (1959-65) of CPS-I
compared with 4-year followup (1982-86) of CPS-II
Males

Females
CPS-IV h

CPS-I
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CPS-II” b
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420=; 41&414c

(726-775jd

(256-284)

(467-491)

(146-159)

COPD

9.5

8.7

3.0
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coding,
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Current Cigarette Smokers’ Death Rates: Lung Cancer
Figures 6 and 7, respectively, show changes in the age-specific lung cancer death
rates of men and women who described themselves as regular cigarette smokers on the
original questionnaire for each prospective study. The death rates, depicted in each
figure on a logarithmic scale, apply to all such current smokers. No adjustment has
been made for differences in the number of cigarettes smoked or duration of cigarette
use.
The age-incidence curves in both figures show a striking crossover effect. Among
older male smokers, especially those aged 70 years or more, lung cancer death rates in
CPS-II exceed those in CPS-I twofold to fourfold. By contrast, among younger male
smokers, especially those less than 50 years old, CPS-II death rates are about 30 to 40
percent lower. The observed crossover phenomenon appears to be consistent with longterm changes in cigarette smoke exposure among successive cohorts. The increase in
lung cancer among older male smokers reflects their increased frequency of cigarette
use and increased cigarette smoking in early life. The decline in lung cancer among
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younger men may reflect their increased use of filter-tipped and low-tar cigarettes.
Most currently smoking men aged 35 to 39 years in CPS-II, for example, were likely
to have been lifelong filter-tipped cigarette smokers,
An even more striking crossover is shown for female current cigarette smokers in
Figure 7. In particular, the age of crossover comes somewhat earlier. Among women
smokers aged 45 years or more, lung cancer death rates have increased fourfold to
sevenfold. (There were no deaths and a small number of person-years of exposure at
ages 75 or more in CPS-I.) By contrast, lung cancer death rates in the very youngest
cohorts, aged 35 to 44 years, have declined by 35 to 55 percent. As in the case of men,
the crossover appears to reflect differential trends in cigarette smoking among successive cohorts of women.
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Current Cigarette Smokers’ Death Rates: Coronary Heart Disease
Figure 8 shows the proportional decline from CPS-I to CPS-II in the age-adjusted
CHD death rates of current smokers and nonsmokers. The relative declines are depicted
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separately for men and women, and for persons younger than 65, and 65 and older.
CHD death rates have declined in both cigarette smokers and nonsmokers. For the
predominantly white, middle-class populations under study in CPS-I and CPS-II, the
overall decline among smokers and nonsmokers was greater than observed for the U.S.
white population.
Still, the declines in CHD mortality rates among nonsmokers were notably greater
than among current cigarette smokers. The disparity is seen at all ages, but appears
somewhat greater among younger persons. In contrast to lung cancer (Figures 6 and
7). no crossover in age-incidence curves is observed. The increasing smoker-nonsmoker disparity at younger ages argues against a significant salutary effect of lifelong
filter-tipped cigarette use. The possibility that changes in other coronary risk factors
among cigarette smokers may explain their reduced decline in CHD rates needs further
investigation.
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Current Cigarette Smokers’ Death Rates: Chronic Obstructive Pulmonary
Disease
Figure 9 gives corresponding changes in age-specific death rates for COPD. In this
figure, the ages are grouped into lo-year rather than S-year age ranges as in Figures 6
and 7. For male smokers, there has been a reduction in COPD death rates for ages 45
to 74 years. For female smokers over 55 years old, there has been about a twofold to
threefold increase in COPD rates.
Estimated Relative Risks from CPM and CPS-II
For men and women, respectively, Tables 4 and 5 depict estimated relative risks in
the 6-year followup of CPS-I for all-cause mortality and for I4 specific causes of death
(15 causes for women, including cervical cancer). For men in Table 4, the estimated
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relative risks for current and former cigarette smokers are given separately. For women
in Table 5, the numbers of deaths and person-years of exposure among former smokers
were too small to give reliable death rates for many causes. Accordingly, in conformity
with earlier reports of CPS-I mortality, the death rates for current smokers are compared
with those of women with any history of regular cigarette use, past or present.
For both men and women, the estimates in Tables 4 and 5 are in accord with earlier
reports on CPS-I mortality (Garfinkel 1980b: Hammond 1964a,b, 1966, 1972; Hammond and Garfinkel 1969; Hammond and Seidman 1980). Among men, former
smokers have lower mortality ratios. In both sexes, relative risks for CHD are higher
at younger ages. Both sexes, but to a greater extent, men, show elevated risks of other
cardiovascular diseases including stroke, hypertensive heart disease, and aortic
aneurysm. In both sexes, smokers’ death rates are higher for bronchitis and emphysema
and for seven cancers including lung cancer. The relative risk of lung cancer among
current smokers in CPS-I is about 11.3 for men and 2.7 for women.
The results for CPS-II, given in Tables 6 and 7, show substantial changes in the mortality risk of cigarette smoking over two decades. The all-cause relative risk for men
has increased from 1.8 in CPS-I to 2.3 in CPS-Il. For women, it has risen from 1.2 to
1.9. These increases in overall mortality are not an artifact of the method of age adjustment, because CPS-II contained proportionately fewer person-years of exposure at the
youngest ages than CPS-I.
As reflected in Table 6 and Table 7, the relative risks for CHD death have increased
for both men and women. The relative risks for men, in particular, are consistent with
those reported from recent case-control studies (Kaufman et al. 1983; Rosenberg et al.
1985) and from the followup of the Multiple Risk Factor Intervention Trial (MRFIT)
cohort, as described in Chapter 2. The markedly elevated relative risks for younger
women in Table 7 are consistent- with those reported in a recent case-control study
(Slone et al. 1978) and in a prospective study of 120,000 female nurses (Willett et al.
1987). Such consistencies across epidemiologic studies-especially cohort and casecontrol studies reported during the 1980s~argue against any appreciable bias in the 4year preliminary results of CPS-II given in Tables 6 and 7.
Tables 6 and 7 show consistently increased relative risks for cerebrovascular lesions
among both men and women, particularly in the younger age groups. Among women
under 65 years old, the estimated relative risk of death from stroke is 4.8, with a 95percent confidence range of 3.5 to 6.5. The observed increases in risk for current
smokers are reduced in former smokers.
The finding of an elevated risk of cerebrovascular disease among cigarette smokers
is not new. Elevated death rates from stroke were reported in CPS-I (Hammond 1966;
Hammond and Garfinkel 1969) and are reproduced in Tables 4 and 5. The 1983 Surgeon General’s Report noted the association between stroke and cigarette use; no data
on the effect of smoking cessation were available (US DHHS 1983). A recent prospective study of 8,000 men of Japanese origin (Abbott et al. 1986) showed an elevated risk
of thromboembolic and hemorrhagic strokes among cigarette smokers. While there
was no clear trend of increasing risk with higher daily smoking rates, subjects who quit
smoking had reduced risks compared with continuing smokers. In the prospective study
of 120,000 female nurses, Colditz et al. (1988) found a dose-response relationship be147

TABLE 4.-Estimated relative risks for current and former smokers of
cigarettes, males aged 35 years or more, 6-year (1959-65)
followup of American Cancer Society 25-State study (CPS-I)
Under1 ing cause
of deat i;

Current
smokers”

Former
smokers”

All causes

1.80
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I .38
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(1.34-1.49)
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Hypertensive

I .63
( 1.361.96)

I.19
(0.94-I
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Lesions, age 354

Cerebrovascular

Lesions. age 265 (33G334)

Aottic

Aneurysm.

Bronchitis

Non-Syphilttic

and Pneumonia (48048
and Emphysema

Cancer, Lip. Oral Cavity.

(330-334)

(45 1)

I, 4YWY

(500-502.527.

3)
I)

and Pharynx i 1X&148)

1.13)

Cancer, Esophagus ( 150)

3.6’
t2.02k.48)

I .28
(0.53-3.08)

Cancer, Pancreas ( 157,

2.34
( I x1-3.021

I .30
.(0.92-l

IO.00
(X51-XSI)

X.60
(X7-25.74)

Cancer. Lung ( 162-l 63)

I I .35
(9.1~14.15)

4.96
(3.8ti.3XJ

Cancer. Kidney t I X0)

I .x4
( I .23-2.76)

I .79
(1.11-2.87)

2.90
(2.014.18)

I .lS
( I .07-2.X7)

Cancer. Larynx

( I6 I )

Cancer. Bladder. Other Urinary

Organ? t IX I I

.X4)

NOTE: Bawd upon I .69?.65? man-year\ ofexpowre among male wb~ects
uho never smoked regularly. 3r who
smoked only ctgarettes. present or past. Relatwe n\k\, ewmated with reqxct to men who never smoked regularly.
have been directlv rtandardired to the see di\tnbutmn of all man-war\ of ewosure.
‘Refer? to ogare& \moktng statu at e&llment IOctober 1959~iarch 194).
hNumber\ tn parenthew, are 9.5.percent confidence mterval\, computed on the aywmptlon that the logarithm of
relative ri\k was normally distnbuted.
‘All dtseate code?,refer to lntematlonal Clasvficatton of Disease\, Seventh Revwon.
dWhen an age range is gtven. tt refers to the age at rnrollment in 1959.
SOURCE: Unpubhshed tahulatmns. Amencan Cancer Soctety
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TABLE S.-Estimated relative risks for current cigarette smokers and for all
subjects with a history of regular cigarette smoking, females aged
35 years or more, 6-year (1959-65) followup of American Cancer
Society 25State study (CPS-I)
Current
smoker?
All causes

1.23
(1.18-1.28)

1.24
(1.2Gl.28)b

CHD. age 235 (420)’

1.40
(1.29-1.51)

I .38
(1.29-1.74)

CHD, age 35ad

1.81
(I .67-l .97)

1.74
(1.61-1.89)

CHD, age 265 (4201

1.24
(I.1 l-1.39)

I .25
(1.14-1.37)

Hypertensive

1.31
(1.04-I

1.27
(1.04-1.55~

(420)

Hean Disease (44&443)

.66)

Cerebrovascular

Lesions, age 235 (33G334)

1.19
(1.06-1.35)

1.26
(1.13-1.80)

Cerebrovascular

Lesions, age 354

I .92
( 1.69-2.18)

1.80
(I .59-2.03)

Cerebrovascular

Lesions. age 265 (330-334)

0.97
(0.81-1.16)

1.09
(0.95-1.26)

4.64
(3.00-7.20)

3.61
(2.465.48)

Ulcer. Duodenal, Gastric, and Jejunal(54&542)

1.37
(0.81-2.31)

1.52
(0.96-2.41)

Influenza and Pneumonia (48&481,49@493)

0.91
(0.59-1.41)

0.96
(0.69-I

Bronchitis

5.89
(3.97-8.76)

5.85
(4.02-8.53)

1.96
(1.14-3.39)

I .89
(1.163.08)

Cancer, Esophagus ( 150)

1.94
(1.02-3.69)

2.15
( I IFI-4.23)

Cancer, Pancreas ( 157)

1.39
(1.04-1.86)

1.38
(1.07-1.78)

Aortic Aneurysm.

Non-Syphilitic

and Emphysema

Cancer. Lip, Oral Cavity,

Cancer, Larynx

(330-334)

(45 1)

(SW502.527.1)
and Pharynx (14&148)

.33)

3.10
(0.65-14.99)

( 16 1)

Cancer, Lung ( 162-163)

2.69
(2.14-3.37)

2.59
(2.04-3.30)

Cancer,Cewx

1.10
(0.83-I

.47)

1.32
(1.02-1.71)

1)

1.47
(0.97-2.23)

Uteri (171)

I .43
(0.89-2.3

Cancer, Kidney (180)
Cancer, Bladder, Other Urinary

Organs (181)

2.87
(I .744.74)

2.31
(1.45-3.67)

NOTE: Based upon 3.325,$X39woman-years of exposure among SUbJeCtS
who never smoked regularly, or who smoked
only cigarettes, present or past. Relative risks. estimated with respect to women who never smoked regularly. have been
directly standardized to the age distnbution of all woman-years of exposure.
aRefers to cigarette smoking status at enrollment (October 195!+March 1960).
“Numbers m parentheses are 9%percent confidence intervals. computed on the assumption that the logarithm of
relative risk was normally distnbuted.
‘All disease codes refer m International Classification of Diseases, Seventh Revision.
dWhen an age range 1s given, it refers to the age at enrollment in 1959.
SOURCE: Unpublished tabulauons. American Cancer Society.
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TABLE C.-Estimated relative risks for current and former smokers of
cigarettes, males aged 35 years or more, 4-year (1982-86)
followup of American Cancer Society 50-State study (CPS-II)
Underlying
of death

cause

Current
smoker?

Former
smokersa

All causes

2.34
(2.262.43)b

1.58
(1.53-l.64)k

CHD, age 235 (41@-414)c

1.94
(I .8&2.08)

1.41
(1.33-1.50)

CHD, age 35-Gtd (410414)

2.81
(2.49-3.18)

I .I5
(1.55-1.99)

1.62

1.29
(1.2c1.38)

CHD, age M5 (41G414)

(1.48-l

Other Heart Diseasee (390-398.401AO5,
415-417.42O429)

.77)

1.85
(1.63-2.10)

1.32
(1.18-1.48)

Cerebrovascular

Lesions, age 235 (43CG38)

2.24
( I .88-2.67)

I .29
(1.1&1.51)

Cenebrovascular

Lesions, age 35-64 (430-438)

3.67
(2.51-5.36)

1.38
(0.91-2.07)

Cerebrovascular

Lesions, age 265 (430-438)

1.94
(1.58-2.38)

1.27
(1.07-I

4.06
(3.08-5.35)

2.33
(1.81-3.01)

9.65
(7.OG13.30)

8.75
(6.48-l

Other Res iratory Disease”(0 I O-O 12.
480-489.893)

1.99
(1.52-2.61)

(1.25-I

Cancer, Lip, Oral Cavity, Pharynx (140-149)

27.48
(9.9675.83)

8.80
(3.15-24.59)

Cancer, Esophagus ( 150)

7.60
(3.81-15.17)

5.83
(3.02-I

Cancer. Pancreas ( 157)

2.14
(1.62-2.82)

1.12
(0.861.45)

Cancer, Larynx

10.48
(3.61-30.43)

5.24
(1.83-14.99)

22.36

9.36
(7.43-l

Other Circulatory
COPD

Diseasef(440-t48)

(49CM92.496)

(161)

Cancer, Lung (162)

(17.77-28.13)

Cancer, Kidney (189)
Cancer, Bladder, Other Urinary

2.95
Organs (188)

.50)

I .80)

I .56
.95)

1.25)

1.77)

(1.924.54)

1.95
(1.31-2.90)

2.86
(1.85-4.44)

I .90
( I .28-2.82)

NOTE: Preliminary
esttmates, based upon I .49 I.791 man-years of exposure among male subjects who never smoked
regularly, or who smoked only cigarettes. present or past. Relative risks, estimated with respect to men who never
smoked regularly.
have been directly standardized
to the age distributton
of all man-years of exposure.
‘Refers to cigarette smokrng statw at enrollment
(September
1982).
bNumbers in parentheses are 95-percent confidence
intervals, computed on the assumption that the logarithm of
relative risk was normally distributed.
‘All disease codes refer to lntematmnal
Classdication
of Diseases, Ninth Revision.
dWhen an age range is given. it refers to the age at enrollment
m 1982.
‘Includes
Hypertensive
Heart Dtsease (4014@4).
‘Includes Amtic Aneurysm,
Non-Syphilitic.
and General Arteriosclerosis
(440-441)
“Includes Influenza and Pneumonia (48M-487).
SOURCE:
Unpubltshed
tabulations,
American Cancer Society.
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TABLE 7.Estimated relative risks for current and former cigarette smokers,
femalesaged 35 years or more, 4-year (1982-86) followup of
American Cancer Society 50-Statestudy (CPS-II)
Former
smoker?

Current
smoker?
1.90
( I .82-l .98jb

I .32
(1.27-1.37)b

1.78
(1.62-I .97)

1.31
(1.19-1.44)

3.00
(2.50-3.59)

1.43
(1.15-1.77)

CHD, age M5 (41tS414)

1.60
(1.42-1.80)

I .29
(1.16-1.43)

Other Heart Disease’
401405,415-417.420429)

(1.44-1.99)

(1.00-1.34)

Underlying cause
of death
All causes
CHD,

age 235 (410-~414)~

CHD.

age

35-64d (410-414)

(39&398,

1.69

1.16

($r~3~jascular

Lesions, age 235

1.84
(1.56-2.16)

(0.88-l .27)

Ce~~~3~yular

Lesions, age 35-64

4.80
(3.52-6.54)

1.41
(0.94-2.13)

$3w~3~la’

Lesions, age M5

1.47
(1.19-1.81)

1.01
(0.83-l .24)

Other Circulatory Disease’(W8)

3.00
(2.20-4.08)

(0.95-I 90)

COPD (490-492.496)

10.47
(7.78-14.09)

7.04
(5.33-9.30)

Other Respirato Diseaseg
(OlOJJ12.48~~9.493)

2.18
(1.60-2.97)

1.38
(1.04-1.84)

Cancer, Lip, Oral Cavity, Pharynx
(140-149)

5.59
(3.15-9.91)

(1.57-5.26)

Cancer, Esophagus ( 150)

10.25
(4.94-21.27)

3.16
(1.45-6.85)

Cancer, Pancreas ( 157)

2.33
(1.77-3.08)

1.78
(1.37-2.30)

Cancer, Larynx (161)

17.78
(3.45-91.74)

11.88
(2.46-57.34)

Cancer, Lung (162)

11.94
(9.99-14.26)

4.69
(3.86-5.70)

Cancer, Cervix Uteri (180)

2.14
( I M-4.30)

1.94
(0.97-3.87)

Cancer, Kidney ( 189)

1.41
(0.86-2.30)

1.16
(0.72-l .87)

Cancer, Bladder, Other Urinary Organs (188)

2.58

(1.31-5.08)

1.06

1.34

2.88

1.a5

(1.00-3.42)

NOTE: F’reliminaty
estimates, based upon2.418.909woman-years
of exposureamongfemalesubjectswho never
smoked regularly, or who smoked only cigarettes, present or past. Relative risks. estimated with respect to women
who never smoked regularly, have been directly standardized
to the age distribution
of all woman-years
of exposure
“Refers to cigarette smoking status at enrollment
(September
19821.
bNumben in parentheses are 95-percent confidence
intervals, computed on the assumption that the logarithm of
relative risk was normally distributed.
‘All disease codes refer to International
Classification
of Diseases. Ninth Revision.
dWhen an age range is given, it refers to the age at enrollment
in 1982.
%cludes
Hypertensive
Heart Disease (401~).
‘Includes Aortic Aneurysm,
Non-Syphilitic,
and General Arteriosclerosis
(440-44 Il.
%cludes
Influenza and Pneumonia (48Q487).
SOURCE:
Unpublished
tabulations.
American Cancer Society.
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tween cigarette use and risk of stroke. They also noted a slight increase in risk among
former cigarette smokers, especially for the first 2 years after cessation. The preliminary results from CPS-II, reported in Tables 6 and 7, further support a causal role for
cigarette smoking in stroke.
The preliminary results of CPS-II also show significantly higher relative risks for
cancers of the lip, oral cavity and pharynx, esophagus,and lung, as compared with CPSI. The computed relative risk for lung cancer death has increased to 22 in men and 12
in women. While the relative risks for COPD death have not changed significantly
among men, there is a trend toward increasing risk among women. The available data
from CPS-II do not permit identification of specific mortality risks for hypertensive
heart disease, aortic aneurysm, and influenza and pneumonia, as in CPS-I. However,
among broader categories of cardiovascular and nonneoplastic respiratory disease, increased risks are likewise found in CPS-II.

Endocrine and Sex-RelatedCancersin Women
A protective effect of smoking on cancer of the endometrium has been suggested in
a recent case-control study (Lesko et al. 1985). For CPS-I, the relative risk for cancers
of the uterine corpus (ICD-7 Codes 172- 174) among current smokers was 0.94 (95percent confidence interval, 0.57 to 1.53). Preliminary results for CPS-II suggest a reduced
relative risk for endometrial cancer (ICD-9 Code 182).
Recent data on a possible protective effect of smoking for breast cancer have been
contradictory (See Chapter 2; Rosenberg et al. 1984). For CPS-I, the relative risk for
breast cancer (ICD-7 Code 170) among current smokers was 0.88 (95percent confidence interval, 0.77 to 1.Ol>, while the relative risk among former smokers was 1.20
(95percent confidence interval, 1.15 to 1.35). Preliminary data from CPS-II have
likewise been contradictory.
An increased risk of cervical cancer among cigarette smokers has been reported in
case-control studies (LaVecchia et al. 1986; Nischan, Ebeling, Schindler 1988). For
CPS-I, the relative risk for cervical cancer (ICD-7 Code 17 1) was 1.10 (95percent confidence interval, 0.83 to 1.47). Data from CPS-II show a twofold increase in cervical
cancer mortality among current smokers (relative risk 2.14,95-percent confidence interval 1.06 to 4.30).

Summary
The relative risks for current smokers for selected comparable disease categories
causally related to smoking in CPS-I and CPS-II are summarized and listed side by side
in Table 8. These comparisons show substantial increases in the risk of death due to
smoking for most of the diseasecategories listed between the years 1959 and 1965 and
1982 and 1986. Statistically significant increasesin relative risks occurred in those disease categories for which 95percent confidence limits around the estimated relative
risks do not overlap between CPS-I and CPS-II. Compared with men during this period,
women experienced greater increases in the relative risks of cerebrovascular lesions
(ages 35 to 64 years), COPD, laryngeal cancer, and lung cancer.
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TABLE K-Summary of estimated relative risks for current cigarette smokers,
major diseasecategoriescausally related to cigarettes, malesand
femalesaged 35 years and older, CPS-I (1959-65) and CPS-II
(198246)
Males

Underlying cause
of deatha

CPS-I

Females
CPS-II

CPS-I

CPS-II

CHD, age 235

1.83

1.94

1.40

l.78b

CHD. age 35-64

2.25

2.81b

1.81

3.00b

Cerebrovascular Lesions.
age 235

1.37

2.24b

1.19

1.84b

Cerebrovascular Lesions,
age 3564

1.79

3.67b

I .92

4.80b

COPD

8.8 I

9.65

5.89

10.47

Cancer, Lip, Oral Cavity,
and Pharynx

6.33

27.48

I.96

5.59

Cancer, Esophagus

3.62

7.60

1.94

10.25b

Cancer, Pancreas

2.34

2.14

1.39

2.33

Cancer, Larynx

10.00

IO.48

3.81

17.78

Cancer, Lung

11.35

22.36b

2.69

11.94b

‘See Tables 4-7 for International

Classification

%S-percent

do not

confidence

mtewals

of Disease codes.

overlapbetweenCPS-IandCPS-Il.

SOURCE:Tables4-7.

Smoking-Attributable Mortality in the United States, 1965and 1985
Table 9 reports the attributable risks a from cigarette smoking during the year 1965.
Ten causes of death are considered: CHD, COPD, cerebrovascular disease, and cancers of seven sites. The computations are based upon the age-adjustedrelative risks
reported in CPS-I and the prevalence rates reported in the 1965 NHIS. For men, the
age-adjusted relative risks among present and past cigarette smokers with a history of
pipe or cigar use were slightly lower than those for present and past smokers of cigarettes exclusively. While the latter are reported for comparison in Table 4, the former
were used in the attributable risk computations. In 1965, as shown in Figure 2, about
two-thirds of men with a history of regular cigarette smoking were also exposed to pipe
or cigar smoke. (As noted in Note b of Table 10 below, the use of relative risks derived
from the death rates of men who smoked cigarettes exclusively resulted in about a 5percent increase in attributable deaths for 1965.) For women, the computation of attributable risks in 1965 did not distinguish between current and former smokers.
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TABLE 9.-Estimated attributable risks for 10 selectedcausesof death from
cigarette smoking, males and females, United States, 1965
Cause of death

Fey$s b

?ea0
42
w-w

&30)

II
(9-14)

3.3
(2.1-5.1)

;;9+

67
(57-76)

:549-85)

27
(12-51)

57
(36-76)

&9)

Cancer of lung

86
(82-88)

40
(31-50)

Cancer of pancreas

41
(30-53)

14
(6-30)

&6)

&56)

:P,-56)

E42)

$36)

:282-33)

2.0
(0.6-6.6)

1.3
(0.24.5)

CHD. age 35-64
CHD, age a5
COPD
Cancer of lip, oral cavity, and pharynx
Cancer of larynx
Cancer of esophagus

Cancer of bladder
Cancer of kidney
Cerebrovascular disease, age 35.64
Cerebrovascular disease, age 265
‘For males, computations

based on prevalence

smokers,

a history

with or without

bFor females,

attributable

rates in Table 2 and relative

of pipe and cigar smoking,

risks computed

fmm prevalence

derived

risks for male current

and former

cigarette

from CPS-I.

rates in Table 2 and relative

risks for all female smokers,

past and present, in Table 5.
‘Numbers

in parentheses

are 9%percent

confidence

intervals

In 1965, as Table 9 reveals, cigarette smoking was responsible for 42 percent of CHD
deaths among younger men and 26 percent of deaths among younger women. For
COPD deaths at all ages, the smoking-attributable risks were 84 percent for men and
67 percent for women. For lung cancer, the respective attributable risks were 86 percent and 40 percent for men and women. With the exception of deaths from stroke
among younger persons, attributable risks were markedly higher for men.
Table 10 reports the corresponding smoking-attributable deaths, A, during the year
1965. Attributable deaths were computed by multiplying the attributable risk percentages in Table 9 by the corresponding cause-specific death rates among persons aged 20
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TABLE lO.-Estimated deaths (in thousands)attributable to cigarette smoking,
10 selectedcauses,malesand females,United States, 1965
Cause of death

Males

Females

CHD. age ~65

51
(4&54)=

9.5
(8.2-10.8)

CHD, age M5

25
(20-30)

6.0
(3.9-9.4)

COPD

16
(15-17)

2.3
(2.G2.7)

Cancer of lip, oral cavity, and pharynx

3.6
(2.9-4.2)

0.4
(0.2-0.8)

Cancer of larynx

1.9

0.i

(1.42.2)

(0.02-0.3)

Cancer of esophagus

2.4
( I .5-3.2)

0.1
(0.2-0.8)

Cancer of lung

35
(34-36)

3.1
(2.638)

Cancer of pancreas

3.8
(2.8-4.9)

0.9
(0.4-2.0)

Cancer of bladder

3.0
(2.2-3.7)

1.o
(0.5-1.5)

Cancer of kidney

1.2
(0.7-I .9)

0.3
(0.1-1.8)

Cerebrovascular disease, age ~65

5.5
(4.2-7.2)

.$78-L,)

Cerebrovascular disease, age 265

I.5
(0.4-4.8)

1.0
(0.2-5.9)

Ten causes

150b
(143-157)

:;fxq

NOTE:

Computed

from Table 9 and tabulations

of deaths at ages 20 years or more by cause for 1965 (NCHS

1%7).

Sums may not equal totals because of rounding.
‘Numbers
when

in parentheses

the attributable

are 95percent
risk estimates

158,ooO(95percent confidence

confidence
given

interval,

intervals.

in Note a of Table 9 were used. the total attributable
15 1,WO to 166,ooO).

Approximately

two-thirds

deaths for males welt

of the 8,000 additional

deaths

were from CHD.

yearsor more. For the IO causes combined, cigarette smoking was responsible for
150,000 deaths among men and 30,000 deaths among women in 1965.
Among men, CHD deaths made up 51 percent of smoking-attributable mortality for
the 10 causes combined. This proportion is consistent with the estimate of 45 percent
reported by the 1964 Advisory Committee to the Surgeon General for excess mortality
from all causes (US PHS 1964). Similarly, lung cancer accounted for 23 percentof the
smoking-attributable mortality for the 10 causescombined-again consistent with the
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1964 Report’s estimate of 16 percent of deaths from all causes. Among women, CHD
deaths made up 52 percent and lung cancer 10 percent of the smoking-attributable mortality from the 10 causes combined.
Table 11 shows the estimated attributable risks a from cigarette smoking for the year
1985. For comparability with the 1965 calculations, the same 10 causes of death are
considered. The computations are based upon the relative risks reported in CPS-II and
the prevalence rates reported in the 1985 NHIS. For men, the computations employed
the relative risks for past and present smokers of cigarettes exclusively, as shown in
Table 6. As Figure 2 indicates, the proportion of male smokers who used other forms

TABLE Il.-Estimated attributable risks for 10 selectedcausesof death from
cigarette smoking, malesand females,United States,1985

Y%

Cause of death

Females
(%)

CHD, age ~65

45
(40-50)”

41
(3448)

CHD, age 265

21
( 17-26)

12
(9-15)

COPD

84
(78-88)

79
(73-83)

Cancer of lip, oral cavity, and pharynx

92
(79-97)

61
(45-76)

Cancer of larynx

81
(57-93)

87
(5697)

Cancer of esophagus

78
(62-89)

75
(57-87)

Cancer of lung

90
(88-92)

79
(75-82)

Cancer of pancreas

29
( 18-43)

34
(25-44)

Cancer of bladder

47
(3 I-63)

37
(1841)

Cancer of kidney

48

Cerebrovascular disease,age ~65

G-64)

l!Lw

51
(3ti5)

55
(45-65)

:P,35,

6
(2-14)

Cerebrovascular disease,age 265
NOTE:

Computed

smokers

in 1985 were, respectively,

from Tables 2,6. and 7. For adult men under 65. the proportions

cigarette

smoking

were, respectively.

were 30.1 and 16.5 percent:
‘Numbers
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in

34.7 and 25.8 pe rcent.
19.4 and 5 I. I percent.

for adult women

65 or older,

of current

For men 65 or older, the prevalences
For adult women

12.6 and 19.6 percent.

parentheses
are95-percentconfidenceintervals.

and former cigarette
of current

under 65. the corresponding

and former
proportions

of tobacco was too small to affect significantly the results for 1985. For women, relative risks for current and former cigarette smokers were employed (Table 7).
Comparison of Tables 9 and I 1 reveals significant increases in attributable risk from
1965-85. In 1985, smoking accounted for 21 percent of CHD deaths in older men,
compared with 11 percent in 1965. The attributable risks for cancers of the lip, oral
cavity and pharynx, esophagus,and lung increased significantly.
Changes in the attributable risk estimates for women are even more striking. Among
younger women, smoking now accounts for an estimated 41 percent of CHD deaths
and an estimated 55 percent of lethal strokes, compared with 26 and 28 percent, respectively, in 1965. Among women of all ages, 79 percent of lung cancers are attributable
to cigarette use (see Table 11).
Overall, smoking accounted for 86.7 percent of all lung cancer deaths (95-percent
confidence interval 84.9 to 88.4). 8 I .8 percent of all COPD deaths (95percent confidence interval 78.3 to 85.3) and 21.5 percent of all CHD deaths (95percent confidence interval 19.4 to 23.4). In addition, smoking accounted for 18.0 percent of all
stroke deaths (95-percent confidence interval 14.2 to 22.9).
Table 12 reports estimated smoking-attributable deaths for the 10 causes during
1985. Total deaths have increased to 23 1,000 for men and 106,000 for women. As opposed to 1965, CHD in men now accounts for only one-third of the smoking-attributable
mortality from the 10 causescombined. The proportion of these attributable deaths due
to lung cancer has increased to one-third. Likewise, among women, smoking-attributable CHD fatalities now account for one-third of the 1O-causetotal; the relative
importance of smoking-induced cancer fatalities has also increased.
The total IO-causesmoking-attributable mortality for 1985 was 337,OOOdeaths.compared with 183,000 in 1965. A portion of the observed 1965-85 increase, however,
was the result of population growth. In addition. there were increases in the proportion
of elderly persons who would be more at risk for smoking-induced death. For men and
women, respectively, Figures 10 and I 1 show the results of a correction for population
increase and population aging. In each figure, three quantities are shown for each of
four categories of smoking-attributable mortality: CHD deaths under age 65; CHD
deaths age 65 years or more; COPD deaths; and lung cancer deaths. The first quantity is the estimated smoking-attributable deaths for 1965. The second bar shows smoking-attributable deaths for 1985. The third bar shows the estimated 1985 smoking-attributable deaths if the U.S. populations at each age had remained at 1965 levels. The
latter quantities were computed as aD: where a is the attributable risk given in Table
1 I and D* is a population-corrected estimate of 1985 U.S. deaths. The latter quantity
was computed by multiplying 1985 age-specific death rates by the populations at risk
in 1965.
Figures 10 and 11 show that population growth and aging cannot explain the changes in smoking-attributable mortality between 1965 and 1985. In particular, the marked
increases in smoking-attributable deaths from lung cancer and COPD in women are
systematic consequences of the American woman’s adoption of lifelong cigarette
smoking, from teenage years onward.
For men, population-corrected deaths due to smoking in 1985 were 165,000, compared with 150,000 in 1965. For women, population-corrected deaths due to smoking
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TABLE 12.-Estimated deaths (in thousands)attributable to cigarette smoking,
10 selectedcauses,males and females,United States, 1985
Cause of death

Males

Females

CHD, age <65

11
(9-12)
44
(3654)

26
m-34)

37
(35-39)

20
(18-21)

5.1

(4.4-5.4)

1.6
( 1.2-2.0)

Cancer of larynx

2.3
(1.62.7)

0.6
(0.40.7)

Cancer

5.0

(4.0-5.7)

1.6
(1.3-1.9)

76
(74-77)

&32)

3.3
(2.1-5.0)

3.4
(2.8-5.1)

3.1
(2.1-4.2)

$!&I

Cancer of kidney

2.6
(1.8-3.5)

0.4
(0.1-1.5)

Cerebrovascular disease, age ~65

5.5
(3.9-7.0)

5.2
(4.3-6.2)

Cerebrovascular disease, age 265

12
R-17)

4.8
(1.9-11.4)

CHD,

age 2665

COPD
Cancer

Cancer

Cancer

of lip, oral

cavity,

and pharynx

of esophagus

of lung

of pancreas

Cancer of bladder

Ten

causes

NOTE:

Computed

NCHS.

1985.

‘Numbers

from Table

Sum of mdiwdual

in parentheses

I I and unpublished

tahulatmns

causes may not equal total\

are 95-percent

confidence

.9)

231

106

(22&242)

(98-l 15)

of deaths at agee, 20 years DT more by cause from
because of rounding.

mrervals.

in 1985 were 67,000, compared with 30,000 in 1965. Even if the population had
remained entirely stable during 1965 through 1985, the lethality of cigarette use in
American women would have doubled.
Among men, the total of 231,000 smoking-induced deaths in 1985 represented 41
percent of total deaths from the 10 causes combined and 22 percent of all deaths among
persons aged 20 years or more. Among women, the total of 106,000 smoking-induced
deaths represented 25 percent of deaths from the 10 causes combined and 11 percent
of deaths from all deaths among persons aged 20 years or more.
The computations in Tables 10 and 12 have omitted other causes of death that are
likely to be attributable to cigarette use. If the relative risks given in Tables 6 and 7 for
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FIGURE lO.-Estimated cigarette-smoking-attributable deaths from CHD,
COPD, and lung cancer, males aged 20 years or more, United
States,1965and 1985
NOTE

For the bars marked

increases during
2

1985’. the estimated

smoking-attributable

deaths in 1985 have been corrected

for population

1965-85.

36

832
- 30

FEWLES

2%
26
24
22
20
I8
16
14
12
10
6
6
4
2
0

CHI (85

FIGURE IL-Estimated cigarette-smoking-attributable deaths from CHD,
COPD, and lung cancer, females aged 20 years or more, United
States,1965and 1985
NOTE:For
incrwaduring

the bars marked

1985’, the estimated

smoking-attributable

deaths in 1985 have been corrected

for population

1965-85.
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the broader categories of cardiovascular and nonneoplastic respiratory disease are applied to deaths from hypertensive heart disease, arteriosclerosis, aortic aneurysm, and
influenza and pneumonia, then smoking-attributable deaths would increase to 256,000
among men and 126,000 among women. Inclusion of deaths among newborns and infants due to smoking during pregnancy would add an additional 2,500 to the total (CDC
1987b; McIntosh 1984; Kleinman et al. 1988); this does not include fetal loss due to
smoking (Stein et al. 1981). Inclusion of lung cancer deaths among nonsmokers due
to environmental tobacco smoke (NRC 1986) would add 3,800 and inclusion of deaths
from cigarette-caused fires (Hall 1987) would add 1,700 to total attributable deaths. Inclusion of deaths due to cervical cancer caused by smoking would add 1,500. Including these additional causes of death, the smoking-attributable mortality in 1985 is then
estimated to be approximately 390,000. Recent studies have also noted increased risks
among smokers for hepatic cancer (Trichopoulos et al. 1987), penile cancer (Hellberg
et al. 1987), leukemia (Kinlen and Rogot 1988), and anal cancer (Daling et al. 1987).
Among all persons at risk during 1985, an estimated 52 million were also cigarette
smokers in 1965. The remaining 42 million were new cigarette smokers. In 1985, only
about 4,400 deaths occurred among the latter group, which consists of persons in their
teens, twenties, and thirties. Thus, 99 percent of deaths attributable to cigarette use in
1985 occurred among people who started smoking in 1965 or earlier. The vast majority
of these people started smoking before the releaseof the 1964 Surgeon General’s Report

TABLE 13.-Estimated risks of various activities
Annual fatalities
per 1 million
exposed persons

Activity or cause

7,oocf

Active smoking
Alcohol
Accident
Disease
Motor vehicles
Alcohol-involved
Non-alcohol-involved
Work
Swimming
Passivesmokingb
All other air pollutantsb
Football
Electrocution
Lightning
DES in cattlefeed
Bee sting
Basketball
NOTE:

Activities

imply

proportionate

‘Number

541
275
266
187
95
92
113
22
19
6
6
2
0.5
0.3
0:2
0.02

are not mutually
differences

of deaths per million

exclusive

there are overlaps

between

categories.

Differences

in fatalities

do not

in years of life lost.
smokers

who began smoking

before

1965.

bCancer deaths only.
SOURCE:

Active

smoking,

causes. U.S. President
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(1987).

CPS-II;

NHlSs

1965. 1985: U.S. Bureau of the Census (1974.

1986).

Other activities

or

and before the 1965 Federal Cigarette Labeling and Advertising Act. For this group,
the annual smoking-attributable fatality rate is about 7 deaths per 1,000 at risk, or about
7,000 deaths per 1 million persons. As shown in the Economic Report of the President
(U.S. President 1987) this rate far exceeds the rates for other risks of death (Table 13).

Conclusions
1. Lung cancer death rates increased two- to fourfold among older male smokers
over the two decadesbetween the American Cancer Society’s two Cancer Prevention Studies (CPS-I, 1959-65, and CPS-II, 1982-86). Lung cancer death rates for
younger male smokers fell about 30 to 40 percent during this period.
2. Lung cancer death rates increased four- to sevenfold among female smokers aged
45 years or older in CPS-II compared with CPS-I, while lung cancer death rates
among younger women declined 35 to 55 percent.
3. The two-decade interval witnessed a two- to threefold increase in death rates from
chronic obstructive pulmonary disease (COPD) in female smokers aged 55 years
or older.
4. There was no change in the age-adjusted death rates for lung cancer and COPD
between CPS-I and CPS-II among men and women who never smoked regularly.
5. Overall death rates from coronary heart disease (CHD) declined substantially between CPS-I and CPS-II. The decline in CHD mortality among nonsmokers,
however, was notably greater than among current cigarette smokers.
6. In CPS-II, the relative risks of death from cerebrovascular lesions were 3.7 and
4.8 for men and women smokers under age 65. Increased risks of stroke were also
observed among older smokers and former smokers. Along with the recently
reported results of other studies, these findings strongly support a causal role for
cigarette smoking in thromboembolic and hemorrhagic stroke.
7. In 1985, smoking accounted for 87 percent of lung cancer deaths, 82 percent of
COPD deaths, 2 1 percent of CHD deaths, and 18 percent of stroke deaths. Among
men and women less than 65 years of age, smoking accounted for more than 40
percent of CHD deaths.
8. The large increase in smoking-attributable mortality among American women between 1965 and 1985 was a direct consequence of their adoption of lifelong
cigarette smoking, especially from their teenage years onward.
9. In 1985, 99 percent of smoking-attributable deaths occurred among people who
started smoking before the 1964 Surgeon General’s Report. For this group, the
annual smoking-attributable fatality rate is about 7,000 deaths per 1 million persons at risk.
10. For 10 causes of death, a total of 337,000 deaths were attributable to smoking in
1985. These represented 22 percent of all deaths among men and 11 percent
among women. If other cardiovascular, neoplastic, and respiratory causes of
death were included-as well as deaths among newborns and infants resulting
from maternal smoking, deaths from cigarette-caused residential fires, and lung
cancer deaths among nonsmokers due to environmental tobacco smoke-the total
smoking-attributable mortality was about 390,000 in 1985.
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TRENDS IN PUBLIC BELIEFS,
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Introduction
This Chapter analyzes trends in public beliefs, attitudes, and opinions about smoking. It is divided into three sections. The first describes trends in public beliefs regarding the health effects of smoking, the second describes trends in public attitudes about
smokers and smoking, and the third describes trends in public opinion about smoking
policies.
At the outset, it is important to define and clarify the important terms used in this
Chapter. Terms such as knowledge, awareness, opinions, beliefs, and attitudes have
commonsense meanings to the lay person, but more complex meanings to the social
scientist. For example, Allport (1935) reviewed many definitions of attitude and constructed his own comprehensive definition: “An attitude is a mental or neural state of
readiness, organized through experience, exerting a directive or dynamic influence
upon the individual’s response to all objects and situations with which it is related.”
Entire books have been devoted to the science of defining and measuring public attitudes, opinions, and beliefs (e.g., Oskamp 1977).
For sections two and three of this Chapter, which deal with attitudes and opinions,
the commonplace understanding of these terms will suffice. For the first section,
however, which covers beliefs about health effects, a more careful approach is warranted. This Section generally follows the construct described by Fishbein (1977),
which embraces three levels of belief:
1. Level 1 (awareness): A person may believe that “the Surgeon General has determined that cigarette smoking is dangerous to health.”
2. Level 2 (general acceptance): A person may believe that “cigarette smoking is
dangerous to health.”
3. Level 3 (personalized acceptance): A person may believe that “my cigarette
smoking is dangerous to my health.”
Most of the survey data presented in the first section address Level 2 beliefs. At
times, the term public knowledge is used to refer to public beliefs (Level 2 beliefs at
the population level). There are few data regarding Level 1 beliefs; consequently, use
of the terms awareness and public awareness is generally avoided. Data pertinent to
Level 3 beliefs are available from a few surveys in three forms: (1) questions asking
whether smoking “is harmful to your health”; (2) questions asking whether respondents
are “concerned” about the effects of smoking on their health; and (3) questions asking
whether respondents believe that they are less likely, as likely, or more likely than other
people to be adversely affected by smoking. These levels of beliefs are discussed in
more depth later in this Chapter.

Data Sources
The information presented in this Chapter is derived from three principal sources:
1. Nationally representative surveys conducted by the U.S. Public Health Service
from 1964-87, including the Adult Use of Tobacco Surveys (AUTSs) (1964,
1966, 1970, 1975, 1986) and the National Health Interview Surveys (NHISs)
(1985, 1987). The NHIS questions were part of the Health Promotion and Dis175

ease Prevention Supplement in 1985 and the Cancer Control Supplement in
1987. The surveys for 1964-75 used, for the most part, the same methods and
questionnaire wording. Different methods and questionnaires were used in subsequent surveys.
2. Nationally representative surveys conducted by private organizations, such as
Gallup and Roper, and sponsored by various organizations.
3. National surveys of population subgroups or local surveys. These surveys were
used, for the most part, only when nationally representative data were unavailable.
Data from these surveys are presented in several tables throughout this Chapter, each
of which addressesbeliefs or opinions about a particular smoking-related scientific fact
or policy. When one of the primary data sources (e.g., the AUTS) is not included in a
table, it is because the relevant question was not asked in the survey or survey year or
because the data were not available.
Preliminary first-quarter estimates from the Cancer Control Supplement to the 1987
NHIS are provided in some tables (unpublished data, National Cancer Institute). These
data are unweighted. When available, year-end weighted data are cited; in all cases,
these figures are very similar to the first-quarter estimates.
The surveys used in this Chapter and in Chapter 5 are described in the Appendix to
this Chapter. Table 1 provides basic information about the survey methodology. The
amounts of information provided for the different surveys vary because certain

TABLE l.-Methodology

of surveys

Survey

firm

Survey

Sample
size

AUTS 1964

National Analysts

5,794

AUTS 1966

National Analysts
Opinion Research

5,768

AUTS 1970

Chilton

5,200

AUTS 1975

Chilron

12,ooo

Roper 1978

Roper

2,511

Age
(years)
>21

Response
rate (%)

Mode8

76

P

72

P
Tb
P(9%c)
T(91%)

221

T(96%)
P(4%c)
P

NHIS 1985

Census Bureau

33.630

118

90

P

AUTS 1986

Westat

13.03 I

217

74

T

AMA 1986

Kane, Parsons

1.500

T

AMA 1987

Kane. Parsons

1,500

T

MTFd 1975-87

University of Michigan

?‘, personal

interview;

bNonrespondents
‘Nontelephone
dMonitoring
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T.

telephoneinterview;

to personal

18

Q, self-administered

interviews.

households.
the Future

F’rojea,

survey

of high school

senior.

questionnaire

Q

methodological details were available for some surveys but not for others. Additional
information on the methodology of these surveys has been published elsewhere (Massey et al. 1987).
Issues in Comparing Surveys
When assessing trends from different surveys conducted at different times by different organizations, it is important to consider the following caveats. The response to
each specific question depends upon multiple factors, including the mode of data collection (e.g., in person versus telephone), the sociodemographic representativeness of
the sample, the exact wording of the question (e.g., bold. direct-sounding questions versus conservative-sounding statements), the type of response allowed or requested (e.g.,
open- versus closed-ended questions), the order of questions within the survey, and the
content and nature of the rest of the survey (e.g., a survey specifically addressing smoking versus another of a general topic). Even minor changes in the survey methods or
questionnaire wording may lead to markedly discrepant results for a specific question.
Additional precautions exist when interpreting surveys that assesspublic knowledge.
When asked a knowledge question, respondents may attempt to answer it “correctly”
in order to please the interviewer. The Health Promotion and Disease Prevention Supplement to the 1985 NHIS sheds light on this question. In this survey (NCHS 1986),
respondents were asked whether smoking increases the risk of developing cataracts and
gall bladder disease-two conditions not associated with smoking. The extent to which
these types of questions (sometimes called “red herrings”) are answered in the affirmative (and thus incorrectly) may reflect the respondents’ general tendency to respond
in the affirmative. More than 85 percent of respondents reported that smoking causes
emphysema, chronic bronchitis, and laryngeal, esophageal, and lung cancer; however,
11 percent and 16 percent reported that smoking causes gallstones and cataracts, respectively. The responses indicating a connection between smoking and cataracts or gall
bladder disease may represent misinformed beliefs or a bias from attempting to answer
knowledge questions “correctly.” There are other possible explanations, however. For
instance, these responses (as well as other “correct” responses) may represent inferences that respondents have made, in some cases regarding questions they have never
thought about. In these cases, some persons may be inclined to infer a connection between a known risk behavior and any disease outcome.
In the case of questions about public knowledge (e.g., “Do you think that smoking is
or is not a cause of lung cancer?“), the “don’t know” response should be included in
the denominator when calculating the proportion of the population that believes a particular fact. This process was used for calculating unpublished data presented below.
When two surveys produce unexpected or discrepant results, a close inspection of
the methods often explains the findings. Two examples involve surveys of public
opinion about smoking policies. In one case, two separate national surveys conducted
in 1986 regarding support for a ban on cigarette advertising provided apparently discrepant results (American Medical Association (AMA) 1986). A careful review of the
questionnaire wording revealed marked differences in the remarks made just prior to
each question. In a survey conducted for AMA, respondents were first informed about
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the AMA’s support of a policy to ban advertising-67 percent subsequently responded
that they were in favor of such a ban. In contrast, in a survey conducted for the American
Cancer Society (ACS), the American Heart Association (AHA), and the American Lung
Association (ALA), respondents were first informed that “some people feel that as long
as cigarettes are legal, cigarette advertising should be permitted. Others feel that
cigarette advertising should not be permitted.” Thirty-three percent subsequently
responded that cigarette companies should not be permitted to advertise in newspapers
and magazines.
There are at least three reasons these questions might be expected to evoke different
responses. First, the wording prior to each question may have biased the respondentsone to align with the sponsoring agency’s policy and the other to consider the legal implications of such a ban. Second, the first survey asked whether cigarette advertising
should be banned while the second asked whether cigarette advertising should be permitted. To the extent that some respondents may have a general inclination to answer
in the affirmative, such wording differences could influence the results. Third, the word
“ban” may have negative connotations for some respondents. Two national surveys
(including one sponsored by AMA) conducted 1 year later, which provided no introductory comments, found that 49 percent of adults (Gallup 1987a) and 55 percent of
adults (Harvey and Shubat 1987) were in favor of a ban on tobacco advertising (see
Table 3 1).
A second example involves two surveys conducted in Michigan in 1986 regarding
public opinion on smoking in public places (Perlstadt and Holmes 1987). A survey
sponsored by the affiliates of ALA and AHA in Michigan revealed that 82 percent of
adults favored restrictions on smoking in public places. In contrast, a survey conducted
2 months later and sponsored by the Michigan Tobacco and Candy Distributors and
Vendors Association indicated that 82 percent of the public thought the legislature
should refrain from further legislation restricting smoking. After assessing the survey
methods and questionnaires, the Michigan Department of Public Health concluded that
markedly different questionnaire wording and survey methods accounted for the discrepant results.
To assist in the interpretation of the data presented in this Report, data sources are
described in Table 1 and in the Appendix to this Chapter, and the exact (or approximate)
question wording and response choices are provided as a footnote to each table when
available. Response choices, when obvious, are often omitted (e.g., simple yes-no
questions). Although the same question wording may be used in different surveys, other
factors may have important effects on the responses. The reader should therefore interpret with caution observed differences and trends presented in this Chapter because
many of the potential factors that may affect responses are not known.
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Trends in Public Beliefs About the Health Effects of Smoking
Overview
The health consequences of smoking are well documented and widely acknowledged
in the scientific literature (see Chapter 2 in this Report). In 1964, the Surgeon General’s
Advisory Committee on Smoking and Health, after an extensive review of the literature, reported that cigarette smoking was causally associated with lung and laryngeal
cancer in men, was the most important cause of chronic bronchitis, and was associated
with esophageal cancer, bladder cancer, coronary artery disease, emphysema, peptic
ulcer, and low-birthweight babies (US PHS 1964).
During the 25year period since 1964, subsequent reports of the Surgeon General
have updated and extended the findings of the Advisory Committee. The purpose of
this Section is to determine the extent to which this information has been disseminated
to and accepted by the U.S. public. Public knowledge of the health risks of smoking
can be considered under three broad categories: whether smoking is harmful to health
in general and whether smokers perceive themselves to be at risk from smoking, as well
as the magnitude of risk from smoking and how this compares to other health risks. Because health concerns and risks among adolescents differ from those of adults, we have
addressedsurveys of their knowledge under a separate heading.
For each specific known health risk noted, the section below includes: (1) a description of the known medical or scientific facts; that is, a brief summary of the information known about the health risk (see Chapter 2 for a more detailed description of the
information about health risks), (2) a report on the trends in the public’s knowledge of
this fact (if available), and (3) a brief description of the current status of knowledge
with respect to smoking status. This Section concludes with a summary of the important gains in knowledge, the gaps that remain, the factors that may promote or interfere
with change, and the relationship between these trends and the 1990 Health Objectives
for the Nation.
In a few cases, published studies have analyzed public knowledge or beliefs by
so&demographic groupings (NCHS 1988; Folsom et al. 1988; Fox et al. 1987;
Shopland and Brown 1987; Dolecek et al. 1986). Because these analyses were available only occasionally, and because some of these studies did not control for smoking
SklhlS,
so&demographic correlation data are not presented below. Because smoking
rates and socioeconomic status are inversely correlated (Chapter 5). differences in
public knowledge or beliefs according to smoking status may reflect differences in
socioeconomic status.

IS CigaretteSmokingHarmful to Smokersin General?
In 1964, 81 percent of adults strongly or mildly agreed that smoking is harmful to
health (Table 2). An identical series of questions asked in the AUTSs from 1964-75
demonstrated an increase in this belief to 90 percent of adults. Public knowledge on
this question increased during this period among current smokers (70 to 8 1 percent), as
well as among never smokers (89 to 95 percent).
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TABLE 2.-Trends

in public knowledge about smoking and health
Cigarette smoking is harmful to health
(percentage who agree by smoking status)

Survey

Year

Reference

Current
smokers

Former
smokers

Never
smokers

All nonsmokers

All adults

1. AUTS’

1964

US DHEW 1969

70

91

89

89

81

2. AUTS’

1966

US DHEW 1969

78

89

89

89

85

3. ALJTS*

1970

US DHJZW 1973

79

92

92

92

87

4. AUTS’

1975

US DHEW 1976a

81

95

95

95

90

‘Rrcentagesincludethosewho “strongly agree”or “mildly agree.”
NOTE: ACNE questions:
I. Smokingcigarettesis harmful to health(stronglyagree.mildly agree.no opinion. mildly disagree,stronglydisagree).
2. Cigarettesmokingis harmful to health(stronglyagree.mildly agree.no opinion. mildly disagree,stronglydisagree).
3-4. Smokingcigarettesis harmful to health(stronglyagree.mildly agree,no opinion/don’tknow, mildly disagree,stronglydisagra).

TABLE 3.-Trends in public beliefs regarding the relative hazards of different
cigarette brands, 1970,1975,1986
Percentage of current smokers
1970

1975

1986

Some kinds of cigarettes are probably more hazardous
to health than othersa

Kind I smoke probably less hazardous than othersa

(6)
(25)

(25)

(8)
(21)

Kind I smoke probably about the same as others=

(14)

(14)

(13)

Kind I smoke probably more hazardous than othersa

Don’t know

(2)

Subtotal

(10)

(2)

(2)

47

51

45

All cigarettes are probably about equally hazardousa

43

41

50

Cigarettes are probably not hazardous to health at all

4

5

2

Don’t know or not stated if some are hazardous

6

4

3

100

100

Total
‘The word “probably”
SOURCE:

AUTSs

was not used in the 1986 AUTS.
1970, 1975, 1986 (US DHEW

The wording

1973.1976~1;

in the three surveys

US DHHS.

was otherwise

100
similar

in press).

Although smokers and nonsmokers acknowledge the health risks from smoking, certain types of smoking (such as light smoking or smoking low-tar cigarettes) or smoking for a limited period of time may be perceived as less hazardous. In general, there
are few data to assess the degree to which these beliefs are held. According to the
AUTSs in 1970, 1975, and 1986,45 to 50 percent of current smokers believed that
“some kinds of cigarettes are probably more hazardous than others,” 40 to 50 percent
believed that “all cigarettes are probably about equally hazardous,” and 5 percent or
less believed that “cigarettes are probably not hazardous to health at all” (Table 3).
More specific data are reviewed below.
Heavy Versus Light Smoking
A large body of evidence has shown that light smoking, that is, 1 to 9 cigarettes per
day, is associated with a significantly increased risk of overall morbidity and mortality
from lung cancer, chronic obstructive pulmonary disease (COPD), heart disease, and
other smoking-related diseases compared with never smoking (US DHEW 1979a; US
DHHS 1982,1983,1984).
Between 1970 and 1978, national surveys conducted by the Roper Organization addressed beliefs regarding the health risks of heavy versus light smoking (FTC 1981).
Respondents were asked how hazardous smoking is and were given three possible
responses: any amount, only heavy smoking, and not hazardous. In 1970,45 percent
of respondents considered only heavy smoking to be hazardous (Table 4); by 1978,31
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TABLE 4.-Trends in public knowledge about the health hazards of smoking

Survey

Ytar

Reference

hY
amount

What amount of smoking is hazardous to health?+ *
(percentage who responded for each amount)
Not
hazardous

I. Roper

1970

Roper 1978

47

45

5

3

2. Roper

1972

Roper I978

48

42

6

4

3. Roper

1974

Roper 1978

54

39

4

3

4. Roper

1976

Roper 1978

54

38

4

4

5

4

5. Roper

1978

Roper 1978

61

31

6. AUTS

1986

US DHHS, in press

72

20

5 (current smokers)

81

13

4

(former smokers)

85

II

4

(never smokers)

~Respondents
bPcrcentagcs
NOTE:
l-5.

were ailowed
of respses

Actual

only one answer.

surveys

The ‘*no1 hazardous”

refer to all respondents;

in AUTS

response

was not availaMe

1986, percentages

for the AUTS.

represent

cumnt,

former,

and never smokers.

questions:

How hazardous

6. Do you think

to choose
in Roper

is

smoking,?,(anyamoun1,only heavy smoking.

that1 only heavy

smoking

is hazardous

not hazardous,

or that any smoking

don’t

is hazardous’?

knowy
(only

heavy

smoking,

any smoking.

don’t

know]

respectively.

percent considered only heavy smoking to be hazardous. Corresponding increases occurred in those responding “any amount.”

The 1986 AUTS posed a similar question but did not offer “not hazardous” as a possible response (Table 4). It showed that most respondents, given the two choices of
“any amount” or “only heavy smoking,” chose the former (85, 8 1, and 72 percent of
never, former, and current smokers, respectively).
When asked, “How many cigarettes a day do you think a person would have to smoke
before it would affect their (sic) health ?” 49 percent of current smokers and 40 percent
of never smokers cited 10 or more (Table 5), thus failing to recognize light smoking as
a health risk. Twenty percent of current smokers cited 25 or more cigarettes as the minimum number necessary for adverse health effects (Table 5), which is identical to the
proportion of current smokers who indicated, in response to the prior question, that only
heavy smoking is hazardous to health (Table 4).
Tar Yield
Studies have shown that smoking filtered lower tar cigarettes reduces the risk of lung
cancer compared with smoking unfiltered higher tar cigarettes. However, there is no
conclusive evidence that the lower yield cigarettes are associated with reduced risk of
overall mortality, cancers other than lung, COPD, or heart disease. Moreover, compensatory smoking behavior in response to lower nicotine intake might actually increase
the intake of tobacco smoke toxins in some individuals (US DHHS 1981).
Very few surveys have assessedthe perceived harmfulness of low-tar cigarettes versus high-tar cigarettes or never smoking. In the 1980 Roper Survey (FTC 1981),
respondents were presented with the following false statement: “It has been proven
that smoking low-tar, low-nicotine cigarettes does not significantly increase a person’s
risk of disease over that of a nonsmoker.” Nine percent of smokers said they “know
it’s true,” 27 percent said they “think it’s true,” and 32 percent said they did not know
if it was true or not. The complicated wording of this question and use of the word
“proven” make interpretation of these results difficult. Different results may have been
obtained using a question such as, “Do you believe that smoking low-tar cigarettes is
or is not harmful to health?”
The 1980 Roper survey also asked respondents their beliefs about the following statement: “Even if a woman smokes low tar, low nicotine cigarettes during pregnancy, she
still significantly increases her risk of losing the baby before or during birth.” Fortythree percent of all respondents and 37 percent of smokers said they “know it’s true”
or “think it’s true” (unpublished data, FTC).
The 1987 NHIS asked respondents if they believed that “People who smoke low tar
and nicotine cigarettes are less likely to get cancer than people who smoke high tar and
nicotine cigarettes.” A total of 30 percent agreed with the statement whereas 50 percent
disagreed (year-end data).
Folsom and associates (1988) surveyed 1,252 blacks (aged 35 to 74 years) and 1,870
whites in the metropolitan Minneapolis/St. Paul area during 1985-86. Respondents
were presented with the following statement: “If ‘tar’ and nicotine were removed from
cigarettes, there would be no other chemicals in tobacco smoke that cause disease.”
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TABLE S.-jPublic

knowledge about the health hazards of smoking in relation to daily cigarette consumption, 1986
How many cigarettes a day you think a person would have to smoke before it would affect their health?’
(percentage indicating the following number of cigarettes per day)
I

2-4

5-9

Current smokers

14

4

Former smokers

17
21

Never smokers
%e

queslion

was open ended.

Responses

SOURCE: AUTS 19R6 (US DHHS. in

were grouped

press).

Don’t
know

aul

IO-14

15-24

25-39

8

12

17

3

6

10

13

19

2

9

22

9

10

I1

19

1

9

20

in the calegories

l-9.

l&24.

and 225 cigarettes

per day 10 conform

to the common

definitions

17

of light,

moderate,

25

and heavy

smoking.

The percentages of those correctly identifying this statement as false were 59 percent
of black men, 76 percent of white men, 42 percent of black women, and 60 percent of
white women. Those who considered the statement to be true may believe low-tar and
-nicotine cigarettes to be less hazardous.

Overall mortality ratios for smokers compared with nonsmokers increase with the
duration of smoking. Overall mortality rates among smokers are slightly above the
rates of nonsmokers for the first 5 to 15 years of smoking but then increase more rapidly as the years of smoking increase (US DHEW 1979a). Mortality ratios for lung cancer, coronary heart disease (CHD), and COPD increase with decreasing age of initiation (US DHHS 1982, 1983, 1984). An increased risk of morbidity (e.g., as measured
by days of hospitalization, bed disability, and work lost) among smokers may occur
much earlier than increases in mortality ratios.
The 1964 AUTS asked respondents, “How many cigarettes a day for how many years
might make a cigarette smoker more likely to get lung cancer?” Most of those who
considered smoking to be a cause of lung cancer believed that smoking would increase
the risk of lung cancer only after at least 10 years of smoking (regardless of the number of cigarettes smoked per day) (Table 6).
The 1986 AUTS asked respondents, “How long would a person have to smoke (number) of cigarettes each day before it would affect their (sic) health?” The number of
cigarettes used in this question was the number identified by the respondent (in the previous question) as that which “a person would have to smoke before it would affect
their (sic) health” (see Table 5). A majority of respondents in all smoking categories
believed that smoking 10 or fewer years would affect a person’s health. A higher percentage of never smokers (36 percent) than current smokers (23 percent) believed that
smoking less than 1 year would affect a person’s health. Correspondingly, a slightly
higher percentage of current smokers (10 percent) than never smokers (5 percent)
believed that health effects would occur only after at least 15 years of smoking (Table
7).

The wording in these two questions from the 1964 and 1986 AUTSs is substantially
different, making any comparison difficult. In particular, the 1986 question may have
favored responses indicating a shorter duration of smoking by referring to general effects on health (which could be interpreted as nothing more than a cough) whereas the
1964 question asked about the risk of lung cancer.
Does Cigarette Smoking Cause:
Lung Cancer?

Lung cancer, first correlated with smoking more than 50 years ago, is the single
largest contributor to the total cancer death rate (US DHHS 1982). Lung cancer alone
accounted for an estimated 139,000 (28 percent) of the estimated 494,000 total cancer
deaths in the United States in 1988 (ACS 1988a). It is estimated that cigarette smoking
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TABLE 6.-Public

beliefs about the health effects of smoking in relation to duration of smoking, 1964
How many cigarettes a day for how many years might make a cigarette smoker “bore likely to get lung cancer?
(percentage indicating the following number of years )
Don’t know/
no answer

Smokers not more
likely to get lung
cancer

59

lcLl9

2&29

Em

Current smokers

10

12

12

II

10

43

Former smokers

17

17

16

14

14

22

Never smokers

17

16

10

13

19

24

“Asked

only of those who indicated

in the previous

respondents.
bRegardless

of number

SOURCE:

AUTS

of cigarettes

1964 (US DHEW

per day.
1969).

survey

question

that smokers

are more likely

than nonsmokers

to develop

lung cancer.

The denominators

for these percentages

include

all

TABLE 7.-Public

beliefs about the health effects of smoking in relation to duration of smoking, 1986
How long would a person have to smoke (number) cigarettes’each day before it would affect their health?
(percentage indicating the following years of smoking)
<l

l-2

3-5

6-10

1 I-15

>I5

Never

Don’t
know

Current smokers

23

15

10

8

3

10

0.6

30

Former smokers

24

13

I3

IO

3

9

0.4

29

Never smokers

36

I6

IO

6

2

5

0. I

25

%IC numberof cigarettesused
their health.”
SOURCE:

in this question

was the number

(See Table 6).
AUTS

1986 (US DHHS,

in press).

identified

by the respondent

(in the previous

survey

question)

as that which

“a person

would

have to smoke

before

it would

affect

causes approximately 90 percent of lung cancer deaths in men and 80 percent in women
(see Chapter 3).
Surveys have addressed public knowledge about the relationship between smoking
and lung cancer since 1954. In 1954, fewer than half of adults (41 percent) thought that
smoking is one of the causes of lung cancer (Table 8). Since that time, public
knowledge of the association between smoking and lung cancer has increased steadily. By 1964, a majority of adults (66 percent) believed that smoking causes lung cancer; surveys in 1985, 1986, and 1987 showed that this proportion had increased to between 87 and 95 percent.
Heart Disease?

The 1964 Report of the Surgeon General’s Advisory Committee identified an association between smoking and CHD, although it did not consider the available data to be
sufficient to establish a causal relationship (US PHS 1964). Since that time, evidence
from numerous investigations has established cigarette smoking as the most important
modifiable risk factor for CHD in the United States (US DHHS 1983). Cigarette smoking increases the risk of death from CHD approximately threefold in persons less than
6.5 years old and is responsible for 40 to 45 percent of CHD deaths in this age group
(Chapter 3).
Public beliefs that smoking is associated with the risk of CHD have steadily increased
since 1964, when fewer than half of adults (40 percent) thought that smokers were more
likely than nonsmokers to develop heart disease (Table 9). Surveys in 1985, 1986, and
1987 showed that 77 to 90 percent of adults believed that smoking increases the risk of
developing heart disease. Each of these recent surveys showed that current smokers
were less likely to have this belief than former and never smokers.
In 1986, current smokers were less likely to acknowledge a relationship between
smoking and heart disease (71 percent) than were former smokers (84 percent) and
never smokers (80 percent).
Chronic

Obstructive

Pulmonary

Disease?

The 1964 Report of the Surgeon General’s Advisory Committee identified cigarette
smoking as the most important cause of chronic bronchitis (US PHS 1964). Today,
cigarette smoking has been identified as the major cause of chronic bronchitis and emphysema in the United States. Eighty to eighty-five percent of deaths from COPD are
attributed to cigarette smoking (Chapter 3; also see US DHHS 1984).
Since 1964, the public belief that smoking is associated with an increased risk of
COPD has increased. In 1964, half of adults (50 percent) thought that smokers were
more likely to get chronic bronchitis and emphysema (Table 10). By 1986, most adults
thought that cigarette smokers were more likely than nonsmokers to develop chronic
bronchitis (81 percent) and emphysema (89 percent). The preliminary first-quarter
1987 NHIS estimates were similar.
In three surveys that asked identical questions regarding emphysema and chronic
bronchitis (NHISs 1985 and 1987, AUTS 1986), there were consistent slightly higher
proportions who believed that smoking is associated with emphysema compared with
chronic bronchitis.
In 1986, smokers were less likely to acknowledge an association between smoking
and chronic bronchitis (73 percent) than were former smokers (84 percent) and never
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TABLE S.-Trends

in public knowledge about smoking and lung cancer
Cigarette smoking causes lung cancer
(percentage who agree by smoking status)
Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All
adults

Survey

Year

I.

Gallup

I954

Gallup I98 I

41

2.

Gallup

I957

Gallup 1981

50

3.

Gallup

1958

Gallup I98 I

44

4.

AUTS

1964

US DHEW 1969

53

75

7s

75

66

5.

AUTS

1966

US DHEW 1969

57

79

70

72

66

6.

Gallup

1969

Gallup 1981

71

7.

Gallup

1971

Gallup I98 I

71

8.

Gallup

1977

Gallup 1981

81

Y.

Gallup

1978

Gallup 1978

72

87

81

IO. Gallup

1981

Gallup I98 I

69

91

X3

Reference

TABLE K-Continued
Cigarette smoking causes lung cancer
(percentage who agree by smoking status)
Never
smokers

All
nonsmokers

All
adults

96

96

96

95

85

94

95

95

92

75

90

94

87

83

92

Current
smokers

Year

Reference

II. NHIS

1985

NCHS 1986’

92

12. AUTS

1986

US DHHS, in press

13. Gallup

1987

ALA 1987

14. NHISb

19x7

Survey

Former
smokers

92

“And unpublished
data.
,
hPreliminary
first-quarter data
(unpublished).
Year-end percentage for all adults is 89 percent.
NOTE:
Actual questions:
l-3. Do you think that cigarette smoking is or is not one of the causes of lung cancer? (yes, is a cause; no, is not a cause; no opinion)
4-5. Would you say that cigarette smoking is definitely,
probably, probably not. or definitely
not a major cause of lung cancer, or that you have no opinion

89

either

way?’

IS- IO. Do you think that cigarette smoking is or is not one of the causes of lung cancer? (yes. is a cause: no, is not a cause: no opinion)
I I. Tell me if you think cigarette smoking detinitely
increases, probably increases, probably does not, or definitely
does not increase a person’s chances of getting the following
cancer.**
12. Do you think a person who smokes is any more likely to get lung cancer than a person who doesn’t smoke? (much more likely, somewhat more likely, no. don’t know)
13. Do you think smoking is a cause of lung cancer? (yes. no. don’t know)
14. People have differing
beliefs about the’relationship
between smoking and health. Do you believe cigarette smoking
‘Percentages
include those who say smokmg is “definitely”
or “probably”
a major cause of lung cancer.
“Percentages
include those who believe smoking “definitely”
or “probably”
increases the risk.
‘Percentages
include those who believe smokers are “much more likely”or”somewhat
more 1ikely”to
get lung cancer.

is related to

lung cancer?

problems

lung

TABLE 9.-Trends

in public knowledge about smoking and heart disease
Smoking cigarettes causes heart disease
(percentage who agree by smoking status)
Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All
adults

US DHEW 1969

32

51

44

46

40

1966

US DHEW 1969

33

53

43

41

42

AUTS

1966

US DHEW 1969

‘46

65

58

60

54

4.

Gallup

1969

Gallup I98 1

60

5.

Gallup

1917

Gallup 198 I

68

6.

Gallup

I978

Gallup 1978

63

72

68

7.

Gallup

1981

Gallup 1981

59

82

74

8.

NHIS

1985

NCHS 1988

88

93

92

92

90

9.

AUTS

1986

US DHHS, in press

71

84

80

81

78

Survey

Year

I.

AUTS

1964

2.

AUTS

3.

Reference

TABLE 9.-Continued
Smoking cigarettes causesheart disease
(percentage who agree by smoking status)
Survey

Year

IO. NHISa

1987

%eliminary
NOTE:
l-2.

first-quarter
Actual

3. Cigarette

who don’t
smokers

Do you think

of getting

smoke ugarertes

are more likely

that cigarette

percentage

Former
smokers

Never
smokers

73

82

77

All
nonsmokers

All
adults
77

for all adults is 76 percent.

R. Do you think cigarette

smokmg

who smokes

a person

10. People have differing

beliefs

heart disease are the same for people
who do smoke cigarettes’!

to die from heart dibeaae than people
increases,

probably

is any more likely

about the relationship

‘Percentages

include

those who “strongly

include

those who believe
those who believe

who don’t

who don’t

smoke

smoke cigarettes.

cigarettes

(strongly

as they are for people

agree. mildly

who do smoke cigarettes?

agree. no opinion.

mildly

disagree.

Who would

strongly

is or is not one of rhe causes of hean disease’?

definitely

‘Percentages

include

coronary
or people

smokmg

9. Do you think

“Percentages

Year-end

Current
smokers

questions:

Do you thmk the chances

get it, people
4-7.

data (unpublished).

Reference

between

agree”or”mildly
that smoking
smokers

increases.

probably

dwa not. or definitely

lo get heat-i disease than a person who doesn’t
and health.

Do you believe

cigarette

or”probably”

increase\

more likely”or”somewhat

the risk.
more likely”

a person’s

(much

more likely,

smoking

is related

agree.”

“definitely”

are “much

smoking

does not increase

smoke?

’
to get heart disease.

chances

somewhat
to.

of getting
more likely,

heart disease?

hean disease?’
no. don’t

know)”

be more likely

disagree)’

to

TABLE lO.-Trends

in public knowledge about smoking and emphysema or chronic bronchitis
Percentaae who agree bv smoking status
Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All adults

55

56

50

52

54

51

94

91

92

91

85

92

90

91

89

75

91

90

85

Survey

Year

1.

AUTS

1964

US DHEW 1969

2.

AUTS

1966

US DHEW I%9

3.

NHIS

1985

NCHS 1986b

89

4.

AUTS

1986

US DHHS, in press

5.

Gallup

1987

ALA 1987

6.

NHIS’

1987

7.

AUTS

1966

US DHEW 1969

50

56

65

56

59

8.

NHIS

1985

NCHS 1986b

82

89

88

88

86

Reference

Smoking is a cause of emphysema/chronic bronchitis
42

60

46
60
Smoking is a cause of emphysema

19
87
Smoking is a cause of chronic bronchitis

84

84

TABLE lO.-Continued
Percentage who agree by smoking status
Survey

Year

AUTS

1986

10. NHISa

1987

9.

Reference
US DHHS, in press

Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All adults

73

84

83

84

81

71

81

79

77

‘Preliminary
first-quarter
data (unpublished).
Year-end percentages for all adults are 75 percent (chronic bronchitis)
and 82 percent (emphysema).
“And unpublished
data.
NOTE: Actual questions:
l-2. Do you think the chances of getting emphysema
and chronic bronchitis
are the same for people who don’t smoke cigarettes as they are for people who do smoke cigarettes’? Who would
more likely to get it, people who don’t smoke cigarettes or people who do smoke cigarettes?*
3. Tell me if you think cigarette smoking definitely
increases, probably increases, probably does not. or definitely
does not increase a person’s chances of getting the following
problems
emphysema.’
4. Do you think a person who smokes is any more likely to get emphysema
than a person who doesn’t smoke? (much more likely. somewhat more likely, no. don’t know)”
5. Do you think that smoking is a cause of emphysema?
(yes, no. don’t know)
6. Do you believe crgarette smoking is related to emphysema?
7. Cigarette smoking causes chronic bronchitis.
(strongly agree, mildly agree, no opmion. mildly disagree, strongly disagree)’
8. Tell me if you think cigarette smoking definitely
increases. probably increases. probably does not, or definitely
does not increase a person’s chances of getting the followmg
problems
chronic bronchitis.’
9. Do you think a person who smokes is any more likely to get chronic bronchitis
than a person who doesn’t smoke’? (much more likely, somewhat more likely, no, don’t know)”
10, People have differing
beliefs about the relationship
between smoking and health. Do you believe cigarette smoking is related to.
chronic bronchitis?
Percentages are those who believe that smokers are more likely to get emphysema
and chronic bronchitis.
‘Percentages
include those who”strongly
agree”or”mildly
agree.”
“Percentages
include those who believe smokers are “much more likely”or
“somewhat
more likely” to get the disease.
‘Percentages
include those whobelieve
that smoking “definitely”or
“probably”
increases the risk.

be

smokers (83 percent). Similarly, smokers were less likely to acknowledge an association between smoking and emphysema (85 percent) than were former smokers (92 percent) and never smokers (90 percent). Similar patterns were seen in the earlier surveys.
Other Cancers?
Laryngeal and esophageal cancer:

By 1964, smoking was identified as a cause of
laryngeal cancer in men; an association between smoking and cancer of the esophagus
was also noted, although the data were not considered sufficient to establish a causal
relationship at that time (US PHS 1964). An estimated 75 to 90 percent of laryngeal
and esophageal cancer deaths are attributed to smoking, and smokers have mortality
rates from these diseases that are approximately 8 to 18 times higher than those of never
smokers (Chapter 3).
Since 1977, public beliefs that smoking increases the risk of developing cancer of the
larynx and esophagus have not changed substantially (Table 11). In 1977,79 percent
of adults reported that smoking is one of the causes of throat cancer. In 1985,80 percent of adults thought that smoking increases a person’s risk of developing esophageal
cancer and 88 percent thought that smoking increases the risk of acquiring laryngeal
cancer. Use of different wording to describe the cancer site (throat, laryngeal,
esophageal, “mouth and throat”) makes comparisons among these surveys difficult.
In 1986, current smokers were less likely to acknowledge a relationship between
smoking and laryngeal cancer (82 percent) than were former smokers (91 percent) or
never smokers (9 1 percent). Similar patterns were seen in the earlier surveys and in the
preliminary 1987 NHIS data (Table 11).
Bladder cancer: The 1964 Report of the Surgeon General’s Advisory Committee
identified an association between smoking and cancer of the bladder, although the
evidence was not considered sufficient to establish acausal relationship (US PHS 1964).
Thirty-seven to forty-seven percent of bladder cancer deaths are now attributable to
smoking (Chapter 3).
Few data are available on public knowledge about the association between smoking
and cancer of the bladder. The 1979 Chilton Survey (Chilton 1980) showed that 25
percent of adult respondents (29 to 3 1 years of age) believed that “cancer of the bladder (has) been found to be associated with cigarette smoking.” In the 1985 NHIS, 36
percent of adults thought that cigarette smoking definitely or probably increases a
person’s risk of developing bladder cancer. In the 1986 AUTS, 33 percent of adults
thought that smokers are more likely than nonsmokers to develop bladder cancer. Current smokers were lesslikely to acknowledge
this relationship(25 percent)thanwere
former smokers (32 percent) and never smokers (38 percent).

What Are the Special Health Risks for Women?
The special health risks for women include effects of smoking on pregnancy outcome, increased risk of cardiovascular disease (CVD) among smokers who use oral
contraceptives, and increased risk of cervical cancer in women who smoke (Chapters
2 and 3). Data exist on public beliefs regarding the first two of these three categories
of risk.
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TABLE Il.-Trends

in public knowledge about smoking and cancer of the mouth/throat/larynx/esophagus
Smoking causes cancer of the mouth/throat/larynx/esophagus
(percentage who agree by smoking status)
Current
smokers

Year

Reference

1917

Gallup 1981

2. Gallup

1978

Gallup 1978

13

Survey
1. Gallup

Never
smokers

Former
smokers

All
nonsmokers

All adults

79
79

82

3. Gallup

1981

Gallup 1981

69

87

81

4. NHIS

1985

NCHS 1986h

83

90

90

90

88

5. NHIS

1985

NCHS 1986’

75

83

82

82

80

6. AUTS

1986

US DHHS, in press

82

91

91

91

88

85

83

7. NHIS*
%‘reliminary
first-quarter
hAnd unpublished
data.
NOTE:

13

1987

Actual

data (unpublished).

Do you think that cigarette

4-5.

Tell me if you think cigarette
larynx

6. Do you think

a person

include

smoking

for all adults is 80 percent.

is or is not one of the causes of cancer of the throat?

smoking

or voice box (question

7. People have differing
‘Percentages

percentage

questions:

l-3.

, cancerofthe

Year-end

80

who smokes
beliefs

definitely
4).

is any mwe

about the relationship

those who believe

increases,

probably

cancer of the esophagus

that smoking

likely

increases,

probably

(question

5):

to get cancer of the larynx

between
“definitely”

smoking

and health.

or “probably”

does not, or definitely

or voice box than a person
Do you believe

increases

the risk.

cigarette

does not increase

who doesn’t
smoking

a person’s

chances

of getting

the following

smoke?

is related

to.

cancer of the mouth

and throat?

problems

Effects

of Smoking

on Pregnancy Outcome

In 1964, knowledge of the health consequexes of smoking during pregnancy mostly concerned the increased risk of low-birthweight babies (US PHS 1964). Considerable evidence has accumulated since that time. In the 1980 Surgeon General’s
Report, smoking was identified as an important cause of premature births, miscarriages,
and stillbirths, as well as low-birthweight babies (US DHHS 1980).
From the data available. it appears that the public has become more knowledgeable
about the effects of smoking on premature births. In 1966, 34 percent of adults of all
ages thought that women who smoke during pregnancy are more likely to have premature babies than women who do not smoke (Table 12). Fox and coworkers (1987)
published data on beliefs about the risks of smoking during pregnancy among persons
18 to 44 years of age. By 1985.70 percent of adults aged IX to 44 veurs thought that
smoking during pregnancy definitely or probably increases the chances of premature
birth.
Only recent data are available on public knowledge of the effects of smoking on spontaneous abortion (miscarriage), stillbirth, and low birthweight (Table 12). In 1985,80
percent of adults (aged 18 to 44 years) thought that smoking during pregnancy definitely or probably increases the risk of having a low-birthweight baby: 74 percent of adults
thought that smoking definitely or probably increases the risk of miscarriage; and 66
percent of adults thought that smoking during pregnancy definitely or probably increases the risk of stillbirth. The 1987 NHIS showed that 89 percent of respondents
believed that smoking during pregnancy “may” harm the baby. The 1966, 1985, and
1987 surveys each showed that current smokers were less likely than nonsmokers to
believe that smoking increases the risk of adverse pregnancy outcomes. The Federal
Trade Commission (FTC) (1981) reviewed data from a 1979 Chilton survey and a 1980
Roper survey on public beliefs concerning the effects of smoking during pregnancy.
Risk of Cardiovascular

Disease Among Smokers Who Use Oral Contraceptives

In 1964, the interactive effect of smoking and oral contraceptive use on the risk of
CVD had not been established. The 1977/1978 Surgeon General’s Report cited recent
studies showing that oral contraceptive use potentiates the harmful effects of smoking
on the cardiovascular system (US DHEW 1978). Since 1978, the package inserts for
oral contraceptives have described this risk for users (see Chapter 7). It is now known
that oral contraceptives or cigarettes, when used alone, increase the risk of heart attacks
twofold; however, when used in combination, the increased risk is tenfold (US DHHS
1980). Smoking and oral contraceptive use also appear to interact synergistically to
greatly increase the risk of subarachnoid hemorrhage (US DHHS 1983).
No trend data are available on the knowledge of health risks from the combined use
of cigarettes and oral contraceptives. In 1985,62 percent of adults aged 18 to 44 years
believed that a woman who both takes oral contraceptives and smokes is more likely
to have a stroke (Table 12). Nonsmokers were only slightly more likely than smokers
to believe this (65 vs. 59 percent). Women were much more likely to believe this than
Weremen (72 vs. 52 percent). In 1980,64 percent of women believed that a woman
who takes birth control pills further increases her risk of getting a heart attack if she
aho smokes.
197

TABLE 12.-Trends

in public knowledge about the special health risks for women who smoke
Percentage who agree by smoking status’

Survey

Year

Current
smokers

Smoking during pregnancy increases the chances of premature birth
1. AUTS
1966
25
2. NHIS
1985 (all)
64
2. NHIS
1985 (men)
2. NHIS
1985 (women)
Smoking during pregnancy increases the chances of stillbirth
3. NHIS
1985 (all)
3. NHIS
1985 (men)
3. NHIS
1985 (women)

57

Smoking during pregnancy increases the chances of miscarriage
4. NHIS
1985 (all)
66
4. NHIS
1985 (men)
4. NHIS
1985 (women)
Smoking during pregnancy increases the chances of having a low-birth,weight baby
5. NHIS
1985 (all)
14
5. NHIS
1985 (men)
5. NHIS
I985 (women)
A woman taking birth control pigs is more likely to have a stroke if she smokes
6. NHIS
1985 (all)
59
6. NHIS
1985 (men)
48
6. NHIS
I985 (women)
70

Former
smokers

Never
smokers

All
nonsmokers

All
adults

43
71

34
75

67

72

66
63
68

75

79

74
72
75

82

83

80
74
85

67
57
80

64
54
72

70
64
76

65
55
74

62
52
72

TABLE 12.-Continued
Percentage
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Year
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8.
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birth

control

Roper
b{

a pregnant

woman

further

1980

(women)

harm

increases

her risk

for 1966 include

all adults

of getting

a heart

attack

agree

by smoking

status
All
nonsmokers

Never
smokers

if she also

All
adults

smokes
64

90

83

(US DHEW

who

the baby

1987

NHIS

‘Data

pills

may

Former
smokers

Current
smokers

1969).

Data for 1985 are from Fox et al. (J987)

and NCHS

93
(1986)

and mclude

89

only those people

I8 to 44 year?, of age.

Roper data for 1980 are from

thefTC(l981).
bPreliminary
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first-quarter

Actual

I. -Women

data (unpublished).
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Other Health Risks Related to Tobacco Use
Involuntary

(Passive) Smoking

In 1964, the health effects of environmental tobacco smoke (ETS) exposure were not
established. Today, ETS has been identified as a cause of disease, including lung cancer, in healthy nonsmokers. In addition, compared with the children of nonsmoking
parents, children of parents who smoke have an increased frequency of respiratory infections and slightly lower rates of increase in lung function as the lungs mature (US
DHHS 1986a).
From the available data, it appears that the public is more likely to believe that there
are health risks from ETS exposure. The percentage of adults who thought that smoking is hazardous to nonsmokers’ health increased from 46 percent to 58 percent between 1974 and 1978 (Table 13). By 1986 (AUTS), 81 percent of adults thought that
tobacco smoke is harmful for nonsmokers who live or work with smokers. Similarly,
in 1987 (ACS 1988b), 8 1 percent thought that people’s smoke is harmful to others nearby. The 1986 and 1987 surveys used wording corresponding to Level 2 (general acceptance) beliefs. The 1987 NHIS used wording corresponding to Level 3 (personalized acceptance) beliefs, but nevertheless obtained the same proportion (8 1 percent)
(Table 13).
In the 1986 AUT’S, former and never smokers were more likely to consider ETS to
be. generally harmful to health (82 and 87 percent; respectively), compared with current smokers (69 percent). Similar patterns were seen in the 1987 NHIS and 1988 Gallup survey. In the 1986 AUTS, when nonsmokers were asked whether they considered
ETS to be harmful to their health, 69 percent responded that they thought so (62 percent of former smokers and 74 percent of never smokers).

Is Smoking an Addiction?

In 1964, the Surgeon General’s Advisory Committee came to the following conclusion, based on the evidence available at that time: “The tobacco habit should be
characterized as an habituation rather than an addiction.” The Advisory Committee’s
Report, however, did note that tobacco use is “reinforced and perpetuated by the pharmacologic actions of nicotine on the central nervous system” (US PHS 1964). The
1979 Surgeon General’s Report called smoking “the prototypical substance-abuse dependency” (US DHEW 1979a). The 1988 Surgeon General’s Report reaffirmed that
conclusion and provided a detailed review of the evidence (US DHHS 1988).
Only limited data are available to assesspublic knowledge of the addictive nature of
tobacco use. In a 1978 survey conducted by the Roper Organization, 50 percent of
adults (57 percent of smokers) considered smoking a habit, 29 percent (22 percent of
smokers) thought it an addiction, and 17 percent (15 percent of smokers) believed it to
be both (Roper 1978).
In a 1986 Gallup poll of 1,046 adults 18 years and older conducted in Canada by
household interviews, 76.5 percent of respondents considered “cigarette smoking to be
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TABLE 13.-Trends

in public knowledge about the health risks of passive smoking
Smoking is haLardous lo nonsmokers’ health
(percentage who agree bv smoking status)

Survey

YetiI

Reference

Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All adults

I. Roper

1974

Roper 1978

30

57

46

2. Roper

1976

Roper 1978

38

61

52

3. Roper

1978

Roper 1978

40

69

58

4. AUTSa

1986

US DHHS, in press

85

81

5. NHISb

1987

6. Gallup

1987

ACS 1988b

69

82

87

68

85

88

81

64

86

89

81

‘Percentages presented here are slightly lower than those previously published (CDC 1988) because the lauer did not include “don’t know” respomeh in the denommator.
%eliminary first-quarter data (unpublished). Year-end percentage for all adults is 81 percent.
NOTE: Actual questions:
l-3. Is smoking hazardous tononsmokers’ health? (probably is hazardous, probably doesn’t have any real effect, don’t know)
4. Think now for a moment about a nonsmoker who lives or works with smokers
Do you think that exposure to tobacco smoke is harmful or not harmful to the nonsmoker’s health?
5. The smoke from someone else’s cigarette is harmful to you. (strongly agree, agree. disagree, strongly disagree)’
6. If people smoke. do you think that it is harmful or is nor harmful to people who are near them? (yes, harmful; no, not harmful; can’t ray/no op~mon)
‘Percentages include those who”strongly agree” or”agree.”

like a drug addiction.” Of current smokers, 79.6 answered “yes” to the question, “Do
you think you are addicted to cigarettes?” (Canadian Gallup 1986)

Interaction Between Smoking and Other Exposures
The 1985 Surgeons General’s Report (US DHHS 1985) reviewed evidence regarding the interaction between smoking and a variety of occupational exposures in causing disease. With respect to the interaction between smoking and asbestos, the Report
concluded that these two exposures act synergistically to increase the risk of lung cancer. The risk of lung cancer in cigarette-smoking asbestos workers is more than fiftyfold the risk in nonsmokers who have not been exposed to asbestos.
Few data are available on public knowledge of these interactions. The 1980 Roper
survey (unpublished data, FTC) asked respondents about their belief concerning the
following statement: “If you smoke and have worked with asbestos you are at least 50
times more likely to get lung cancer than if you have done neither.” Seventy-four percent of respondents (and 69 percent of smokers) said that they “know it’s true” or “think
it’s true.”

Smokeless Tobacco
Smokeless tobacco (ST) use leads to increased risk of oral cancer and nicotine addiction (US DHHS 1986~).
No data are available to assesstrends in public knowledge of the health risks of ST
use. In the 1986 AUTS, 78 percent of adults thought that the use of chewing tobacco
is harmful in any way to a person’s health. Similarly, 73 percent thought that the use
of snuff is harmful to a person’s health. Current smokers were less likely to know about
the health effects of using chewing tobacco and snuff (7 1 and 66 percent, respectively) compared with former smokers (79 and 75 percent, respectively) and never smokers
(81 and 76 percent, respectively).
According to the 1987 NHIS (preliminary first-quarter estimates), 82 percent of
adults thought that a relationship exists between chewing tobacco use and mouth and
throat cancers. Seventy-seven percent thought that snuff use is related to these cancers
(unpublished data, National Cancer Institute).
Personal Health Risks for Smokers
There have been few attempts to determine smokers’ beliefs regarding their own personal risk. Several Gallup surveys conducted between 1977 and 1987 asked respondents, “Do you think cigarette smoking is or is not harmful to your health?” (Table 14).
Data are available for current smokers for the years 198 1 and 1985. The proportion of
current smokers answering in the affirmative increased from 80 percent in 198 1 to 90
percent in 1985. These data, at first glance, suggest that a high percentage of smokers
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TABLE 14.Trends

in public, beliefs about one’s personal risk from smoking
Cigarette smoking is harmful to YOUR health
(percentage who agree by smoking status)

Survey

YGU

Reference

Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All adults

I. Gallup

1977

Gallup

1985

2. Gallup

1978

Gallup

1978

83

95

90
90

3. Gallup

1981

Gallup

1985

80

96

90

4. Gallup

1983

Gallup

1985

5. Gallup

1985

Gallup

1985

6. Gallup

1987

ALA

7. NHIS’

1987

92
90

1987

‘Preliminary first-quarter data (unpublished). Year-end percentage is 55 percent.
NOTE: Actual questions:
l-6. Do you think cigarette smoking is or is not harmful to your health?
7. Do you believe your smoking has affected your health in any way?

96

96

94
94

55

perceive a personalized risk from smoking. However, nonsmokers were asked to
respond to the question, implying that the wording may not be understood by some
respondents as referring to truly personalized health risks. Wording such as, “Do you
think that your cigarette smoking is or is not harmful to your health?’ might elicit different responses.
The 1987 NHIS (unpublished data. National Cancer Institute) showed that 55 percent of current smokers answered “yes” to the question, “Do you believe your smoking has affected your health in any way ?” The principal reason this percentage is substantially lower than that obtained by the 1985 Gallup survey (90 percent) is probably
that the former was likely to be understood as referring to overt symptoms or disease,
while the latter was likely to be understood as referring to the risk of harm.
Another approach to measure perceptions of personalized risk has been to ask
smokers whether they are “concerned” about the effects of smoking on their health. It
appears that smokers are more likely today to be concerned that smoking is harmful to
their own health. In 1964.50 percent of current smokers were concerned about the possible effects of smoking on their own health (Table 15); this proportion increased to 75
percent by 1986. However, in 1986, only 18 percent of smokers were very concerned
about the effects of smoking on their health: 56 percent of smokers were only fairly or
slightly concerned; and 24 percent were not at all concerned.
From 1970-86, the percentage of smokers who were very concerned about the possible effects of smoking on their health decreased from 29 to 18 percent, while the percentage who were only slightly concerned increased from 19 to 34 percent. This
redistribution within the population of smokers having any concern may have occurred
because a much greater proportion of those who were very concerned may have quit
smoking during this period; therefore, they would not have been included in subsequent
surveys.
A third approach to assess personalized risk, or more correctly, the absence of personalized risk, is to ask smokers if they believe themselves to be at lower risk than other
smokers. In 1986, 21 percent of adults thought that the cigarettes they smoked were
less hazardous than other cigarettes (Table 3).
Other data pertaining to perceptions of personalized risk from ETS and from smoking among adolescents appear in the sections on Involuntary Smoking (above) and
Adolescent Knowledge (below).
How Harmful Is Smoking?
The data presented above reveal that a vast majority of adults agree that smoking is
hazardous to health and correctly recognize the conditions that are associated with
smoking. However, these data do not address the depth of the public’s understanding
regarding the absolute risk of smoking, the relative risks of smoking, the populationattributable risk of smoking, and the risk of smoking in comparison with other risks. A
more in-depth understanding of the risks of smoking may be much more important in
promoting behavioral change than the more superficial beliefs measured by the data
presented above. Unfortunately, only limited data are available to address the public’s
in-depth understanding of the risks of smoking.
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TABLE 15.-Trends

in smokers’ concern about the effects of smoking on their own health
Concern about the possible effects of cigarette smoking on your health
(percentage who responded by level of concern)

Very

Fairly
concerned

Only slightly
concerned

Not
concerned

Any
concerna

Year

concerned

I. AUTS

1964

13

18

19

50

50

2. AUTS

1966

12

17

18

53

47

3. AUTS

1970

29

22

19

31

69

4. AUTS

1975

25

23

19

32

68

5. AUTS

1986

18

22

34

24

75

Survey

‘Very. fairly, or only slightly concerned.
NOTE: Actual questions:
l-5. Are you in any way concerned about the possible effects of cigarette smoking on your health?
SOURCE: US DHEW ( 1969. 1973, 1976a): US DHHS, in press.

Absolute Risk
Absolute risks can be described by the proportion of those exposed to a given risk
factor who will actually die or develop the particular condition, or by the reduction in
life expectancy caused by exposure. As many as one-third of heavy smokers aged 35
years will die before age 85 of diseases caused by their smoking (Mattson, Pollack, Cullen 1987), and 30-year-old smokers will shorten their lives an average of 6 to 8 years
if they smoke a pack a day (US DHEW 1979a).
From 1970-78, the proportion of adults who believed that smoking a pack of cigarettes a day made a great deal of difference in longevity increased slightly from 42 to
50 percent (FTC 1981). However, most adults underestimate the impact of smoking
on longevity, according to a 1980 Roper survey. In this survey, 30 percent of the
population and 41 percent of smokers did not know that a typical 30-year-old smoker
shortened his life expectancy at all by smoking (FTC 198 1). Among those who did
know that smoking reduces one’s life expectancy, many underestimated the degree to
which this is true. On average, nonsmokers underestimated the loss in life expectancy
by about 2 years and smokers underestimated it by more than 4 years.
Relative Risk
Relative risk describes the risk of dying or developing disease for a person exposed
to a particular risk factor compared with someone not exposed. For example, male
smokers are 22 times more likely and female smokers are 12 times more likely to
develop lung cancer compared with nonsmokers of the same sex (Chapter 3).
In the 1980 Roper study, respondents were asked if smokers were specifically 10
times more likely to die from lung cancer (the estimated relative risk derived from the
data available at that time); 23 percent of the general population and 39 percent of
smokers did not believe this statement. Some of this lack of belief may be due to the
use of a specific figure. However, using more general terms, 16 percent of adults and
25 percent of smokers did not think that smokers were “many times” more likely than
nonsmokers to develop lung cancer (FTC 198 1).
Attributable Risk and Smoking-Attributable Mortality
Attributable risk refers to that proportion of a disease that can be “attributed” to (or
is caused by) a particular risk factor, such as smoking. For example, smoking accounts
for about 80 to 90 percent of lung cancer deaths and 80 to 85 percent of deaths from
COPD (Chapter 3).
Much of the information regarding the public’s understanding of the magnitude of
the risks of smoking comes from the Roper survey conducted in 1980. In this survey,
43 percent of adults and 49 percent of smokers did not know that smoking causes most
of the cases of lung cancer and 22 percent of adults and 27 percent of smokers did not
know that smoking even causes many cases of lung cancer (FTC 1981). In the 1987
NHIS (unpublished data, National Cancer Institute), 28 percent (preliminary firstquarter estimate) of smokers and 16 percent (year-end figure) of the general population
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disagreed with the statement, “Most deaths from lung cancer are caused by cigarette
smoking.”
Attributable risk figures can be used to calculate smoking-attributable mortality. The
1979 Surgeon General’s Report (US DHEW 1979a. p. ii) attributed approximately
350,000 deaths each year to cigarette smoking. In 1985, an estimated 390,000 deaths
in the United States were attributable to smoking (Chapter 3). In the 1979 Chilton survey, adults aged 29 to 3 1 years were asked: “In the United States, two million people
die each year. About how many of these deaths are probably related to cigarette smoking?” The responses offered by the interviewer, along with the percentages chosen,
were: lO,OOOdeaths,22 percent; 50.000, 16 percent; 100,000, 16 percent; 300,000, 17
percent; don’t know, 31 percent (Chilton 1980).
Comparative Risk
The risk of dying from smoking can be compared with the risk of dying from other
behavioral risk factors, such as living under stress, eating high-cholesterol foods, or
drinking heavily. The public’s perception of these comparative risks was assessedby
Roper surveys from 1970-78 (Table 16). In 1970. living under a lot of tension and
stress and not getting regular exercise were considered by more adults to make a great
deal of difference in longevity than was smoking a pack of cigarettes daily. In contrast,
fewer adults considered regularly eating food high in cholesterol, consuming three or
four drinks of liquor a day, or being 20 lb overweight to have an effect on longevity.
In 1978, only stress was considered by more adults to make a great deal of difference
on longevity.
In 1983, Louis Harris and Associates conducted a national telephone survey of 1,254
randomly selected adults for P reCention magazine (Harris 1983). Respondents were
asked to rank 24 health and safety factors on a l-to-10 (low-to-high) scale of importance. A sample of 103 health experts (medical school chairmen of preventive
medicine, public health school deans, government officials, journal editors, and others)
was also interviewed and was asked to make the same rankings. All of the public’s
mean rankings were in the top half of the scale; thus, none of the factors were seen as
trivial in importance. “Not smoking” was ranked near the middle, below “keeping
water quality acceptable,” “having smoke detectors in the home,” “taking steps to control stress,” and “getting enough vitamins and minerals” (Figure 1). In contrast, the
panel of experts ranked “not smoking” at the top of the list (Figure 2).
The 1986AUTS askedfive questionscomparingtheperceivedrisk of cigarettesmoking with the perceived risk of drinking alcoholic beverages, smoking marijuana, being
exposed to air pollution, driving without a seat belt, and being 20 lb overweight (Table
17). In each of the comparisons, never smokers were more likely to disagree than to
agree that cigarette smoking is less harmful than the other risks. Only in the case of
marijuana smoking are the percentages of those agreeing and disagreeing similar. On
the other hand, current smokers were more likely to agree than to disagree that cigarette
smoking is less dangerous than marijuana smoking and air pollution.
Dolecek and coworkers (1986) surveyed 973 adults in Chicago from a sample of
family members of students who participated in AHA’s Chicago Heart Health Cur207

TABLE 16.-Trends

in public knowledge about the health risks of smoking compared to other risks, 1970-78
It makes a great deal of difference in longevity if a person
(percentage who agree by year)

Question

1970

1972

1974

1976

1978

lives under a lot of tension and stress

69

72

74

76

74

doesn’t get regular exercise

49

38

38

33

34

smokes a pack of cigarettes a day

42

42

44

45

50

regularly

31

34

38

39

43

29

34

35

37

39

23

26

25

24

24

eats a lot of food with high cholesterol

drinks 3 or 4 highballs

a day

is 20 pounds overweight

SOURCE: Roper ( 1978).
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TABLE 17.-Public

knowledge about the harmfulness of cigarette smoking compared with other risks, 1986
Percentage who disagree

Percentage who agree
Current
smokers
Moderate use of cigarettes
moderate use of alcoholic

is less harmful

to health than

Former
smokers

Current
smokers

Never
smokers

Former
smokera

Never
smokers

32

21

20

54

63

63

48

38

37

33

34

40

4x

30

28

41

54

57

36

25

26

52

58

68

31

19

IX

59

69

71

beverages.

Smoking cigarettes is less harmful

to health than smoking

marijuana.
Air pollution

is a greater health risk than cigarettes.

Smoking cigarettes is less dangerous

than driving

without

a

seat belt.
Smoking

NOTE:
SOURCE:

is less harmful

Percentages
AUTS

than being 20 pounds overweight.

of those who agree include
I986 (US DHHS.

in press).

those who “strongly

agree” or “somewhat

agree.”

Percentages

of those who diwgree

include

those who Wrongly

disagree”

or “somewhat

disagree.”

riculum Program during the 1980-S 1 school year. Respondents were asked to select
the three major risk factors for CVD from a list of nine. The percentage responses for
these risk factors were: high blood pressure, 25 percent; overweight, 22 percent;
stress/tension/worry, 14 percent; cigarettesmoking, 13 percent; heredity/family history,
7 percent; eating too much cholesterol (fat), 7 percent; not enough rest/working too
hard, 6 percent; not enough exercise, 4 percent; and diabetes, 2 percent.
From 1982-86, Becker and Levine (1987) surveyed 90 adults with no known CHD
who were siblings of patients hospitalized for recently documented CHD. Patients and
siblings were all less than 60 years old. The siblings were randomized into an assessment group (interviewed within 2 weeks of the index patients’ discharge and again 4
months later) and a control group (received only one interview at 4-month followup).
Participants were asked in an open-ended question to name factors thought to cause or
be associated with CHD. Smoking was identified by 81 percent of the control group
(after stress, 91 percent) and was the risk factor most often cited by the assessment
group (97 percent).
Folsom and others (1988) conducted two surveys in the metropolitan Minneapolis/St.
Paul area during 1985-86. One survey sampled blacks aged 35 to 74 years, while the
other sampled a primarily white population. Subjects were asked the open-ended question, “What do you think are the most important causes of cardiovascular diseases (heart
attack or stroke)?” The percentage of blacks (total sample size= 1,252) who identified
smoking as one of the most important causes of CVD was 32 percent; stress/worry (54
percent) and improper diet (45 percent) ranked higher. Among whites (total sample
size=1,870), smoking and improper diet were both ranked highest (54 percent).
In a survey conducted in 1987 by the Gallup Organization for ACS, 90 percent of
adults reported that smoking cigarettes contributes to a higher risk of cancer. Lower
percentages reported that a higher cancer risk is associated with suntan and sunburn (73
percent), alcohol (34 percent), high-fat diet (33 percent), and smoked and nitrite-cured
meats (31 percent) (ACS 1988b).
For the studies reviewed above on comparative risk, data stratified by smoking status
were available only from the 1986 AUTS.
Knowledge Among Adolescents About the Health Risks of Smoking
Because most regular cigarette smokers begin to smoke before age 21 (Chapter 5), it
is important to consider teenagers’knowledge about the health effects of smoking. This
knowledge can be addressed in the following categories: (I) general health effects of
smoking, (2) personalized risk of smoking-related diseases, (3) risks of smoking compared with other health risks, (4) beliefs about addiction, and (5) health effects of ST
use.
General Health Effects
Since 1975, beliefs among adolescents that cigarette smoking is harmful have increased. National data on knowledge of high school seniors about the health risks of
smoking are available from the Monitoring the Future Project (sponsored by the Na212

TABLE l&-Knowledge
about the health risks of smoking among high school seniors, 1975-86, Monitoring
National Institute on Drug Abuse

the Future Project,

How much do you think people risk harming themselves (physically or in other ways), if they smoke one or more packs of cigarettes per day‘?
(percentage responding in each category)
Survey

year

Moderate risk

Great risk

Any risk a

9

35

51

95

9

31

56

96

2

9

29

58

96

2

2

8

30

59

97

1979

1

2

7

27

63

97

1980

1

I

7

27

64

98

1981

I

I

6

28

63

98

1982

2

2

7

30

61

97

1983

1

2

7

29

61

97

1984

I

2

6

27

64

97

1985

2

2

6

24

67

97

1986

I

1

5

26

66

97

Don’t know

No risk

1975

2

3

1976

2

2

1977

2

1978

“Slight.

moderate.

SOURCE:

Slight risk

or great risk of harm combined.

Bachman,

Johnston,

O’Malley

( I9XOa.b.

1981. 19X4. 198% 1987): Johnston

and Bachman

(19X0):

Johnston.

Bachman,

O’Malley

( I9XOa.b.

19x2. 19X4. 19%)

TABLE 19.-Perceived harmfulness of drugs among high school seniors, 1986;
Monitoring the Future Project, National Institute on Drug Abuse
How much do you think people risk harming themselves (physically
(percentage of people responding)

or in other ways), if they...

Great risk
try one or two drinks of an alcoholic
try marijuana

beverage (beer, wine, liquor)?

5

(pot, grass) once or twice?

15

take one or two drinks nearly every day?
smoke marijuana

25

occasionally?

try amphetamines

25

(uppers, pep pills, bennies, speed) once or twice?

try barbiturates

(downers,

use smokeless

tobacco

goofballs,
regularly

reds, yellows,
(chewing

25

etc.) once or twice?

tobacco,

plug, dipping

tobacco,

25
snuff)?

26

try cocaine once or twice?

34

have five or more drinks once or twice each weekend?

39

try LSD once or twice?

42

try heroin (smack, horse) once or twice?

46

take cocaine occasionally
smoke one or more packs of cigarettes
take amphetamines
take barbiturates

54
per day?

regularly?

regularly?

66
67
67

take four or five drinks nearly every day?

67

take heroin occasionally?

68

smoke marijuana

regularly?

71

take cocaine regularly?

82

take LSD regularly?

83

take heroin regularly?

87

NOTE: Possible responses included gnat risk, moderate risk, sltght risk. no risk, don’t know.
SOURCE: Bachman. Johnston, O’Malley (1987).

tional Institute on Drug Abuse) forevery year since 1975. Although nearly all teenagers
recognize some risk of harm from smoking, the proportion who think that smoking a
pack or more a day causes great risk of harm increased from 51 percent in 1975 to 67
percent by 1985 (Table 18).
A 1975 survey (US DHEW 1975a) of teenagers who smoked revealed that many
thought that the dangers of smoking were exaggerated for their age group (52 percent
of girls; 54 percent of boys); that there was too much talk about things that were bad
for them (43 percent of girls; 48 percent of boys); and that air pollution was just as important a cause of lung cancer as cigarettes (67 percent of girls; 5 1 percent of boys). In
1986, only 16 percent of high school seniors agreed with the statement, “The harmful
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effects of cigarettes have been exaggerated” (see Table 24; Bachman, Johnston,
O’Malley 1987) (data stratified by smoking status were not published).
Personalized Risk
In a survey of 895 students in grades 2 through 12 in 134 public schools in Milwaukee,
WI, during the 1979-80 academic year, Leventhal, Glynn, and Fleming (1987) assessed
the degree to which the students personalized the health risk from smoking. When
asked, “Do you think that smoking can injure or hurt the body?” 98 percent answered
affirmatively and were able to accurately name one or more body parts that are
adversely affected by smoking. A subsample of 622 subjects (smokers and nonsmokers) was asked whether they “would be less likely, about as likely, or more likely to get sick from smoking than other people.” Those answering “less likely” accounted for 47 percent of the smokers but only 36 percent of the nonsmokers, 47 percent
of those who intended to become adult smokers versus 36 percent of those who did not
intend to become adult smokers, and 41 percent of those from smoking families versus
28 percent of those from nonsmoking families. These findings suggest that although
children and adolescents recognize smoking as harmful, they may not personalize the
risk. This failure to personalize the perception of risk may play a role in the initiation
of smoking.
Some teenagers may minimize or deny their personal risk because of a belief that certain smoking patterns are safe. In the 1974 and 1979 Teenage Smoking Surveys conducted by the Department of Health, Education, and Welfare (US DHEW 1976b.
1979b), about one-quarter of teenagers agreed with the statement, “There’s nothing
wrong with smoking cigarettes if you don’t smoke too many.” About one-third agreed
with the statement, “Cigarette smoking is harmful only if a person inhales.”
Comparative Risk
In the 1979 Chilton Survey (Chilton 1980), teenagers were asked which of the following caused the most deaths during the past year: traffic accidents, fires, cigarette
smoking, or drug overdose. Traffic accidents were cited by 44 percent of teenagers,
followed by drug overdose (21 percent), cigarette smoking (19 percent), and fires (6
percent).
The High School Seniors Survey includes questions about the risks associated with
using a variety of licit and illicit drugs at different levels of intake. In 1986,66 percent

of high school seniorsthought that smoking one or morepacksof cigarettesper day
causes great risk of harming oneself. More students saw great risk in the regular use
of marijuana, cocaine, LSD, and heroin (Table 19). In contrast, more teenagers saw
great risk in regular smoking compared with trying amphetamines, barbiturates,
Cocaine,or LSD; in trying or using occasionally marijuana or cocaine; or in trying alcohol, having one to two drinks per day, or having five or more drinks oneor two times

per week.
The Weekly Reader magazine includes a survey twice a year in the periodical, which
is distributed throughout the country to more than 10 million children in grades 2
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through 9. Surveys are filled out in class by students under a teacher’s supervision.
The topics addressed are rotated so that the same survey is repeated every 4 years. The
Spring 1986 survey covered safety and health (Weekly Reader 1986). Of an estimated
400,000 student responses for grades 2 through 6, 128,000 were randomly chosen for
analysis. Although the respondents do not represent a randomly selected sample, results
pertaining to tobacco are presented here because of the large sample size and the paucity
of data available for young children.
The survey included the following question: “Many people say the following things
are harmful for kids to do. How harmful do you think each is for kids your age? (very
harmful, somewhat harmful, not harmful) , . . overeating, eating junk food, listening to
very loud music, smoking, chewing tobacco, staying up late, failing to get enough exercise.” Grade-specific results for students in grades 4 through 6 showed that smoking
(90 to 95 percent) and chewing tobacco (80 to 90 percent) were much more likely to
be perceived as “very harmful” compared with the other choices, all of which were considered to be “very harmful” by less than 40 percent of respondents (except for loud
music, among fourth graders-70 percent). However, these results should be interpreted with caution because of the possibility of sampling bias and the leading nature
of the question.
Addiction
Of particular concern are teenagers who are unaware of the addictive nature of
cigarette smoking, and who, therefore, may be tempted to “experiment” with smoking.
In the 1974 and 1979 DHEW Teenage Smoking Surveys (US DHEW 1976b, 1979b),
about one-quarter of the teenagers agreed with the statement, “Teenagers who smoke
regularly can quit for good any time they like.” About 60 percent agreed that “It’s okay
for teenagers to experiment with cigarettes if they quit before it becomes a habit.” In
the 1979 survey, teenagers were asked, “What would you say is the possibility that 5
years from now you will be a cigarette smoker?” Fifty percent of the current regular
smokers (48 percent of boys and 52 percent of girls) answered “definitely not” or
“probably not.” These findings suggest that a large proportion of new smokers are unaware of or underestimate the addictive nature of smoking.
In 1975,56 percent of girls aged 13 to 17 years and 62 percent of young women aged
18 to 35 years thought that smoking was as addictive as illegal drugs (US DHEW
1975a).
In the study by Leventhal, Glynn, and Fleming (1987) of 895 students in grades 2
through 12 in Milwaukee, WI, subjects were asked how hard it is for heavy smokers
and for light smokers to quit smoking, and how heavy and light smokers feel when they
quit. Answers were used to construct a “knowledge of addiction” scale. The investigators found that young people who smoke or who have smoking family members
have lower “knowledge of addiction” scores. The authors speculate that these individuals may be “defending against the thought that either they or a parent has an uncontrollable problem.”
Information on teenage beliefs concerning the addictiveness of ST use is discussed
below.
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Smokeless Tobacco Use
In 1985, the Office of the Inspector General, Department of Health and Human Services, surveyed a nonrandom sample of 399 students in 11 junior high or middle schools
and 20 high schools in 16 States regarding ST use (US DHHS 1986d). ST users were
oversampled based on identification of users and nonusers by school officials. The
sample was composed of 290 current ST users (73 percent) and 109 nonusers (27 percent). Eighty percent of junior high school users and 92 percent of high school users
acknowledged that dipping snuff and chewing tobacco can be harmful to a person’s
health (Table 20). When asked about the extent of physical harm that may result from
ST use, however, about half of users believed that there is no risk or only slight risk
from regular use. One-third of junior high school users and only 5 percent of high
school users thought that ST use may lead to mouth cancer. There was poor understanding of the effects of ST use on gum and dental conditions. One-quarter of junior
high school users believed that regular ST use is not addictive, and more than one-third
did not know that snuff contains nicotine. In summary, these findings suggest that users
are substantially uninformed about the health effects and addictiveness of smokeless
tobacco use. However, the degree to which these results can be generalized nationally is limited by the nonrepresentative nature of the sample.
Data from the Monitoring the Future Project showed that in 1986, a total of 59 percent of high school seniors believed that regular ST use poses a great (26 percent) or
moderate (33 percent) risk of harm, compared with 36 percent who believed that ST
use poses slight (28 percent) or no (8 percent) risk (Bachman, Johnston, O’Malley
1987).
Constituents of Tobacco Smoke
The estimated number of known compounds in tobacco smoke exceeds 4,000, including some that are pharmacologically active, toxic, mutagenic, carcinogenic, and
antigenic (Chapter 2). One of these is carbon monoxide, whose presence in cigarette
smoke is cited in one of the four health warnings rotated on cigarette packages and advertisements since 1985 (Chapter 7).
In a 1979 survey conducted by Chilton Research Services for the Federal Trade Commission (FTC 1981), respondents were asked, “Does cigarette smoke contain carbon
monoxide?” Fifty-one percent of teenagers (aged 13-l 8) either did not know (21 percent) or said “no” (29 percent); 45 percent of adults (aged 29-3 1) either did not know
(26 percent) or said “no” (19 percent).
In a 1980 Roper survey (FTC 1981), 53 percent of all respondents and 56 percent of
smokers did not know or believe that “Cigarette smoke contains carbon monoxide,
which is a dangerous gas.”
In the 1986 AUTS, 62 percent of current smokers answered “yes” to the question,
“As far as you know, does cigarette smoke contain carbon monoxide?” Thirteen percent said “no,” and 25 percent did not know. Former and never smokers were not asked
this question.
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TABLE 20.-Beliefs about the health effects of smokeless tobacco (ST) use
among 399 junior and senior high school students (percentage who
agree) in 16 States, 1986
Nonusers

Users
Junior high school
(N = 76)

High school
(N = 214)

TN = 109)

ST use con be harmful

80

92

97

Risk from ST use
None or slight
Moderate to great

57
43

42
58

32
68

Regular ST use may lead to
mouth cancer

33

5

5

Gum and mouth problems among
users are very rare

64

41

33

ST use increases risk of tooth
stains, wear, and loss

24

II

16

Snuff does not contain nicotine

38

20

32

Regular ST use is not addictive

25

15

10

ST use is much more safe than
cigarettes

81

81

59

NOTE:

ST user defined

days per week, dipping

as follows:

has only tried tt a few times or twxe
SOURCE:
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US DHHS

has dipped

or chewed

more than 100 times, currently

at least three times on days of use. Nonuser
(1986d).

detined

as follows:

than a few times but fewer than 100 times.

uses daily or at least 3
has never dipped

or chewed.

or

Health Benefits of Smoking Cessation
The overall mortality ratio of former smokers (compared with never smokers)
declines with increasing years of abstinence. According to data reviewed in the 1979
Surgeon General’s Report (US DHEW 1979a) from the U.S. Veterans Study and the
British Doctors Study, overall mortality rates of former smokers are similar to those of
never smokers 15 years after quitting (US DHEW 1979a). With respect to lung cancer
mortality, the increased risk diminishes substantially by 5 to 9 years after quitting, but
remains above the risk of never smokers for many more years except for those with
fewer than 30 years of cigarette smoking (Chapter 2). A reduction in CHD mortality
occurs within the first few years after cessation (US DHHS 1983). The risk of COPD
mortality decreases eventually after smoking cessation but does not decline to equal
that of never smokers, even after 20 years of cessation (US DHHS 1984).
In the 1986 AUTS, respondents were asked how long it takes before former smokers’
chances of developing a disease return to normal. Slightly more than half believed that
the risks return to normal within 5 years (Table 2 1). Results were similar when stratified
by smoking status.
The 1987 NHIS included questions regarding the health benefits of quitting in terms
of specific disease risks. These data were not available for inclusion in this Report.
Discussion
It has been 25 years since the release of the first Surgeon General’s Report on smoking and health. During that time, a major public health effort has been made to educate
the public regarding the health consequences of smoking (see Chapters 6-8).
Public knowledge of the health risks of smoking has improved as a result of this massive public health education campaign. The belief that smoking is harmful to health
has increased since 1964. In 1964, a majority of adults acknowledged the general health
risk of smoking and believed that smoking is a major cause of lung cancer, but a minority
believed that smoking increases the risk of COPD, heart disease, and premature birth.
By the mid-1980s a substantial majority of adults (including nonsmokers and smokers)
recognized the general health risks of smoking and believed that smoking increases the
risk of lung cancer, COPD, and heart disease, and prematurity, low birthweight, miscarriage, and stillbirths.
Knowledge of the risks of exposure to ETS has also increased markedly since 1974;

in fact, this high level of belief precededthe releaseof the 1986SurgeonGeneral’s
Report on the health consequences of involuntary smoking.
Current Gaps in Public Beliefs About the Health Effects of Smoking
Despite the growing level of public knowledge noted above, a substantial numberof
Americans are still uninformed about or do not believe the health risks of smoking.
These gaps in knowledge or beliefs are more evident when one considers the proportion of adults who do not acknowledge certain health risks rather than the proportion
who do. For example, among smokers-for whom this information is particularly
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TABLE tl.-Public

knowledge about the health benefits of smoking cessation in relation to years of abstinence, 1986
If someone gives up smoking completely, how long do you think it will take
before their chances of developing a disease return to normal?
(percentage indicating the following number of years)
<I

1-2

3-5

610

II-15

15

Never

Don’t
know

Current smokers

17

23

16

8

I

1

7

27

Former smokers

14

23

20

8

1

I

7

26

Never smokers

16

23

16

6

I

I

12

25

SOURCE: AUTS 1986 (US DHHS. in press).

relevant-10 percent in 1985 did nor believe that smoking is harmful to health. In 1986,
15 percent did not think that a person who smokes is more likely than a person who
does not smoke to get lung cancer. Similar proportions of smokers did nor believe that
smokers are more likely to get heart disease (29 percent), chronic bronchitis (27 percent), emphysema (15 percent), and laryngeal cancer (18 percent). These percentages
correspond to 8 million to 15 million adult smokers in the United States.
Another gap exists in the public’s understanding of the special health risks of women
who smoke. Compared with 1964, in 1985 smokers were more than twice as likely to
recognize smoking as a cause of premature delivery. However, in 1985,24 percent of
all women (smokers and nonsmokers combined) 18 to 44 years of age did not recognize the risk of prematurity; 15 percent did not recognize the risk of low birthweight;
2.5percent did not recognize the risk of miscarriage; and 32 percent did not recognize
the risk of stillbirth (Table 12; Fox et al. 1987).
The fact that in 1985 10 percent of smokers did not indicate that smoking is harmful
to health (Table 2) despite all efforts designed to impart such information (Chapters
68), suggests that this group of smokers may resist accepting any information on the
health effects of smoking. This finding has important implications for smoking control efforts and for setting public health objectives. It implies that other techniques besides providing information (e.g., policy incentives-see Chapter 7) are necessary to
persuade some smokers to quit. It also suggests that it is unrealistic to set a goal above
90 percent of smokers for public knowledge about any health effect of smoking.
Another gap in public knowledge involves teenagers. Youth may understand that
smoking is generally harmful to health, but many may not appreciate the addictive nature of smoking or may deny a personal susceptibility (Leventhal, Glynn, Fleming
1987). In addition, data from one study (US DHHS 1986c) suggest that many ST users
are not aware of the health effects and addictiveness of the product.
Fishbein (1977) described three different ways in which individuals may be informed
of a given piece of information: (1) they may become aware that the information exists; (2) they may accept the information in general; or (3) they may accept the information at a personalized level. These three ways of being informed correspond to three
levels of belief mentioned at the beginning of this Chapter: Level 1 (awareness), Level
2 (general acceptance), and Level 3 (personalized acceptance).
Persons may have knowledge or beliefs at one level, but not at another. For example.
some smokers may he aware of the Surgeon General’s Reports and accept the general
fact that smoking is dangerous, but do not believe that they will be harmed by smoking. The data presented in this Report support this concept. Whereas in 1975 approximately 90 percent of smokers believed that smoking is harmful to health (Table
2), in 1986 only 75 percent were concerned about the effects of smoking on their health
(Table 15). The recognition of a genera1risk but disbelief in a personal risk may result
from several factors, including a belief that using low-tar cigarettes (see Table 3), smoking fewer cigarettes daily (see Table 5), or having certain genetic factors eliminates the
personal risk.
In order to make a fully informed decision, a person should have complete and accurate Level 3 beliefs about the outcomes of each alternative action (Fishbein 1977).
The personalization (perception of the personal relevance) of abstract information has
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been shown to be an important aspect of behavior change in general (Mahoney 1974)
and of health-related behavior change in particular (Ben-Sira 1982; Schinke and
Gilchrist 1984).
Factors Interfering With Changes in Knowledge
There is a vast body of literature pertaining to the acquisition of knowledge and the
process of learning. Research in this area has identified many factors that enhance or
interfere with this acquisition. The brief discussion below does not attempt to provide
a comprehensive review of this literature, but rather attempts to identify a few of the
more salient factors that may impede the development of accurate beliefs about the
health risks of smoking. The importance of beliefs in determining smoking behavior
is discussed in Part II of Chapter 5 (sections on Cognition and Decisionmaking).
Informing the public about the health risks of smoking is difficult to accomplish. Risk
assessment is a complex discipline, not fully understood by its practitioners, much less
the lay public (Slavic 1986). Risk judgments are influenced by the memorability of
past events; as a result, any factor that makes a risk memorable-such as a recent disaster or heavy media coverage-seriously distorts the perception of risk. Risks from
dramatic and sensational causes of death, such as injuries, homicides, and natural disasters, tend to be greatly overestimated. Risks from undramatic causes, such as
bronchitis, emphysema, or cancer, which take one life at a time and which may be more
common in nonfatal form, tend to be underestimated (Slavic 1986). News media
coverage of health risks has been found to be biased in the same direction, thus contributing to the difficulties of obtaining proper perspective on risks (Slavic 1986).
The fact that perceptions of risk are often inaccurate may indicate the need for wamings and educational programs. Such programs, however, face the obstacle that information based on probability is likely to have less impact on recipients than information
based on certainty. For example, the data presented herein indicate that the majority
of smokers believe that smoking increases the chance of getting lung cancer. However,
not all smokers develop lung cancer, and on occasion, a well-publicized case of lung
cancer occurs in an individual who never smoked. These “exceptions” may provide
smokers with a rationale to continue smoking despite their abstract belief of risk.
In addition to their difficulty with understanding risks, smokers may deny personal
risk with respect to health effects of smoking and addiction. Some smokers incorrectly believe that while smoking may be hazardous to others, it is not hazardous to themselves because of the particular type of cigarette they smoke, the amount they smoke,
or their family history of disease. Persons who are exposed to a health risk, such as
smokers, may attempt to reduce the anxiety generated in the face of that risk by denying the existence or magnitude of the risk, thus making the risk seem so small that it
can be safely ignored (Slavic 1986).
Teenagers pose a special challenge for sharing knowledge of the health risks of
smoking. As mentioned above and as shown in Table 18, the majority of high school
seniors do believe that smoking is generally harmful. However, the fact that the health
risks are in the distant future for teenage smokers may make it difficult for them to fully
appreciate those risks. In other words, this lag may reduceteenagers’likelihood to
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transform Level 2 beliefs to Level 3 beliefs. This is one reason smoking prevention efforts now tend to emphasize social influence approaches and to deemphasize communication of the long-term health risks of smoking (Chapter 6).
Although empirical evidence is sparse, tobacco industry activities in the form of advertising and promotion, public relations, and lobbying may interfere with public beliefs
and personalized acceptance of the health risks of smoking. Because most individuals
may not understand how smoking causes the diseases with which it is associated, many
persons may be vulnerable to information that attempts to cast doubt on such relationships. These industry activities are reviewed in Chapters 6 and 7.
The 1990 Health Objectives for the Nation
In 1980, the U.S. Public Health Service established the 1990 Health Objectives for
the Nation (US DHHS 1980). A midcourse review of progress toward meeting these
objectives was published in 1986 (US DHHS 1986b). These objectives included five
goals for public knowledge of the health consequences of smoking:
Objective 1: By 1990, the share of the adult population aware that smoking is one of the

major risk factors for heart diseaseshould be increasedto at least 85 percent.
Objective 2: By 1990, at least 90 percent of the adult population should be aware that smoking is a major cause of lung cancer,as well as multiple other cancersincluding laryngeal,

esophageal,bladder,and other types.
Objective 3: By 1990, at least 85 percent of the adult population should be aware of the
special risk of developing and worsening chronic obstructive lung disease, including
bronchitis and emphysema,among smokers.
Objective 4: By 1990, at least 85 percent of women should be aware of the special health
risks for women who smoke, including the effect on outcomes of pregnancy and the excess
risk of CVD with oral contraceptiveuse.
Objective 5: By 1990, at least 65 percent of 12-year-olds should be able to identify smoking cigarettes with increased risks of serious disease of the heart and lungs.

For the purposes of these objectives, the term aware was not defined and no distinction was made between Level 1, Level 2, and Level 3 beliefs (see above).
Progress toward meeting the first two objectives cannot be assessedreliably because

theyrefer to smokingas “one of the majorrisk factors”for heartdiseaseand“a major
cause” of lung cancer and other cancers. On the other hand, most surveys have assessed
public beliefs about whether smoking increases the risk of or “is related to” heart disease or lung cancer (Tables 8 and 9). As mentioned above, such wording changes can
markedly affect results of surveys assessing public beliefs.
The third objective appears to have been met in the case of emphysema and nearly
met in the case of chronic bronchitis (Table 10). In 1985, the percentages of adults 18
to 44 years of age who acknowledged the various effects of maternal smoking on the
fetus were generally 10 to 20 percentage points below the goals listed in the fourth objective, except that 85 percent of women believed that smoking during pregnancy in223

creases the risk of having a low-birthweight baby (Table 12). The percentage who
knew of the interactive effects of smoking and oral contraceptive use on CVD was also
below the 1990 goal. No data exist to assessprogress toward achieving the fifth objet.
tive.
Trends in Public Attitudes About Smoking and Smokers
This Section describes trends in public attitudes about smoking in general and about
smokers.
Involuntary

Smoking as an Annoyance

Since 1964, the population has become increasingly annoyed by exposure to ETS.
In 1964, less than half of adults (46 percent) thought that it was annoying to be near a
person smoking cigarettes (Table 22). Identical questions asked in surveys conducted
in 1964, 1966, 1970, and 1975 reveal an increase in the proportion of adults who were
annoyed by being near a person who is smoking (from 20 to 35 percent among smokers
and from 64 to 77 percent among nonsmokers). By 1986,42 percent of smokers and
80 percent of nonsmokers reported that they were annoyed by the smoke from another
person’s cigarette. The 1987 NHIS (preliminary first-quarter data) obtained results
similar to those of the 1986 AUTS.
Nonsmokers’ Rights
According to Gallup surveys, the proportion of adults who feel that smokers should
refrain from smoking in the presence of nonsmokers increased slightly between 1983
and 1987. In 1983,69 percent of adults thought that smokers should refrain from smoking in the presence of others (Table 23 ). By 1987,77 percent of adults (64 percent of
smokers and 86 percent of nonsmokers) thought that smokers should refrain from smoking in front of others.
In the 1987 Gallup survey, respondents were asked where smokers should refrain
from smoking when nonsmokers are present. The proportions who believed that
smokers should not smoke in the presence of nonsmokers were 62 percent with respect
to public places, 34 percent with respect to work, and 19 percent with respect to the
home (ALA 1987).
In a 1987 survey conducted for AMA, respondents were asked, “Which do you feel
is a more important individual right, the right of smokers to smoke anywhere, or the
right of nonsmokers to a smoke-free environment. 7” Three-quarters of respondents (76
percent) thought that nonsmokers had the right to a smoke-free environment (49 percent of smokers and 86 percent of nonsmokers), compared with 10 percent who thought
that smokers had the right to smoke anywhere (25 percent of smokers and 5 percent of
nonsmokers) (Harvey and Shubat 1987).
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TABLE 22.-Trends

in public attitudes about exposure to environmental

tobacco smoke

It is annoying to be near a person who is smoking cigarettes
(percentage who agree by smoking status)

1. AUTS

1964

2. AIJTS
3. AUTS

Current
smokers

Reference

Year

Survey

Former
smokers

Never
smokers

All
nonsmokers

All adults

64

46

US DHEW

1969

20

49

69

1966

US DHEW

I969

26

52

70

1970

US DHEW

1973

34

63

78

73

59

4. AUTS

1975

US DHEW

1976

35

72

79

77

63

5. Roper

1978

Roper 1978

6. AUTS

1986

US DHHS,

in press

42

73

83

7. NHISa

1987

34

73

85

%eliminary
NOTE:
14.

first-quarter
Actual

60

data (unpublished).

questions:

It is annoying

to lx near a person

6. Is the smoke from someone
7. In general,

5

who is smoking

else’s cigarette

cigarettes.

very annoying

would

you say the smoke

from other people’s

‘Percentages

include

those who “strongly

agree” or “mildly

‘Percentages

include

those who state char smoke

(strongly

agree. mildly

to you, somewhat
cigarettes

annoying

is very annoying

agree, no opinion,

mildly

to you, or not annoying
to you, somewhat

disagree.

is “very annoying”

annoying

or “somewhat

strongly

disagree)’

at all?’
to you. or not at all annoying,?’

agree.”

from someone else’s cigarette

48

annoying.”

80

69
67

TABLE 23.-Trends

in public attitudes about smoking in the presence of nonsmokers
Smokers should refrain from smoking in the presence of nonsmokers
(percentage who agree by smoking status)

Survey

Year

Current
smokers

Reference

Former
smokers

Never
smokers

All
nonsmokers

All adults

I. Gallup

1983

ALA

1987

55

70

82

69

2. Gallup

1985

ALA

1987

62

78

85

75

3. Gallup

1987

ALA

1987

64

76

86

17

4. NHISa

1987

65

81

‘Preliminary
NOTE:
l-3.

first-quarter

Actual
Should

4. If people
‘Percentages

data (unpublished).

Year-end

percentage

89

80

for all adults II 80 percent.

questions:

smokers

refrain

want to smoke.
include

from smoking

in the presence

they should

not do so in Indoor

those who “strongly

agree” or “agree.”

of nonsmokers?
public

(strongly

agree, agree. disagree,

places where it might

strongly

dasturb others. (strongly

disagree.

no opinion)’

agree, agree, disagree,

strongly

disagree)’

Actions When Smokers Light Up
Surveys conducted by the Roper Organization in 1974,1976, and 1978 (Roper 1978)
assessed actions of smokers when they are. indoors with other people and want a
cigarette, andactions of nonsmokers in response. Although these questions technically pertain to smoking behavior, the subject of the next chapter, they are indicators of
attitudes toward smoking.
Smokers were asked, “Do you light up a cigarette without really thinking about it, or
do you look around and then decide whether it’s okay, or do you ask if others would
mind, or do you just not smoke?” In 1978, a total of 57 percent either looked around
and then decided (27 percent), or asked others (26 percent), or did not smoke (4 percent). Slightly lower total percentages for these three actions were reported in 1976
(55 percent) and 1974 (53 percent). The 1987 NHIS indicated that 21 percent of
smokers would light up in a public place, while 26 percent would look around first, 15
percent would ask others, and 3 1 percent would refrain from smoking.
A total of 58 percent of nonsmokers in 1978 said that when someone is smoking indoors, they either ask the smoker to stop smoking (6 percent), indicate disapproval
without saying so (10 percent), or try to move away (42 percent). In both 1974 and
1976. the total percentage for these three actions was 53 percent; other possible responses were: “doesn’t matter,” “enjoy it,” “it depends,” “and “don’t know.” According to
the 1987 NHIS, fewer than 5 percent of nonsmokers would ask a smoker in public not
to smoke (preliminary first-quarter data).
Opinions of Teenagers
According to recent surveys from the Monitoring the Future Project, most high school
seniors think that smokers their age are trying to appear mature and sophisticated, and
about half of teenagers think that smoking makes them look insecure (Table 24). Only
5 to 10 percent of respondents thought that smokers look cool, calm, in control; rugged,
tough, independent; or mature and sophisticated. Most teenagers prefer to date people
who do not smoke. Most also consider smoking a dirty habit and think that becoming
a smoker reflects poor judgment. In 1986, 45 percent of teenagers strongly disliked
being near people who were smoking while 37 percent did not mind being around
people who were smoking. There appears to have been little change in these attitudes
from 198 l-86.
In summary, smokers and nonsmokers, adults and teenagers alike, generally believe
that smokers should refrain from smoking in the presence of others and that it is annoying to be near a person who is smoking. In addition, teenagers are more likely to associate smoking and smokers with negative attributes than positive ones.
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TABLE 24.-Trends in attitudes about smoking and smokers among high school seniors, 1981-86, Monitoring
National Institute on Drug Abuse
In my opinion,

the Future Project,

when a guy my age is smoking a cigarette,
(percentage who agree)
1981

it makes him look

1986

61

63

insecure

42

44

conforming

like he’s TRYING

to appear mature and sophisticated

25

21

rugged, tough, independent

9

10

cool, calm. in control

6

6

mature, sophisticated

5

5

In my opinion,

like she’s TRYING

to appear mature and sophisticated

.

when a girl my age is smoking a cigarette,
(percentage who agree)

it makes her look . . .

1981

1986

65

65

insecure

47

50

conforming

27

22

independent and liberated

11

10

mature, sophisticated

I

5

cool, calm, in control

6

5

TABLE 24.-Continued
Do you agree or disagree .
(percentage who agree)
1981

1986

1 prefer to date people who don’t smoke

66

71

Smoking

66

69

51

59

is a dirty habit

I think that becoming
1 strongly

a smoker reflects poor judgment

dislike being near people who are smoking

I personally

don’t mind being around people who are smoking

The harmful

45
38

37

effects of cigarettes have been exaggerated

16

16

Smokers know how to enjoy life more. than nonsmokers

3

2

NOTE:

Possible

responses

included

agree, mostly

agree, disagree,

mostly

disagree,

neither.

SOURCE: Johnston, Bachman, O’Malley (1982): Bachman, Johnston, O’Malley (1987).

Percentages

include

those who “agree”

or “mostly

agree.”

Trends in Public Opinion About Smoking Policies
Overview
Background
This Section describes trends in public opinion about smoking policies. Public
opinion information is helpful to legislators, public health officials, and other
policymakers who often wish to know the degree of public support for an issue under
consideration. The results presented in this Section are taken primarily from public
opinion polls sponsored by a variety of private health organizations (Appendix).
This Section uses the categorization of policies employed in Chapter 7, including the
following categories: (1) smoking restrictions, (2) restrictions on the sale and distribution of cigarettes, (3) policies pertaining to information and education, and (4) economic
policies. Each section reviews trends in public opinion toward the policy and briefly
describes the current status of opinions toward the policy with respect to the smoking
status of the respondents.
Limitations of the Surveys in Assessing Public Opinion About Smoking Policies
Assessing trends in public opinion regarding smoking policies is more difficult in
some ways than assessing trends in public knowledge regarding the health effects of
smoking. For instance, surveys that ask about public opinion often refer to the “current” situation. However, the “current” situation may change from year to year and
from survey to survey. For example, in 1964,52 percent of adults thought that smoking should be allowed in fewer places than it was at that time. By 1975,70 percent of
adults thought that smoking should be allowed in fewer places than it was at that time.
However, the “current” situation changed from 1964-75, making the survey results difficult to compare. Because smoking was already allowed in fewer places by 1975, the
results of the 1975 survey reveal even greater support for limitations on smoking than
indicated by the difference in percentages.
Restrictions on Smoking
General
Between 1964 and 1975, adults increasingly favored restrictions on smoking. In
1964, about half (52 percent) thought that smoking should be allowed in fewer places
than it was at that time, compared with 70 percent by 1975 (Table 25). Comparable
questions have not been asked to assess more recent trends since 1975. However, in
1986, 50 percent of adults disagreed that there were already enough restrictions on
where people can smoke.

230

TABLE 25.-Trends

in public opinion about restrictions on smoking in public places
Smoking
Current
smokers

Reference

Year

Survey

should be allowed in fewer places than it is now
(percentage who agree by smoking status)

Former
smokers

Never
smokers

All
nonsmokers

All adults

68

65

52
52

I. AUTS

1964

US DHEW

1969

34

2. AUTS

1966

US DHEW

1969

35

58

67

65

3. AUTS

1970

US DHEW

1973

42

61

68

66

57

4. AUTS

1975

US DHEW

1976a

51

77

82

80

70

56

There are already enough restrictions
(percentage who DISAGREE

5. AUTS

US DHHS, in press

1986

Former
smokers

23

53

Never
smokers

All
nonsmokers

All adults

63

59

50

Acntal questions:

NOTE:
I-S.

Current
smokers

Reference

Year

Survey

on where people can smoke
by smoking status)

The smoking

5. There

are already

of cigarettes
enough

should

be allowed

restrictions

on where

in fewer places than it is now. (strongly
people can smoke.(strongly

‘Percent&s

include

those who “strongly

agree”or

“‘mildly

agree.”

‘Percentages

include

those who “strongly

disagree”

or “somewhat

disagree.”

agree, mildly

agree, somewhat

agree. no opinion,

agree. neutral.

somewhat

mildly

disagree,

strongly

disagree.

strongly

disagree)

disagree)’
’

Public Places
Table 26 presents data from five surveys conducted since 1978 that asked about
opinions regarding restrictions on smoking in public places. Differences in the wording of the questions make comparisons among the surveys difficult. Two surveys
solicited opinions about three mutually exclusive options (total ban on smoking,
separate sections for smokers and nonsmokers, and no restrictions at all), two surveys
asked for an opinion only about a total ban, and the fifth asked for an opinion only about
“no smoking” sections.
The 1978 Gallup survey and the 1987 Harris survey both presented three options.
The proportion of respondents favoring either a total smoking ban or separate sections
was 84 percent in both. However, the percentage favoring a total ban increased from
16 to 23 percent. The 1987 and 1988 Gallup surveys showed that the percentages
favoring a total ban were 55 and 60 percent, respectively (69 and 75 percent of
nonsmokers, respectively); the option of separate sections was not presented in these
surveys (Table 26).
Workplace
Questions used to assess opinions regarding smoking restrictions in the workplace
have varied from year to year. It is not possible, therefore, to identify a clear trend, but
the public has consistently shown support for policies that limit smoking in the
workplace.
In 1966,92 percent of adults thought that an employer had a right to tell employees
when or where they can smoke while on the job (US DHEW 1969). In 1975,78 percent of adults thought that management had the right to prohibir smoking in a place of
business (US DHEW 1976a). By 1985, 87 percent of adults thought that companies
should have a policy on smoking (80 percent of current smokers, 92 percent of nonsmokers). Most adults (79 percent) preferred assigning certain areas for smoking and
nonsmoking as opposed to totally banning smoking at work (8 percent) (Gallup 1985).
Airplanes
Since 1978, it appears that more adults favor restricting smoking on airline flights.
In a 1978 Gallup survey, 43 percent of adults thought a smoking ban should be imposed
on commercial airline flights (Table 27). A 1987 AMA survey reported that 67 percent of adults thought that cigarette smoking should not be allowed on commercial airline flights. A 1987 survey conducted by the American Association for Respiratory
Care (AARC) of 33,242 airline passengers in 39 States and 89 airports in the United
States yielded similar results (AARC 1987) (Table 27).
According to the 1986 AUTS, 61 percent of respondents (82 percent of never
smokers, 69 percent of former smokers, and 14 percent of current smokers) ask to be
seated in the no-smoking sections of airplanes, restaurants, and other public places when
given a choice (CDC 1988).
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TABLE 26.-Trends

in public opinion about restrictions on smoking in public places
Smoking

Reference

Survey

Year

I.

Gallup

1978

Gallup

2.

Lieberman

1986

Lieberman

Total % favoring
ban or sections

I6 (22/8)

68 (67flO)

X4 (X9/78)

1978

94 (95/93)

1986

61

Harris

1987

Harris

1988

23

4.

Gallup

1987

Gallup

l987a

55 (69/25)

5.

Gallup

1988

Gallup

l988b

60 (75/26)

NOTE:

in parentheses

Actual

I. In your optnion,

which
in public

2.

Should

places

3.

Do you think
Would

and cotrent

smokers.

84

respectively.

questions:

at all on smoking

4-S.

refer to nonsmokers

place,”

% favoring
separate
secttons

3.

‘Percentages

in public

% favoring
total ban

public

on this card should

places such as these; Special
have ‘*no smoking”

that laws

you favor

of the policies

should prohibit

or oppose a complete

sections?
smoking

be followed

sections

with regard to smoking

for smokers

should

in wzh

be set aside in public

places as trains. buses. airplanes.
places such as thebe; Smoking

rest~urantr.
should

and offices. 7 (There

not be allowed

should

at all in public

be no restrictions

placer

such as these.)

(yes, no. no opinion)

in public

ban on smoking

places. or should
in all public

they require

places?

separete

smoking

and nonsmoking

secttons.

or should

smoking

m public

places not be regulated

by law’?

TABLE 27.-Trends

in public opinion about restrictions on smoking in airplanes
Smoking

All adults

55

23

43

and Shubat 1987

40

78

67

I987

30

74

64

Year

1. Gallup

I978

Gallup

I978

2. AMA

1987

Harvey

3. AARC’

1987

AARC

of 33,242

NOTE:

Actual

airline

passengers

I. Do you think

“Percentages

in 39States

and 89 airports

in the United

States.

questions:
that cigarette

2. Do you feel that cigarette
‘Percentages

conducted

Former
smokers

All
nonsmokers

Reference

Survey

‘Survey

Cumnt
smokers

smoking
smoking

are those who believe
are those who believe

on commercial
should

or should

that cigarette
that cigarette

airplanes

should

not be allowed

smoking
smoking

should not be allowed on commercial airline flights
(percentage who agree by smoking status)

should
should

or should

not lx banned

on commercial

be banned

airline

on flights.

not be allowed

on flights.

completely?*

flights?”

Never
smokers

Restaurants
In four surveys, conducted between 1976 and 1987, approximately 20 percent of
respondents favored a total ban on smoking in restaurants (Table 28). In contrast, most
adults are in favor of limiting smoking in restaurants. A 1976 Roper poll indicated that
57 percent believed smoking should be restricted to certain areas in restaurants, while
22 percent favored a total ban on smoking. In a 1987 Gallup survey conducted for
ALA, 74 percent of adults thought that certain areas should be set aside for smoking
and 17 percent thought that smoking should be banned completely (ALA 1987; Gallup
1987a).
As mentioned above, 61 percent of respondents to the 1986 AUTS choose no-smoking sections of restaurants and other public places when given a choice (CDC 1988).
In a survey conducted by the Gallup Organization for the National Restaurant Association in 1987, adults were asked about various opinions regarding smoking in restaurants:
61 percent overall said that they prefer to sit in a no-smoking section (83 percent of
never smokers, 65 percent of former smokers, and 20 percent of current smokers) (Gallup 1987d).
Other Places
A Gallup survey conducted for the ALA in 1983 showed that 54 percent of adults
favored setting aside certain areas for smoking in hotels and motels and 12 percent
favored a total smoking ban. In a similar survey in 1987, these percentages were 67
percent and 10 percent, respectively, and were slightly higher for nonsmokers than for
current smokers (Gallup 1988a).
Restrictions on the Sale and Distribution

of Cigarettes

Complete Ban on Sales
The questions used to assessopinion regarding the outright ban of cigarette sales have
varied considerably in wording. In 1964, respondents were asked if they agreed that
“The selling of cigarettes should not be stopped completely.” In 1970, respondents
were asked if they agreed that “The selling of cigarettes should be stopped completely.” Despite these differences, the responses consistently indicated little sympathy for
this most stringent policy: approximately 30 percent of adults supported a ban in 1964,
compared with 20 percent in 1981 (Table 29).
Limiting Sales to Minors
Most adults favor limiting cigarette sales to minors. In 1964. only 9 percent of adults
thought that sales of cigarettes to people under a certain age should not be against the
law. In 1970,88 percent thought that such sales should be against the law (Table 30).
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TABLE 28.-Trends

in public opinion about restrictions on smoking’in restaurants ’
Smoking should be banned (or limited) in restaurants’
(percentage who agree by smoking status)
Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All adults

Year

Reference

I. Roper

1976

Roper 1978

22 (57)

2. Roper

1978

Roper 1978

23 (73)

3. Gallup

1983

ALA

1987

12 (74)

19(71)

26 (65)

19 (69)

4. Gallup

1987

ALA

1987

7 (79)

19 (74)

23(71)

17 (74)

Survey

‘Percentages
NOTE:

represent

Actual

those who favor a total smoking

ban.

Percentages

in parentheses

represent

those who favor

setting

aside certain

areas for smoking

questions:

I-2.

Should

34.

What is your opinion

smoking

be. permitted
regarding

only in separate sections
smoking

in these public

or should

it lx permitted

places

restaurants?

anywhere

in eating

(set aside certain

places?

areas. totally

ban smoking.

or no restrictions)

TABLE 29.-Trends

in public opinion about banning the sale of cigarettes
Percentage who agree by smoking

Survey

Year

Current
smokers

Reference

Former
smokers

The selling of cigarettes SHOULD
1973

Never
smokers

status
All
nonsmokers

All adults

BE stopped completely

I. AUTS

1970

US DHEW

2.

Roper

1970

Roper

1978

I5

3.

Roper

1972

Roper

1978

13

4.

27

48

36

44

38

Roper

1974

Roper

1978

12

5. Roper

1976

Roper

1978

I2

Roper

1978

Roper

1978

16

7. Gallup

1977

Gallup

8. Gallup

1978

Gallup 1978

9. Gallup

1981

Gallup

IO. AUTS

1964

US DHEW

1978

Gallup 1978

6.

198 I

I9

198 I

II

23

19

10

26

20

The selling of cigarettes

II.

Gallup
NOTE:

Actual

1969

should NOT be stopped completely
74

83

57

70
75

questions:

I. The selling of cigarettes should be stopped completely.
(strongly
24% A law should be passed against the sale of all cigarettes.(agree.

61

agree, mildly agree. no opinion,
disagree, don’t know)

7-9. Da you think the sale of cigarettes
should or should not be banned
10. The selling of cigarettes should not be stopped completely.
I I Cigarette sales should not lx banned completely.
‘Percentages
include those who “strongly
agree”or”mildly
agree.”

completely?

mildly

disagree.

strongly

dtsagne)’

TABLE 30.-Trends

in public opinion about restrictions on the sale or distribution

of cigarettes

Percentage who agree by smoking status
Reference

Year

Survey

Current
smokers

Former
smokers

Never
smokers

All
nonsmokers

All adults

Sales of cigarettes to people under a certain age should NOT be against the law

I. AUTS

US DHEW

1964

1969

12

7

7

Sales of cigarettes to people under a certain age SHOULD
2. AUTS

1970

US DHEW

1973

Cigarette companies
3. Lieberman

NOTE:

1986

Actual

I. Sales of

1986

to distribute

90

cigarette

companies

under a certain
be pkmitted

*Percentages

mclude

those who”strongly

‘Percentages

are those who believe

age should

be against

48

m distribute

free cigarettes

agree” or “mildly

agree.”

cigarette

companies

should

the law. (strongly
on public

not be permitted

agree. mildly

agree, mildly

lo distribute

agree, no opinion.

agree. no opinion,

streets?’

free samples.

89

88

67

61

free cigarettes on public streets

questions:

to people

9

BE against the law

87

should not be permitted

cigaretres lo people under a certain age should ni,, be against the law. (strongly

2. Sales of cigarettes
3. Should

Lieberman

87

7

mildly

mildly

disagree.

disagree.

strongly

strongly

disagree)*

disagree)*

Banning Free Samples
In a 1986 survey conducted by Liebetman Research, Inc. (1986) (New York City)
for ACS, AHA, and ALA, 61 percent of adults said that the distribution of free cigarette
samples should not be permitted (67 percent of nonsmokers, 48 percent of smokers)
(Table 30).
Policies Pertaining to Information

and Education

Restricting or Prohibiting Tobacco Advertising
Since 1964, several surveys have investigated public opinion regarding a cigarette
advertising ban, with marked differences in the wording of questions. Taken together,
they do not seem to indicate any trend in public opinion (Table 31). However, separate
examinations of surveys using identical questions over time indicate increasing support
for an advertising ban. A series of identical questions from the AUTSs from 1964 and
1975 showed an increase in support for a complete ban between 1964 and 1970. In
1964, 36 percent of adults thought that cigarette advertising should be stopped completely. This increased to 61 percent in 1970 and 56 percent in 1975 (Table 31). Support for an advertising ban may have increased by 1970 because Congress had already
banned cigarette advertising on television and radio in 1969 (effective on January 2,
1971) (see Chapter 7). Another series of identical questions used in Gallup surveys
after the broadcast advertising ban showed an increase in the proportion of the public
favoring a cigarette advertising ban, from 36 percent in 1977 to 43 percent in 1981 to
49 percent in 1987 to 55 percent in 1988.
Since 1975, surveys have provided conflicting results regarding public support for a
complete ban, most likely as a result of differences in the wording of questions. In the
two Gallup surveys conducted in 1977 and 1981, support for a complete bun on
cigarette u&e&sing increased from 36 to 43 percent (Gallup 1987a). In a 1985 Gallup survey, adults were asked which statement best described the respondent’s opinion
regarding cigarette advertising: “There should be a total ban on cigarette advertising.”
‘There should be a curb on some types or forms of cigarette advertising.” “There should
be no ban whatsoever on cigarette advertising in newspapers, magazines, or billboards.”
The public was divided in their responses: about a third favored each option (32, 36,
and 3 1 percent, respectively) (Gallup 1985).
As mentioned at the beginning of this Chapter, two surveys conducted in 1986
repotted different results. One, conducted by AMA, repotted that almost two-thirds of
adults favored such a ban whereas another, sponsored by ACS, AHA, and ALA,
reported that only one-third of Americans supported such a ban for newspapers and
magazines (see the earlier discussion of these discrepant results). Four more recent surveys, conducted in 1987 and 1988, revealed that about half of adults favor a complete
ban on advertising (Table 3 1).
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TABLE 31.-Trends

in public opinion about! restricting or banning cigarette advertising
Cigarette

Survev

Year

advertising

Current
smokers

Reference

should NOT be permitted
Former
smokers

(percentage

Never
smokers

1. AUTS

1964

US DHEW

1969

23

37

2. AUTS

1970

US DHEW

1973

50

64

68

1976a

43

59

64

who agree by smoking

All
nonsmokers

status)

All adults

46

44

36

67

61

3. AUTS

1975

US DHEW

63

56

4. Gallup

1977

Gallup

1987a

28

41

36

5. Gallup

1978

Gallup

1978

28

41

36

6. Gallup

1981

Gallup

1987a

27

53

43

7. Lieberman

1986

Lieberman

21 (23)

38 (38)

33 (33)

8. AMA

1986

Harvey and Shubat 1986

48

71

64

1986

9. AMA

1987

Harvey and Shubat 1987

42

61

5sB

10. Gallup

1987

Gallup

30

57

49a

11. Gallup

1987

ACS 1988

37

57

51a

12. Gallup

1988

Gallup 1988b

34

64

558

‘The percentages who believe rhat cigarette
1988b). Remaining respondents indicated

advertising

1987a

should

be permitted

were 36 percent

53

(Harvey

and Shubat

1987). 47 percent

59

(Gallup

1987a).

33 percent

(ACS

1988). and 40 percent

(Gallup

no opinion.

NOTE: Actual questions:
l-3. Cigarette advertising
should be stopped completely.
(strongly agree. mildly agree. no opinion, mildly disagree, strongly disagree)’
4-6,10,12.
Do you think there should or should not be a complete ban on cigarette advertising?
7. Some people feel that. as long as cigarettes are legal. cigarette advertising
should be permitted.
Others feel rhat cigarette advertising
should not be permitted.
Should cigarette companies be
permitted to advertise,
in magazines?
in newspapers?’
8. The American
Medical Association
called for a ban on tobacco advertising.
Do you favor or oppose such an adverrising
ban?
9. Do you favor or oppose a ban on advertising
of all tobacco products’?
I I Some people feel chat cigarette advertising
should be permitted; others feel that cigarette advertising
should nnl be permitted.
Do you feel that cigarette advertising
should hi or should nof be
permitted?
Percentages include those who “strongly agree” or “mildly agree.”
‘Percentages
in parentheses are for newspapers (otherwise for magazines).

Warning Labels for Cigarettes
Recent data are not available on public opinion about warning labels. However, from
1964-70, support for these appeared to increase. In 1964,28 percent of adults thought
that cigarette advertising or commercials should not be required to carry a warning statement to the effect that smoking may be harmful to health; in 1970,88 percent thought
that cigarette advertising or commercials shouM be required to carry such a warning
statement (Table 32).
Several surveys have assessedopinions regarding the need to strengthen the then existing health warning on packages and/or advertisements (e.g., Roper 1978). Some of
these surveys tested specifically worded warnings that had been produced as an alternative to the existing warning. Because these data over time are difficult to compare
and were most relevant at the time of the survey, they are not presented here.
Survey data from Lieberman Research, Inc. (1986) pertaining to recall of warning
statements are presented in Chapter 7.
Economic Policies
Taxation
Questions regarding taxation of cigarettes are referenced to the taxation level at the
time of the interview. This level varies with time, so it is difficult to delineate trends
in opinion regarding taxation. Nevertheless, national surveys indicate an increase in
public acceptance of increased cigarette taxation (Table 33).
In 1964, 30 percent of adults thought that taxes on cigarettes should be much higher
than they were at the time of the interview. Similar questions asked in 1977 and 1981
revealed an increase in this proportion to 39 and 46 percent, respectively (Gallup 198 1)
(Table 33). In 1987,79 percent of adults (75 percent of smokers and 80 percent of nonsmokers) favored an increase in the tax on tobacco products if the money from the increase went to medicare (Harvey and Shubat 1987). These recent data are of particular
interest in light of the prevailing sentiment opposing increases in taxes in general.
Hiring
A minority of adults feel that employers should be allowed to refuse to hire cigarette
smokers. In the 1978 Roper survey, 22 percent of adults thought that an employer has
the right to refuse to hire someone who smokes cigarettes. In a 1986 survey (Lieberman Research 1986), 21 percent of adults (27 percent of nonsmokers, 7 percent of current smokers) believed that employers should be allowed to turn down job applicants
who smoke.
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TABLE 32.-Trends

in public opinion concerning cigarette warning labels
Percentage who agree by smoking status
Reference

Year

Survey

Cigarette advertising
I. AUTS

1964

US DHEW

Former
smokers

Current
smokers

Never
smokers

should NOT be required to carry a warning

1969

38

2. AUTS

US DHEW

1964

1969

Cigarette
3. AUTS

NOTE:

1970

Actual

I. Cigarette
disagree,

19

‘Percentages

SHOULD

1973

28

22

30

91

88

statement

27

21

BE required to carry a warning statement

83

90

91

or commeraals

should

not be required

to carry a warning

statement

to the effect

that smoking

may be harmful

to health.

(strongly

agree, mildly

agree, no opinion,

mildly

is dangerous

to health.”

(strongly

agree, mildly

agree, no opinion,

mildly

disagree)’

manufacturers

strongly

3. Cigarette

advertising

21

questions:

advertising

strongly

2. Cigarette
disagree,

US DHEW

42

All adults

statement

27

Cigarette packages should NOT be required to carry a warning

All
nonsmokers

should

nor he required

to put on the outside

package

a warning

label like “Cigarette

smoking

disagree)’

advertising
include

or commercials
those who”strongly

should

be required

agree”or

“mildly

to can-y a warning
agree.”

statement

to the effect

that smoking

may be harmful

to health.’

TABLE 33.-Trends

in public opinion about increasing cigarette taxes
Taxes on cigarettes should be increased
(percentage who agree by smoking status)

Survey
I. AUTS

1964

US DHEW

2. Roper

1970

Roper 1978

Former
smokers

Current
smokers

Reference

Year

14

1969

Never
smokers
44

33

All
nonsmokers

All adults

42

30

20

46

36

13

44

32

3. Roper

1972

Roper 1978

4. Roper

1974

Roper 1978

14

42

31

5. Roper

1976

Roper 1978

12

46

33
39

6. Gallup

1977

Gallup 198 I

7. Roper

1978

Roper 1978

16

SO

38

8. Gallup

1978

Gallup 1978

45

57

45

9. Gallup

1981

Gallup 198 1

23

59

46

10. AMA

1987

Harvey and Shubat 1987

75

80

79

NOTE:

Actual

questions:

I, Taxes on cigarettes
Z-5.7.
6,9.

should

The tax on cigarettes
Do you think

federal

8. Do you think the present
IO. Would
‘Percentages

be much higher
should

increased to reduce

and state taxes on cigarettes
8 cents/pack

federal

you favor or oppose. an increase
include

than they are now. (strongly

be sharply

those who “strongly

should or should

tax on cigarettes

should

in the tax on tobacco

products

agree”

or “mildly

agree, mildly

agree. no opinion,

their sale. (agree. disagree.

agree.”

don’t

mildly

disagree,

know)

not be increased?
or should

not be increased?

if the money

from the increase

went to Medicare’?

strongly

disagree)’

Conclusions

4.

5.

6.

7.

8.

9.

10.

11.
12.
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In the 1950s 40 to 50 percent of adults believed that cigarette smoking is a cause
of lung cancer. By 1986, this proportion had increased to 92 percent (including
85 percent of current smokers).
Between 1964 and 1986, the proportion of adults who believed that cigarette
smoking increases the risk of heart disease rose from 40 to 78 percent. A similar
increase occurred among smokers, from 32 to 7 1 percent.
The proportion of adults who believed that cigarette smoking increases the risk
of emphysema and chronic bronchitis rose from 50 percent in 1964 to 8 1 percent
(chronic bronchitis) and 89 percent (emphysema) in 1986. These proportions increased among current smokers from 42 percent in 1964 to 73 percent (chronic
bronchitis) and 85 percent (emphysema) in 1986.
Despite these impressive gains in public knowledge, substantial numbers of
smokers are still unaware of or do not accept important health risks of smoking.
For example, the proportions of smokers in 1986 who did not believe that smoking increases the risk of developing lung cancer, heart disease, chronic bronchitis,
and emphysema were 15 percent, 29 percent, 27 percent, and 15 percent, respectively. These percentages correspond to between 8 and 15 million adult smokers
in the United States.
In 1985, substantial percentages of women of childbearing age did not believe
that smoking during pregnancy increases the risk of stillbirth (32 percent), miscarriage (25 percent), premature birth (24 percent), and having a low-birthweight
baby (15 percent). Of women in this age group, 28 percent did not believe that
women taking birth control pills have a higher risk of stroke if they smoke.
Some smokers today do not recognize their own personal risk from smoking or
they minimize it. In 1986, only 18 percent of smokers were “very concerned”
about the effects of smoking on their health, and 24 percent were not at all concerned.
In 1986, about half of current smokers and 40 percent of never smokers incorrectly believed that a person would have to smoke 10 or more cigarettes per day before
it would affect his or her health.
A national survey conducted in 1983 by Louis Harris and Associates found that
the public underestimates the health risks of smoking compared with many other
health risks.
Many smokers underestimate the population impact of smoking. In 1987.28 percent of smokers (and 16 percent of the general population) disagreed with the
statement, “Most deaths from lung cancer are caused by cigarette smoking.”
The proportion of high school seniors who believe that smoking a pack or more
of cigarettes per day causes great risk of harm increased from 5 1 percent in 1975
to 66 percent in 1986.
In 1986, about three-quarters of adults believed that using chewing tobacco or
snuff is harmful to health.
The social acceptability of smoking in public is declining, as measured by the
proportion of adults who find it annoying to be near a person smoking cigarettes.
This proportion increased from 46 percent in 1964 to 69 percent in 1986.

13. A majority of the public favors policies restricting smoking in public places and
worksites, prohibiting the sale of cigarettes to minors, and increasing the cigarette
tax to fund the medicare program. Recent surveys indicate that about half the
public supports a ban on cigarette advertising.
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Appendix
Description of Primary Data Sources for Chapters 4 and 5
Adult Use of Tobacco Survey, 1964
This was the first AUTS sponsored by the U.S. Public Health Service. The survey
was conducted by National Analysts, Inc., under contract with the National Clearinghouse for Smoking and Health in the fall of 1964. The data for this survey were collected using area probability sampling techniques and stratifying by the type of population and geographic area. Approximately 5,794 adults 21 years and older were
interviewed in person. The response rate was 76 percent. Detailed methods have been
published elsewhere (US DHEW 1969).
Adult Use of Tobacco Survey, 1966
This was the second AUTS sponsored by the U.S. Public Health Service. The survey was conducted by two research firms: National Analysts, Inc., and Opinion Research Corporation, under contract with the National Clearinghouse for Smoking and
Health in the spring of 1966. The data were collected using area probability sampling
techniques and stratifying by the type of population and geographic area. The 1964
AUTS questionnaire was used with minor changes. Approximately 5,768 adults were
interviewed. Interviews were primarily in person, although telephone interviews were
used for nonrespondents. The response rate was 72 percent. Detailed methods have
been published elsewhere (US DHEW 1969).
Adult Use of Tobacco Survey, 1970
This was the third AUTS sponsored by the U.S. Public Health Service. The survey
wasconducted by Chilton Research Services under contract with the National Clearinghouse for Smoking and Health in the spring of 1970. The data were collected from a
probability sample of households in the contiguous United States. Approximately
5,200 individuals were surveyed; 91 percent were interviewed by telephone and 9 percent, from nontelephone households, were interviewed face to face. Of the total number of respondents, 44 percent were male and 56 percent were female; all were at least
21 years old. The methods have been described elsewhere in detail (US DHEW 1973).
Adult Use of Tobacco Survey, 1975
This was the fourth AUTS sponsored by the U.S. Public Health Service. The survey
was conducted by Chilton Research Services under contract with the National Clearinghouse for Smoking and Health in 1975. The data were collected from a probability
sample of telephone numbers in the contiguous United States, with a separate survey

246

of nontelephone households. Approximately 12,000 individuals were surveyed. The
methods have been described elsewhere in detail (US DHEW 1976a).
Adult Use of Tobacco Survey, 1986
In 1986, 13,031 members of the civilian, noninstitutionalized population of the
United States 17 years of age and older were surveyed by telephone on their smoking
history, attitudes, and beliefs (CDC 1986).
A 2-stage sampling procedure was used within a computer-assisted telephone interview format. The first stage involved selecting a random sample of telephone exchanges within the United States. The sampling procedure was balanced for the number of
telephones within the exchange. Clusters of between 10 and 15 households within each
exchange were contacted using random-digit dialing. Households were enumerated
and smoking status of members ascertained. Up to 27 callbacks were made to obtain
a total of 36,405 households, with a response rate of 85.5 percent.
A further stratified random sampling procedure was used to provide an approximate
equal proportion of respondents in each smoking category (current, former, never). The
stratification variable was the number of smokers in the household. Up to 10 callbacks
were made to interview the selected respondent, with a response rate of 86.9 percent.
The overall response rate from the two stages of sampling was 74.3 percent (85.5 percent times 86.9 percent).
Quality control procedures in the survey involved 26 hours of survey-specific training and practice for interviewers and a silent monitoring of 10 percent of all interviews
by supervisory staff. Data obtained were weighted to reflect the U.S. population in 2
stages. A base weight was calculated, which was the product of the weighting for
cluster (completed screeners within cluster), household (telephone numbers within
household), and person (to account for selection based on smoking status).
Poststratification weighting was then undertaken for region, education, race, sex, and
age.
American Medical Association, 1986, 1987
The data were gathered in telephone interviews with approximately 1,500 adults, conducted during May-June 1986 and January-February 1987. The surveys were conducted by Kane, Parsons and Associates of New York City. The samples were
generated by Survey Sampling, Inc. (Westport, Connecticut) using a multistage probability method to provide a random sample of all residential telephones in the United
States. Sampling error was an estimated plus or minus 2.5 percentage points at the 95percent confidence level (Harvey and Shubat 1986, 1987).
Behavioral Risk Factor Surveillance System
Between 1981 and 1983, the U.S. Centers for Disease Control (CDC) collaborated
with 29 State health departments (including the District of Columbia) to conduct onetime random-digit-dialed telephone surveys of adults 18 years of age and older. Stand247

ard methods and questionnaires were used to assessthe prevalence of personal health
practices and behaviors related to the leading causes of death, including cigarette smoking. Beginning in 1984, the surveys evolved into an ongoing surveillance system when
States began collecting data throughout the year. For each State, approximately 1,200
(range 600-3,000) interviews are completed each year. The raw data are weighted to
the age, race, and sex distribution for each State from the 1980 Census. This weighting accounts for the underrepresentation of men, blacks, and younger persons (18-24
years of age). A detailed review of the survey design and methods of analyzing the
data has been published (Remington et al. 1985).
Chilton Survey, 1979
This survey was conducted by Chilton Research Services (Radnor, PA) for the FTC
from December 21,197s through February 4,1979. A random-digit-dialing procedure
was used to collect interviews from 1,2 11 teenagers aged 13 to 18 years and from 407
adults aged 29 to 31 years in a national probability sample of telephone households.
The 1,618 completed interviews represented 81 percent of the number of usable
household telephone numbers (Chilton 1980).
Current Population Surveys
The U.S. Bureau of the Census regularly collects information as part of its Current
Population Survey (CPS). Households are selected for survey via a sampling procedure designed to accurately reflect the U.S. population, and information is collected in
person during a home visit. In 1955,1966,1967,1968, and 1985, the CPS included a
supplement that asked questions on current smoking practices. For 1985, 114,342 individuals, 16 years and older, were surveyed on smoking and smokeless tobacco use.
Approximately 55 percent of the sample consisted of self-respondents while the remaining 45 percent were proxy respondents. The 1985 CPS sample was initially selected
from the 1980 census files with coverage in all 50States and the District of Columbia.
This sampling methodology allows for State-specific analysis of smoking practices.
The estimation procedure used in this survey involves the inflation of the weighted
sample results to independent estimates of the total civilian, noninstitutional population of the United States by age, race, sex, and Hispanic/non-Hispanic categories. These
independent estimates are based on statistics on births, deaths, immigration, and emigration, as well as statistics on the strength of the Armed Forces. Based on the use of a
special weighting algorithm developed by the Bureau of the Census, the CPS household
sample estimates are considered to be representatitve of the United States. However,
one potential problem with the CPS is the effect of proxy reports on sample estimates
of smoking status. This may result in an underreporting bias.
Gallup Surveys
Gallup surveys are conducted using personal (face-to-face) or telephone interviews.
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Personal surveys. The design of the sample for personal surveys is that of a replicated area probability sample down to the block level in the case of urban areas and to
segments of townships in the case of rural areas.
After the Nation has been stratified geographically and by size of community according to information derived from the most recent census, more than 350 different sampling locations are selected on a mathematically random basis from within cities, towns,
and counties that have in turn been selected on a mathematically random basis.
The interviewers are given no leeway in selecting the areas in which they are to conduct their interviews. Each interviewer is given a map on which a specific starting point
is marked, and is instructed to contact households according to a predetermined travel
pattern. At each occupied dwelling unit, the interviewer selects respondents by following a systematic procedure. This procedure is repeated until the assigned number of
interviews has been completed.
Telephone surveys.
The national Gallup telephone samples are based on the area
probability sample used for personal surveys. In each of the sampling locations selected
(as described above for personal surveys), a set of telephone exchanges that falls within
the geographic boundaries of the sampling location is first identified. Listed telephone
numbers in these exchanges are selected randomly and used as “seed numbers” for randomly generating telephone numbers. The result of this procedure is a sample of listed
and unlisted telephone numbers assigned to households within telephone exchanges
serving the sampling locations. The final sample of numbers thus reflects the stratification and selection of sampling locations.
After the survey data have been collected and processed, each respondent is assigned
a weight so that the demographic characteristics of the total weighted sample of respondents match the latest estimates of the demographic characteristics of the appropriate
adult population available from the U.S. Census Bureau. Telephone surveys are
weighted to match the characteristics of the adult population living in households with
access to a telephone. The weighting of personal interview data includes a factor to
improve the representation of the kinds of people who are less likely to be found at
home. The procedures described above are designed to produce samples approximating the adult civilian population (18 and older) living in private households (excluding
those in prisons, hospitals, hotels, and religious and educational institutions, and those
living on reservations or military bases)-and in the case of telephone surveys,
households with access to a telephone (Gallup 1987a).

Lieberman Research Inc., 1986
The study was based on telephone interviews in a nationwide sample of 1,025 persons 18 years of age and older in the contiguous United States (Alaska and Hawaii were
not included). A random-digit-dialed sample was used. Interviews were conducted
from June 26 through July 10,1986. The study was jointly sponsored by the American
Cancer Society, the American Heart Association, and the American Lung Association;
neither interviewers nor respondents were aware of the sponsors.
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National Adolescent Student Health Survey, 1987
The National Adolescent Student Health Survey was initiated in 1985 by three national health organizations: the American School Health Association, the Association
for the Advancement of Health Education, and the Society for Public Health Education. Funding for the survey was provided by the following agencies of the Public
Health Service: the Office of Disease Prevention and Health Promotion (Office of the
Assistant Secretary for Health), the Center for Chronic Disease Prevention and Health
Promotion (CDC), and National Institute on Drug Abuse (Alcohol, Drug Abuse, and
Mental Health Administration).
A two-stage cluster sampling procedure was used to survey 5.859 8th graders and
5,560 10th graders from 112 public and private schools. Twenty-four percent of the
original sample of schools did not agree to participate and each was replaced by another
randomly selected school from the same geographic area. Parents were informed of
the content and purpose of the survey and were provided the opportunity to exclude
their children from the survey. Students were informed that participation was voluntary
and that all information provided would be strictly confidential. Parental requests for
exclusion, student absenteeism, and voluntary nonparticipation reduced the survey
response rate to 87.5 percent (88.9 percent for 8th grade and 86.0 percent for 10th
grade).
During October to December 1987, trained survey administrators collected data from
three randomly selected classes of 8th or 10th grade students at each participating
school. Each student responded to one of three survey forms. The 30-day prevalence
of cigarette smoking and smokeless tobacco use appeared on all survey forms. The
item nonresponse on these questions was 0.2 percent of those who were surveyed.
National Health Interview Surveys
The National Health Interview Survey (NHIS), which is conducted regularly by the
National Center for Health Statistics, uses a sampling frame developed by the U.S.
Bureau of the Census and is based on a multistaged random probability sampling design.
Information is collected in face-to-face household interviews using one adult per
household and using proxy reporting for other members of the household. Since 1974,
information on smoking has been obtained only by self-report. This has entailed
telephone followup to selected household members who were not personally interviewed. Basic smoking information has been collected for several years, including
1965,1966, 1970,1974,1976-80, inclusive, 1983,1985, and 1987 (data prior to 1974
are based on both self-reports and proxy reporting; all of the more recent surveys were
based on self-reports). Sample sizes for smoking data have ranged from 10,000 to
50,000 persons. There has been an overall consistency in the smoking questions asked
in the different surveys. Beginning in 1985, an adequate sample of blacks was ensured
by the survey design (using the technique of oversampling). The NHIS generally has
a response rate of 96 percent (NCHS 1987). However, the extra step in converting
proxy response to self-report leads to a decrease in the response rate to approximately
90 percent.
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The data presented in this Chapter were taken from the Health Promotion and Disease Prevention Supplement to the 1985 NHIS and the Cancer Control Supplement to
the 1987 NHIS.
National Health and Nutrition Examination Survey and Hispanic Health and Nutrition Examination Survey
Since 1960, the National Center for Health Statistics has conducted periodic health
surveys that have included physical examinations and laboratory tests. Initially called
the National Health Examination Survey (NHES), the name of this survey was changed
to the National Health and Nutrition Examination Survey (NHANES) in 1970 when a
nutrition component was added. The NHES was conducted in 1960, 1963, and 1966,
and the NHANES in 1971, 1976, and 1988.
Although the NHANES as a population survey included all of the Nation’s major
subpopulations including Hispanics, the sample sizes were insufficient to produce reliable estimates of health status, particularly if the three major Hispanic subgroupsMexican-Americans, Cuban-Americans, and Puerto Ricans-were
considered
separately. Therefore, the Hispanic Health and Nutrition Examination Survey
(HHANES) was developed by the National Center for Health Statistics. The HHANES
was designed to provide sufficient samples of each Hispanic subgroup. The survey not
only produces reliable estimates of health status for each subgroup but also permits
cross-cultural comparisons within the broader Hispanic cultural context.
The HHANES was a probability-based survey of three distinct subgroups of a major
U.S. minority group rather than of a national sample. The sampling methodology used
complex, multistaged, stratified, clustered samples of the defined population. When
weighted, the sample data represent the targeted population. For HHANES, the targeted population consisted of three groups of civilian, noninstitutionalized persons,
aged 6 months to 74 years from three areas of the country that had a sufficient number
or proportion of Hispanics to render it economically feasible to screen households and
to operate an examination center: (1) Mexican-Americans residing in selected areas of
Texas, California, Colorado, New Mexico, and Arizona; (2) Cuban-Americans residing in Dade County, Florida; and (3) Puerto Ricans residing in the New York City area.
Data were collected from 1982 through 1984 via in-person household interviews and
via examination at a local examination center. Information was collected regarding a
number of health issues, including the use of tobacco.
NIDA High School Seniors Surveys on Drug Use
Each year since 1975, the Monitoring the Future project has conducted surveys of
representative national samples of high school seniors in the United States (Johnston,
O’Malley, Bachman 1987). Monitoring the Future is conducted by the University of
Michigan Institute for Social Research and receives its core funding from the National Institute on Drug Abuse.
Each year, a multistage sampling procedure is used to identify approximately 135
public and private schools (the number of private schools has varied from 14 to 22) that
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represent an accurate cross-section of high school seniors throughout the coterminous
United States. The first stage involves the use of 74 primary sampling units developed
by the University of Michigan Survey Research Center for use in its nationwide interview surveys.
The second sampling stage involves choice of a single high school from most
geographic areas (more than one is chosen in major metropolitan areas). The probability of selection of any school is proportional to the size of the senior class. When
a sampled school is unwilling to participate, a replacement school is selected from the
same geographic area. Response rate of schools has been from 66 to 80 percent
throughout the survey period.
Up to 400 seniors are surveyed from each school. In schools with more than 400
seniors, a random sampling system convenient for the school (provided it results in an
unbiased sample) is used to choose the 400 students to be interviewed. Most schools
use the classroom as the basis for this selection. The total number of students interviewed each year has been between 15,700 and 19,000. The student response rate has
varied from 77 percent to 84 percent throughout the survey period.
The questionnaire administration in each school is carried out by local Survey Research Center representatives and their assistants following standardized procedures
detailed in a project manual. Questionnaires are generally delivered in classrooms
during normal class periods, although in some instances larger groups are used. Because of the range of topics, five different questionnaire forms are used in the survey.
These are distributed to participants in an ordered sequence to produce identical subsamples. All five forms contain core data on demographics and some drug use (about
one-third of the form); all other questions are asked of subsamples of the total respondents. Basic questions on cigarette usage have been included in the core for all years.
Followup surveys by mail are conducted annually using representative subsamples
from each of the previously participating classes, that is, the classes of 1976 through
1987. Thus, long-term panel data are collected on individuals, and analyses aimed at
separating secular, age, and cohort effects are possible. (See O’Malley, Bachman,
Johnston 1988.)
NIDA National Household Surveys on Drug Abuse
NIDA conducted household surveys on drug use in 1979,1982, and 1985. Data were
obtained from a stratified random sample of 8,OCIOU.S. households; approximately
2,000 in-person interviews were conducted with respondents in the 12- to 17-year-old
age group. Questions included whether any cigarettes were smoked within 30 days as
well as within the previous year.
Roper Survey, 1978
This survey was conducted for the Tobacco Institute via face-to-face interviewing
with 2,5 11 subjects. Other methodological details are unavailable.
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Roper Survey, 1980
The 1980 Roper Survey used face-to-face interviews to test a nationally representative sample of 2,000 adults for knowledge about the health hazards of smoking.
The study was commissioned by the FTC and was conducted in November 1980. The
total sample was split into two halves, and one set of questions was varied between the
two. Thus, the sample size for several of the questions on the health effects of smoking was approximately half the total sample size.
US DHEW Teenage Smoking Surveys
In 1968, 1970, 1972, 1974, and 1979, random samples of teenagers aged 12 to 18
years were surveyed by telephone in December-January (US DHEW 1972, 1976b,
1979b). The first stage of the 3-stage sampling plan involved grouping and selecting
telephone exchanges and was designed to eliminate geographic bias. Within the
selected exchanges, equal numbers of random-digit-dialed telephone numbers were
generated and contacted. Household enumeration was undertaken with an adult respondent and if more than one person aged between 12 and 18 years lived in the house, random selection was used to choose the study participant.
In 1968, the sample size was 4,931, 89 percent of whom were interviewed by
telephone. The other 11 percent lived in nontelephone households and were interviewed
in their homes. As exclusion of the nontelephone households did not substantially affect prevalence estimates, later surveys did not include household interviewing of nontelephone households. The sample size in 1970 was 2,640; in 1972. it was 2,790; in
1974, it was 2,553; and in 1979, it was 2,639. In 1979, a followup survey was also undertaken of 1,194 (46.8 percent) of the 1974 respondents. Approximately 12,ooO
households were contacted in 1979, from which 2,639 people aged 12 to 18 years were
interviewed. In no survey was there any attempt to validate the smoking status indicated.
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INTRODUCTION
This Chapter reviews two major aspects of smoking behavior since release of the first
Surgeon General’s Report on smoking and health in 1964: (1) changes in smoking behavior in the United States (Part I) and (2) changes in our knowledge about the determinants of smoking during this period (Part II).
During the past 25 years, the prevalence of cigarette smoking has declined in virtually every major so&demographic group, including men and women, adults and adolescents, blacks and whites, and persons with and without college education. This decline
has been particularly evident among men, in whom the prevalence of smoking declined
from 50 percent in 1965 to 32 percent in 1987. The first part of this Chapter analyzes
trends in smoking prevalence, cessation, and initiation, and examines smoking patterns
among different so&demographic groups and other special populations. These
analyses are based, for the most part, on cross-sectional population-based data collected
periodically since 1964.
At the same time, our knowledge about determinants of smoking has increased substantially. Physiological, behavioral, and social factors that may influence the initiation and maintenance of smoking have been extensively researched. Many important
predictors of initiation, quitting, and relapse have been identified. The development of
this body of knowledge is reviewed in the second part of this Chapter. Information
reviewed in that part of the Chapter is primarily derived from research studies and intervention trials that employ smaller sample sizes than the population-based surveys
used in Part I. These studies, however, usually collect more detailed information and
often obtain longitudinal followup data.
PART I. CHANGES IN SMOKING

BEHAVIOR

Trends in Cigarette Smoking
Introduction
Accurate information on trends in smoking prevalence in the major
so&demographic groups in the United States is of interest to public health officials,
policymakers, researchers, clinicians, and news media. These data are important for
estimating the magnitude of the problem of smoking and for targeting public health interventions to those at highest risk of smoking.
Accurate data on trends in smoking (including initiation and quitting) are necessary
to be able to project future smoking patterns. Accurate projections must be available,
in turn, to set appropriate but realistic goals for key future years (e.g., 1990,200O). This
Section analyzes trends in smoking prevalence, quitting, and initiation during the past
quarter century. Data on smoking prevalence in the 1940s and 1950s from Gallup surveys and the Current Population Survey have been cited elsewhere (CDC 1987a; US
DHHS 1988, Appendix A).
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Changes in measures of smoking behavior (e.g., prevalence, quitting, initiation), like
any quantitative variables, can be calculated as absolute or relative changes. For thanges in percentages, the absolute change would be in percentage points; the relative (percent) change would be calculated by subtracting the “new” percentage from the base
percentage, dividing the difference by the base percentage, and multiplying the quotient
by 100. Each measure of change has advantages and disadvantages. Throughout Part
1 of this Chapter, changes in smoking prevalence, quitting, and initiation are described
primarily in terms of absolute changes.
Nature and Quality of Data
A number of sources of information provide insight into smoking behavior in the
United States. These sources fall into two main categories: those based on excise taxation of cigarettes and those based on population surveys of self-reported smoking.
Excise Tax and Sales Data
The Economic Research Service of the U.S. Department of Agriculture (USDA) has
estimated total and adult per capita consumption of cigarettes for a number of years.
These estimates are based on data from the Bureau of Alcohol, Tobacco and Firearms
(Department of Treasury), the Bureau of Commerce (Department of Commerce), the
Tobacco Institute, and other private and industry sources.
The Tobacco Institute reports the number of packs of cigarettes on which State taxes
are paid; the Bureau of Alcohol, Tobacco and Firearms reports the number of cigarettes
on which Federal taxes are paid; and the Bureau of Commerce reports the number of
cigarettes imported into the United States. Both Federal and State taxes are excise taxes
collected at the wholesale level (on removals) and are not standard sales taxes.
The estimated level of consumption is based on both Federal and State taxes on
removals, as well as on imports, and is adjusted for estimated inventory changes. Adult
per capita consumption is customarily calculated in the United States by dividing total
consumption by the total estimated population 18 years of age and older. (The World
Health Organization (1988) has published per capita cigarette consumption figures for
countries throughout the world based on the population 15 years of age and older.)
Self-Reported Survey Data
A number of different data sources are available to assessnational trends in smoking
during the past 25 years. These surveys differ on the basis of sample size, method of
data collection (telephone interview versus face-to-face household interview versus
questionnaire administered in school), population (adults versus adolescents), sampling
frame (national versus State based), and the extent of information collected on tobacco use. Details of the methodology for the various surveys are provided in the Appendix to Chapter 4 and in Table 1 of that chapter. The amount of information provided
varies from survey to survey depending on the availability of information.
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Validity of Self-Reported Survey Data
The validity of self-reports of smoking status from surveys may affect the usefulness
Jf these data in reporting historical trends. Respondents’ sensitivity to the social stigma associated with smoking has been cited as a reason persons might underreport their
smoking status (Warner 1978; Kozlowski 1986). Whereas biochemical assessment is
generally more reliable than self-report in assessing level of nicotine intake (US DHHS
1988), self-reported data appear valid for estimating prevalence of smoking in the
population. Forexample, studies of patients in several settings (Petitti, Friedman, Kahn
1981; Pojer et al. 1984), as well as two large community studies (Fortmann et al. 1984;
Pierce, Dwyer et al.1 987b),have shown that measurement of smoking by self-report or
by biochemical markers gives approximately the same estimates of prevalence. A more
recent study of 1,3 17 Hispanics, however, showed that self-reported cigarette use underestimated biochemically validated use (Coultas et al. 1988).
It is possible that the accuracy of self-reported data will vary depending on whether
the data collection method is face to face or by telephone interview. Although
biochemical-validation data do not exist to allow the quantification of such a difference,
comparisons of smoking prevalence estimates derived from surveys using telephone
versus in-person interviews have shown that the former are generally 1 to 3 percentage
points below the latter (CDC 1987a; see below and NCHS 1987). In addition, concerns
have been expressed about the validity of data reported by one person on behalf of
another (“proxy response”) (NCHS 1985. p. 54). For adults, these concerns relate more
to measures of the number of cigarettes smoked per day than to the classification of
whether a person is a current smoker (US DHEW 1969, p. 794; Rogot and Reid 1975;
National Research Council 1986, pp. 110-l 12). For adolescents, proxy reporting may
also affect prevalence estimates (Millar 1985).
Correlation Between Self-Reported Survey Data and Sales Data
Warner (1978) compared self-reported data on cigarette consumption with USDA
consumption data for the years 1964-75. He found that self-reported cigarette consumption increasingly underestimated the USDA estimates, possibly because of the increasing social stigma associated with smoking. Changing social acceptability of
smoking would not be expected to affect the USDA estimates. To the extent that a “social acceptability” bias in self-reported data may have increased in recent years, the
dramatic decrease in smoking prevalence observed during the past 25 years could be
in part artifactual.
Hatziandreu et al. (in press) analyzed more recent data to determine whether the trend
reported by Warner (1978) has continued. Self-reported consumption data for adults
and teenagers were obtained from the National Health Interview Survey (NHIS) (National Center for Health Statistics (NCHS)) and the National Household Survey on Drug
Abuse (National Institute on Drug Abuse (NIDA)). Self-reported cigarette consumption was estimated based on the smoking prevalence, the average self-reported number
of cigarettes smoked per day, and the U.S. population size each year. A “consumption
ratio” was calculated by dividing self-reported consumption by USDA estimates ob-
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tained from cigarette tax data. This ratio has been relatively stable recently, varying
from 0.73 in 1974 to 0.69 in 1976 with a mean of 0.72 (Table 1). A least-squares regression analysis was used to identify any trend. The slope of the regression line was not
significantly different from zero (p=O.85), countering the hypothesis that self-reported
data are increasingly underestimating actual cigarette consumption. These results suggest that national surveys provide a reliable estimate of U.S. smoking trends. The
reasons for the consistent difference between cigarette consumption based on excise
tax data versus self-reported data are unclear; one possible explanation would be a systematic bias from “rounding down” of self-reported daily consumption to the nearest
multiple of a half-pack (see Table 14 and related discussion and Kozlowski 1986).
TABLE l.-Estimates of cigarette consumption in the United States, based on
cigarette excise taxes and self-reports, M4-85
Excise taxes
(billions)

Self-reported
(billions)

Fraction

1974

599.0

434.9

0.73

1976

613.5

424.4

0.69

1978

616.0

438.4

0.71

1979

621.5

441.2

0.71

1980

631.5

459.1

0.73

1983

600.0

487.8

0.78

1985

594.0

414.4

0.70

Year

NOTE:

Estimated

for adults (NHIS.

by the U.S. Department
NCHS)

and estimated

of Agriculture.
consumption

Self-reported

for adolescents

consumption
(National

includes

Household

estimatedconsumption

Survey

on Drug Abuse.

NIDA).
SOURCE:

Hatziandreu

et al.. in press.

The difference in the findings reported by Hatziandreu et al. (in press) and Warner
(1978) may relate to differences in methodology. For example, Warner used data from
the 1964, 1966, 1970, and 1975 Adult Use of Tobacco Surveys (AUTSs). He found
that the major decrease in the consumption ratio occurred between 1966 and 1970. This
may have occurred because the 1964 and 1966 AUTSs were in-person surveys, whereas
the 1970 and 1975 AUTSs were telephone surveys. As mentioned above, telephone
surveys generally provide slightly lower estimates of smoking prevalence than in-person surveys. On the other hand, Hatziandreu et al. (in press) used only in-person interview data (NHIS) for adults and the NIDA Household Interview Survey on Drug Use
for adolescents. The consumption ratios obtained by Warner for 1964 and 1966 (0.73
and 0.72, respectively) using in-person survey data were similar to the mean ratio (0.72)
reported by Hatziandreu et al. for the period 1974-85. In addition, the 1974 in-person
estimate was 0.73 (Hatziandreu et al., in press), whereas the 1975 telephone estimate
was 0.64 (Warner 1978). This difference provides further evidence that the decrease
in the consumption ratio reported by Warner was an artifact of the change in the AUTS
methodology.
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Trends in Cigarette Sales
Total cigarette consumption in the United States (as estimated by sales data) increased
steadily from 1900 until 198 1, when an estimated total of 640 billion cigarettes were
smoked (Table 2). Since 198 1, there has been a steady decline in consumption despite
increasing population size. The number of cigarettes smoked in 1987 is estimated at
574 billion.
These figures refer to manufactured cigarettes and do not include roll-your-own
cigarettes. Roll-your-own cigarettes have accounted for a declining proportion of total
cigarettes consumed through the 20th century. By 1950, the estimated per capita consumption of roll-your-own cigarettes was 126, or 3.4 percent of total cigarettes consumed; in 1987, these figures were 23 and 0.7 percent, respectively (USDA, unpublished data).
Cigarette consumption data are divided by the population of adults 18 years of age
and older to give an estimate of adult per capita consumption. This estimate represents
the average number of cigarettes sold per adult in the population, not per smoker. It
should be noted that trends in adult per capita consumption are somewhat biased because there has been a trend over time for more people to start smoking regularly under
age 18 (see section below on Trends in the Initiation of Smoking).
Per capita consumption of manufactured cigarettes increased dramatically from its
level of 54 cigarettes in 1900 to 4,171 cigarettes in 1960 (Table 2). From 1960-73, this
figure remained relatively stable (compared with the previous rates of change) at about
4,000 cigarettes per year. Since 1973, there has been a yearly decline in per capita consumption. From 1973-87, this figure fell more than 23 percent to 3,196 cigarettes per
year. Although there has been a decline in every one of these 15 years, the rate of
decline has varied. From 1974-79, the magnitude of the yearly change increased rapidly until it reached a 2-percent decrease per year. In the 10 years since 1979, this decrease
has fluctuated with a mean of 2.4 percent per year (standard deviation (S.D.) = 1.9).
The large drop from 1982-83 (7.2 percent) was more than two standard deviations
above the mean and is thought to be related, to a significant degree, to the March 1983
increase in the Federal cigarette excise tax from 8 cents per pack to 16 cents per pack
(see Chapter 7).
Trends in cigarette sales are also presented in Chapter 8 (Figure 3).

Trends in SmokingPrevalenceAmong Adults
Cigarette Smoking by Sex, Race (Whites and Blacks), and Educational Attainment
(National Health Interview Surveys: 1965-87)
Table 3 presents smoking prevalence from NHIS data for the years 1965,1966,1970,
1974, 197-O inclusive, 1983, and 1985, and preliminary data for 1987. These data
are presented for the total adult population (aged 20 years and older) and by sex, race
(whites and blacks), and educational attainment. They differ slightly from estimates
published by NCHS (NCHS 1988c) because the data presented here are adjusted to the
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TABLE 2.Total
manufactured US. cigarette consumption and per capita
consumption, adults aged 18 years and older, 1900-87
Total consumption
(billions)

Year

Per capita
consumption

Percentage change in per
capita consumption
from previous year

1900

2.5

54

1910

8.6

151

+IO.ga

I920

44.6

665

+16.@

1930

119.3

1.185

+5.#

1940

181.9

1.916

+5.2a

1950

369.8

3,552

+6.0a

I960

484.4

4,171

+1.f?

1961

502.5

4,266

+2.3

1962

508.4

4,266

0

I%3

523.9

4,345

+1.9

1964

511.3

4,194

-3.5

1965

528.8

4,258

+1.5

1966

541.3

4,287

+0.7

1967

549.3

4,280

-0.2

I%8

545.6

4.186

-2.2

1969

528.0

3,993

-4.6

1970

536.5

3,985

-0.2

1971

555.2

4,037

+I.3

1972

566.8

4.043

+o.l

1973

589.7

4.148

43.0

1974

599.0

4,141

-0.2

1975

607.2

4.123

-0.4

1976

613.5

4.092

-0.8

1977

617.0

4.05 1

-1.0

1978

616.0

3,967

-2.1

1979

621.5

3.861

-2.1

1980

631.5

3,844

xl.4
-0.2

1981

640.0

3.836

1982

634.0

3,739

-2.6

1983

600.0

3,488

-7.2

1984

600.4

3.446

-1.2

1985

594.0

3,370

-2.3

1986

583.8

3,274

-2.9

1987 (estimate)

574.0

3,196

-2.4

‘Annualized
SOURCE:
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TABLE 3.-Trends

in smoking prevalence (%), NHISs, United States, 196547, adults aged 20 years and older
Race

Sex

Overall
population

Males

1965’

40.4

50.2

1966

40.7

50.8

1970

37.0

44.3

Y&W

Less than
high school
graduate

Educational level
High
Some
school
college
graduate

College

Whites

Blacks

31.9

40.0

43.0

32.0

40.4

42.9

36.5

41.1

42.5

33.7

30.8

36.5

41.4

34.8

38.3

36.1

28.1

Females

graduate

1974

36.9

43.4

31.4

36. I

44.0

36.5

31.6

36.9

28.3

1976

36.1

42. I

31.3

35.6

41.2

35.8

37.8

36.4

27.4

1977

35.6

40.9

31.4

34.9

41.8

35.8

38.4

35.2

25.6

1978

34.0

39.0

29.6

33.6

38.2

35.3

36.5

32.1

23.8

1979

33.5

38.4

29.2

33.2

36.8

34.9

35.4

33.3

23.4

1980

33.3

38.5

29.0

32.9

31.2

35.5

35.7

31.2

24.6

1983

31.8

35.5

28.7

31.4

36.6

34.7

35.6

30.0

19.9

1985

30.4

33.2

28.0

29.9

36.0

35.7

34.2

28.1

18.4

1987b

29.1

31.7

26.8

28.8

34.0

35.7

33.1

26.1

16.3

Trend information

(1965-85)

Change’/year

-0.50

-0.84

-0.21

-0.50

-0.39

-0.06

-0.32

-0.70

0.03

0.04

0.03

0.03

0.08

0.03

0.05

0.07

0.08

0.97

0.98

0.81

0.97

0.74

NAd

0.87

0.94

0.93

Standard

error

R=
‘For

1%5. data stratified

bPro”isicmal
%I percentage
‘?he

by education

points.

slope of the regression

SOURCE:

were not available.

data only.

NH&

1965-87:

line was not significantly

different

unpublished

on Smoking

data,

office

from zero. making
and Health.

the R* computation

inappropriate

-0.76

1985 age distribution, whereas the previously published figures were adjusted to the
1970 age distribution.
For each group, observed smoking prevalence for each survey year is reported. Additionally, to assess time trends from 1965-85, weighted least-squares regression
analyses have been applied to these data. The 1987 data were not included in the regression analyses because these data are preliminary estimates. These estimates can be used
to provide a measure of predictive validity of the model; in general, the preliminary
1987 estimates are similar to projections from the model (Pierce, Fiore et al. 1989a).
The R* statistic was used for each trend analysis and is a measure of how well the
linear model fits the observed data values. R2 values may range from 0 (no linear trend)
to 1.0 (a perfect fit between the observed values and a linear model).
The data on overall smoking prevalence, as well as for each sex and racial group
presented in Table 3, demonstrate linear trends with R2 values ranging from 0.74 to
0.98; thus, the models fit the data very well. Trends for three of the four educational
categories are also fitted well by a linear model. For one category, less than high school
graduation, no R* value is reported because the rate of change is very close to zero
(making the R2 statistic inappropriate as an index of the amount of variation explained
by the model). The change (in percentage points) per year is the slope of the line of
best fit calculated by the model. The standard error of the slope allows confidence
limits to be placed around the estimate of change per year. Ninety-five-percent confidence limits around the estimate of a slope are approximately equal to the slope plus
or minus two times the standard error.
Overall smoking prevalence declined from 40.4 percent in 1965 to 29.1 percent in
1987. The trend from 1965-85 is fitted almost exactly by a linear model (R2=0.97).
Smoking prevalence in the United States adult population is decreasing at a rate of 0.50
percentage points per year with a standard error of 0.03. Thus, the 95-percent confidence interval for the change per year is 0.44 to 0.56. There is no evidence of any
sudden deviations from the identified trend such as that seen in the per capita consumption data in 1983 (Table 2).
The prevalence of smoking among men has decreased steadily from 50.2 percent in
1965 to 3 1.7 percent in 1987. The rate of decline between 1965 and 1985 was 0.84 percentage points per year (95percent confidence limits, 0.76, 0.92). Female smoking
prevalence remained stable at 31 to 32 percent from 1965-77. Subsequently,
prevalence began to decline slowly and reached 26.8 percent in 1987. The overall rate
of decline from 1965-85 was 0.21 percentage points per year (95percent confidence
limits, 0.15,0.27).
Fiore and coworkers (1989) have examined more recent trends
in smoking by gender in greater detail. This analysis showed a rate of decline in
prevalence among women of 0.33 percentage points per year between 1974 and 1985
(95~percent confidence limits, 0.21,0.45) (R*=O.SS).
Although there has been a difference in smoking prevalence between blacks and
whites, it may be explained by socioeconomic status (Novotny, Warner et al. 1988),
and the rate of change in smoking prevalence in recent years has been similar between
the races (Fiore et al. 1989).
Smoking among whites decreased from 40.0 percent
in 1965 to 28.8 percent in 1987. The rate of decline from 1965-85 was 0.50 percentage points per year (95percent confidence limits, 0.44,0.56; R*=0.97).
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For blacks the R* value for the simple linear model is 0.74, suggesting that the data
should be reviewed more carefully. In 1965, 43.0 percent of blacks smoked. This
number had changed little by 1977 when 41.8 percent smoked. From 1977-87, there
was a considerable drop in smoking prevalence to 34.0 percent. Thus, the data suggest
that there may be two trends among blacks. Fiore et al. (1989) fitted a linear model
to the data for 1974-85 and reported a rate of change among blacks of -0.67 percentage points per year with 95percent confidence limits of 0.37 and 0.97 (R*=O.SO). This
rate of change was not significantly higher than that among whites for the same period
(-0.57 percentage points per year). However, smoking prevalence among black men
was decreasing at a faster rate than among white men ( 1.15 percentage points per year
compared with 0.87, p=O.O3). There were no significant differences noted in the rates
of decrease among women of either race (blacks, 0.26 percentage points per year;
whites, 0.32).
Trends in smoking among the various educational groups have differed markedly
since 1966 (Pierce, Fiore et al. 1989b).
College graduates have decreased their
smoking level from 33.7 percent in 1966 to 16.3 percent in 1987. The rate of decline
from 1966-85 was 0.76 percentage points per year (95percent confidence limits, 0.60
to 0.92). Smoking prevalence in respondents who reported having attended some college decreased from 42.5 percent in 1966 to 26.1 percent in 1987 at a slightly lower
rate of change (-0.70 percentage points per year) than that of college graduates. High
school graduates who did not attend college reduced their smoking from 41.1 percent
in 1966 to 33.1 percent in 1987 at a rate (-0.32 percentage points per year) less than
half that for respondents who had attended college. Smoking prevalence in those
respondents without a high school diploma did not change appreciably from 1966 (36.5
percent) to 1987 (35.7 percent); the rate of decline between 1966 and 1985 was only
0.06 percentage points per year. Thus, there is a twelvefold difference in rate of decline
in smoking prevalence between the most and least educated groups in our society. The
increasing gap in smoking prevalence by educational attainment is particularly evident
when comparing the difference in smoking prevalence between the most and least educated groups in 1966 with the difference in 1987. In 1966, the prevalence rates were
similar (33.7 and 36.5 percent, respectively); in 1987, prevalence in the most educated
group (16.3 percent) was less than half that in the least educated group (35.7 percent).
Adult Use of Tobacco Surveys: 1964-86
In 1964, 1966, 1970, 1975, and 1986, the Office on Smoking and Health (formerly
the National Clearinghouse for Smoking and Health) conducted detailed surveys of a
representative sample of the U.S. adult population. The purpose of these surveys has
been to study the population’s knowledge, attitudes, and practices regarding the use of
tobacco. The first two surveys primarily used in-person household interviews while
the last three used telephone interviews. Prevalence of cigarette smoking in the United
States as measured by the AUTSs has declined from 40.3 percent in 1964 to 26.5 percent in 1986 (Table 4). This decrease represents an overall decline in smoking of more
than 34 percent during this 22-year period.
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TABLE 4.Trends
Survey

in smoking prevalence (o/o), AUTS versus NHIS

year

Difference
(NHIS-AUTS)

Estimated
NHISb

AUTSa

1964

40.3

40.4

0.1

I966

42.2

39.4

-2.8

1970

36.2

31.4

1.2

1975

33.8

34.9

I.1

1986

26.5

29.4

2.9

“For all survey

years. includes

17 years and older.
%tcludes

respondents

aged 21 years and older except

1986, which

includes

respondents

aged

All data weighted.

respondents

aged 20 years and older.

prevalence

values based on regression

SOURCE:

Office

on Smoking

analysis

and Health

Values

for each year are determined

from Table

(US DHEW

by extrapolating

expected

3.

1969.1973a.

1976; CDC

1987a).

Unlike the NHIS, for which data are collected during an in-person household interview, AUTSs collected data via telephone interviews in 1970, 1975, and 1986. The
three AUTSs conducted since 1970 all produced prevalence estimates below those estimated (by regression analysis) from the NHISs (Table 4). The largest difference between the two surveyswas2.9 percentage points in 1986. The 95-percent confidence
limits around the NHIS projection for 1986 are 27.8 to 31.7 compared with limits of
25.8 to 27.3 from the 1986 AUTS; thus, the difference in estimates between the two
surveys is statistically significant. A difference in sampling modalities is among the
most likely explanations for this discrepancy in prevalence estimates. A similar finding has been noted in State-specific prevalence estimates (see below). Telephone surveys have a small sampling bias by excluding households lacking telephones and may
have a greater nonresponse bias because of generally lower response rates compared
with household surveys (CDC 1987a).
Cigarette Smoking Among Different Occupational Groups
NHIS data have been published on smoking prevalence by occupation for the years
1970, 1978-80 combined, and 1985 (Table 5). There is a consistent pattern of higher
smoking rates among blue-collar and service workers than among white-collar workers
for all these survey years. For example, in 1985, the prevalence of smoking among
blue-collar and white-collar workers was 40 and 28 percent, respectively. This difference was greater among males (14 percentage points) than among females (6 percentage points). Detailed data on smoking prevalence, percentage of former smokers,
quitting attempts, and age of initiation within specific occupational categories for 197880 were published in the 1985 Surgeon General’s Report (US DHHS 1985). Weir&am
and Sterling (1987) also provided a detailed analysis of smoking by occupation using
the 1970 and 1979-80 NHIS data.
Novotny, Warner, and colleagues (1988) performed multivariate logistic regression
analyses on data from the 1985 NHIS (ages 25 to 64 years) to examine the independent
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TABLE S.-Prevalence

of smoking (%) by occupation, 1970,1978-80, and 1985
1970’

I mb

1978-80a

Occupation

Males

Females

Males

Females

Currently employed

Males

Females

Total

47.9

36.S

39.9

33.3

33.8

30.0

32.1

White collar

40.8

36.1

33.0

3 I .9

26.4

28.0

27.5

Blue collar

55.0

37.7

47.1

3x. I

40. I

33.9

39.7

Service

53.3

3Y.4

47.5

37.4

40.3

35.4

37.2

Unemployed

55.9

42.3

53.1

39.6

44.3

28.0

36. I

“Aged

20 to 64 years.

hA&yd 20 yeam and older.
SOURCE:

NHlSs

IY70.

197X-XO(combinedh

and IY85. NCHS

(US DHHS

IYXS. 1988).

effects of socioeconomic status (SES) and selected demographic factors on the odds of
ever smoking (versus never smoking) and current smoking (versus former smoking).
The SES/demographic factors included in the models were: sex, employment status,
occupation, education, marital status, and poverty status. The investigators found that
when they simultaneously controlled for the effects of these factors, unemployed persons were more likely than employed persons to be ever smokers or current smokers.
However, blue-collar and service workers were not found to have significantly increased odds of ever or current smoking compared with white-collar workers.
Employed persons were more likely to have quit smoking than unemployed persons.
Special Populations: Hispanics
Information on smoking among Hispanics was collected as part of the Hispanic
Health and Nutrition Examination Survey (HHANES) between 1982 and 1984. This
was a geographically based sample of Hispanics from three areas of the United States
designed to represent three large Hispanic groups (Puerto Ricans in the New York City
area; Cuban-Americans in Dade County, Florida; and Mexican-Americans inthe Southwest). Sample sizes were 9,000 Mexican-Americans, 4,000 Puerto Ricans, and 1,500
Cuban-Americans.
According to the HHANES, the age-adjusted smoking rates for males aged 20 to 74
years were 43 percent for Mexican-Americans, 42 percent for Cuban-Americans, and
40 percent for Puerto Ricans. Among females, the smoking prevalence was 24 percent
for Mexican-Americans and Cuban Americans and 30 percent for Puerto Rican
Americans (Haynes 1987). A birth-cohort analysis of these data showed that smoking
rates have decreased among successive cohorts of men, but increased among successive cohorts of women (Escobedo and Remington 1989).
These rates are higher than those obtained from the NHISs for the years 1979 and
1980 (Marcus and Crane 1985; Rogers and Crank 1988) and 1985 (Marcus and Crane
1987). However, the number of Hispanics in these NHIS samples was small, making
prevalence estimates less reliable. Haynes (1987) suggests that NHIS data may underestimate smoking prevalence among Hispanics because questions about smoking were
not asked in Spanish. The first estimates of smoking behavior among Hispanics that
are both national and statistically reliable will be available from the 1987 NHIS, which
oversampled for this population group.
Special Populations: American Indians and Alaskan Natives
There are no reliable national estimates of smoking prevalence among American Indians. Several surveys have assessedsmoking rates among specific Indian tribes or on
certain Indian reservations (CDC 1987b). Smoking prevalence is highest among Northem Plains Indians (42 to 70 percent) and Alaskan Natives (56 percent), where rates
greatly exceed the rate in the general U.S. population. Much lower rates have been
reported for Indians from the Southwest ( 13 to 28 percent). High rates of smokeless
tobacco use have also been reported among some American Indian groups, especially
in Indian youth. According to a survey of approximately 5,ooO children 5 to 18 years
of age in rural Alaska conducted by the Indian Health Service, 28 percent of girls and
34 percent of boys reported using smokeless tobacco products (CDC 1987~). Similar
findings were obtained in other surveys of Native Americans (Schinke et al. 1987; CDC
1988; Hall and Dexter 1988).
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Special Populations: Asian Americans
There are no reliable national estimates of smoking prevalence among Asian
4mericans. A few local surveys provide estimates of smoking prevalence among Asian
Americans in specific geographic regions.
The State of Hawaii has a population composed of 29 percent Caucasian, 26 percent
Japanese, 15 percent Hawaiian, and 15 percent Filipino. The State conducted a Behavioral Risk Factor Survey (see below) of 1,002 people by telephone in 1984. Smoking prevalence estimates were 28 percent for Caucasians, 27 percent for both Hawaiians
and Filipinos, and 23 percent for Japanese (Hawaii State Department of Health 1984).
A similar survey of 1,557 residents of the State was completed in 1986. Prevalence estimates from this second survey were 29.3 percent for Caucasians, 28.8 percent for
Hawaiians, 25.1 percent for Filipinos, and 20.6 percent for Japanese (Chung 1986).
Special Populations: Pregnant Women
National data on smoking during pregnancy are scarce, especially prior to 1980.
Since 1980, several national surveys have directed smoking questions to previously
pregnant women, but survey methodologies vary widely and it is not possible to study
secular changes in behavior.
Probably the best source of national data on smoking among pregnant women has
been the National Natality Surveys (NNSs). which were conducted among national
samples of married mothers of live infants born in 1967 and 1980. Data from these surveys were used by Kleinman and Kopstein (1987) to document changes in smoking behavior during pregnancy over that period of time. Among teenagers, smoking rates
remained fairly constant over time at about 38 percent among whites and 27 percent
among blacks. Among women over age 20, there were decreases in smoking
prevalence that varied markedly by race and by educational attainment of the mother.
Smoking prevalence among white women over age 20declined from 40 percent in 1967
to 25 percent in 1980; among black women over age 20, it declined from 33 percent to
23 percent. Among white women over age 20. there was an increase in the proportion
quitting smoking during pregnancy (11 percent to 16 percent), while among blacks the
proportion quitting actually decreased (17 percent to 11 percent). Among white women
with less than 12 years of education, the prevalence of smoking during pregnancy
declined from 48 percent to 43 percent, while for women with 16 or more years of
education, it declined from 34 percent to 11 percent. Among white smokers with less
than 12 years of education, there was relatively little change in the proportion quitting
during pregnancy (11 percent to 9 percent), but among smokers with 16 years or more
of education, the proportion more than doubled (12 percent to 27 percent). Insufficient
numbers of black women were sampled to study trends by education among blacks.
A study similar to the NNS, the National Maternal and Infant Health Survey, was
begun in 1988. Data from that study will provide the best estimates of smoking during
pregnancy for the late 1980s. At this time, however, no comparable national data exist
to study women after 1980. Studies that have asked about smoking behavior during
pregnancy have not asked about behavior during specific years, so it is not possible to

215

calculate estimates of the prevalence of smoking in any particular time period.
However, it is possible to use these data sources to examine general patterns of smoking during pregnancy, In general, women in the lowest age and socioeconomic
categories have the highest likelihood of smoking during pregnancy.
The earliest data available to examine these patterns are from the Collaborative
Perinatal Study (Niswander and Gordon 1972), which included women who obtained
prenatal care at selected university centers in the early 1960s. White women were more
likely to smoke than black women (53 percent versus 43 percent), and among smokers,
whites smoked more cigarettes per day than blacks. By comparison, the national
prevalence of smoking among women 25 to 44 years of age was 44 percent in 1965
(NCHS 1988cj.
The National Survey of Family Growth (NSFG) collected data in 1982 on the smoking behavior of women, 15 to 44 years of age, during their most recent pregnancy,
regardless of when the pregnancy occurred (NCHS 1988a). Of these women, 32 percent smoked during the pregnancy. Women who were aged 15 to 19 years when pregnant, who had less than 12 years of education, who were at 149 percent or less of poverty level, or who were unmarried had the highest smoking rates.
In the 1985 NHIS, questions related to smoking were asked of women aged 18 to 44
years who had given birth within the past 5 years (NCHS 1988b). Of these women, 32
percent reported having smoked during the 12 months preceding the birth; 21 percent
of smokers reported quitting smoking and 36 percent reported reducing the number of
cigarettes smoked after learning they were pregnant. Women under 25 years of age,
with low income, of black race, unmarried, or unemployed were more likely to smoke
than others. These same groups of women were less likely to quit smoking or to reduce
the number of cigarettes smoked.
The 1990 Health Objectives for the Nation (US DHHS 1980a) state that “The proportion of women who smoke during pregnancy should be no greater than one-half the
proportion of women overall who smoke.” At the time of the midcourse review of the
objectives (US DHHS 1986c), no data were available to evaluate progress directly. According to the 1985 NHIS, approximately 3 1 percent of women aged 18 to 44 years
smoked cigarettes in 1985 (3 1.7 percent of 18 to 29-year-olds and 3 1.2 percent of 30to 44-year-aids) (NCHS 1988~). In the same survey, as mentioned above, 32 percent
of women who had given birth in the preceding 5 years reported smoking in the 12
months preceding the birth, 2 I percent of whom reportedly quit after learning they were
pregnant. This indirect evidence seems to indicate that the smoking prevalence among
pregnant women was much more than half the prevalence among nonpregnant women
in the early 1980s. Unless major changes in smoking behavior have occurred in the
latter half of the decade, the 1990 objective will not be met. Analysis of data from the
Behavioral Risk Factor Surveillance System supports this conclusion (Williamson et
al. 1989).
Special Populations: Military Personnel
In 1980, 1982, 1985, and 1988, the Department of Defense (DOD) performed
worldwide surveys of alcohol and nonmedical drug use among military personnel.
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These surveys assessedcigarette smoking among personnel by asking, “During the past
30 days, how many packs of cigarettes did you usually smoke during a typical day?”
(The 1980 survey question used the phrase “in one day.“) There were five possible
responses: 3 or more packs; 2 or more, but less than 3 packs; I or more, but less than
2 packs: less than 1 pack, but smoked some; did not smoke in the past 30 days. Sample
sizes ranged from 15,OfKlto 2 1,000. The number of military installations participating
in the surveys ranged from 58 to 81. The surveyed population was proportionally representative of all DOD active duty members for sex, race/ethnicity, marital status,
education, and age (Herbold 1987; US DOD 1987, 1988).
Overall smoking prevalence among military personnel declined steadily from 53 percent in 1982 to 46 percent in 1985 to 42 percent in 1988 (Table 6). These prevalence
figures, although declining, are considerably higher than among all males or young
males in the general population (Tables 3 and 18). This disparity may reflect
socioeconomic differences between military personnel and the general population, although one study suggests that smoking initiation may often occur among recruits after
entering the military (see below). The 1988 estimates for the individual military
branches were: Air Force, 37 percent; Marine Corps, 42 percent; Army, 44 percent;
and Navy, 45 percent (US DOD 1988).

TABLE 6.-Prevalence of cigarette smoking among U.S. military personnel, 1980,
1982,1985, and 1988
Percentage of current smokersd
Rank’

1980
(N=15,016)

1982
(N=21,412)

1985
(N=l7.328)

1988‘
(N=l8,673)

El-3

55

56

47

47

E4-6

55

55

52

45

E7-9

56

61

56

48

40

34

w1-4
0143

19

01-02

24

25

17

03

23

24

18

04-06

27

28

Total

52

53

o&o10

21

20

46

42

aPersonswho had smoked cigarettes during the past 30 days.
‘1” ascending rank, from enlisted personnel (El-9) to warrant officers (W l-41 to commissioned officers (01-0101
CReliminary data (not adjusted for nonrespondents).
SOURCE: Herbold (1987); US DOD (1986. 1987. 1988).
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Smoking prevalence rates among enlisted personnel (ranks El-9) are at least twice
the rates among commissioned officers in each survey year (Table 6). In 1988, for instance, smoking prevalence estimates ranged from 47 percent for the lowest ranks of
enlisted personnel (El-3) to 20 percent for the higher ranks of commissioned officers
(04-010). The proportion of smokers smoking a pack or more a day was 55 percent;
there was no consistent association between this proportion and military rank (US DOD
1988).
Cronan and Conway (1987) collected smoking information from 687 recruits entering the Navy and from 1,357 Navy servicemen stationed aboard ships in the San Diego
area. The prevalence of smoking was 27.6 percent among recruits and 49.8 percent
among shipboard men. The investigators concluded that the Navy is not attracting a
higher than expected percentage of smokers from the U.S. population, but that many
men start to smoke after they enter the Navy.
Reasons for higher smoking rates among military personnel include the inexpensive
price of cigarettes in military facilities, peer pressure heightened by conditions of group
living, stress, boredom, and lack of other forms of recreation (Cronan and Conway
1987; Blake 1985). In addition, there has been a historical connection between cigarettes and the military: cigarettes have been a part of the K-rations and C-rations
provided to soldiers and sailors, and cigarette advertisements on radio and in the print
media during World War II commonly featured military themes (Blake 1985).
Cigarette advertising continues to appear in military-oriented publications (Davis
1987). In September 1988, Philip Morris Tobacco Company began to publish a monthly newsletter, “Military Smoker,” which features articles opposing restrictions on smoking and on cigarette sales in military facilities; readers are urged to call a toll-free
“Military Smoker” hotline telephone number (Philip Morris 1988).
Recent DOD initiatives to reduce smoking among military personnel are described
in Chapter 6.
State-Specific Smoking Prevalence
Behavioral Risk Factor Surveillance System: 1982-87
The Behavioral Risk Factor Surveillance System (BRFS) has provided State-specific
smoking prevalence estimates for adults 18 years of age and older for about half of the
States since 1982 (Table 7). Data are collected through random-digit-dialed telephone

mterviews. Since 1984, the number of States participating in this surveillance system
has increased steadily. For reporting States, median prevalence declined from 37 perzent in 1982 to 24 percent in 1987. This decline exceeded the decline in national
prevalence in the NHIS (Table 3), probably because of the nonrepresentative mix of
States included in the BRFS in different years. In 1987, prevalence ranged from 15
percent in Utah to 32 percent in Kentucky.

Current Population Survey: 1985
In 1985, the Current Population Survey (CPS), a population-based, in-person
household survey of more than 114,OfKladult Americans, conducted by the U.S. Bureau
of the Census, collected information about smoking and smokeless tobacco use. About
45 percent of interviews were conducted with proxy respondents. The survey estimated
adult smoking prevalence (20 years of age and older) at 29.5 percent. Table 8 presents
estimates of prevalence of cigarette smoking according to region of the country, census division, and State. Among the nine census divisions, prevalence was lowest in
the Pacific (26.3 percent) and Mountain (27.2 percent) divisions and was highest in the
East South Central (3 1.8 percent) and South Atlantic (3 1.3 percent) divisions.
Overall gender-specific prevalence was reported as 32.9 percent for males and 26.5
percent for females. Prevalence of smoking among males exceeded that among females
in all States except Oregon and Wyoming (where the prevalence rates among men and
women were either very similar or the same). Overall education-specific prevalence
was 35.4 percent for persons with 12 years or less education (high school diploma
or less) and 22.2 percent for persons with 13 or more years of education (some college
or more education). Persons with 13 or more years of education reported lower smoking prevalence rates than those with 12 years or less education in all 50 States by a range
of 20.2 percentage points in Tennessee to 5.7 percentage points in Hawaii.
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TABLE 7.--State-specific smoking prevalence (%), Behavioral Risk Factor
Surveillance System, adults aged 18 years and older, 1982-87
State

1982

1984

1985

31

1986

1987

25

27

Alaska

36

34

Arizona

32

28

26

24

26

Arkansas

27

California

28

26

26

25

21

Colorado

34

Connecticut

27

Delaware

31

District of Columbia

33

Florida

32

Georgia

29

38

26

27

24

27

28

28

37

29

27

25

25

23

Idaho

25

24

23

21

Illinois

34

26

28

26

28

32

27

29

29

35

32

Hawaii

Indiana

33

Iowa

30

Kansas

22

Kentucky

37

Maine

28

Maryland

25

Massachusetts
Michigan
Minnesota

27

Montana

26

Nebraska

23

New Hampshire

29

New Jersey

32

New Mexico

29

29

New York
38

North Dakota
Ohio

280

25

31
28

Missouri

North Carolina

27

30

25

25

24

26

29

23

22

26

21
23

31

27

31

27

27

26

28

26

26

24

29

29

28

27

TABLE 7.-Continued
State
Pennsylvania

1982

1984

1985

1986

1987

34

Rhode Island

31

29

39

South Carolina

26

29

27

32

28

28

28

16

16

18

15

South Dakota

25

Tennessee

32

Texas

30

Utah
Virginia

34

Washington
West Virginia

25

24
32

Wisconsin

33

27

29

29

27

25

26

26

Minimum

22

16

16

18

15

Maximum

38

38

32

35

32

Median

37

29

27

26

24

Number of States’

27

19

22

26

29

‘Includes the District of Columbia.
NOTE: No data were available for the following States: LA, MS, NV, OK,
SOURCE: CDC (1986a.b, 1987f. unpublished data).

OR.

VT, and WY.

BRFS and CPS Comparison
In 1985, both the BRFS and the CPS collected State-specific information on adult
smoking prevalence. Among the 22 States (including the District of Columbia) where
comparisons can be made, the CPS (an in-person household survey) estimated higher
smoking prevalence in 13 States and lower prevalence in 8 States than the BRFS (a
telephone survey) The median difference in smnkile mevalence between the CPS and
the BRFS was +1.8 percentage points. This pattern is similar to that observed in comparisons between the in-person NHIS and the telephone AUTS (see above).
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TABLE S.--Smoking prevalence rates according to region of the country,
census division, and State, adults aged 20 years and older, by gender
and education, United States, CPS, 1985
Education

United

States

Northeast

Region

New England Division

Males

Females

29.5

32.9

26.5

35.4

22.2

28.9

31.3

26.8

34.5

22.1
22.5

>I2
Years

29.5

30.6

28.6

36.3

Maine

30.3

31.8

29. I

37.0

17.3

New Hampshire

30.7

35.2

26.7

37.4

21.0

Vermont

30.7

31.8

29.7

37.7

21.4

Massachusetts

28.2

28.4

28.1

35.0

22.9

Rhode Island

34.4

35.8

33.3

39.9

26.3

Connecticut

29.6

30.9

28.5

36.3

23.1

28.7

31.6

26.2

34.0

22.0

New York

28.7

31.4

26.3

34.1

22.3

New Jersey

27.9

31.0

25.2

33.6

21.7

Pennsylvania

29.3

32.3

26.6

34.0

21.7

30.2

32.4

28.1

36.2

22.2

31.0

33.0

29.3

37.5

22.5

Ohio

32.2

34.4

30.3

38.6

22.0

Indiana

32.8

35.7

30.1

38.4

23.8

Illinois

28.7

31.5

26.3

35.0

22.7

Michigan

34.0

34.4

33.7

40.9

24.1

Wisconsin

26.3

27.6

25.2

32.6

17.9

28.1

31.1

25.4

33.1

21.7

Minnesota

28.7

30.0

27.4

34.6

21.6

Iowa

28.1

33.0

23.7

31.8

22.2

Missouri

27.7

31.1

24.6

32.0

21.4

North Dakota

26.4

28.3

24.7

31.3

21.8

South Dakota

28.6

30.7

26.8

34.5

21.0

Nebraska

24.9

26.6

23.6

29.2

19.4

Kansas

30.2

34.6

26.6

37.1

23.1

31.2

36.4

26.8

36.5

23.3

Mid-Atlantic Division

North

Central

Region

Fast North Central Division

West North Central Division

South Region

South Atlantic Division
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Overall

112
yea

31.3

36.3

27.1

36.6

24.0

Delaware

31.8

34.9

29.1

39. I

19.0

Maryland

29.7

31.5

28.1

36.3

20.1

TABLE &-Continued
Education
Overall

Males

Females

512
years

>12
years

District of Columbia

31.4

34.2

29.3

38.5

24.2

Virginia

32.7

37.8

28.5

38.5

26.3

West Virginia

34.0

38.6

30.0

38.1

22.9

North Carolina

31.6

39.7

24.6

37.0

24.0

South Carolina

27.1

34.2

21.5

31.7

18.4

Georgia

31.8

38.5

26.5

36.4

25. I

Florida

31.7

35.5

28.4

36.8

25.4

Fast South Central Division

31.8

37.6

26.9

37.3

21.8

Kentucky

35.3

37.8

33.4

40.2

22.5

Tennessee

30.8

36.6

26.0

38.6

18.4

Alabama

30.6

38.5

23.5

35.3

23.6

Mississippi

31.1

38.8

24.8

34.9

25.3

30.6

35.5

26.3

35.9

22.8

Arkansas

31.3

37.2

26.5

34.8

25.0

Louisiana

29.1

35.4

23.8

34.1

21.1

Oklahoma

33.0

35.7

30.4

41.5

22.7

Texas

30.6

35.5

26.3

35.9

22.8

26.5

29.3

23.9

32.8

20.9

West South Central Division

West Region

Mountain Division

27.2

30.1

24.6

34.7

20.2

Montana

25.9

26.1

25.9

32.2

19.3

Id&O

24.1

26.6

21.7

29.6

17.8

Wyoming

31.7

31.9

31.9

40.9

21.0

colorado

28.6

30.6

26.9

37.9

21.9

New Mexico

28.5

32.6

24.3

32.8

24.4

Arizona

29.5

34.3

25.3

37.4

21.5

Utah

14.1

18.2

10.2

22.5

8.0

Nevada

35.7

37.6

33.9

39.0

31.4

Pacific Division

26.3

29.0

22.7

‘32.0

21.1

Washington

28.6

29.9

27.4

36.1

21.8

Oregon

27.1

26.8

27.5

34.7

21.2

California

25.6

28.9

22.5

28.3

20.8

Alaska

34.3

40.9

28.0

41.1

27.2

Hawaii

27.6

30.7

24.7

30.6

24.9

NOTE: Percentages
areageadjustedto the total U.S. population.
SOURCE: Office on Smokingand Health.unpublisheddata.
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Summary
A number of national and State-based surveys provide information on cigarette smoking. These surveys have varying methodologies and response rates. The data of highest
quality (large sample size, high response rate) are from the NHIS, and this source also
has the best series of data for analyzing trends in smoking prevalence since 1965. Trend
analysis demonstrates that smoking prevalence among adults overall is declining by
0.50 percentage points per year and this rate of decline has been consistent since 1965.
If this rate of change continues for the next few years, overall prevalence will be 27 to
28 percent in 1990, which is higher than the 1990 Health Objective for the Nation (less
than 25 percent) (US DHHS 1980a; see Chapter 1). Although there are differences between whites and blacks in smoking prevalence, the rate of change within each race has
been similar in recent years. The decline has been much higher in men than in women
and much higher in the more educated than in the less educated.
The consistency of the trends in these smoking prevalence data contrasts with the
lack of year-to-year consistency in the consumption (excise tax) data presented in an
earlier section. Given that both data sets report cigarette usage in the population,
reasons for this difference need to be addressed. Each data set has its advantages. Excise tax data have the advantage of being an objective measure of manufacturedcigarette sales and are not subject to questions of validity that must be addressed with
self-reported smoking from survey data. On the other hand, survey data provide information on smoking behavior in specific subpopulations within society.
Cigarette sales data, and trend analyses of these data, reflect both the number of
people who smoke and the number of cigarettes each smoker consumes (plus a wastage
and stock error term). On the other hand, trend analyses of self-reported smoking
prevalence reflect only the number of people who smoke. Antismoking interventions
may affect an individual’s smoking status or daily cigarette consumption. For example,
worksite smoking restrictions may induce some smokers to quit, whereas others who
continue to smoke may smoke fewer cigarettes per day because of fewer opportunities
to smoke. Similarly, increases in cigarette price (e.g., mediated by increased excise
taxation) may induce price-sensitive smokers to quit or to reduce daily consumption.
While consumption data are often used as a more sensitive index of the relative impact of differing antismoking strategies, the primary goal of these strategies is a change
in smoking prevalence. Smokers who reduce their daily cigarette consumption will
reduce their health risks, but to a lesser extent compared with quitting entirely (see
Chapters 2 and 3).
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Trends in Quitting
Introduction
As the 1988 Surgeon General’s Report documented (US DHHS 1988), cigarettes and
other forms of tobacco are addicting. This addiction, including both pharmacologic
and behavioral components, helps to explain the difficulty that most smokers experience in quitting and then maintaining abstinence. Smokers can be on a quitting
cycle in which they are abstinent for a while, followed by a relapse to smoking for a
period of time, after which they may quit again, and so on. Given this pattern, no single
statistic can fully describe trends in quitting activity. Three interrelated statistics are:
1. Percentageof former smokers. The percentage of the population who are former
smokers has been used as one indicator of quitting activity. For example, the
total number of living persons who have quit smoking is often cited and is calculated by multiplying the proportion of the population who are former smokers
by the size of the population. This figure, as calculated from the 1986 AUTS,
is 43.2 million adults 17 years of age and older. However, the prevalence of
former smokers is of limited value in assessing quitting activity because it does
not take into account the number of people in the population who have ever
smoked, because it does not include former smokers who have died, and because of marked differences in the initiation of smoking between males and
females in different birth cohorts (Harris 1983; Warner and Murt 1982).
2. Quit ratio. This statistic is defined as the proportion of people who have ever
smoked who are former smokers at a specific point in time; that is, the number
of former smokers divided by the number of ever smokers (Pierce et a1.1987a).
Thus, this statistic is to quitting activity what smoking prevalence is to smoking
activity. Both statistics consider the size of the population undertaking a behavior as a proportion of those who could undertake that behavior.
However, the quit ratio does not provide all the information needed when
describing quitting activity. It does not distinguish between a person who has
been a former smoker for 3 days and a person who has been off cigarettes for
10 years. It does not distinguish between a current smoker who has just relapsed
after 6 years of abstinence and a current smoker who has never tried to quit. In
addition, the quit ratio does not reflect the magnitude of smoking prevalence;
for example, a group in which 10 percent are current smokers and 10 percent
are former smokers has the same quit ratio as a group in which 30 percent are
current smokers and 30 percent are former smokers.
3. The smoking continuum. This is a lo-category index of the total population
derived from the smoking status variable (current, former, or never smoker) and
timing and duration of quit attempts. This index is particularly relevant for
describing which segments of the population are trying to quit.
Trends in the quit ratio using NHIS data and an analysis of the smoking continuum
using data from the 1986 AUTS are presented below.
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Trends in the Proportion of Smokers Quitting (Quit Ratio) (NHIS)
Quit ratios for the total U.S. adult population and stratified by sex, race, and education, as derived from the 1965-87 NHISs, are presented in Table 9. Linear regression
analyses of the weighted data from those surveys conducted between 1965 and 1985
are also provided to assess time trends. The 1987 data are not used in the regression
analyses because they are preliminary. The linear models for the observed data in the
subpopulations defined by sex, race, and education had R2 values all between 0.78 and
0.95.
In 1965.29.6 percent of ever smokers had quit. By 1987, this proportion had increased
to 44.8 percent. The rate of increase in the quit ratio between 1965 and 1985 is 0.68
percentage points per year. Almost half (48.7 percent) of male smokers had quit by
1987 compared with 40.1 percent of female smokers. The rate of increase in the quit
ratio is the same among men and women.
Regarding racial differences, 46.4 percent of whites who had been smokers had quit
by 1987 compared with 3 1.5 percent of blacks. For whites, the rate of change in the
quit ratio from 1965-85 was 0.72 percentage points per year, and the linear model fits
the data exceedingly well. For blacks, the rate of change during this period was 0.43
percentage points per year. As with smoking prevalence, the quit ratio for blacks did
not change between I965 and 1974 but did change between 1974 and 1985. Fiore and
colleagues ( 1989) have reported trends from 1974-85; during this period the rate of
increase in the quit ratio among blacks (0.75 percentage points per year) was similar to
that among whites (0.77). However, this similarity masks a difference between the
sexes. The change in the quit ratio among blacks from 1974-85 was mainly seen in
males, where the rate increased at 1.04 percentage points per year (compared with 0.67
in white males). Among black females, the quit ratio increased at 0.46 percentage
points per year from 1974-85 (compared with 0.95 in white females). Thus, in recent
years, black males have been quitting smoking at a significantly higher rate of change
than white males (p=O.Ol). The difference in the rate of change between black and
white females is in the opposite direction but is not statistically significant (p=O.31) because of the reduced linearity of the trends and smaller sample sizes of ever smokers
among females than among males.
In 1966, about 40 percent of college graduates who had ever been smokers had quit.
This proportion was 20 to 40 percent higher than the other educational groups. By
1987, the quit ratio among college graduates had risen to 61 percent, and the rate of
change from 1966-85 (+0.85 percentage points per year) was greater than in any other
educational category. Quitting has been increasing in all the other educational
categories, with the slowest rate of change (0.41 percentage points per year) among persons without a high school diploma.
Smoking Continuum (AUTS)
The process of quitting smoking has been categorized by Prochaska and DiClemente
(1983) according to smokers’ intention to quit and the status of their most recent quit
attempt. They labeled five stages of the quitting process as follows: precontemplation,
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TABLE 9.-Trends

in smoking quit ratio (o/o), NHISs, United States, 1965-87, adults aged 20 years and older
Race

Sex

Overall
population

Males

1965a

29.6

1966

29.5

1970

Blacks

Less than
high school
graduate

Educational level
High
school
Some
graduate
college

College
graduate

Females

Whites

31.4

24.6

30.5

22.8

3 1.4

24.2

30.4

22.6

33.3

28.0

28.7

39.7

35.3

37.9

29.2

36.7

23.2

38. I

33.6

34.9

48.2

1974

36.3

39.3

30.8

38.0

21.8

38.0

35.2

36.6

47.9

1976

37.1

39.9

32. I

38.4

26.3

39.5

35.0

37.2

46. I

Year

1977

36.8

40.3

31.3

38.2

24.8

38.3

34.0

36.8

48.6

1978

38.5

41.3

33.8

39.9

27.5

38.7

36.3

41.0

49.7

1979

39.0

41.5

34.0

40.3

28.0

40.8

36.7

37.5

50.6

I980

39.0

41.5

34.0

40.4

27.7

39.4

36.5

40.6

48.7

1983

41.8

44.1

37.6

43.3

29.3

42. I

38.7

41.2

54.9

1985

45.0

49.0

40.0

46.7

31.8

41.3

40.5

46.0

61.1

1987b

44.8

48.7

40. I

46.4

31.5

39.7

40.9

46.9

61.4

Trend

information

(1965-85)

+0.73

i-O.72

+0.43

+0.4 I

co.57

+0.73

+0.x5

Standard error (k)

0.05

0.06

0.05

0.06

0.07

0.06

0.07

0.10

0.16

R2

0.95

0.94

0.96

0.94

0.82

0.85

0.89

03X

0.78

Changec/ year

+0.68

io.73

NOTE: Quit ratio = (Former Smokers/Current + Former Smokers)
‘For 1965, data stratified by education were not avadable.
%ovisional data only.
‘In percentage points.
SOURCE: NHISs 1965-87: unpublished data. Office on Smoking and Health

contemplation, action, maintenance, and relapse. This categorization has proven useful in longitudinal research studies (see Part II of this Chapter and also Chapter 6);
however, for cross-sectional population studies, this process of quitting can be analyzed
according to current smoking status and the timing and duration of previous quit attempts. Thus, everyone can be classified on a smoking continuum.
This continuum is presented in Table 10. It is based on questions from the AUTS
(see Appendix to this Chapter). Ten different categories are presented as percentages
of the total population and as percentages of ever smokers. Categories of current
smokers can also be described as percentages of all current smokers. These percentages are not provided below because of the possibility of misinterpretation.In particular,
the percentage of those attempting to quit during the past year should not be calculated
using current smokers as the denominator because this percentage excludes those who
successfully quit during the past year. Instead, a more appropriate denominator (used
below) would be those who were smokers at any time during the past year (including
former smokers who quit during the past 12 months).
TABLE lO.-Smoking
1986

continuum, adults aged 17 years and older, United States,
Percentage of
population

Percentage of
ever smokers

Category 1

Never smokers

47.3

Category 2

Former smokers who had quit 5
or more years ago

14.7

27.9

Category 3

Former smokers who had been
abstinent for 1 to 5 years

5.7

10.8

Category 4

Former smokers who had been
abstinent for 3 to 12 months

2.0

3.8

Category 5

Former smokers who had quit
within the last 3 months

3.2

6.1

Category 6

Current smokers who had quit
for 7 or more days m the past
year

3.9

7.4

Category 7

Current smokers who had quit
for Id days in the past year

2.0

3.8

Category 8

Current smokers who had quit
previously but not in the last year

11.6

22.0

Category 9

Current smokers who had never
tried to quit but who had thought
about it or would quit if there
was an easy way to do so

5.4

10.2

Category 10

Current smokers who had never
tried to quit. had not thought
about it, and would not try to
quit even if there was an easy
way to do so

4.5

8.5

SOURCE: AUTS 1986(US DHHS, in press,a)
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The first category on this continuum includes those who have never smoked cigarettes. In 1986,47.3 percent of the U.S. population 17 years of age and older was in
this category. Former smokers who had quit smoking 5 or more years previously made
up 14.7 percent of the population and 27.9 percent of ever smokers. Those in this
category can be considered to be confirmed ex-smokers who are unlikely to relapse.
Former smokers who had been abstinent for 1 to 5 years represented 10.8 percent of
ever smokers. Former smokers who had been abstinent for less than a year represented
9.9 percent of ever smokers (categories 4 and 5 combined). Current smokers who had
quit smoking for 7 or more days during the past year made up 7.4 percent of ever
smokers. Another 3.8 percent of ever smokers had quit during the past year but were
not able to stay off cigarettes for a week or more. Combining categories 4 through 7,
2 1.1 percent of ever smokers stopped smoking for at least I day during the year prior
to the 1986 survey. This is 34 percent of all those who smoked that year.
Of ever smokers, 22.0 percent were current smokers who had previously made a
serious quit attempt but not during the past year. Approximately 19 percent of ever
smokers were current smokers who had never tried to quit; 4.5 percent of these have
never thought about quitting and say that they would not quit even if there was an easy
way to do so. Of those who had smoked during the past year, 70 percent had made at
least one quit attempt (categories 4 through 8 divided by categories 4 through 10).
For the sake of convenience, category 10 is referred to below as the “hard-core
smokers” category. However, it should be noted that others might also use this term to
describe smokers who have failed to quit despite repeated attempts.
Tables 11 and 12 give the distribution for this smoking continuum by gender, education, race, and age. There are large differences between the subgroups in the proportion of ever smokers who are long-term abstainers (category 2). Males are more likely to be in this category than females, whites more than blacks, older people more than
younger people, and the most highly educated more than the less well educated. The
percentages of ever smokers in the categories reflecting recent quitting activity (4
through 7) and no recent quitting activity (8 through 10) were slightly higher for women
than for men, probably resulting from the higher percentage of men in the combined
categories 2 and 3 (abstinence for a year or more).
Educational differences in the smoking continuum are generally consistent with
educational differences in smoking prevalence and quit ratio mentioned above. The
proportion of ever smokers who have not tried to quit during the past year (categories

8 through10) is 43.5 percentfor the leasteducatedgroupcomparedwith 29.1percent
for the most educated group. The proportion in the hard-core smokers category is 9.8
percent for the least educated group compared with only 5.7 percent for the most educatedgroup. However, the proportion of those who have made a quit attempt during
the past year (categories 4 through 7) is also higher for the least educated group than
for the most educated group (21.8 percent and 17.2 percent, respectively); this latter
difference may reflect a lower success rate for quitting attempts among the least educated group. The differences between the least and most educated in these categories
(4 through 7) become progressively smaller and then disappear as one moves from
failed quit attempts during the past year (categories 6 and 7) to successful quit attempts
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continuum by sex a n d education, p e r c e n t a g e of ever smokers, United S tates, 1 9 8 6
Education

Sex

Males
(%)

Females
(%)

5 1 I years
(%)

1 2 years
(%)

1 3 - 1 5 years
(%)

5 1 6 years
(%)

Smoking continuum

S m o k e r sw h o n e v e r tried to
quit (IO ) ”

8.3 (8.3)b

9.1 (9.1)

9.8 (9.8)

9.5 (9.5)

7.7 (7.7)

5.7 (5.7)

S m o k e r sw h o n e v e r tried to
quit (9)

9.1 (17.4)

9.6 ( 18.7)

9.8 (19.6)

9.5 (19.0)

10.9 (18.6)

5.7 (I 1.4)

2 I .5 (38.9)

23.9 (41.7)

23.9 (43.5)

22.5 (41.5)

22.5 (41.1)

17.7 (29. I)

S m o k e r squitting 1 6 days in
the last year (7)

3.4 (42.3)

4.6 (46.3)

4.4 (47.9)

4.9 (46.4)

2.6 (43.7)

1.5 (30.6)

S m o k e r squitting 7 or m o r e
days in the last year (6)

6.5 (48.8)

8.6 (54.9)

7.4 (55.3)

7.9 (54.3)

8.6 (52.3)

5.0 (35.6)

E x - s m o k e r stL3 m o n t h s (5)

6.8 (55.6)

5.2 (60.1)

6.6 (61.9)

5.4 (59.7)

6.0 (58.3)

7.0 (42.6)

S m o k e r snot quitting in the last
year (8)

3.6 (59.2)

4.3 (64.4)

3.4 (65.3)

4.1 (63.8)

4.7 (63.0)

3.7 (46.3)

E x - s m o k e r s I-5 years (3)

E x - s m o k e r s3 - 1 2 m o n t h s (4)

10.9 (70. I)

10.7 (75. I)

7.8 (73. I)

10.7 (74.5)

12.8 (75.8)

14.0 (60.3)

E x - s m o k e r s2 5 years (2)

30.1 (loo)

25.1 ( 1 0 0 )

27.2 ( 1 0 0 )

25.3 ( 1 0 0 )

24.4 ( 1 0 0 )

39.2 ( 1 0 0 )

‘Categoryo n thes m o k i n gcontinuum(seeT a b l eIO for definitions).
b N u m b e rins parentheses
a r ecumulativepercentages.
t S O U R C EA: U T S 1 9 8 6( U SD H H S ,in press,a).

TABLE 12.-Smoking

continuum by race and age, percentage of ever smokers, United States, 1986
Age

Race
Whites
(%)
Smoking

Blacks
(%)

IS-24 years
(%)

25-44 years
(90)

4564 years
(%)

265 years
(So)

continuum

Smokers who never tried
to quit ( 10)a

8.7 (8.7)b

8.6

(8.6)

9.1 (9.1)

6.9 (6.9)

8.3 (8.3)

7.4 (7.4)

Smokers who never tried
to quit (9)

8.9 (17.6)

12.3 (20.9)

18.4 (27.5)

10.6 (17.5)

7.5 (15.8)

3.6 (1 1.0)

22.2 (39.8)

22.2 (43.1)

16.3 (43.8)

26.4 (43.9)

21.6 (37.4)

14.5 (25.5)

3.6 (43.4)

6.9 (50.0)

7.2 (51.0)

4.4 (48.3)

3.2 (40.6)

2.1 (27.6)

7.0 (50.4)

10.7 (60.7)

19.3 (70.3)

8.6 (56.9)

4.7 (45.3)

2.0 (29.6)

Ex-smokers O-3 months (5)

5.9 (56.3)

7.5 (68.2)

7.2 (77.5)

5.8 (62.7)

6.2 (5 I .5)

8.2 (37.X)

Ex-smokers 3-12 months (4)

4.0 (60.3)

3.3 (71.5)

9.0 (86.5)

4.3 (67.0)

3.2 (54.7)

2.5 (40.3)

Ex-smokers l-5 years (3)

10.8 (71.1)

9.4 (80.9)

10.3 (96.8)

1 I .4 (78.9)

9.9 (64.6)

IO. I (50.4)

Ex-smokers t5 years (2)

28.8 (100)

19.0 (loo)

3.0 (loo)

20.6 (100)

35.6 (100)

49.7 (loo)

Smokers not quitting in the last
year (8)
Smokers quitting l-6 days in
the last year (7)
Smokers quitting 7 or more
days in the last year (6)

“Category on the smoking continuum (see Table IO for definitions).
bNumbers in parentheses are cumulative percentages.
SOURCE: AUTS 1986 (US DHHS, in press. a).

during the past year (categories 4 and 5). For prolonged abstinence (1 or more years)
(categories 2 and 3), the proportions then become greater for the more educated.
Among ever smokers, about two-fifths of both blacks and whites have not tried to
quit during the past year, with 9 percent in the hard-core smokers category. Twentyone percent of white ever smokers have made a quit attempt during the past year compared with 28 Percent of blacks.
A person’s likelihood of being in different categories of the smoking continuum differs considerably with age. About 44 percent of ever smokers between the ages of 25
and 44 years are smokers who have not made an attempt to quit during the past year,
compared with 26 percent of those 65 years of age and older. However, there are roughly equal proportions of each age group in the hard-core smokers category. The proportion of ever smokers who made a quit attempt in the last year was highest (42.7 percent) in the youngest age group (18 to 24 years old) and is progressively smaller for
each older age group (23.1 percent, 17.3 percent, and 14.8 percent, respectively, in those
aged 25 to 44 years, 45 to 64 years, and 65 years and older).
Summary
As with trends in smoking status, trends in quitting activity have exhibited a consistent pattern since 1965. Almost half of the population who have ever been smokers
have quit. Although the proportion of males who have quit is higher than that of females
and the proportion of whites who have quit is higher than that of blacks, the rate of increase in the quit ratio is similar between these categories. The only diverging trend
over time is the quitting activity for the less educated compared with the more educated.
One-third of those who smoked during the year prior to the 1986 AUTS quit smoking for at least 1 day during that year. Health education and motivational campaigns
targeted at these individuals could help maintain them in “contemplation” and “action”
stages (Prochaska and DiClemente 1983) and move them toward repeated quit attempts
(see Part II).
Trends in the Proportion of Smokers Who Are Heavy Smokers
Although all the NHISs have included information on the number of cigarettes
smoked per day, respondent rules on this question changed in 1974. Prior to that date,
smoking information was obtained from either the sampled individual or a proxy adult
living in the same household. For each survey since the 1974 NHIS, smoking information has been accepted only from the sampled individual. Proxy respondents have been
shown to be less accurate in reporting daily cigarette consumption than self-respondents (US DHEW 1969, p. 794; Rogot and Reid 1975; National Research Council 1986,
pp. 110-l 12). Proxy responses can be eliminated from analyses of the pre-1974 data
to examine long-term trends in daily cigarette consumption. However, excluding proxy
responses may make the sample nonrepresentative (see Chapter 3). Accordingly, in
considering trends in the proportion of the smoking population who smoke 25 or more
cigarettes per day, only NHIS data from 1974-85 are used here.
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The proportion of smokers who smoked 25 or more cigarettes per day in each survey
is presented in Table 13 and is shown in Figure 1. This proportion ranged from 25.5 to
29.8 percent and did not change significantly from 1974 through 1985 (p=O.4). In addition, this proportion did not change among sex- and race-specific subgroups of the
smoking population (Figure 2) or in different age groups (NCHS 1988~). Heavy smoking has been consistently more common among whites compared with blacks, and
among men compared with women; the differential by race has been greater than the
differential by sex (Figure 2).
TABLE 13.-Seif-reported cigarettes smoked per day (percentage of current
smokers), United States, aged 20 years and older, 1974-S
Number of cigarettes smoked per day
Year

1-14

IS-24

225

1974

30.8

43.2

26.0

1976

30.1

44.4

25.5

1977

30.3

43.2

26.5

1978

28. I

42.8

29.1

1979

28.2

43.0

28.8

1980

27.6

42.6

29.8

1983

28.5

44.9

26.6

1985

31.0

41.9

27.1

SOURCE: NHISs 197445; unpublished data. Office on Smoking and Health.

It is theoretically possible that the proportion of the “heaviest” smokers is increasing
even though the proportion of “heavy” smokers (25 or more cigarettes per day) has not
changed. However, no major increase occurred from 1974-85 in the proportion of
smokers smoking 40 or more cigarettes per day (Table 14). The overall proportion
smoking 40 or more cigarettes per day was 12.6 percent in 1974 and 13.2 percent in
1985. Table 14 also demonstrates respondents’ inclination to report their daily cigarette
consumption in round numbers related to the size of a cigarette pack (e.g., 10 or 20
cigarettes per day) (see Kozlowski 1986).
Because the sales-weighted average nicotine yield declined from 1974-83 (see Figure
14 in Chapter 2), one might expect to have observed an increase in average daily
cigarette consumption. Compensatory changes in smoking behavior to maintain relatively constant nicotine intake have been shown to occur when smokers switch from
high-yield to lower yield cigarettes (US DHHS 1988). Although daily cigarette consumption did not increase from 1974-85, other compensatory changes may have occurred (e.g., increased frequency of puffing or depth of inhalation) as the smoking
population moved toward lower yield brands.
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Trends in the Initiation

of Smoking

Information on smoking patterns during adolescence is important because smoking
initiation usually occurs during this age. Presented below are data concerning three
measures of smoking behavior during adolescence: (1) age of smoking initiation; (2)
trends in smoking prevalence among persons 20 to 24 years of age, used as an indicator
of smoking initiation; and (3) smoking prevalence among adolescents.
Data on age of initiation provide information on the ages during which initiation
usually occurs, but provide no information on the extent of tobacco use within the
adolescent population. The prevalence of smoking among those 20 to 24 years of age
serves as an indicator of smoking initiation among adolescents during the several years
preceding a particular survey. This measure offers the advantages that smoking initiation is relatively complete by the time one enters this age group, and a survey sample
representative of the total age-specific population can be obtained readily. However,
these data offer no information on the ages during which smoking initiation actually
occurred and do not necessarily reflect the most current initiation patterns among
adolescents. Data on smoking prevalence among adolescents provide direct and current information on smoking behavior in the population of concern. However, interpretation of adolescent survey data is complicated by the use of different definitions of
regular and experimental smoking in different surveys and by the failure of some surveys (e.g., school surveys of high school seniors) to include groups known to smoke at
higher rates (e.g., high school dropouts).
Age of Initiation
Age of smoking initiation is a critical variable in targeting prevention efforts. Information on self-reported age of initiation is available from surveys of adolescents and
adults. Adolescent surveys offer the advantage of providing current information on age
of initiation without concerns of recall bias. However, these surveys cannot provide
complete information on age of initiation because the samples exclude those who may
start smoking at older ages. Adult surveys provide complete information on age of initiation, but recall bias may occur because adults are asked about an event (smoking initiation) that typically occurred decades earlier. A major value of an adult survey is
that, by using birth cohorts, one can assesswhether smoking initiation has changed over
time.
In the 1986 High School Seniors Survey sponsored by NIDA (see below), seniors
who had ever smoked were asked the grade in which they had smoked their first
cigarette. About one-quarter of seniors smoked their first cigarette by grade 6, one-half
by grade 8, three-fourths by grade 9, and 94 percent by grade 11 (Table 15). Males and
whites were more likely to smoke their first cigarette at earlier grades than females and
blacks, respectively. The pattern of smoking initiation was similar for those with and
without plans for higher education.
In addition, the 1987 National Adolescent Student Health Survey (NASHS) (see
below) collected information on the grade in which 8th and 10th grade students had
smoked their first cigarette. Data are presented in Table 16 for 10th graders only. Ap-
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TABLE lS.-Crade by which ever smokers smoked their fmst cigarette (o/o),
reported by high school seniors, United States, 1986
Higher education plans
Grade
6

Total

Males

Females

Whites

Blacks

Yes

No

25.8

31.1

20.7

26.8

23.3

25.3

25.7

8

57.3

59.5

55.3

59.0

50.2

56.5

58.0

9

72.5

72.7

72.5

74.0

65.8

70.8

75.3

10

84.2

83.8

84.7

85.0

78.4

83.0

86.7

II

94.3

93.8

95.0

95.3

89.9

93.5

95.9

12

100.0

100.0

100.0

100.0

100.0

100.0

100.0

3.079

1,423

1,526

2,308

302

1,791

972

Sample size

SOURCE: Institute for Social Research, University of Michigan (Bachman. Johnston. O’Malley 1987)

proximately one-quarter of smokers reported that they had started smoking by grade 6
and approximately one-half of smokers had started by grade 7 or 8. Males were somewhat more likely than females to start smoking prior to grade 7, but females caught up
by grade 9 due to their higher initiation rates in grades 7 to 9.
TABLE 16.Recall of grade at smoking initiation by lOth-grade students, United
States, 1987
Males

Females

Cumulative %

%

Cumulative %

11.0

II.0

8.5

8.5

Grades 5 or 6

17.9

28.9

14.0

22.5

Grades 7 or 8

24.1

53.0

26.1

48.6

6.9

59.9

10.9

59.5

36
By grade 4

Grade 9
Grade 10
Not smoking by grade 10

2.1

62.0

4.6

64.1

38.1

100.0

35.9

100.0

SOURCE: National Adolescent Student Health Survey 1987 (US DHHS. in press. b).

Information on age of initiation is available for adults from NHISs conducted in 1978,
1979, 1980, and 1987. The 1987 data were not available for inclusion in the data
presented below. The 1978-80 data are derived from responses to the question, “About
how old were you when you first started smoking cigarettes fairly regularly?” These
data have been used in previously published analyses of age of smoking initiation(US
DHHS 1985; Harris 1983; McGinnis, Shopland, Brown 1987) and are again used
below. The populations from the three NHISs were combined and grouped by 5-year
birth cohorts. In the total sample, the average age of initiation among ever smokers
(aged 20 to 64 years) was 17.2 for men and 19.1 for women (US DHHS 1985). The
proportion of ever smokers (20 years of age and older) within each birth cohort who
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had started smoking before different ages is presented separately for males and females
in Table 17 and Figures 3 and 4.
Among smokers born since 1935, more than four-fifths started smoking before age
2 1 and almost half started before age 18. The data reveal few differences across birth
cohorts in age of initiation before age 16. However, for more recent birth cohorts, there
has been a tendency for a higher percentage of ever smokers to have initiated smoking
before age 18 or 2 1. The proportion starting before age 18 has increased from 38 percent of ever smokers born from 1910-14 to approximately half of ever smokers born
between 1950 and 1954. The proportion starting before age 2 1 has increased between
these two birth cohorts from 66 to 87 percent (Table 17). Stratifying by sex shows that
this tendency for more recent birth cohorts to initiate smoking at a younger age has occurred among both sexes but has been more striking among females (Figures 3 and 4).
The data from the earliest birth cohorts may be biased somewhat by differential mortality among smokers with different ages of initiation. Mortality rates for smoking-related diseases are higher for smokers with younger ages of initiation (US DHHS 1982,
1983, 1984). Thus, the age of initiation data may be biased upward among, for example, the 1910-19 birth cohort, whose members were 61 to 70 years old in the last
survey year included in these data (1980). However, the trend noted above toward
declining age of initiation, especially among females, is still apparent when considering only those born since 1930. As pointed out above, the decline in age of initiation
among males is only seen in the proportion of ever smokers starting before age 2 1.
In summary, these data indicate that uptake of smoking is now a phenomenon that
occurs almost entirely during the teenage years and that the initiation of smoking is occurring at younger ages among more recent birth cohorts, especially among females.
Data from the 1986 AUTS on age of initiation of smokeless tobacco use are presented
in the Section on Smokeless Tobacco later inthis Chapter.
Prevalence in 20- to 24-Year Age Group
The most complete ascertainment of smoking initiation would involve the collection
of longitudinal data on children from the ages of about 9 to 21 years. Such complete
population-based information for the United States is not available. However, trends
in smoking prevalence in the 20- to 24-year age group (Table 18), as determined by the
NHIS, provide an indirect measure of trends in smoking initiation. Using this measure
has the advantage that smoking initiation is relatively complete by age 20. However,
there is a lag of several years between actual initiation during adolescence and
prevalence in this group. The R* values for the regression lines derived from these data
are above 0.70 for sex-, race-, and education-specific groups, except for females overall, among whom initiation rates varied considerably.
From 1965-87, smoking initiation, as measured by prevalence among those aged 20
to 24 years, decreased from 47.8 percent to 29.5 percent, at a rate of decline from 196585 of 0.69 percentage points per year. There are marked gender differences in this
measure of initiation. Smoking prevalence among young males has fallen from 56.3
percent in 1965 to 3 1.1 percent in 1987 at a rate of change (1965-85) of -1.19 percentage points per year. In contrast, smoking prevalence among young females has fallen
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TABLE 17.-Proportion

Year of birth

Age at smoking
initiation
<I4

1910-14
OVfXdl
Male

el6

<I8

<21

~25

of ever smokers (9%) who started smoking before various ages, by gender, birth cohorts from NHISs

1915-19

1920-24

8.9

11.0

9.2

13.0

16.3

12.5

1925-29
8.1
II.7

1930-34

1935-39

1940-44

1945-49

1950-54

8.8

8.3

8.5

8.5

8.6

12.8

11.1

11.1

10.1

10.3

Female

2.6

3.4

4.2

2.7

3.7

4.1

5.1

6.1

6.6

Overall

20.0

21.6

19.5

19.1

22.2

21.3

23.0

23.7

23.8

Male

28.4

30.3

25.7

25.5

30. I

25.9

27.7

28.2

26.8

17.9

20.2

Female

7.2

9.5

9.7

9.8

I I.9

15.6

17.1

Overall

38.3

42.1

40.0

42.9

45.0

46.0

48.5

47.2

52.0

Male

49.9

53. I

48.7

54.0

56.9

53.8

55.6

52.2

56.6

Female

20.6

26.7

26.2

26.8

29.8

35.6

40. I

40.9

46.7

Overall

66.2

70.8

70.7

76.5

75.6

81.7

83. I

83.8

87.3

Male

76.5

78.8

79.9

85.4

83.1

85.9

86. I

87.3

90.3

Female

50.3

59.5

56.0

63.5

66.3

75.9

79.5

79.1

83.8

Overall

78.0

83.2

86.9

88.8

90.0

92.7

93.8

95.5

97.7

Male

88.7

90.4

93.8

95.2

95.0

95.0

96.3

97.8

98.5

Female

61.9

72.6

75.8

79.5

83.7

89.5

90.9

92.7

96.7

SOURCE: NHISs 1978.1979.1980combined(unpublisheddata,Office on Smokingand Health).
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TABLE M.-Trends

in smoking initiation, NHISs, United States, 1965-87
Smoking prevalence (%), ages 20-24
Education level

Year

Overall
population

1965
1966

Sex

High school graduate or less

Race
Whites

Blacks

Males

Females

Some college or more
Males

Males

Females

47.8

56.3

40.5

47.5

50.8

63.6

42.6

42.7

34.5

47.7

57.7

39.5

48.2

45.5

65.1

41.3

43.5

34.7

1970

41.5

48.5

35.8

41.2

45.2

60.0

40.2

33.2

26.8

1974

39.5

44.3

35.4

38.6

47.1

52.7

40.1

34.7

26.4

1976

39.6

45.9

34.2

39.5

42.3

54. I

41.0

34.4

23.0

1977

38.8

40.4

37.4

38.5

41.5

52.2

43.0

24.0

27.5

1978

35.4

38.5

32.5

35.7

34.8

46.8

39.3

25.9

21.1

1979

35.8

37.7

34.0

35.6

36.7

47. I

4 I .9

23.8

22. I

1980

36. I

40.0

32.5

35.9

37.9

50. I

40.3

20.1

19.4

1983

36.9

36.9

37.0

36.8

38.7

49.1

45.5

16.2

22.9

1985

31.8

31.0

32.5

32.5

28.2

43.0

43.6

15.5

17.2

1987”

29.5

31.1

28.1

30.5

25.6

43.8

37.6

16.3

15.1

Females

Trend information (1965435)
Changeh/year

-0.69

-1.19

-0.28

0.10

-1.51

-0.72

Standard error

0.09

0.10

0.12

0.09

0.17

0.13

0.10

0.13

0.15

R2

0.86

0.94

0.40

0.85

0.7 I

0.87

NA’

0.95

0.75

4.68

a.79

aProvisionaldataonly.
% percentagePoints.
s

‘The slope of the regression line was not significantly different from zero, making the R2computation inappropriate.
SOURCE: NH&

1965-87: unpublished data, Office on Smoking and Health.

-1.00

only from 40.5 percent in 1965 to 28.1 percent in 1987 at a rate of change (1965-85)
one-quarter that of young males (-0.28 percentage points per year). The slower rate of
decline among women is due, in large part, to the increase in initiation rates in less educated young women (Pierce, Fiore et al. 1989 b).
Smoking initiation patterns among whites and blacks have been similar during the
past 20 years. From 1965-87, smoking prevalence among whites aged 20 to 24 years
has decreased from 47.5 percent to 30.5 percent, while for blacks the decline has been
from 50.8 percent to 25.6 percent. The rates of change between 1965 and 1985 among
whites and blacks were similar (-0.68 and -0.79 percentage points per year, respectively). The prevalence of smoking had been higher among young blacks than among
young whites for most survey years between 1965 and 1983, but whites had a higher
prevalence in 1985 and 1987.
Marked differences in smoking initiation rates based on educational level have occut-red. From 1965-87, the smoking initiation rate as measured by prevalence, ages 20
to 24, fell among males with 12 or fewer years of schooling (high school graduate or
less) from 63.6 percent to 43.8 percent (-1 .OOpercentage point per year from 196585). In contrast, for males with 13 or more years of schooling (some college or more),
prevalence has fallen from 42.7 percent to 16.3 percent, at a rate of decline (1965-85)
of 1.5 1 percentage points per year. A similar difference in initiation rates by education
was seen among women, although the rate of decline between 1965 and 1985 was less
among women than among men of equivalent education. In the overall sample (men
and women combined), the rate of decrease in initiation among persons with 13 or more
years of education (1.10 percentage points per year) was three times that among persons with 12 or fewer years of education (0.35).
Trends in Adolescent Smoking
Several surveys have provided national estimates of smoking prevalence among
adolescents. Because these surveys differ in terms of the definitions of smoking, ages
of respondents, sample size, method of data collection (household versus school versus telephone interview), years in which the surveys were conducted, and overall
results, the findings of the major surveys are presented below.
NIDA High School Seniors Surveys on Drug Use, 197687
Data from the NIDA-sponsored High School Seniors Surveys have been collected
annually since 1975 and are presented in Table 19. These surveys have been carried
out by the University of Michigan Institute for Social Research (Johnston, O’Malley,
Bachman 1987). This data set is most useful for examining trends in smoking. Individual prevalence figures probably underestimate actual adolescent smoking
prevalence because the survey does not include high school dropouts, who are known
to have much higher smoking rates (Pirie et al. 1988; Yates et al. 1988).
Reported daily smoking of cigarettes has decreased among high school seniors from
a peak prevalence of 29 percent in 1976 to 19 percent in 1987. However, the trend has
not been linear. The majority of the change occurred between 1978 and 1980, after
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TABLE 19.-Smoking

status (%) of high school seniors, United States, 197M87
Daily

Y.S

smokers

Less than
daily smokers

Previous smokers,
not in last month

Never
smokers

1975

27

10

37

1976

29

IO

36

25

1977

29

10

38

24

1978

28

9

38

25

1979

26

9

40

26

21

9

41

29

26

1981

20

9

42

29

1982

21

9

40

30

1983

20

9

41

29

1984

18

II

41

30

1985

19

11

39

31

1986

18

II

38

32

1987

19

II

38

33

SOURCE: Institute forSocial Research,Universityof Michigan(Bachman.Johnston. O’Malley 19ROa.b.198 I, 1984, ,985,
1987; Johnston and Bachman 1980; Johnston, Bachman. O’Malley 1980&b. 1982. 1984,1986. and unpublished data, 1987).

which prevalence has remained relatively stable. The proportion of high school seniors
who have smoked within the last month, although not on a daily basis, has not changed
substantially during this period. There is also rather little change in the proportion of
this population who has previously smoked but not in the last 30 days. The proportion
of high school seniors who have never smoked increased from 26 percent to 33 percent
between 1975 and 1987.
Trends in smoking status by sex, race, and educational plans are presented in Table
20. The prevalence of daily smoking decreased in all major subcategories of high
school seniors between 1976 and 1987. Daily smoking among males decreased from
a peak prevalence of 28 percent in 1976 to 16 percent in 1987; most of this drop occurred between 1977 and 1980. Daily smoking among females decreased from a peak
prevalence of 30 percent in 1977 to 20 percent in 1987, with the largest decrease occurring from 1979-8 1. Since 198 1, the prevalence of daily smoking among high school
students has remained fairly constant for both males and females. In each year since
1977, the prevalence of daily smoking has been higher in females than in males (median
difference=4 percentage points).
The prevalence of daily smoking fell substantially among blacks,from 26 percent in
1976 to 8 percent in 1987. During the same period, prevalence declined among whites
from 29 percent to 20 percent. The reasons for the dramatic decline among blacks are
unclear. It does not appear to be due to increasing sampling bias over time-survey
methods and sample sizes by race have been consistent. A substantial decrease in smoking initiation among blacks also occurred, as measured in the NHIS by prevalence in
persons 20 to 24 years of age, between 1983 (38.7 percent) and 1985 (28.2 percent)
(Table 18). This figure declined further to a preliminary estimate of 25.6 percent in
1987.
Students with plans to pursue higher education were much less likely to be daily
smokers in 1976 than those without such plans (21 percent versus 37 percent). The ab303

TABLE 20.4moking

status (%) of high school seniors by sex, race, and educational plans, United States, 1975-87
Daily smokers
Sex

Race
w

Less than daily smokers
Plans for higher education

Year

M

F

I975

27

26

1976

28

28

29

26

21

1977

28

30

28

25

20

1978

26

29

27

22

1979

22

2x

26

1980

I8

24

1981

18

1982

B

Yes

Sex
M

F

IO

10

37

10

10

38

10

18

19

22

22

18

I983

W

6

Yes

No

10

I3

IO

10

10

9

II

10

9

36

9

10

9

9

9

9

17

35

9

9

9

9

9

9

16

I4

31

8

IO

9

IO

9

IO

20

I3

I3

30

8

IO

9

9

9

9

24

23

I2

I3

30

9

9

9

9

9

9

19

23

22

12

14

30

9

IO

9

9

10

9

1984

16

21

20

8

II

29

IO

II

II

9

II

II

I985

17

21

20

13

31

IO

II

II

8

IO

II

1986

I7

20

21

8

I2

29

II

II

12

7

11

IO

16

20

20

8

I4

30

II

II

I2

6

II

II

II

No

Plans for higher education

Race

TABLE 20.-Continued
Previous smokers, not in last month
Sex

Race
W

Never smokers

Plans for higher education

M

F

1975

38

36

I976

38

36

37

36

39

1977

39

35

37

49

1978

40

38

38

1979

42

38

1980

43

1981

Sex
M

F

24

28

35

24

41

3.5

40

42

39

41

39

40

43

41

1982

41

1983

Year

B

Yes

W

B

Yes

No

2s

2s

24

31

19

24

25

2s

26

30

19

35

26

24

2s

29

31

20

42

37

27

2s

26

30

32

20

45

44

37

30

28

29

30

34

23

41

45

45

38

31

27

29

33

33

24

39

40

43

43

37

32

28

29

36

35

24

41

40

40

45

43

38

31

28

29

34

34

24

1984

41

39

40

42

42

38

33

29

29

40

35

24

1985

39

39

38

42

41

36

33

30

30

39

36

24

1986

38

38

38

41

39

37

34

31

30

44

37

25

1987

38

38

38

41

39

35

35

31

30

45

37

25

SOURCE: Institutefor Social Research. Universityof Michigan(SeeTable 19 for citations).

No

Plans for higher education

Race

solute difference (in percentage points) between the two groups remained constant between 1976 and 1987. In 1987, the prevalence of daily smokers among those with plans
for higher education was less than half the prevalence among those without such plans
(14 percent versus 30 percent).
The percentage of blacks who smoke on less than a daily basis exceeded the percentage of whites in 1976 (13 and 10 percent, respectively) but was lower than the percentage of whites in 1987 (6 and 12 percent, respectively). The percentage who have previously smoked but not in the past month has consistently been slightly higher among
blacks than among whites and among those with plans for higher education than among
those without college plans. Besides these findings, there have been few differences
between subgroups and few changes between 1976 and 1987 in the proportion of high
school seniors who are in these categories.
As mentioned above, the decrease in the proportion of high school seniors who smoke
on adaily basis is reflected by a complementary increase in the proportion of high school
seniors who have never smoked. This increase has been more marked among males
compared with females and among blacks compared with whites.
1987 National Adolescent Student Health Survey
The 1987 NASHS collected data on prevalence of smoking within the last 30 days
(US DHHS, in pressb). Respondents to this survey composed a random sample of the
Nation’s students in 8th and 10th grades. Sixty-three percent of the 8th graders were
13 years old and 27 percent were 14 years old. Sixty-two percent of the 10th graders
were 15 years old and 28 percent were 16 years old. For each grade, 68 percent were
white, 17 percent were black, and 9 percent were Hispanic.
Prevalence data are presented in Table 2 1. Eighty-four percent of the eighth graders
reported that they had not even puffed on a cigarette in the last 30 days, with little difference between the sexes. Forty-nine percent of all eighth graders reported never
having smoked a cigarette, with no difference between the sexes. Among 10th graders,
the proportion not having puffed on a cigarette in the last 30 days was slightly lower:
76 percent among males and 7 1 percent among females. Thirty-eight percent of males
and 36 percent of females in this grade reported that they had never had a cigarette.
TABLE 21.-30-day prevalence of smoking (%), United States, 1987,8th and
10th grades
8th grade

10th grade

Males

Females

Males

Females

Not even a puff

84.9

83.0

75.9

71.3

14 cigarettes

7.1

8.2

7.8

10.4

5-19 cigarettes

2.7

3.4

4.8

5.1

l-5 packs

2.4

3.5

5.6

7.4

More than 5 packs

2.9

I .9

6.0

5.8

SOURCE: National Adolescent Student Health Survey 1987 (US DHHS, in press, b).
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Approximately equal proportions (7 to 8 percent) of males and females in the eighth
grade reported smoking a pack or more in the last month. Among 10th graders, this
proportion was more than twice as high, with 17 percent of males and 19 percent of
females reporting that they smoked a pack or more in the last month.
US DHEW Teenage Smoking Surveys, 1968-79
Detailed questions on smoking were asked in five national telephone surveys of
adolescents (ages 12 to 18 years) conducted by Chilton Research Services for the U.S.
Department of Health, Education, and Welfare from 1968 through 1979 (US DHEW
1979b). Adolescents were classified by smoking status as follows: never smokers, had
not taken even a few puffs of a cigarette; experimental smokers, had had a few puffs
but had not smoked as many as 100 cigarettes; es-smokers, had smoked at least 100
cigarettes but no longer smoked; current occasional smokers, smoked less than one
cigarette per week; and currentregularsmokers,
smoked at least one cigarette per week.
In published results for these surveys, data for never smokers and experimental smokers
were generally aggregated.
Summary data from each of the surveys are presented in Table 22 (males) and Table
23 (females). The proportion of both males and females of each age group who are
classified as either never smokers or experimental smokers is substantially higher than
the proportion of never smokers reported by other surveys. For example, the 1979
Teenage Smoking Survey showed that 75 percent of males and 82 percent of females
aged 15 to 16 years had never smoked or had only experimented with cigarettes; in contrast, the 1987 NASHS (above) showed that only 38 percent of males and 36 percent
of females in the 10th grade (15 to 16 years old) had never had a cigarette. Similarly,
the 1979 Teenage Smoking Survey showed that 68 percent of males and 64 percent of
females aged 17 to 18 years were either never smokers or experimental smokers; in
contrast, the 1979 High School Seniors Survey showed that 27 percent of males and 25
percent of females were never smokers.
There are at least two possible explanations for the consistently and surprisingly high
proportion of teenagers in the categories of never smokers and experimental smokers.
First, 100 cigarettes may be too high a cutoff to use for classifying teenagers as never
smokers or experimenters. Second, telephone interviewing may lead to more underreporting of cigarette smoking behavior than other survey modalities. Underreporting
may be more important for some smoking categories than others-for instance, occasional smokers might be particularly sensitive about their smokjng behavior and
might be more likely to underreport the total number of cigarettes they have ever
smoked.
Current smoking rates can also be compared between the Teenage Smoking Surveys
and the High School Seniors Surveys. In the 1979 telephone survey, teenagers were
classified on their reported smoking on a weekly basis. Of males aged 17 to 18 years,
19.3 percent were classified as current regular smokers (one or more cigarettes per
week) and another 0.3 percent were classified as current occasional smokers (less than
one cigarette per week). For females aged 17 to 18 years, these figures were 26.2 percent and 0.8 percent, respectively. In the High School Seniors Survey, students are
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TABLE ZZ.-Cigarette

smoking among teenage males, United States, 1968-79
Age
12-l 4 years

Smoking status

Year

15- I6 years
%’

N

N

Total

17-l 8 years
%

N

%

N

92

Never smoked or

196X

876

93. I

465

75.2

344

54.1

1,685

experimented only

1970

512

90.5

268

70.5

178

48.1

958

72.8

1972

533

91.1

273

68.3

211

54.4

1,017

74. I

I974

496

90.7

253

69.5

202

55.3

951

74.5

I979

527

92.X

284

15.3

254

68.1

1,065

80.8
5.9

Former smoker

71.0

196X

25

2.7

34

5.5

71

11.3

130

1970

21

3.7

35

9.2

52

14.1

108

8.2

1972

20

3.4

50

12.5

56

14.4

126

9.2

1974

28

5.1

45

12.4

44

12.1

117

9.2

1979

23

4.0

38

10.1

46

12.3

107

8. I

Current occasional

1968

13

1.4

14

2.3

24

3.8

51

2.3

smoker

1970

1

0.2

3

0.8

2

0.5

6

0.5

1972

5

0.9

6

1.5

4

1.o

15

1.1

1974

0

0.0

0

0.0

6

1.6

6

0.5

1919

0

0.0

4

1.1

1

0.3

5

0.4

TABLE 22.-Continued

Year

N

I7- I8 years

IS-16 years

12-14 years
Smoking status

%

N

%

N

%

Total
N

%

Current regular

1968

27

2.9

105

17.0

190

30.2

322

14.7

smoker

1970

32

5.7

74

19.5

138

37.3

244

18.5

1972

27

4.6

71

17.8

117

30.2

215

15.7

1974

23

4.2

66

18.1

113

31.0

202

15.8

Total

1979

IX

1968

941

100

3.2

51

13.5

618

100

72
629

19.3
IO0

141
2,188

10.7
100

1970

566

100

380

100

370

loo

1,316

100

1972

585

100

400

100

388

100

1,373

100

1974

547

100

364

100

365

100

1,276

100

1979

568

100

377

100

373

100

I.318

100

SOURCE: US DHEW TeenageSmoking Surveys.1968.1970,1972,1974,1979(US DHEW 1979b).

TABLE 23.-Cigarette

smoking among teenage females, United States, 1968-79
Age
I2- I4 years

Smoking status

Year

N

17-18 years

IS-16 years
96

N

%

Total

N

96

N

%

Never smoked or

I968

919

97.9

552

84.4

462

73.0

1,933

experimented only

1970

536

95.0

312

81.5

264

70.0

1,112

84.0

1972

569

95.3

312

77.0

277

66.7

1,158

81.7

1974

495

90.2

250

69.3

228

62.1

973

76.2

1979

514

92.3

319

81.8

239

63.9

I ,072

81.2

1968

7

0.7

25

3.8

38

6.0

70

3.1

1970

8

1.4

15

3.9

22

5.8

45

3.4

7.2

67

4.7

Former smoker

86.8

1972

II

I .8

26

6.4

30

1974

26

4.7

33

9.1

42

101

7.9

1979

19

3.4

23

5.9

34

9.1

76

5.8

Current occasional

1968

7

0.7

14

2.1

15

2.4

36

1.6

smoker

1970

3

0.5

1

0.3

5

1.3

9

0.7

1972

0

0.0

1

0.2

3

0.7

4

0.3

1974

I

0.2

5

1.4

2

0.5

8

0.6

1979

0

0.0

2

0.5

3

0.8

5

0.4

II.4

TABLE 23.-Continued
Age
12-14 years

17-18 years

15-16 years
N

Total

Smoking status

Year

Current regular

1968

6

0.6

63

9.6

118

18.6

187

8.4

smoker

1970

17

3.0

55

14.4

86

22.8

158

11.9

1972

17

2.8

66

16.3

105

25.3

188

13.3

1974

27

4.9

73

20.2

95

25.9

195

15.3

1979

24

4.3

46

Il.8

98

26.2

168

12.7

1968

939

loo

654

loo

633

100

2,226

100

1970

564

loo

383

loo

377

100

1.324

loo

Total

%

N

%

N

8

N

%

1972

597

loo

405

100

415

loo

1,417

100

1974

549

100

361

loo

367

loo

1,277

100

1979

557

100

390

100

374

100

1,321

loo

SOURCE: US DHEW TeenageSmokingSurveys, 1968.1970,1972,1974,1979(US DHEW 1979b)

classified based on their reported smoking during the past 30 days. In the 1979 High
School Seniors Survey (Table 22). 22 percent of males were classified as daily smokers
and another 9 percent reported having smoked in the last month but not on a daily basis.
In the same year, 29 percent of females were daily smokers and 9 percent smoked on
less than a daily basis.
Comparing these two data sets shows that the telephone survey obtained lower estimates for weekly smoking than the school survey obtained for daily smoking ( 19 vs.
22 percent for males, 26 vs. 28 percent for females). The remaining current smokers
(defined as less than one cigarette per week in the telephone survey and less than one
per day in the school survey) were also estimated at lower rates in the telephone survey (0.3 vs. 9 percent for males, 0.8 vs. 9 percent for females). This suggests that the
telephone survey underestimated both the number of daily smokers and the number of
less-than-daily smokers. Most of the discrepancy appears to be due to a failure to identify the latter. It is unclear whether this difference is related to the system of classifying
smokers or the telephone survey methodology.
NIDA National Household Surveys on Drug Abuse, 1979-85
NIDA conducted household surveys on drug abuse in 1979, 1982, and 1985. For
each of these surveys, data were obtained from a stratified random sample of 8,ooO U.S.
households; approximately 2,000 in-person interviews were conducted with respondents in the 12- to 17-year-old age group. Questions included whether any cigarettes
were smoked within 30 days as well as within the previous year. These surveys indicated that approximately 26 percent of the teenage population surveyed smoked at least
one cigarette at some time during 1985 (Table 24). In 1985,15.6 percent of this population had smoked within the previous month. Comparisons between data from the 1979
household survey and data from the more recent surveys are not appropriate, because
in 1979 prevalence of use within the past year or past month was reported only for those
who had smoked 100 cigarettes in their lifetime; this lifetime cutoff was not used in the
later surveys.

TABLE 24.-Prevalence (so) of cigarette use among youth 12 to 17 years of age,
1979,1982, and 1985, United States
Survey year
1979a

Any use in
last year

Used in last

13.3

12.1

3odays

1982

24.8

14.7

1985

26.0

15.6

‘The 1979 estm~atesare not necessarily comparable to later estimates because the 1979 survey asked questions only of
those who had smoked 100 cigarettes in their lifetime.
SOURCE: NIDA National Household Surveys on Drug Abuse 1979. 1982. 1985 (US DHHS 1988).
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Summary
Several national surveys provide information on adolescent smoking. These surveys
vary substantially in sample size, methodology, definitions of smoking, ages of respondents, and other factors that may appreciably affect prevalence estimates.
The best trend data are available from the annual high school seniors survey. This
survey shows that prevalence of daily cigarette consumption declined from 29 percent
of seniors in 1976 to 21 percent in 1980, after which prevalence leveled off at 18 to 21
percent. Smoking prevalence among females has consistently exceeded that among
males since 1977. The leveling off of smoking prevalence among high school seniors
raises concern that the steadily declining initiation rates as determined by prevalence
among adults aged 20 to 24 (NHIS) may soon level off as well.
Smoking prevalence has been consistently lower for high school seniors with plans
to pursue higher education than for those without such plans. In 1987, smoking rates
were 14 and 30 percent in these two groups, respectively.
Differences in prevalence of smoking and smokeless tobacco use (see below) between young males and young females suggest that the prevalence of any tobacco use
is similar in these two groups. Whereas the prevalence of smoking is higher among
female high school seniors than among males, the prevalence of smokeless tobacco use
is higher among young males than among young females.
Changes in the Types of Cigarettes Smoked
Data on the market share of filter and nonfilter cigarettes, cigarettes of different
machine-determined “tar” and nicotine yields, menthol and nonmenthol cigarettes, and
cigarettes of different length have been published by the Federal Trade Commission
(FTC) from information supplied to the agency by the major cigarette companies.
Filtered Cigarettes
Filters are the design characteristic of commercial cigarettes that most affects their
machine-measured yield of harmful constituents (US DHHS 1981). Filters selectively
remove nitrosamines and semivolatile phenols from smoke. Thus, filters affect not only
the absolute amounts of these constituents delivered in smoke but also their relative
concentrations in cigarette “tar. ”
Since the early 195Os,the proportion of cigarettes in the United States sold as filtered
cigarettes has increased steadily. In 1950, less than 1 percent of cigarettes sold in the
United States were filtered. That proportion rose to 19 percent in 1955,51 percent in
1960, and 94 percent in 1986 (Table 25).
Low-Tar, Low-Nicotine Cigarettes
Trends in the sales-weighted average yield of tar and nicotine for cigarettes sold in
the United States are shown in Figure 14 of Chapter 2. The sales-weighted average is
based on the tar and nicotine yield of specific brands (as measured by the FTC machine313

TABLE 25.Domestic market share of filter cigarettes as a proportion of total
cigarettes sold United States, 1950436
Year

Market share (%)

YCU

Market share (%)
-

1950

0.6

1969

77

1951

0.7

1970

80

1952

1

1971

82

1953

3

1972

84

1954

9

1973

85

1955

19

1974

86

1956

28

1975

87

1957

38

1976

88

1958

45

1977

90

1959

49

1978

90

1960

51

1979

91

I%1

52

1980

92

1962

55

1981

92

I963

58

1982

93

1964

61

1983

93

196.5

64

1984

93

1966

68

1985

94

1967

72

1986

94

1968

74

SOURCE: FTC (1988).

testing method) multiplied by the quantity of sales for those brands. The sales-weighted
average yield of tar fell from 35 mg in 1957 to 13 mg in 1987. For nicotine, the salesweighted average fell from 1.3 mg in 1968 to 1.0 mg in 1985. However, the salesweighted average yield of tar and nicotine leveled off between 1981 and 1987. As
pointed out in Chapter 2, modifications in the makeup of commercial cigarettes have
profoundly influenced these yields; for example, the steepest declines occurred in the
late 1950s after introduction of filter tips.
Trends in the percentage of domestic sales of cigarettes yielding lower tar levels are
shown in Table 26. The domestic market share of cigarettes yielding 15 mg or less tar
increased from 2.0 percent in 1967 to 56.0 percent in 1981. Since 1981, this proportion has fallen slightly and has stabilized at 51 to 53 percent. About two-thirds of these
cigarettes have tar yields between 9 and 15 mg.
It should be noted that the parameters used in the FTC machine-testing method
(developed in the 1960s) do not necessarily reflect current smoking patterns. For example, the FTC method uses one puff per minute (Pillsbury et al. 1969), whereas human
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TABLE 26.--Domestic market share of cigarettes with reduced tar, percentage
of total cigarettes sold, United States, 1967436
Tar Yield
16 mg

<3 mg

10.6

5.8

2.7

44.8

16.8

7.3

3.3

1981

56.0

24.6

9.6

3.7

1982

52.2

43.8

27.8

8.9

2.9

1983

53.1

44.9

27.9

9.4

3.1

1984

51.0

43.4

26.3

9.4

2.9

1985

51.9

43.1

25.3

8.4

2.3

1986

52.6

44.5

22.3

9.9

2.6

YeiS

215 mg

1967

2.0

1968

2.5

1969

3.0

1970

3.6

1971

3.8

1972

6.6

1973

8.9

1974

8.9

1975

13.5

1976

15.9

1977

22.7

1978

27.5

1979

40.9

1980

512 mg

S9 mg

SOURCE: FI-C (1988);Kozknwki (1989).

studies of smoking patterns show an average interpuff interval of 34 seconds (that is,
about two puffs per minute) (US DHHS 1988, Chapter 4, Table 2).
According to the 1986 AUTS, 41 percent of smokers smoke cigarettes yielding 15
mg or less tar (Table 27). The proportion of smokers smoking cigarettes yielding more
than 15 mg tar is higher among males, blacks, and persons with less‘education compared with females, whites, and more educated persons, respectively. This proportion
decreases with age; the higher proportion among those 17 to 19 years of age probably
reflects the popularity of the higher tar Marlboro brand among adolescents (Hunter et
al. 1986; Goldstein et al. 1987; Glantz 1985).
Increased consumer demand for lower yield cigarettes during the past two decades
is probably attributed to consumer beliefs that lower yield brands are less hazardous.
This impression may have resulted in part from cigarette advertising implying that IOWyield brands are less hazardous or are safe (Davis 1987). According to the 1986 AUTS,
45 percent of current smokers believe that some kinds of cigarettes are probably more
hazardous than others (see Chapter 4).
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TABLE 27.-Percentage of current smokers, aged 17 years and older, who use
cigarettes of varying tar yields and who use menthol cigarettes,
by sex, race, and education, 1986
Percentageof current smokers
Tar yield (mg/cigarette)
510

>I&15

Menthol

>I5

Total

cigarette
smokers

29.6

11.6

58.8

100

29.2

Males

26.8

8.0

65.2

100

29.9

Females

32.7

15.6

51.7

100

34.0

Total
Sex

Age
17-19

31.7

2.7

65.6

100

29.3

2624

30.4

4.9

64.8

loo

24.1

25-44

31.5

8.8

59.7

loo

34.4

454

26.3

17.8

55.9

100

23.7

265

26.3

22.6

51.1

100

21.1

White

31.8

12.3

55.9

loo

23.1

Black

14.5

7.6

78.0

loo

75.5

Other

26.2

5.3

68.5

loo

24.9

<I 1 years

23.5

11.6

64.8

100

27.6

I2 years

29.4

11.9

58.7

loo

29.7

13-15 years

36.8

9.7

53.5

100

32.0

216 years

36.4

13.2

50.4

loo

27.1

Race

Education

SOURCE: Self-reporteddata on cigarette brand use,AUTS 1986(US DHHS, in press, a). Sample sizes for each
stratum are shown in Table 34.

The 1981 Surgeon General’s Report (US DHHS 1981) concluded that although
smoking lower yield cigarettes appears to reduce the risk of lung cancer, the benefits
are minimal compared with giving up cigarettes entirely. Moreover, there is no definitive evidence that smoking lower yield cigarettes is associated with reduced risks of
other cancers, cardiovascular disease, and fetal damage. Switching to low-yield brands
may even increase the health risk for smokers who compensate for reduced nicotine intake by increasing the number of cigarettes smoked per day, the frequency of puffing,
and the depth and duration of inhalation (US DHHS 1988).
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The leveling off of sales-weighted tar and nicotine yields may be related to one or a
combination of the following factors (US DHHS 1988): (1) a persistent brand loyalty
of some smokers to moderate- or high-yield brands because of brand image; (2) a
diminishing perception that low-yield brands are less hazardous (see Chapter 4); and
(3) a tendency of some smokers to smoke cigarettes of such low tar and nicotine yields
that further reductions in those yields may be unacceptable; that is, the “lower boundary” of comfortable cigarette use has been reached (Kozlowski 1987,1989).
Menthol Cigarettes
From 1963-76, the domestic market share of menthol cigarettes increased gradually
from 16 percent to 28 percent. Since 1976, this proportion has remained at 28 percent
(FTC 1988). According to the 1986 AUTS, 29 percent of current smokers smoke menthol cigarettes. Seventy-six percent of black smokers smoke menthol cigarettes compared with 23 percent of whites (Table 27). Similar findings were reported by Cummings and colleagues (1987).
Menthol in cigarettes provides a sensation of cooling, which may promote deeper,
prolonged inhalation of cigarette smoke. This may help to explain why blacks (who
are much more likely to smoke menthol cigarettes) have higher mortality rates from
certain smoking-related diseases (e.g., lung cancer, heart disease, and cerebrovascular
disease) than whites despite smoking fewer cigarettes per day (Novotny, Warner et al.
1988). Increased lung cancer mortality rates among blacks may also relate to increased
occupational or environmental exposures among blacks that promote the carcinogenic
effects of smoking, or to the fact that blacks are more likely to smoke higher tar brands
(Table 27), which are associated with higher lung cancer mortality rates (US DHHS
198 1). There does not appear to be a positive correlation between the presence of menthol and higher tar yields in cigarette brands: in the FTC’s 1985 list of 207 brands (FTC
1985), 67 percent (51/76) of menthol brands had tar yields of less than 13 mg, compared with 56 percent (73/131) of nonmenthol brands.
Cigarette Length

From 1967-86,the domesticmarket shareof cigarettes68 to 88 mm in length
decreased from 91 percent to 60 percent. During the same time, the domestic market
share of cigarettes 94 to 101 mm in length increased from 9 to 37 percent (Table 28).
Because of the dose-response relationship between smoking and risk of disease (see
Chapter 2), this increase in the average length of cigarettes has potentially important
public health implications. However, smokers tend to compensate for changes in
cigarette length by changing the number of cigarettes smoked per day, puffing frequency, and other measures of smoking behavior so as to minimize the change in overall
nicotine intake (US DHHS 1988).

317

TABLE X-Domestic
market share of cigarettes (so), by cigarette length,
percentage of total cigarettes sold, United States, 1967-86
-94-101 m m

Year

68-72 m m

79-88 m m

1967

14

71

9

1968

12

74

13

1969

II

110-121 m m

74

16

1970

9

73

18

1971

8

72

20

1912

8

71

21

1973

7

71

22

1974

6

71

23a

1975

6

69

24

1

1976

5

69

24

2

1977

5

67

26

2

1978

5

65

27

2

1979

4

65

30

2

1980

3

63

32

2

1981

3

62

33

2

1982

3

61

34

2

1983

3

60

34

2

1984

3

59

36

2

1985

3

58

37

2

1986

2

58

37

3

NOTE: Because of rounding, the total of the individual percentages may not equal 100 percent in some instances.
‘The I IO- to IZI-mm length was combined with the 94 to 101.mm length.
SOURCE: FTC (1988).

Summary and Comment
During the past 40 years, filtered cigarettes have virtually replaced nonfiltered
cigarettes in the United States. The domestic market shares of lower (15 mg or less)
tar cigarettes and menthol cigarettes have increased during the past two decades but
have leveled off in recent years. The domestic market share of longer (94-101 mm)
cigarettes has increased substantially since the mid- 1960s and still appears to be rising
slowly.
Continued health concerns among smokers are likely to encourage the cigarette industry to continue to design new cigarettes that are perceived as less hazardous. Besides filtered, low-yield cigarettes, other “high-tech”cigarettes have been marketed that
may appear to smokers to be less hazardous. These include one brand with a recessed
filter and another with a “flavor-control filter” that apparently allows the smoker to
regulate the tar yield of individual cigarettes (Davis 1987). The R.J. Reynolds Tobacco Company announced in September 1987 plans to market a new product that heats
rather than bums tobacco. R.J. Reynolds asserts that the product is a cigarette, and it
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has commonly been referred to in the press as a “smokeless cigarette.” In a press
release, the company’s chief executive officer stated that “a majority of the compounds
produced by burning tobacco are eliminated or greatly reduced, including most compounds that are often associated with the smoking and health controversy” (R.J.
Reynolds 1987). The American Medical Association (1988) and the Coalition on
Smoking OR Health (1988) have filed petitions with the U.S. Food and Drug Administration (FDA) seeking FDA regulation of this new product as a drug or medical
device based on implicit health claims, among other reasons. As of November 1988,
these petitions were under review by the FDA. In October 1988, R.J. Reynolds began
test marketing the product, named Premier, in three cities (Phoenix and Tucson, AZ,
and St. Louis, MO). (See Chapter 7.)
Other Types of Tobacco Use
Smokeless Tobacco Use
Smokeless tobacco (ST) use, including snuff and chewing tobacco, became a subject
of concern in the United States during the 1980s (US DHHS 1986). Cross-sectional
national surveys and various regional surveys have identified several demographic
categories at high risk for the use of these products, including young white males, persons living in the Southern and North Central United States, American Indians, and
Alaskan Natives (Rouse, in press; Boyd et al. 1987; CDC 1987~ 1988; Schinke et al.
1986). Trend data on ST use are available primarily through the AUTSs, which
included persons aged 21 years or older in 1964. 1966, 1970, and 1975 (US DHEW
1969, 1973a, 1976), and persons aged 17 years and older in 1986 (Novotny, Pierce et
al., in press). In addition, the 1970 and 1987 NHISs included data on ST use among
persons aged 17 years and older and aged 18 years and older, respectively. The
Behavioral Risk Factor Surveillance System of the Centers for Disease Control
collected State-specific data on ST use among persons aged 18 years and older
beginning in 1986 (CDC 1987d). The 1985 CPS of the U.S. Bureau of the Census
included questions about ST use among persons aged 17 years and older (Marcus et al.,
in press). This survey also produced State-specific estimates for prevalence of use of
these products. Definitions of ST use and questions asked about ST use in these surveys
are listed in the Appendix to this Chapter.
Figure 5 comparesage-specificdata for men from the 1970NHIS and the 1986
AUTS. Between 1970 and 1986, snuff use increased fifteenfold and chewing tobacco
use more than fourfold among males aged 17 to 19 years. Smaller increases were obSeNed among the middle-aged groups, and a decrease in the use of both products was
noted for older men (age 50 and above). The NHIS used household interviews, and the
AUTS used telephone interviews as their primary mode of data collection; however,
this difference in methodology is unlikely to account for the substantial increase in ST
use among teenage males.
Data on ST use among persons aged 21 years or older are presented below from the
1964-86 AUTSs. These surveys were based on in-person interviews in 1964 and 1966
and telephone interviews in 1970, 1975, and 1986. State-specific data from the 1985
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FIGURE

K-Prevalence
of chewing tobacco and snuff use among men, 1970
(NHIS) and 1986 (AUTS)

SOURCE: US DHHS (1986a); Novotny, Pierce et al., in press.

CPS are reported. Finally, data from a more detailed analysis of ST use from the 1986
AUTS for men aged 17 years and older (Novotny, Pierceet al., in press) are described.
The prevalence of current ST use from 1964-86 among persons aged 21 years and
older, stratified by product and sex, is shown in Figure 6. For both products, there has
been a steady overall decline in use by both men and women. It is possible that this
decline is due in part to the change in the AUTS interview technique from in-person
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FIGURE 6.Cmokeless tobacco use among adults 21 years of age and older, United
States, 196446
SOURCE: AUTSs (Novotny. Pierce et al., in press).

interview (1964 and 1966) to telephone interview (1970, 1975, 1986); telephone surveys generally provide slightly lower smoking prevalence estimates than in-person surveys (see above). The prevalence of ST use among women has consistently been very
low. However, the use of snuff by older black women in the South is much more common than among women in the general population (Rouse, in press).
In 1986, the weighted prevalence of snuff use was 2.2 percent for men and 0.5 percent for women, and of chewing tobacco use, 3.1 percent for men and 0.1 percent for
women among adults aged 21 years and older. For 1986, overall prevalence of ever
and current use of ST among males, aged 17 years and older, is shown in Table 29.
More than 10 percent of male respondents had ever used ST products; chewing tobac-

TABLE 29.-Prevalence (%) of ever use and current use of smokeless tobacco,
males aged 17 years and older, Unite-d States, 1986
Ever use

Current use

12.6

5.2

SnufF

5.8

2.4

Chewing tobaccob

9.9

3.3

Both

3.1

0.5

product used
Any smokeless tobacco

*Includes those who also use chewing tobacco.
blncludes those who also use snuff.
SOURCE: AUTS 1986 (Novotny, Pierce et al., in press).
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co appears to be used slightly more commonly than snuff. Few men (0.5 percent) use
both products.
The prevalence of ever use and current use of any ST product by males, stratified by
selected sociodemographic variables, is shown in Table 30. The prevalence of both
current and ever use was highest among younger men, whites, men living in the
Southeast. less educated men, men below the poverty level, unemployed men, and lower
income men. Among males 17 to 19 years of age, 8.2 percent were current ST users.
In a multivariate model using the sociodemographic variables as predictors of ST use
(Table 31), white men were more than twice as likely to use ST as black men; men
employed in blue-collar or service/laborer jobs or who were unemployed were 3 times
more likely to use ST than white-collar workers: and men in the Southeast and West
were more likely to use ST than men in other regions.
Two-thirds of men who ever used ST began use before age 21; more than one-third
began before age 16 (Table 32). The median age of initiation of ST use for both snuff
and chewing tobacco is 19 years (Novotny, Pierce et al., in press).
The State- and region-specific prevalence of current snuff and chewing tobacco use
among men aged 16 years and older is shown in Table 33. These data are from the
1985 CPS. As mentioned earlier, 45 percent of interviews in the CPS were with proxy
respondents. Proxy responses are known to affect the accuracy of information on smoking behavior, especially daily cigarette consumption (see above). The effect of proxy
responses on data relating to ST use is unknown.
Overall prevalence for males in the 1985 CPS was 1.9 percent for snuff and 3.9 percent for chewing tobacco. Use of ST was lowest in the Northeast and highest in the
South, with intermediate values reported for the North Central and Western regions.
Among women, the overall prevalence of snuff use was only 0.5 percent, with all
regions having prevalence rates of 0.5 percent or less except the South (1.4 percent).
Prevalence of chewing tobacco use among women was 0.2 percent overall.
In summary, ST use is increasing among adolescent males and is decreasing slightly overall among men aged 21 years and older in the United States. It continues to be
a rare behavior among women. According to national surveys, sociodemographic correlates of use include blue-collar and service/laborer employment, unemployment, and
residence in the South. Local surveys have also shown high usage rates among
American Indian youth (CDC 1987c, 1988; Schinke et al. 1987; Hall and Dexter 1988).
Because ST use is more common among young males than among young females, while
the prevalence of smoking among high school seniors is higher among females than
among males (see above), the prevalence of any tobacco use may be similar among
young males and young females.
Cigar and Pipe Smoking
Table 34 presents data from the 1986 AUTS for cigar and pipe smoking. Cigar and/or
pipe smoking mainly occurs among men, in whom prevalence of use is 8.7 percent.
The highest proportion of users are between the ages of 45 and 64 years. Usage is slightly higher in the most and least educated groups than in the intermediate education
categories.
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TABLE M.-Prevalence (%) of smokeless tobacco use by so&demographic
categories, males aged 17 years and older, United States, 1986
Category

Ever use

Current use

17-19

12.3

8.2

20-29

11.4

5.9

3c-39

7.3

4.1

40-49

9.1

5.0

11.5

4.8

White

11.1

5.6

Black

6.6

3.0

Other

1.7

2.9

14.5

7.5

West

9.6

4.5

Midwest

9.5

4.3

Northeast

5.5

3.0

Age group

250
Race

Geographic area
Southeast

Completed years of school
511

14.6

7.3

12

11.1

5.6

13-15

9.1

3.8

216

4.8

2.9

Poverty level
Below

16.1

8.5

Above

9.9

4.9

Unemployed

13.0

8.3

Service/laborer

12.3

6.4

7.0

3.6

2.3

‘I .o

16.1

8.6

10.000-29.999

4.7

2.2

230,ooo

3.0

1.6

Blue collar
White collar
Household income (dollars per year)
<lO,ooo

SOURCE: AUTS 1986 (Novotny, Pierce et al., in press).
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TABLE 31.-Significant sociodemograpbic correlates of current use of any
smokeless tobacco, males aged 17 years and older, United States, 1986
Parameter

Odds ratio

95% confidence limits

3.0

1.8.4.8

Region
Southeast
West

I .9

1.1.3.3

Midwest

1.4

0.8.2.5

Northeast

Referent

Race
White

1.3.4.3

2.4

Black

Referent

Employment
I .9,7.6

Unemployed

3.8

Service/laboret

2.9

I .8,4.6

Blue collar

3.0

2.1.4.3

White collar

Referent

SOURCE: AUTS 1986 (Novotny, Pierce et al., in press1

TABLE 32.-Reported age of initiation and median age of initiation of smokeless
tobacco use among ever users, males aged 17 years and older, United
States, 1986
Age group at initiation (percentage reporting)
Product

<I6

l&18

19-20

221

Median

Any smokeless tobacco

37. I

7.8

21.4

33.8

19

Snuft+

35.5

8.6

23.0

32.8

19

Chewing tobaccob

36.6

6.7

20.3

36.3

19

‘Includes those who also use chewing tobacco.
blncludes those who also use snuff.
SOURCE: AUTS 1986 (Novotny. Pterce et al.. in press).
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TABLE 33.~Prevalence (%) of current use of snuff and chewing tobacco by
region, division, and State, males aged 16 years and older, United
states, 1985
Snuff use

Chewing tobacco
use

Any smokeless
tobacco use

United States

I .9

3.9

5.5

Northeast Region

1.0

I .4

2.3

New England Division

0.4

0.8

1.2

Maine

0.9

1.5

2.3

New Hampshire

1.2

1.5

2.7

Vermont

0.9

4.7

5.5

Massachusetts

0.2

0.4

0.5

Rhode Island

0.5

0.6

0.9

Connecticut

0.3

0.5

0.8

I .2

I .6

2.7

Mid-Atlantic Division
New York

0.5

1.2

1.6

New Jersey

0.1

0.6

0.7

Pennsylvania

3.0

2.9

5.6

North Central Region

2.1

3.4

5.3

1.8

2.9

4.4

East North Central Division
Ohio

2.2

3.2

5.0

Indiana

2.6

3.2

5.6

Illinois

1.1

2.5

3.3

Michigan

0.8

2.1

3.4

Wisconsin

2.9

2.9

5.8

West North Central Division

2.9

4.7

7.5

Minnesota

3.5

2.8

6.1

Iowa

1.8

4.6

6.4

Missouri

3.1

3.6

6.7

North Dakota

6.1

5.1

10.7

South Dakota

1.9

6.1

7.9

Nebraska

1.4

6.8

8.0

Kansas

3.3

8.6

11.7

2.7

6.0

8.3

1.8

5.2

6.7

Delaware

0.6

2.4

3.0

South Region
South Atlantic Division
Maryland

0.4

2.1

2.4

District of Columbia

0.0

0.4

0.4

Virginia

2.3

6.2

7.8

West Virginia

11.5

13.5

23.1

North Carolina

1.8

8.6

9.8
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TABLE 33.4ontinued
Snuff use

Chewing tobacco
use

Any smokeless
tobacco use

South Carolina

0.7

5.3

6.1

Georgia

1.4

7.3

8.7

Florida

1.1

1.9

2.9

2.7

9.4

11.6

Kentucky

3.2

11.2

13.6

Tennessee

1.7

9.3

10.3

Alabama

I .7

6.6

8.3

Mississippi

5.7

11.4

16.5

East South Central Division

4.0

5.5

9.1

Arkansas

6.0

9.5

14.7

Louisiana

2.5

5.8

8.0

West South Central Division

Oklahoma

4.8

6.7

11.0

Texas

4.0

4.6

8.2
4.5

WestRegion
Mountain Division

1.4

3.3

2.3

5.4

1.5

8.3

13.7

Montana

5.5

IdhO

2.3

6.7

8.7

Wyoming

.3.4

13.0

15.8

Colorado

1.2

6.4

7.5

New Mexico

5.3

5.2

10.2

Arizona

2.0

3.8

5.4

Utah

0.9

3.0

3.7

Nevada

1.5

2.8

4.3

Pacific Division

I .o

2.6

3.4

Washington

I .a

6.1-

7.1

Oregon

2.7

5.4

7.6

California

0.7

1.7

2.3

Alaska

2.5

6.3

8.8

Hawaii

0.2

0.4

0.7

-

SOURCE: CPS 1985(Marcuset al., in press.)

From 1964-86, there was an go-percent decline in prevalence of both cigar and pipe
smoking among men (Figure 7). The prevalence of cigar smoking declined from 29.7
to 6.2 percent; the prevalence of pipe smoking declined from 18.7 to 3.8 percent.
Reasons cited to explain the drop in cigar sales include the effects of the antismoking
campaign (several airlines have completely banned cigar and pipe smoking on all flights
for many years, but only one airline has done so for cigarette smoking), declining image
of cigar smoking, failure to attract new smokers, insufficient free-sample distribution,
mediocre advertising and promotional activities, and declining quality of the product
(Lazarus 1979).
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TABLE 34.-Cigar/pipe
smoking status (%) by major so&demographic
variables, United States, 1986
Cigar/pipe smoking status
Total

Sample
size

73.5

100

13,031

41.8

49.6

100

6.317

4.5

95.2

100

6,654

Current user

Former user

Never user

4.3

22.2

Male

8.7

Female

0.3

Total
Sex

Age
17-19

1.5

13.6

85.0

100

560

20-24

2.0

16.6

81.4

100

1,086

25-44

4.4

22.2

73.3

100

5,802

45-64

5.9

26.5

67.6

100

3,616

265

3.9

22.6

13.5

100

1,967

White

4.4

23.4

72.2

100

11,563

Black

3.7

13.9

82.4

100

1,096

Other

3.5

19.4

77.1

100

372

Midwest

4.8

22.6

72.6

100

3,236

Northeast

4.6

19.6

75.7

I00

2,968

Southeast

3.8

23.2

73.0

100

4,301

West

4.1

22.7

73.2

100

2,526

Married/cohabiting

4.8

25.3

69.9

loo

8,364

Widowed

I .8

8.9

89.2

100

1,011

Divorced/separated

5.6

20.1

74.3

100

1,446

Never married

2.8

17.7

79.4

100

2,179

12.4

27.5

60.1

100

31

4.9

22.8

72.3

100

2,431

Race

Region

Marital status

Unknown
Education
211 years
12 years

3.6

20.0

76.5

100

4,872

13-15 years

3.9

22.5

73.6

100

3.1 I8

2 16 years

5.3

26.0

68.7

100

2,610
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TABLE 34.-Continued
Cigar/pipe smoking status
Current user

Former user

Never user

Total

Sample
size

Household income (dollars per year)
<lO.OOo

3.1

16.8

80.1

100

1,220

10,00&19,999

4.0

21.2

74.9

100

2.204

2o,ooo-29,999

4.3

23.1

72.6

100

2,853

30,00&39,999

5.0

24.2

70.8

100

1.735

240,000

5.5

28.1

66.4

100

2,947

Unknown

3.3

17.1

79.6

100

2,072

Above

4.7

23.9

71.4

100

9,913

Below

3.0

18.6

78.3

100

1,046

unknown

3.3

17.1

79.6

100

2,072

Poverty levela

LPoveny level is based on the definition providedby the U.S. Bureauof the Census.
SOURCE: AUTS 1986 (US DHHS, in press,a).
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7.-Trends in prevalence of using cigarettes, cigars, and pipes, adult
men, United States, 1964-86

SOURCE: AUTSs (US DHHS 1988).
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PART II. CHANGES IN KNOWLEDGE ABOUT THE DETERMINANTS
OF SMOKING BEHAVIOR
Introduction:

Historical and Conceptual Overview

This Section reviews the past 25 years’ growth in scientific knowledge of the determinants of smoking. Broad conceptual shifts in understanding smoking are first
reviewed by comparing current knowledge, as reflected in the 1988 Surgeon General’s
Report as well as in more recent investigations. with that reflected in two previous Surgeon General’s Reports during the past 25 years: the 1st Report, issued in 1964, and
the 15th Anniversary Report, issued in 1979.
1964 Surgeon General’s Report
The first Surgeon General’s Report devoted a chapter to the psychosocial aspects of
smoking and another to the issue of smoking as drug addiction or drug habituation.
These topics continue to receive contemporary attention. A third chapter in the 1964
Report discussed morphological characteristics of smokers as important determinants
of smoking (e.g., physique, somatotype, and weight). With the exception of body
weight, there has been a decline in the attention paid to these variables. The relationship between body weight and smoking cessation, especially among women, has
received much recent attention (US DHHS 1988).
The 1964 Report’s Chapter on Psychosocial Aspects of Smoking related smoking to
a variety of demographic factors including socioeconomic status (smoking being more
prevalent among “lower or working classes” but less prevalent among extremely poor,
e.g., unemployed groups) and gender (smoking being more prevalent among men).
With regard to gender, the Report anticipated contemporary concerns about smoking
by women (US DHHS 1980b), noting that “The proportion of women smokers has increased faster than that of men smokers in recent years” (US PHS 1964, p. 363).
The 1964 Report’s chapter on psychosocial aspects also linked smoking to such broad
personality factors as extraversion and orality. While some research continues to show
relationships with extraversion (e.g., Eysenck 1980; Mangan and Golding 1984), most
contemporary research focuses on more specific psychological, biological, and social
variables and their interactions. The 1964Reportnotedthat smokingmight function
to reduce tension but reported little research related to this possibility. In contrast, the
1988 Report on nicotine addiction reviews considerable laboratory and field research
on the relationship between smoking and stress and concludes that stress increases
cigarette consumption among smokers and is related to initiation of smoking among
adolescents and relapse among abstainers (e.g., US DHHS 1988).
The 1964 Report devoted much attention to the role of nicotine in smoking behavior,
an issue that continues to be of central interest, as reflected in the 1988 Report. Both
reports concluded that nicotine is a critical and substantial determinant of smoking. The
focus in 1964, however, centered on whether smoking fit the World Health
Organization’s (WHO) definition of addiction, which emphasized the importance of
physical dependence (WHO 1957). The Report concluded that there was no proof of
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physical dependence and that smoking was a habit, as was use of cocaine, amphetamines, and other drugs. More recent perspectives (e.g., Pomerleau and Pomerleau 1984), culminating in the 1988 Report, have integrated psychosocial and pharmacologic processes into a single model of addiction or dependence. The 1988 Report
demonstrated that there have been substantial data amassed since 1964 that confirm
that by the criteria defining addiction, nicotine should be categorized as addicting.
Although the 1964 Report did conclude that “ . . . there is no single cause or explrutation of smoking . . .” (US PHS 1964, p. 376), its discussion of research reflected an expectation that one or a very few key causes of smoking might be found. Along these
lines, the Report emphasized the extent to which evidence demonstrated a cause to be
sufficient. For example, in discussing evidence that smoking as a sign of masculinity
may motivate many men to smoke, it labeled as “troublesome” the fact that “ . . . some,
but not so many others choose this particular means [that is, smoking] of giving
evidence of their masculinity” (US PHS 1964, p. 373). Since the 1964 Report, models
of causal inference in the behavioral sciences have changed to emphasize multiple
causes interacting to bring about complex behavior patterns, and not one cause in itself
that is necessary or sufficient.
1979 Surgeon General’s Report
The 1979 Report gave much attention to prevention and to the determinants of smoking and smoking cessation, devoting 9 of 23 chapters to these topics. Thus, there was
recognition of different stages of smoking behavior and of determinants varying as the
stages change. Since the 1979 Report, researchers have continued to elaborate on multiple stages in the development and cessation of smoking.
The 1979 Report also recognized that multiple factors interact to encourage and support smoking. The Chapter “Behavioral Factors in the Establishment, Maintenance and
Cessation of Smoking” posited smoking as “. . . a behavior-a highly complex act. . .
based on various biochemical and physiological processes . . .” (US DHEW 1979a, pp.
16-25). It included research on drug and nondrug factors and called smoking “the
prototypical substance-abuse dependency.” The Chapter “Smoking in Children and
Adolescents: Psychosocial Determinants and Prevention Strategies” explicitly viewed
the initiation of smoking as determined by an array of factors. Likewise, the Chapter
“Psychosocial Influences on Cigarette Smoking” linked multiple factors to maintenance and cessation of smoking, including personality characteristics, multiple drug
use, coexisting chronic disease, price “elasticity” of consumer demand for cigarettes,
and differences among cultures in their attitudes toward smoking as personal gratification. The importance of identifying multiple, interacting factors had been enunciated
by Schwartz and Dubitzky in 1968 in their research on smoker profiles and the influence
of multiple variables on smoking cessation, maintenance of cessation, and relapse
(Schwartz and Dubitzky 1968).
The 1979 Report’s recognition of an array of determinants was reflected in a recommendation for future research: “There are multiple psychosocial influences on cigarette
smoking. Multivariate research is needed . . .” (US DHEW 1979a. pp. 18-25). Multiple regression analyses and causal modeling have now become much more common in
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smoking research (e.g., McAlister, Krosnick, Milbum 1984; Mosbach and Leventhal
1988).
The 1979 Report also was noteworthy in focusing attention on systematic cessation
efforts, taking both pharmacologic and psychosocial factors into account. The extensive treatment of cessation research in a separate chapter was a first for the Surgeon
General’s Report and set a precedent for reviewing the intervention literature in subsequent reports.
Current Views
Current explanations assume that smoking is determined by multiple causes, no one
of which is sufficient. The interplay of psychosocial and pharmacologic forces continues to occupy investigators of nicotine addiction as it does investigators of other drug
addictions. While the 1964 Report tended to see such factors as mutually exclusive,
the 1988 Report (US DHHS 1988) viewed these various pharmacologic, biochemical,
and psychosocial processes, such as conditioning, as interacting in the determination
of nicotine addiction. In fact, conditioned drug-taking behavior is now thought to be
central to the concept of addiction; physical dependence is neither necessary nor sufflcient (US DHHS 1988). The biological power of nicotine may make the learned behaviors that form smoking patterns stronger and more resistant to change. At the same
time, the plentitude of dally circumstances, activities, and emotions to which smoking
is conditioned ties this behavior to numerous rituals of daily life and contributes to the
difficulty of breaking this addiction (Fisher, Bishop et al. 1988a; Pomerleau and Pomerleau 1987; Russell, Peto, Pate1 1974; US DHHS 1988). This interplay between behavior and the pharmacologic effects of nicotine is mirrored in research on smoking
cessation, in which nicotine-containing chewing gum and behavioral interventions have
been shown to enhance one another (e.g., Hall et al. 1985; Killen, Maccoby, Taylor
1984; Schneider et al. 1983). In reviewing the evidence for defining smoking as an addiction, the 1988 Report made the important point that the interplay between social, behavioral, and pharmacologic factors that define tobacco addiction is similar to that seen
with other drug addictions.
The continuum of smoking behavior can be viewed as occurring in different stages.
The 1964 Report identified two stages (or processes): “Taking Up” and “Discontinuation.” Current work identifies three major stages-development, maintenance of
regular smoking, and cessation. Several investigators have offered descriptions of
various smaller stages within smoking development (e.g., Leventhal and Cleary 1980;
Flay et al. 1983). These include, for example, preparation, initiation, experimentation,
and transition to regular smoking (Flay et al. 1983). Similarly, the process of cessation has been specified in smaller stages (e.g., Marlatt 1985; Prochaska and DiClemente
1983; Rosen and Shipley 1983). These include, for example, precontemplation (not
yet considering quitting), contemplation, action, and maintenance or relapse (Prochaska and DiClemente 1983).
Evolution of theoretical models of stages in smoking over the past 25 years is depicted
in Figure 8, indicating the stages described around three periods of time, the 196Os,
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theoretical concepts of the natural history of smoking,

1970s and 1980s. In 1964, only two broad stages were noted, while in 1989, as many
as nine can be observed.
Stages are not explanations of attitudes or behaviors. For example, precontemplation is a description of the attitudes toward smoking and likely responsesto antismoking messagesof the individual uninterested in stopping. It is not an explanation or a
cause of that lack of interest. Neither the sequenceof stages nor the boundaries among
them are rigid. For example, a young experimenter may stop smoking without ever
making the transition to regular smoking. A smoker in the regular smoking stage is, at
the same time, a precontemplator or contemplator in the cessation stage. The regular
smoking stage is abandoned when the smoker moves into action and stops smoking.
Although the boundaries among stagesand their sequencemay be blurred, the concept
serves as a framework for understanding the determinants of smoking behavior. Different determinants are operative to different degrees during each stage.
The three broad stagesof smoking and their multiple interacting determinants provide
the organization for the remainder of this Chapter. W ithin the stage framework, historical trends in determinants are discussed primarily within three general domains.
The three domains do not constitute a model; they are a useful way to organize the determinants of smoking. The first domain is composed of pharmacologic processes and
conditioning, the basic factors that interact to support smoking. The combining of these
into one domain reflects present awareness that pharmacologic processes and conditioning interact to produce addiction (US DHHS 1988). The second domain includes
cognition and decisionmaking. The stagesof smoking reflect appraisals of oneself, of
social experiences, and of information, such as that presented in campaigns to deter
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smoking. The ways in which individuals process such information and make choices
about smoking have been the foci of substantial research. The third domain includes
personal characteristics (e.g., personality and demographic factors) and social context,
which includes the important influences of the social, cultural, and economic environment. Personal characteristics themselves are affected by these environmental influences and mediate their effect rather than independently determine smoking.
Table 35 presents some of the determinants, within each of the domains, that have a
strong effect on the indicated stage of smoking. As such, the table provides an outline
of the discussion that follows.
Development of Smoking
Pharmacologic Processes and Conditioning
Historically, little attention was paid to the role of pharmacologic effects of nicotine
and conditioning in the initial development of smoking behavior. For example, among
teenagers, psychosocial determinants have been assumed to play a dominant role (Table
35), as for other dependence-producing substances. Once a smoker starts to inhale,
however, it is possible that the pharmacologic properties of nicotine contribute to
continued smoking (Kozlowski 1988). A few studies have investigated the potential
role of individual-specific psychophysiological responses to nicotine and the
development of smoking (Kozlowski and Harford 1976; Silverstein et al. 1982).
Reactions to initial cigarettes and the interpretation of these reactions may predispose
individuals to continuing or not continuing smoking. Hirschman, Leventhal, and Glynn
(1984). for example, found that the initial early physical reaction was predictive of continued smoking. Dizziness was related to a rapid progression to a second cigarette,
while coughing and a sore throat were related to discontinuation.
It is not clear how long it takes for the transition from experimental to regular smoking, and there is likely to be much variation (e.g., Hirschman, Leventhal, Glynn 1984).
However, results from several recent studies suggest that teenagers become more addicted to smoking than was previously believed. Survey data (Green 1979; Johnson
1986) indicate that teenagers make frequent and often unsuccessful quit attempts. Other
studies confirm that teenagers have difficulty stopping and report reasons for the difficulty-social
pressure, urges, withdrawal symptoms-similar
to those seen with
adults (Biglan and Lichtenstein 1984; Hansen et al. 1985; Weissman et al. 1987). Because smoking among children and adolescents is generally confined to relatively few
situations, the level of nicotine dependence is limited in this group. Nevertheless, the
reports of withdrawal symptoms and relapses among teenage smokers attest to the
strength of nicotine dependence even among those still in the early stages of smoking.
More work is needed in this area to facilitate our understanding of the development
of smoking addiction. Research on adolescent initiation has not applied the same biobehavioral concepts and measurement tools (e.g., plasma nicotine or cotinine levels) as
have been applied to adult smoking, Sensitive human subjects issues related to work-
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TABLE 35.-Determinants

of smoking within each domain by stage
Stage

Domain

Onset/development

Regular use

Cessation

Pharmacologic processes
and conditioning

Initial psychopharmacologic effects encourage transition from experimental to
regular use

Numerous conditioned associations among
smoking, environmental events, and pharmacologic effects of nicotine

Withdrawal symptoms and conditioned
and reinforcing effects of nicotine
encourage relapse

Cognition and decisionmaking

Poor awareness of long- and short-term
health consequences and addictive nature of smoking

Health consequences are minimized or
depersonalized

Increased awareness of smoking-related
symptoms or illness

Posmve characteristics are attributed to
smokers and smoking

Perceived benefits of cessation

Positive characteristics arc attributed to
smokers and smoking
Personal characteristics
and social context

Inclination toward problem behaviors

Belief in one’s ability to stop
Stress/negative affect are reduced by
nicotine

Social norms and suppott for stopping and
maintained abstinence

Social acceptability and peer and family
norms support continued smoking

Skills for coping with stimuli associated
with smoking

Cigarette marketing encourages and
legitimizes smoking

Economic. educational, and personal
resources to minimize stress and maintain
cessation

Extraversion
Peer and family norms and values support smoking
Youth-oriented advertising

ing with minors must be resolved; these have slowed understanding of how dependence develops.
Cognition and Decisionmaking
Knowledge of the health effects of smoking is likely to influence initiation for some
teenagers. Teenagers reported that one-third of their earliest refusals of cigarettes were
based on fear of the effects of smoking on health, attractiveness, or athletic performance
(Friedman, Lichtenstein, Biglan 1985). In early adulthood, British medical students’
rating of smoking as a “major” or “not major” health risk was associated with their
smoking status as reflected by surveys in 1972 and 198 1 (Elkind 1982). Heavy smokers
among college women evaluated health outcomes of smoking less negatively than did
nonsmokers (Loken 1982). The latter two cross-sectional studies, however, may possibly reflect the effect of behavior on cognition rather than the effect of cognition on
behavior.
Cognitive appraisals of the attractiveness or desirability of smoking or of smokers
are associated with current smoking or intentions to smoke (Barton et al. 1982;
McAlister, Krosnick, Milbum 1984), as are beliefs or attributions of the functional role
of smoking (Murray and Perry 1984). Tenth graders inclined to smoke indicated greater
congruity between the value they place on interest in the opposite sex and the extent to
which they ascribe such interest to smokers (Barton et al. 1982). Intentions to smoke
were also associated with congruity between the personal value of a characteristic and
its attribution to smokers. Murray and Perry’s analyses (1984) of the functional meaning of substance use by youth elucidated a variety of attributions correlating with young
people’s substance use. The report that smoking was useful for relieving boredom was
most highly correlated with smoking. Data from England (Charlton 1984) demonstrate
that children who smoke compared with nonsmoking children are more likely to agree
that “Smoking keeps your weight down.” This attribution was especially prominent
among older girls.
School health education programs to discourage smoking have traditionally assumed
that knowledge of the health consequences of smoking would deter adolescents from
smoking (Chapter 6). This assumption has received limited support in the prevention
literature (Thompson 1978). Despite school health education programs, children, especially those who smoke, continue to harbor several misconceptions about smoking.
These misconceptions include overestimating the prevalence of both peer and adult
smoking, underestimating the negative attitudes of their peers, and minimizing the addictive nature of smoking (Leventhal, Glynn, Fleming 1987). The overestimating of
prevalence may represent the combined influence of social context and cognitive factors in determining smoking.
Contemporary smoking prevention programs (“psychosocial prevention curricula”)
emphasize knowledge of short-term consequences of smoking likely to be more pertinent to adolescents who have limited future orientations (Glasgow et al. 1981), and
knowledge about the variety of social influences (parental, peer, and media) that affect
the development of smoking (Flay 1985; Evans et al. 1978; Chapter 6). Decisionmak-
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ing skills (Botvin and Wills 1985) and analysis of cigarette marketing strategies (Evans
et al. 1978) also are now taught to help youth make more informed choices.
Personal Characteristics and Social Context
Personal Characteristics
The 1964 Surgeon General’s Report described as “one of the best designed studies”
(US PHS 1964, p. 365) an investigation in which heavy smokers were found to be more
extraverted than were medium smokers, who were in turn more extraverted than were
light smokers (Eysenck et al. 1960). The 1964 Report also cited two other papers with
similar findings (McArthur, Waldron, Dickinson 1958; Schubert 1960). More recent
work by Cherry and Kieman (1976, 1978) found that neuroticism and extraversion
measured at age 16 were positively related to smoking status at age 25, suggesting a
causal relationship. Their combined effects showed substantial ability to predict subsequent cigarette use. Eysenck (1980) has argued that the association between smoking and the personality dimensions of extraversion and neuroticism implies a constitutional predisposition for smoking analogous to that seen with other drug addictions (US
DHHS 1988). Work on extraversion and smoking does seem to reflect a consistent
relationship between them (US DHEW 1979a; Ashton and Stepney 1982).
Studies have linked initiation of smoking with rule breaking in school, general delinquency, age at first intercourse, inadequate contraceptive use, low levels of child compliance within the family, low levels of responsibility, nonconventionality, impulsivity,
rebelliousness, and previous use of alcohol and other substances (Brook et al. 1983;
Chassin et al. 1984; Jessor and Jessor 1977; Mittelmark et al. 1987; Russell 197 1; Zabin
1984). Academic success, as measured by grade point average, is strongly linked to
the rate of smoking (Johnson 1986). High school dropouts (Pirie, Murray, Luepker
1988) and high school seniors not planning to go to college (Johnston, O’Malley, Bachman 1987) are much more likely to smoke than are those planning higher education,
and this difference has increased over the past 10 years (Table 20). Similar factors are
observed with other drug addictions (US DHHS 1988). Jessor (1987) views this
covariation as reflecting a problem behavior syndrome. Biglan and Lichtenstein (1984)
questioned this interpretation, arguing against the inference of underlying personality
factors to explain the acknowledged covariation among smoking and other problem behaviors.
Peer and Family Influences
The influences of peers and parents were considerations in the 1964 Report and
remain a major contemporary issue (e.g., Krosnick and Judd 1982). Understanding of
the effect of peers has increased since the 1964 Report noted little available evidence
of their influence on the onset of smoking. It acknowledged that imitation “. . . may
play a role in inducing some, and perhaps many children to take up smoking” (US PHS
1964, p. 372). Studies noted that children of smoking parents were more likely to smoke

than children of nonsmoking parents (NIH 1975; Wohlford 1970); and smoking
teenagers were more likely to have friends who smoked than were nonsmoking
teenagers (Gordon and McAlister 1985; Levitt and Edwards 1970). The chapter on
children and adolescents in the 1979 Report (US DHEW 1979a) reviewed the influence
of social learning theory on models of the initiation of new behavior. More recent
studies have supported the importance of peer models (e.g., Antonuccio and Lichtenstein 1980; Kniskem et al. 1983). The 1988 Report discussed similar factors in the
determination of other drug dependence.
The impact of peer smoking on adolescent smoking has been identified in a number
of studies (e.g., Chassin et al. 1984; Hundleby and Mercer 1987; McAlister, Krosnick,
Milbum 1984; Mittelmark et al. 1987), including their impact on initial smoking
episodes (Friedman, Lichtenstein, Biglan 1985) and continuation of smoking among
those who already have experimented with cigarettes (Biglan and Lichtenstein 1984).
These influences seem to rest on the importance of modeling of smoking, as well as on
the setting of norms among subgroups of adolescents. The importance of bidirectional influences in smoking and smoking cessation among young people has been noted
by Chassin, F’resson, and Sherman (1984). In some cases, a young person’s membership in a particular peer group may expose him or her to the example to smoke or to
quit; however, in other cases, a young person may actively seek membership in a peer
group that represents or is consistent with his or her established intentions about smoking.
More recent research has both reaffirmed the importance of parent and peer influences and attempted to explore the points at which they exert their influence during the
process from onset-the initial smoking episode-to regular use (e.g., Friedman et al.
1985; Hirschman, Leventhal, Glynn 1984). The literature has tended to underscore the
role of parental example and influence for initiation of smoking by young children and
adolescents, and the primacy of peer influences among older youth. In application, this
emphasis has often translated into an almost exclusive intervention focus on the social
influences of peers for older adolescents (see Chapter 6). Some of the intervention
programs include peer leaders chosen by their classmates (Murray et al. 1987). Krosnick and Judd (1982) found no evidence for decreases in parental influences on smoking during adolescence, although they did find that peer influence increases during this
period. These studies often include important methodological advances wherein
interviews and self-monitoring are used to augment questionnaire data.
A growing body of literature implicates family climate or family interaction patterns
in smoking. Family characteristics such as indifference, low levels of trust, parental
restrictiveness, and low levels of parental involvement are associated with smoking as
well as with marijuana and alcohol use (Hundleby and Mercer 1987). Other research
has demonstrated that low levels of adolescent involvement in family decisionmaking
predict subsequent experimentation with cigarettes among adolescents (Mittelmark et
al. 1987). A variety of characteristics in fathers, including harsh criticism, impulsivity,
stereotyped male interests, poor ego integration, and lower levels of interpersonal relatedness has also been demonstrated to be associated with a greater likelihood of sons’
smoking (Brook et al. 1983). A decreased likelihood of sons’ smoking was associated
with paternal affection, emotional support, attentiveness, participation in meaningful
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conversations, and higher expectations for the sons. It appears that adolescent smoking is more likely in restrictive, punitive, and unempathetic families in which children
are uninvolved in decisionmaking. On the other hand, families who provide multiple
avenues for identity formation and expression of feelings may obviate the utility of
smoking or other problem behaviors as a mode of identity expression (Jessor 1987).
Personal characteristics and attitudes may mediate peer influence on smoking as well
as other drug dependencies (US DHHS 1988). Research indicates greater impact of
peer smoking among adolescents scoring low on a measure of obedience to parental
authority and high on a measure ofrebelliousness (McAlister, Krosnick, Milbum 1984).
The interactions among social influences, personality, and smoking were highlighted
in a study in which seventh and eighth graders described the informal reference or affiliation groups they observed among their schoolmates and identified the group with
which they felt the closest affiliation (Mosbach and Leventhal 1988). Two of the four
groups that emerged, “hot-shots” (78 percent female, popular leaders in academic and
extracurricular activities) and “dirts” (63 percent male, characterized by problem behaviors such as drinking, poor academic performance, and cutting classes), were identified as primary reference groups by only 14.7 percent of respondents but accounted
for 55.6 percent of the smokers. In discriminant function analyses, a “macho” dimension was highly associated with one high smoking prevalence group, the “dirts,” but
not with the “hot-shots.” In contrast, academic and social leadership was associated
with the “hot-shots” but not with the “dirts.” As were the “dirts,” the “jocks” were also
63 percent male and high on the macho dimension but low on use of both hard liquor
and cigarettes. Adolescent smoking, then, is closely related to individual identification
with groups, but these groups differ markedly in their association with other problem
behaviors and psychosocial characteristics. Depending on group affiliation, different
personality and attitudinal characteristics may be related to smoking.
Social class differences in the onset of smoking continue to be observed as noted in
Part I of this Chapter. Racial differences in onset and prevalence and historical shifts
in these differences are also well demonstrated in the first part of this Chapter. Sussman
and colleagues (1987) in their study of psychosocial predictors of cigarette smoking
onset by approximately 1,000 white, black, Hispanic, and Asian adolescents in Southern
California demonstrated that different variables predict onset in these different groups.
A good predictor for whites but not for other ethnic groups was adult and peer models
of smoking behavior, while for blacks, risk-taking preference was a good predictor.
These findings possibly reflect unique cultural and social contexts and suggest that
tailoring socially relevant treatment components to adolescent subgroups may be
beneficial (Sussman et al. 1987).
Cigarette Marketing
Beyond the family and peer group, an important social context determinant of the
onset of smoking is the marketing of cigarettes. There have been longstanding concerns about the impact of cigarette advertising on both children and adults as evidenced
by the ban on radio and television advertisements, effective in 1971. Yet, “cigarette
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advertisements continue to appear in publications with large teenage readerships”
(Davis 1987, p. 730).
Marketing campaigns seem designed to appeal to specific personality characteristics
of groups of potential buyers. In this respect, they exemplify interactions between personal characteristics and the environment. The Marlboro brand was the leading choice
of a group of white adolescent male (48 percent) and female (38 percent) smokers surveyed in Louisiana in 1981 (Hunter et al. 1986). In a sample of 306 high school students in Georgia, Marlboro was the preferred brand of 76 percent of smokers who identified a single preferred brand (Goldstein et al. 1987). Similar findings were reported
by Glantz (1985). These figures contrast with the overall domestic market share of
Marlboro, which was 24 percent in 1987 (Titer 1988). Given the associations of rebelliousness and behavioral problems with adolescent smoking, as reviewed above, there
may be a relationship between the noted disparity of overall brand preference and the
emphasis on the tough independence of the “Marlboro Man.” In fact, this pattern may
be a reflection of extensive market segmentation, in which specific brands are marketed
for specific gender or ethnic groups, often with campaign messages and symbols aimed
at those groups (Davis 1987). Teenage girls, relative to boys, are more likely to believe
that smoking controls weight (Charlton 1984) and are good targets for advertisements
that emphasize the desirability of being slender (Gritz 1986).
Some market segmentation appears more subtle, guided by smoker characteristics
not as apparent as race and gender. McCarthy and Gritz (1987) surveyed students in
grades 6, 9, and 12 regarding their attitudes about cigarette advertisements. Among
their findings was the closer relationship, for those youth more likely to be smokers,
between personality self-ratings and personality ratings assigned to models in cigarette
advertisements. Thus, the way adolescents see themselves appears to be related to their
attraction to certain advertisements. This congruity among psychological correlates of
teenage smoking, marketing themes, and teenage preferences is especially striking
when one considers that the tobacco industry denies that campaigns are aimed at
teenagers (Davis 1987).
Summary
The increased understanding of the multiple and interacting determinants of the
development of smoking and of the relation of these determinants to the stages of
development of smoking is a reflection of progress over the last 25 years. The delineation of stages-from onset to regular use-has been an especially influential development (Figure 2). The development of the addictive processes in teenagers has recently become better appreciated and understood (Biglan and Lichtenstein 1984;
Hirschman, Leventhal, Glynn 1984). While information about the long-term disease
consequences of smoking has an important role in adolescent smoking initiation, awareness of the short-term health consequences and the influence of peers and advertising
are now seen as more critical for adolescent decisionmaking. The effects of peers and
family are both supported. Cigarette marketing appears to target teenagers despite the
cigarette companies’ reported policy efforts to restrict such advertising.
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Regular Smoking
Pharmacologic Processes and Conditioning
Pharmacologic processes and conditioning play complementary and major roles in
maintaining regular smoking. Early theories of smoking tended to view pharmacologic
processes and conditioning as separate explanations of regular smoking (e.g., Hunt
1970; Table 35). They are now viewed as complementary and interacting processes
(US DHHS 1988). The 1988 Surgeon General’s Report on nicotine addiction affirmed
the critical role of nicotine and its varied and powerful pharmacologic effects on the
central nervous system (CNS) in the development and maintenance of regular smoking. This acknowledgment and its implications for intervention represent a significant shift in perspective over the 25-year history of the Surgeon General’s Reports.
Concurrently, increased knowledge of smoking as an addiction has clarified the important role of conditioning in addiction. Conditioning and related processes link the
biological effects of nicotine to the many behaviors that make up smoking and to the
many concurrent physical and environmental stimuli that guide it.
Nicotine Addiction
The 1964 Report distinguished between drug addiction and drug habituation (US PHS
1964; Table 36) and concluded that smoking is habituation. As noted in the 1988
Report. the addiction/habituation distinction was dropped in 1964 by the WHO shortly after the release of the 1964 Report (US DHHS 1988).
The 1988 Surgeon General’s Report on nicotine addiction noted the following three
major conclusions: (1) cigarettes and other forms of tobacco are addicting; (2) nicotine
is the drug in tobacco that causes addiction; (3) the pharmacologic and behavioral
processes that determine tobacco addiction are similar to those that determine addiction to drugs such as heroin and cocaine (US DHHS 1988, p. 9). These conclusions
were based on a thorough review of research on addictive aspects of smoking extending over nearly a century.
The criteria that guided the 1988 Report’s conclusion that smoking is an addiction
are summarized in Table 36. As documented by extensive research cited in the Report,
smoking meets all the criteria. Smoking is continued despite a desire to quit and, in
many cases, despite clear harm to the individual. A central criterion concerns psychoactive effects of a drug on the CNS. Rapid absorption of nicotine into the bloodstream
and consequent delivery to the CNS are features common to all popular forms of tobacco use. Recent evidence’confirms that nicotine is absorbed by the brain, which contains receptors specific for this agent (e.g., London et al. 1985; London, Waller,
Wamsley 1985); has euphoric effects and perhaps sedative or other anxiolytic effects
mediated by neurohormonal processes (e.g., Henningfield, Miyasato, Jasinski 1985);
and reinforces behavior, even among animals or human subjects blind to whether they
received saline placeboor nicotine (Henningfield, Chait, Griffiths 1983,1984). As with
other addictive drugs, prolonged ingestion of nicotine leads to tolerance, a tendency to
consume increasing amounts of a drug, presumably to achieve a desired euphoric or
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TABLE 36.-Comparison

of characteristics of addiction, habituation, and dependence in 1964 and 1988 Surgeon General’s Reports

Characteristics of drug addiction and habituation in 1964 Surgeon General’s Repot?
Dmg addiction

Drug habituation

A state of periodic or chronic intoxication produced
by the repeated consumption of a drug (natural or
synthetic).

A condition resulting from the repeated consumption of
a drug.

Primary Criteria
Highly controlled or compulsive pattern of drug use.

Its characteristics include:

Psychoactive or mood-altering effects involved in
pattern of drug taking.

(I) a desire (but not a compulsion) to continue taking the
drug for the sense of improved well-being it engenders;

Drug functioning as reinforcer to strengthen behavior
and lead to further drug ingestion.

Its characteristics include:
(1) an overpowering desire or need (compulsion) to
continue taking the drug and to obtain it by any means;

Characteristics of drug addiction in
1988 Surgeon General’s Reportb

(2) little or no tendency to increase the dose;
(2) a tendency to increase the dose;
(3) a psychic (psychological) and generally a physical
dependence on the effects of the drug; and

(3) some degree of psychic dependence on the effect of
the drug, but absence of physical dependence and hence
of an abstinence syndrome; and

(4) detrimental effects on the individual and on
society.

(4) detrimental effects, if any, primarily on the
individual.

Additional Criteria
Tolerance (increased doses either tolerated without
discomfort or needed to achieve desired effects).
Physical dependence (withdrawal syndrome upon
termination of drug taking).
Use despite harmful effects.
Pleasant (euphoric) effects.
Stereotypic patterns of drug use.
Relapse following drug abstinence.
Recurrent drug cravings.

‘SOURCE: US PHS ( 1964. p. 35 I ).
%OURCE: US DHHS (1988. pp. I94,25C-253).
&

other effect. Prolonged use also leads to physical dependence, as indexed by various
psychological and physical withdrawal symptoms following cessation of smoking. The
inclusion of tobacco dependence as a disorder in the Diagnostic and Statistical Manual
of Mental Disorders III, the official diagnostic reference for the American Psychiatric
Association (1980), was another major marker in the shift of scientific opinion about
the addictive nature of cigarette smoking.
Central to the 1964 view was the distinction between compulsive use (addiction) and
the less compulsive “desire” (habituation). The difference was noted to rest primarily
on the source of the desire or compulsion. The 1964 Report emphasized “serious personality defects from underlying psychologic or psychiatric disorders” (US PHS 1964,
p. 351) as a defining factor in compulsive use and therefore in addiction. Evidence
gathered since the early 1960s contradicts the assumptions that underlying pathology
drives the compulsive use seen in addiction. Drugs commonly viewed as addictive,
e.g., heroin, may be abandoned with little apparent effort as with many Vietnam
veterans addicted to heroin who gave it up after their return to the United States (Robins,
Helzer, Davis 1975; US DHHS 1988). On the other hand, the extent to which smoking can be highly compulsive is suggested by its continuance in the face of substantial
awareness of its harm, as by cardiac patients (Baile et al. 1982; Burling et al. 1984;
Ockene et al. 1985; US DHHS 1984). The generality of nicotine’s effects argues against
its compulsive use resting on individual psychopathology; the basis for nicotine addiction rests on the interaction of conditioning processes and nicotine action in the brain.
Mechanisms of Nicotine Action
Much research in the 1970s on the behavioral effects of nicotine has been guided by
the nicotine regulation (or titration) model put forth over the years by Jarvik (1977),
Jarvik, Click, and Nakamura (1970), Russell (1976), and Schachter, Silverstein and colleagues (1977). According to this model, smokers regulate their smoking to maintain
a certain level of blood nicotine within a range of upper and lower limits (Herman and
Kozlowski 1979; Kozlowski and Herman 1984). This includes the avoidance of
withdrawal symptoms or anticipated withdrawal by maintaining a nicotine level above
a lower limit and avoidance of toxicity by maintaining it below an upper limit.
This formulation has been criticized as failing to explain the self-perceived positive
effects or benefits of smoking that may promote use (Pomerleau and Pomerleau 19841
Leventhal and Cleary 1980). Interestingly, the 1964 Surgeon General’s Report devoted
only 1 l/2 pages to such effects. In the last few years, several investigators (e.g., Ockene et al. 1988; Pomerleau and Pomerleau 1984) have proposed that smoking, by virtue of the varied actions of nicotine, provides several positively perceived effects and
is employed by many smokers as a responsive and effective coping strategy. This implies that smokers can be reinforced for continued smoking without maintaining a minimum blood nicotine level. The 1988 Report devoted an entire chapter to this topic.
An influential and historically important model of perceived positive effects of smoking stressed the psychological effects of nicotine and other pharmacologic aspects of
smoking (Pomerleau and Pomerleau 1984). This model holds that nicotine increases
the release of a number of neuroregulatory hormones, conferring on smoking the ability
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to act as stimulant or sedative depending on level of ingestion, background hormone
levels, and the like. Nicotine thus can serve to reduce anxiety or produce euphoria (US
DHHS 1988) and enhance vigilance for certain cognitive tasks (e.g., Warburton et al.
1986). The work of Grunberg (1986; US DHHS 1988) also suggests that nicotine may
aid smokers in maintaining lower body weight. Although objective judgment indicates
that the health effects of smoking are more important than the weight maintenance effects (Abrams et al. 1987), the latter seem to be of particular importance to some women
(Klesges and Klesges, in press; US DHHS 1988). This growing recognition that
smokers may value several effects of cigarettes can be used not so much to justify the
behavior but rather to direct intervention strategies (e.g., physical activity) that might
help people meet needs previously served by cigarettes. Interventions also are likely
to be seen as more credible to smokers if the coping value of cigarettes is recognized
(Ockene et al. 1988).
Conditioning and Smoking
What most distinguishes recent analyses of the conditioning of smoking from earlier
views (e.g., Hunt 1970) is their emphasis on the conditioning of the biological effects
of nicotine. The occurrence of stimuli previously associated with the effects of nicotine
will tend to evoke responses related to those effects or cues for further consumption
(e.g., Abrams et al., in press; Herman 1974; Niaura et al. 1988; Rickard-Figueroa and
Zeichner 1985). Such conditioned effects may link smoking to aversive states alleviated by nicotine. For example, investigations described earlier (e.g., Schachter, Silverstein et al. 1977) suggested that smoking covaries with stress, which is hypothesized
to deplete nicotine. Leventhal and Cleary (1980) suggested that stress as well as other
emotions may be alleviated by nicotine and would then come to serve as cues for smoking. Pomerleau and Pomerleau (1984, 1987) identified neurohumoral effects of
nicotine as the paths of its impact and elaborated on the ways such effects might be conditioned to circumstances surrounding smoking so as to regulate it in the future.
Two influential theories of addiction emphasize the role of relief of withdrawal or
anticipated withdrawal in smoking. As suggested by Wikler’s classic work with opioids
(Wikler 1973; Wikler and Pescor 1967), withdrawal symptoms may be conditioned to
the circumstances in which they occur. This would set the stage for stimuli associated
with prior drug taking to elicit withdrawal symptoms and urges. With smoking, greater
withdrawal symptoms have been noted when cessation occurs in natural rather than artificial environments, presumably because those natural environments contain
numerous cues associated with prior smoking (Hatsukami, Hughes, Pickens 1985).
Within this model, return to smoking after brief or extended abstinence is reinforced
by the reduction in such conditioned withdrawal symptoms.
Opponent-process theory (Solomon and Corbit 1973) suggests that the reduction of
aversive withdrawal symptoms may be the result of the interaction of the immediate
response to a drug, called the “A” state, and the delayed response, the “B” state. The
B state is “opposed” to or opposite the A-hence “opponent process”; if the A is
pleasurable, the B will be aversive. Initially, the A state is stronger. While initial,
pleasurable responses to nicotine may encourage increased smoking, regular smoking
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leads the aversive B state to become stronger, which in turn may be reduced or avoided
by the A-state consequences of further smoking. After regular smoking has been established, the A state serves only to avoid or reduce the aversive B state. That is, regular
smoking is pursued to reduce displeasure rather than to bring about the pleasure that
may have been its initial appeal. It is important to note that there is little evidence on
the validity of the Wikler theory or opponent-process theory as applied to smoking.
In contrast to models emphasizing relief of withdrawal, a recent review (Niaura et al.
1988) proposes an “appetitive” model of responses to cues associated with smoking.
Evidence indicates that cues surrounding smoking are more strongly conditioned to its
positively perceivedeffects than to withdrawal symptoms. That is, cues associated with
intake of nicotine (e.g., holding a cigarette or inhaling) come to elicit conditioned
responses similar to the effects of nicotine (e.g., relaxation, heightened arousal). These
effects are strong reinforcers and encourage continued efforts to obtain or ingest the
drug. These reinforcing effects may be more critical than the reduction of withdrawal
symptoms after periods of abstinence.
Critical to understanding the appetitive model is the idea that negative emotions are
not necessarily withdrawal symptoms. However, negative emotions previously alleviated by nicotine may serve as cues for seeking repetition of smoking’s reinforcing
effects (Stewart, DeWit, Eikelboom 1984). For example, social anxiety may be the occasion for smoking, which is then reinforced by nicotine’s ability to reduce anxiety.
The anxiety, however, is a response to a stressful situation, not a symptom of withdrawal
from cigarettes. Smoking is reinforced by the anxiety reduction, not by reduction of
withdrawal symptoms.
The many ways smoking is conditioned to circumstances around it may explain “the
thorough interweaving of the smoking habit in the fabric of daily life” (Pomerleau and
Pomerleau 1987, p, 119). The sheer repetition of smoking also strengthens such interweaving. It is estimated that the average pack-a-day smoker of 20 years’ duration has
inhaled cigarette smoke over 1 million times (Fisher and Rost 1986; Pomerleau and
Pomerleau 1984), each inhalation providing an opportunity for conditioning smoking
to numerous circumstances of daily life. Moreover, with years of smoking, the emotional states and daily circumstances conditioned to it may continue to increase, resulting in urges to smoke being conditioned to almost every circumstance encountered and
complicating the task of maintaining abstinence.
Cognition and Decisionmaking
Cognitive and decisionmaking processes play a lesser role in the maintenance of
regular smoking relative to the other factors discussed here. Smokers have long
believed that they derive positive effects from smoking. The “pros” of smoking have
been embodied in the instruments used in decisionmaking studies (Mausner and Platt
197 1; Velicer et al. 1985) and in the Horn and Waingrow (1966) Reasons-for-Smoking Scale.
As documented in Chapter 4 of this Report, public knowledge of the health consequences of smoking has increased steadily over the past 25 years. Eighty-seven percent of current smokers now report that they understand that smoking is harmful to their
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health (ALA 1985) and two-thirds of high school seniors report “great risk” being associated with pack-a-day smoking (Johnston, O’Malley, Bachman 1987). Why, then,
do so many persist in regular smoking? One reason may be that they do not appreciate
just how dangerous smoking is. For example, 75 percent of current smokers agreed
that smoking is a cause of lung cancer (ALA 1985), while 94 percent of nonsmokers
and 90 percent of former smokers agreed to this. For emphysema, the parallel figures
were 75 percent of current smokers compared with 91 percent and 90 percent of former
smokers and nonsmokers, respectively (ALA 1985). Surveys indicate a general insensitivity to the relative level of risk associated with smoking. Health professionals rated
nonsmoking as the first priority among things Americans can do to protect their health.
The public rated nonsmoking as 10th. behind such worthy but, for most Americans,
less critical behaviors as consuming adequate vitamins and minerals and drinking water
of acceptable quality (Fisher and Rost 1986). As discussed below, the health belief
model (Rosenstock 1974) requires that smokers believe they are personally vulnerable
to a threat before they will be motivated to attempt change. It has been suggested that
personalized acceptance (“Cigarette smoking is dangerous to my health”) always lags
behind general acceptance (“Cigarette smoking is dangerous to health”) (Fishbein
1977; Lichtenstein and Bernstein 1980; Shiffman 1987) (See Chapter 4). These considerations suggest that many smokers still find it possible to discount the riskiness of
their behavior.
Another possible reason for some smokers’ insensitivity to smoking risks is that they
have not always been given the full message, or they have been given mixed messages,
including prosmoking messages (advertising) from the cigarette industry. Factors that
impede public awareness and acceptance of the health hazards of smoking include
cigarette advertising and promotion and cigarette companies’ public relations and lobbying activities, which are also reviewed in Chapters 6 and 7.
Other issues related to persistence of smoking will be covered in the Section on Quitting and Relapse.
Personal Characteristics and Social Context

PersonalCharacteristics
The 1964 Surgeon General’s Report linked smoking in adulthood and adolescence
to extraversion, or as it defined it, a tendency “to live faster and more intensely” (US
PHS 1964, p. 366), and this relationship has been confirmed in later studies (e.g., Ashton and Stepney 1982). However, reviews indicate that there is no consistent evidence
relating smoking to neuroticism or emotional instability (Smith 1970; US DHEW
1979a). More recent studies have continued to find relationships with smoking and behaviors linked to extraversion: coffee and alcohol consumption (Istvan and Matarazzo 1984); circadian phase differences, being an “evening type” as opposed to a “moming type” (Ishihara et al. 1985); alcohol consumption, driving accidents, divorce,
frequent job changes, low levels of vocational success, and impulsivity (Eysenck 1980).

345

Another personality construct that received a great deal of attention earlier in the
smoking literature was Rotter’s (1966) internal versus external locus-of-control dimension (e.g., Foss 1973; Best and Steffy 1975; Best 1975; Straits and Sechrest 1963). Two
general hypotheses characterized work in this area. The first noted that smokers tended
to have a more external locus of control, that is, perceive that things occur because of
fate, not because of one’s own actions, compared with nonsmokers. The second held
that smokers with a greater internal locus of control, that is, a perception that things
happen because of one’s own actions, would be more successful in quitting. A review
of this literature revealed inconsistent support for both hypotheses (Baer and Lichtenstein 1988b).
The multidimensional health locus of control scale (Wallston, Wallston, DeVellis
1978) was an attempt to anchor the locus of control construct specifically to health behavior consistent with the trend away from broad, dispositional traits (Mischel 1973).
Most studies using this scale examined the effect of health locus of control on cessation attempts. Three investigations reported small but significant prospective relationships between subscales of the Health Locus of Control Scale and maintenance of
abstinence (Kaplan and Cowles 1978; Rosen and Shipley 1983; Shipley 1981).
A popular approach to understanding social or psychological problems has been
through typologies. Tomkin’s typology of smoking and affect regulation was very influential in the 1960s and early 1970s (Ikard and Tomkins 1973; Tomkins 1966.1968).
Tomkins originally proposed a fourfold typology including positive affect, negative affect, habitual, and addictive smoking. This model gave rise to the Reasons-for-Smoking Scale (Horn and Waingrow 1966), which continues to be used widely in public
education and cessation programs despite receiving little empirical support (Shiffman
1988). Validity studies have yielded the most consistent support for the negative affect smoking construct (Ikard and Tomkins 1973; Pomerleau, Adkins, Pertschuk 1978;
Joffe, Lowe, Fisher 1981).
The support demonstrated for negative affect smoking is also consistent with recent
reviews’ emphasis on stress reduction as being among those biological effects of
nicotine that maintain regular smoking (e.g., Leventhal and Cleary 1980, Pomerleau
and Pomerleau 1987). Much evidence for such effects comes from the retrospective
reports of relapsers and smokers attempting to stop, which are reviewed later in this
Chapter. However, relatively few data demonstrate that heightened stress leads to
greater smoking. Among them are Ikard and Tomkin’s observations (1973) of greater
incidence among race track spectators during horse races-presumed to be times of
stress-than in the periods before and after races, and Silverman’s observations of
nicotine-induced reductions in aggression among rats (197 1). A number of other
studies reviewed in the 1988 Surgeon General’s Report link smoking and negative affect but. as noted in that review, are not conclusive as to whether reduction of negative
affect makes a substantial contribution to regular smoking. Design problems include
comparisons of smokers smoking with smokers who are deprived, leaving unclear, for
instance, whether smoking reduces negative affect or whether, for regular smokers, not
smoking merely causes an aversive, deprivation state. As concluded in the 1988 Report,
“ . . . caution must be exercised in generalizing about smoking and nicotine’s effects on
stress and mood . . .” (US DHHS 1988, p. 405).
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Less direct support for effects of stress on smoking lies in studies of smoking
prevalence among groups who are disadvantaged in our society, including psychiatric
outpatients (Hughes et al. 1986) and male users of soup kitchens (McDade and Keil
1988). Of the 38 subgroups defined by gender and economic, educational, vocational,
or marital status listed in the 1988 Report, divorced or separated men had the highest
prevalence of smoking, 48.2 percent (US DHHS 1988). Other social problems such as
alcoholism and suicide are also more prevalent in this group (Kaplan and Sadock 1985).
Beyond those groups with significant disadvantages such as psychopathology and
very low income, the more general effects of income and education are quite substantial. For instance, preliminary data from the 1987 NHIS indicate a 35percent smoking prevalence among adults with less than a high school education, more than twice
the 16.3 percent prevalence among those with postgraduate college training (see Part
I). Prevalence among both women and men declines with increases in income range.
Among unemployed men, the prevalence is 44.3 percent (US DHHS 1988). Such trends
indicate that the social and economic context affects the relationship of personal characteristics with smoking. Consistent with this, trends presented in Part I of this Chapter
indicate that observed differences of race and sex are attributable to effects of income
and education (see also Novotny, Warner et al. 1988).
Social Context Influences
The arrival at regular use roughly corresponds to the period of transition from adolescence to adulthood. At least until very recently, the social changes that accompany this
passage-entering a university, the military, or the workforce-have been associated
with a marked change in the acceptability of smoking. For high school students, smoking is often prohibited on school property, even if the prohibition is poorly enforced.
In the workforce, community college, and university setting, smoking has been widely accepted. The military until recently had supported smoking among its men and
women, as reflected in low prices for cigarettes at military exchanges and commissaries
and by the announcement of breaks with “The smoking lamp is lit.” The extent to which
smoking is a part of the role of the serviceman was shown in a survey of Navy enlisted
men with a mean age of 22.6 years and a mean of 3.9 years’ service. Seventy-two percent were self-reported smokers (Burr 1984). That the military has an effect on creating rather than attracting smokers is suggested by a comparison of prevalence among
naval recruits, 27.6 percent, and shipboardmen, 49.8 percent(Cronanand Conway
1988). The military has recently recognized the enormous costs attendant to the high
prevalence of smokers within its ranks and has begun efforts directed at reducing the
percentage of smokers among its personnel (See Chapters 6 and 7).
Cigarette marketing, discussed above and in Chapter 7, continues to be an important
influence encouraging adult smoking, with several possible direct and indirect influences on smoking patterns (Warner 1985).
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Summary
The past 25 years have seen a deepening appreciation of the importance of nicotine
in maintaining regular smoking. In contrast to the 1964 Surgeon General’s Report,
cigarette smoking is now defined as an addiction (US DHHS 1988). Earlier emphasis
on the maintenance of blood nicotine levels as a means to avoid withdrawal has been
balanced by the awareness that nicotine’s varied effects make smoking an efficient
coping strategy for affect regulation and perhaps weight regulation. Conditioning
models of smoking have become more sophisticated and firmly integrated with the
pharmacologic actions of nicotine to explain addiction. While the public is now better
informed aboutthehealthconsequences
of smoking,manysmokersstill minimizetheir
perception of their vulnerability amid extensive marketing of tobacco products. Broad,
dispositional traits or motives are now seen to be of limited value in understanding
smoking. The role of social settings and social influence in encouraging regular smoking is also better understood.
Cessation and Relapse
A large body of literature on determinants of cessation has evolved, driven by the
need to provide empirical and theoretical guidelines for intervention programs. All
three sets of determinants-pharmacologic processes and conditioning, cognition and
decisionmaking, and personality and social context-play an important role in the cessation stage (Table 39). It is with respect to cessation, especially, that the concept of
stages-treating stopping as a process over time-has evolved (Figure 8) and now
guides research and interventions (e.g., Marlatt 1985). The influential and well-articulated cessation stage model of Prochaska and DiClemente (1983) defines four stages
of cessation. Precontemplation is the stage in which the smoker is neither considering
stopping nor actively processing smoking-and-health information. During the contemplation stage, smokers are thinking about stopping and are processing information
about the effects of smoking and ways to stop. in the action or cessation stage, the
smoker is no longer smoking and has been without cigarettes for less than 6 months.
The maintenance phase involves establishment of long-term abstinence, while relapse
is the resumption of smoking. When relapse occurs, the smoker recycles to any one of
the three previous stages.
Specific cognitive and behavioral processes are employed during the different stages
of cessation (Prochaska and DiClemente 1983). Determinants of each stage are also
different. Thus, factors that affect an initial decision to stop smoking may not predict
success in stopping or sustained maintenance after stopping. Working from a related
but different stage model-initial
decision, initial control, maintenance-Rosen and
Shipley (1983) used health locus of control, desire to stop, and self-esteem to predict
self-initiated smoking reduction. Using regression analysis, a different set of predictors was demonstrated at each stage, suggesting the possible need for different intervention techniques at each stage of the smoking reduction process.
An important implication of a stage model is that interventions may need to address
cessation’s several stages. The precontemplator’s tendency to ignore quitting strategies
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may need to be met with continued personalized information on smoking and health;
the contemplator may need social support to attempt cessation; and the abstainer may
need help that emphasizes the development of relapse prevention skills. There are as
yet no data available to demonstrate the effect of interventions tailored to specific stages
of cessation. Thus, a model like the Prochaska and DiClemente stage model is best
viewed as a tentative conceptualization, useful for guiding research and interventions.
The next section considers changes in our understanding of the determinants of cessation in relation to the stages in the cessation process.
Pharmacologic Processes and Conditioning
Pharmacologic processes and conditioning exert a strong influence on the process of
quitting. One indicator of the role of addiction is that heavier, more dependent smokers
in intervention programs are less likely to quit than are lighter, less dependent smokers
(e.g., Hall et al. 1984;Ockene et al, 1982b), especially when smokers with much
variability in baseline smoking are studied, as in the Multiple Risk Factor Intervention
Trial (MRFIT) (Hughes et al. 1981). As is noted in the 1988 Surgeon General’s Report,
“Withdrawal symptoms, whether elicited by acute deprivation or by conditioned
stimuli, are hypothesized to be the link between dependence and relapse” (p. 523), although some analyses (e.g., Niaura et al. 1988) place greater emphasis on positive effects of smoking in motivating relapse. Further evidence of the influence of addiction
comes from intervention studies evaluating nicotine-containing gum. Several studies
have found that nicotine polacrilex gum is more effective when used with nicotine-dependent smokers (as measured by the Fagerstrom (1978) addiction questionnaire) than
with less dependent smokers (Hall et al. 1985; Killen et al. 1984; Schneider et al. 1983).
Nicotine polacrilex gum most likely is effective because it reduces withdrawal
symptoms frequently noticed in the first days and weeks of abstinence (Hughes et al.
1984; West et al. 1984). Recently, more work has focused on nicotine replacement
strategies or other pharmacologic treatment adjuncts reflecting the importance of
biological factors in smoking and cessation (Grabowski and Hall 1985; US DHHS
1986b; US DHHS 1988).
Conditioning mediates the role of the pharmacologic effects of nicotine in cessation.
As noted in the discussion of regular smoking, numerous conditioned environmental
stimuli are likely to evoke urges or cues to smoke. Recent work by Abrams and colleagues demonstrates that former smokers manifest psychophysiological reactivity to
smoking cues long after they have quit (Abrams et al., in press; Abrams 1986). Conditioned reactivity to environmental cues, then, may be more decisive in the later stage
of maintenance after withdrawal symptoms have subsided.
Research on relapse triggers reflects current interest in specific, situational variables. Primary triggers include stress, interpersonal conflict, dysphoria, presence of
othersmokers, and alcohol consumption (Marlatt and Gordon 1980; Shiffman 1982).
Although the data are primarily retrospective reports from relapsed or tempted subjects,
there is convincing consistency on the importance of stress and negative affect in determining maintenance or relapse (Baer and Lichtenstein 1988a; Marlatt and Gordon
1980; Ockene et al. 1982a; Shiffman 1982; US DHHS 1988). The mechanism whereby
349

a lapse becomes a full return to smoking has also recently been analyzed as a series of
stages (Marlatt 1985). These include a high-risk occasion that triggers a smoking lapse
(that is, a brief return to smoking) and a subsequent interpretation of the lapse that may
lead to abandoning the cessation effort and a return to regular smoking. Much recent
attention has been paid to the importance of coping responses in dealing with both
high-risk situations and lapses (e.g., Shiffman 1984; Shiffman and Wills 1985). The
available data suggest that the absence of any coping response is predictive of relapse
but there are few differences that relate to the use of specific coping strategies used
(Shiffman 1984).
Cognition and Decisionmaking
The role of cognitions in smoking cessation is evident in the relapse model noted
above (Marlatt 1985). In this model, a lapse diminishes self-efficacy or self-confidence
and expectations for long-term success. These diminished efficacy expectations then
become the basis for an.individual to abandon the effort and return to regular smoking
(Marlatt 1985). In fact, lapses are highly predictive of subsequent relapse (Brandon,
Tiffany, Baker 1986; Baer et al. 1988).
Researchers have long noted the relationship of knowledge about the health consequences of smoking, beliefs about personal susceptibility, attitudes toward smoking,
and expectations about the benefits of quitting to cessation efforts and their long-term
success or failure. Cognitive-behavioral models of smoking cessation emphasize the
importance of an individual’s interpretation of health risks and perceived self-efficacy
for refraining from smoking (Pechacek and Danaher 1979) as well as attributions about
addiction and lapses during the maintenance stage (Marlatt 1985).
Expectancy-Value Models
Expectancy-value models have guided approaches to smoking cessation for many
years (e.g., Kirscht 1983; Mausner and Platt 1971; Sutton 1987). Outcome expectations refer to expected consequences that would occur if one continued smoking or quit
smoking (Bandura 1977). Their value refers to the personal importance or weight given
to the various possible outcomes and can be extended to perceptions about what significant others wish one to do (Fishbein 1982). Expectations include the positive (e.g.,
enjoyment) and negative (e.g., disease) consequences of smoking and the positive (e.g.,
enhanced lung capacity) and negative consequences (e.g., loss of enjoyment,
withdrawal symptoms) of quitting. Expectancy-value models tend to assume that
human behavior is rationally guided by logical or at least internally consistent thought
processes (Henderson, Hall, Linton 1979).
Decisionmaking models represent one variant of the expectancy-value approach and
have been (e.g., Mausner and Platt 197 1) and continue to be (Velicer et al. 1985) applied to smoking cessation. The more recent applications (Velicer et al. 1985) may
prove more useful because they take into account stage of change (Prochaska and DiClemente 1983). Changes in the relative level of pro and con views of smoking, for
example, appear related to stages of quitting. Smokers not contemplating quitting
report substantially higher levels of pro than con views, while those contemplating quit350

ting report equal pro and con views. For quitters, con views were higher than pro views.
These relative pro and con views also predicted subsequent change in smoking (Velicer
et al. 1985).
Since the 196Os,the health-belief model (Kirscht 1983; Rosenstock 1974; Swinehart
and Kirscht 1966) has been a popular approach to understanding expectancy-value concepts applied to smoking cessation. According to this model, attempting to stop smoking is a function of three factors: beliefs about the health consequences of smoking and
perceived susceptibility to the disease consequences, perceptions of available actions
that can reduce one’s risk, and perceptions of the costs and benefits of accomplishing
these actions (Kirscht and Rosenstock 1979). Johnston (1985) and his colleagues
(Bachman, Johnston, O’Malley, and Humphrey 1988), for example, have shown that
changes in perceived risk have accounted for a considerable reduction in adolescent
marijuana use-particularly regular use. They suggest that effects of such beliefs may
be more limited in the case of cigarettes because of the addictive properties of nicotine.
As described in the next section, some recent models have addressed individuals’ belief
in their ability to change behaviors, or self-efficacy (Bandura 1977; Eiser 1983; Eiser
and Sutton 1977; Sutton and Eiser 1984).
Self-Efficacy and Smoking
Bandura (1977, 1982) defines self-efficacy as an individual’s belief in his or her
ability to perform a specific behavior and proposes that efficacy beliefs represent a final
common pathway mediating behavior change. Information from past behavior, modeling, affective states, and instruction combine to produce a performance expectation,
which then predicts future behavior. This behavior would, in turn, influence subsequent
efficacy; behavior and efficacy are reciprocally related (Bandura 1982).
The belief in one’s ability to stop smoking has been implicated in the health-belief
model and in Eiser’s (1983) analysis of decisionmaking about stopping smoking. Selfefficacy theory, then, can be viewed as a historical descendant of the health-belief model
and recently has had a major impact on models of smoking cessation. It is a major conStNct
in Marlatt’s (1985) influential relapse prevention model, which has spawned
several intervention studies (e.g., Brown et al. 1984; Curry et al., in press). In Marlatt’s
model, self-efficacy is the key variable in the stage of maintenance (or relapse). It helps
determine how well the individual will deal with high-risk situations or urges and is, in
turn, influenced by successful or unsuccessful coping (Marlatt 1985).
Consistent with Marlatt’s (1985) model, significant results with self-efficacy primarily pertain to client ratings after intervention, and thus predict smoking during followup
periods. When all clients in treatment are considered, posttreatment self-efficacy
ratings correlate strongly with short-term maintenance (Condiotte and Lichtenstein
1981; Coelho 1984; McIntyre-Kingsolver, Lichtenstein, Mermelstein 1983). For the
most part, efficacy scores seem to correlate with outcome most highly when the followup
interval is shorter (e.g., 3 months) and diminish over time (Coelho 1984; McIntyre-Kingsolver, Lichtenstein, Mermelstein 1983).
In order to view efficacy as a determinant of maintenance of cessation, it is necessary to demonstrate that it influences the latter independent of performance (level of
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smoking) at the time efficacy is assessed. Results using partial correlations suggest that
efficacy scores do provide limited information above and beyond that of current smok.
ing behavior (Baer, Holt, Lichtenstein 1986). A second approach is to correlate selfefficacy measured postintervention with subsequent followup status only for those
clients who initially quit. Studies using this paradigm have found significant but modest
correlation with 3-month foilowup (McIntyre-Kingsolver, Lichtenstein, Mermelstein
1983; Coelho 1984). Self-efficacy also can be assessedduring the maintenance phase,
in order to predict longer term followup. Two studies have examined these relation.
ships and both found significant prospective relationships (DiClemente 1981; Baer,
Holt, Lichtenstein 1986). While intervention studies have usually found pretreatment
efficacy unrelated to outcome, one study of unaided quitters found that baseline efficacy
correlated with continuous abstinence at 1 year (Gritz, Carr, Marcus, in press). Another
intervention study found that participants’ attribution of stopping to their own skill and
effort, gathered 3 months after stopping, was correlated with abstinence at 6-month
followup (Fisher, Levenkron et al. 1982). National survey data reviewed by Shiffman
(1986) suggest that lack of confidence in the ability to stop deters many smokers from
attempting cessation.
Outcome Expectations
From a stage perspective, outcome expectations (perceived consequences of smoking or stopping) are more likely to be related to the decision to stop smoking or the initiation of quit attempts than to success in the stopping process. The effects of brief advice from a physician offer indirect support for the role of outcome expectations
(Russell et al. 1979). Patients receiving brief advice to stop smoking were more likely to stop relative to control subjects. The physicians’advice probably enhanced the
salience of the perceived positive consequences of stopping or the negative consequences of continuing to smoke and thus prompted the decision to attempt to stop. Negative consequences of smoking are potentiated by dramatic illness such as myocardial
infarction, which is often the occasion for cessation efforts; however, relapse is often
considerable (e.g., Baile et al. 1982), although less than with nondiseased smokers
(Ockene et al. 1987). Cognitions concerning the health risks of smoking and the psitive benefits of stopping remain very important from a public health perspective (see
Chapter 4) and the health-belief model may be useful for guiding interventions aimed
at smokers in the precontemplation or contemplation stages of change.
The role of disease in smoking cessation is substantial but not well understood. Certain environmental changes following a serious illness may aid cessation and/or the information and fear arousal provided by serious illness may motivate serious quit attempts, but continued maintenance is problematic (Ockene et al. 1985; Perkins 1988).
Approximately one-quarter to one-half of survivors of myocardial infarctions are
abstinent from smoking at-extended followups (Ockene et al. 1985; Perkins 1988;
Rigotti and Tesar 1985). While rates of cessation are impressive in some studies of cardiac and other patients, results of smoking cessation interventions produce inconsistent
intervention effects (Perkins 1988; US DHHS 1986b). Research needs to evaluate the
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impact of diseases and of dimensions of diseases including chronic and acute events,
severity, and symptom mitigation following cessation, all of which vary across different
diseases.
Information about negative effects on the fetus may trigger cessation among pregnant women, perhaps by potentiating a more general awareness of smoking’s dangers.
Pregnancy does prompt some cessation or reduction relative to the “natural” population; however, relapse after delivery is high (US DHHS 1980b). Prevalence of smoking among pregnant women and historical shifts are documented in the first part of this
Chapter.
Personal Characteristics and Social Context
Personal Characteristics
Less educated smokers who do stop tend to have higher rates of relapse and shorter
periods of abstinence than do more educated persons. Stopping smoking is more common among those smokers with greater personal skills or socioeconomic resources (US
DHHS 1982). Prospective studies indicate that education level, income, and skills in
self-management or personal coping are significantly related to success in self-initiated
efforts to stop (Blair et al. 1980; Gritz, Carr, Marcus, in press; Petri, Richards, Schultheis 1977). In a multivariate logistic regression analysis of 1985 NHIS data, blacks
were significantly less likely than whites to quit smoking, regardless of SES or
demographic factors (Novotny et al. 1988). Currently there are several research
projects funded by NC1 aimed at better understanding SES and ethnic differences in
smoking that may eventually provide information to explain these differences.
The sections on the initiation of smoking and regular smoking discussed the roles of
several personality variables such as extraversion and neuroticism. While associations
between extraversion and smoking have been replicated over the years (Eysenck 1980).
it and other broad personality variables have not shown strong effects in smoking cessation (Lichtenstein 1982). Some evidence indicates that persons high in extraversion
and low in neuroticism are more able to stop smoking (US DHEW 1979a). lntemalexternal locus of control has been hypothesized to be related to cessation (internals more
successful) but the evidence is inconclusive (US DHEW 1979a). Research on personal
characteristics is now focusing on more situation-specific or interactional variables such
as self-efficacy, stress, and social support (Cohen et al. 1988; Condiotte and
Lichtenstein 1981; Shiffman 1982).
Stress has been shown to affect initiation of smoking and smoking rate, as well as
relapse following smoking cessation (US DHHS 1988). It appears to be a factor especially influencing women’s cessation (Abrams et al. 1987; Sorensen and Pechacek
1987), as well as their initiation of smoking (Mitic, McGuire, Neumann 1985). High
levels of anxiety (Schwartz and Dubitzky 1968) and self-reported tendencies to smoke
to relieve negative affect (Pomerleau, Adkins, and Pertschuk 1978) have been associated with reduced success in stopping. The link of smoking to stress and research
demonstrating the role of social support in buffering stress (Cohen and Syme 1985)

353

suggest that women’s cessation efforts may benefit from interpersonal support more
than those of men (Fisher, Bishop 1986; Gritz 1982).
Gender differences in cessation have been a major focus in recent years (US DHHS
1980b). Sex differences in onset and prevalence and historical shifts in these differences are well documented in the first section of this Chapter. These differences and shifts
have prompted a search for physiological (e.g., Silverstein, Feld, Kozlowski 1980) and
especially psychosocial variables (US DHHS 198Ob) that might account for them. No
compelling factors have yet emerged to account for the historical shifts although changes in social acceptability and the women’s rights movement seem likely candidates
(US DHHS 1980b). It has also been suggested, on the basis of survey data, that women
have lower rates of quitting smoking than do men (Remington et al. 1985). This interpretation has been criticized for failing to adjust male quit rates to reflect the proportion of men who switch to other tobacco products (Jarvis 1984).
Women’s concern about weight gain associated with smoking cessation has received
much recent attention (US DHEW 1980b; US DHHS 1988). The likelihood of women
gaining weight following smoking cessation and the role of weight gain in precipitating relapse deserve further investigation (US DHHS 1988) as does the hypothesis that
women prefer and are more successful in cessation programs that provide social support (e.g., from a group or counselor) (Fisher and Bishop 1986; Gritz 1982). Studies
of sex differences in cigarette cessation programs yield equivocal results, and the issue
of gender differences in cessation remains unresolved (US DHHS 1988).
Social Context Influences
Although findings published as early as 1971 indicated the importance of peer smoking in adult smoking and cessation (Eisinger 1971; Graham and Gibson 1971), these
factors did not receive the attention they were given in discussions of smoking among
adolescents. This difference reflected, perhaps, popular notions that adolescents are
especially influenced by social forces such as peer pressure but that adults are more tied
to psychological and physiological needs (US DHHS 1988). The popularity of selfmanagement procedures (Fisher 1986) was manifest in smoking cessation programs of
the 1970s that stressed the individual’s control over smoking by manipulating its triggers or antecedents. Unfortunately, research directed at such procedures failed to yield
appreciable improvements in program impacts (Lichtenstein 1982). This led to a search
for important variables that had not been well researched. The 1980 and 1982 Surgeon
General’s Reports (US DHHS 1980b, 1982) identified social support as possibly important in mediating cessation among adults. A number of recent papers have sought
to explore empirically the effects of social support on smoking cessation (e.g., Coppotelli and Orleans 1985; Fisher, Lowe et al. 1982; Mermelstein, Lichtenstein, McIntyre
1983; Morgan, Ashenberg, Fisher 1988).
As recently reviewed by Lichtenstein, Glasgow, and Abrams (1986), social support
measures have been repeatedly correlated with abstinence, but the addition of social
support components to standard behavioral cessation programs has not yielded incremental gains on outcome. For instance, an emphasis on group cohesion to enhance
social support led to initial but not long-term advantages over a control group receiv354

ing standard intervention (Etringer, Gregory, Lando 1984). Similarly, efforts to mobilize spouse support have been disappointing (McIntyre-Kingsolver, Lichtenstein, Mermelstein 1986).
An understanding of the lack of a relationship between intervention strategies that
promote interpersonal support and long-term smoking cessation may be advanced by
considering the nature of support and its functions in different stages of smoking cessation (Cohen et al. 1988). Interpersonal emotional support seems especially related to
maintained abstinence in the first several months after cessation (Coppotelli and Orleans 1985; Mermelstein, Lichtenstein, McIntyre 1983; Morgan, Ashenberg, Fisher
1988; Ockene et al. 1982a). On the other hand, long-term abstinence of a year or more
may be more closely tied to the number of smoking friends and relatives in the social
network (Eisinger 1971; Graham and Gibson 1971; Mermelstein et al. 1986; Cohen et
al. 1988; Smith 1988).
The parallel between the importance of social network smoking status for long-term
abstinence and for development of smoking in adolescence is noteworthy. Just as the
adolescent progressing toward regular use will tend to have friends who also are
smokers, so the long-term abstainer may benefit from friends who also are nonusers.
At the stages of the transition to regular smoking and of long-term maintenance of
cessation, the importance of peers’ behavior, either smoking or nonsmoking, seems
greatest. It may be more effective to intervene to change norms and smoking behavior
of networks than to teach supportive strategies to a few significant others.
One way to have an effect on smoking by changing norms and the smoking of social
networks is through the workplace, and worksite programs are attracting considerable
attention (See Chapters 6 and 7). Worksites differ in smoking prevalence and cessation rates as well as in norms for supporting cessation attempts (Sorensen and Pechacek
1986; Sorensen, Pechacek, Pallonen 1986). Programs aimed at worksite norms and
general support for nonsmoking have reported substantial quit rates, even among
smokers who did not join cessation clinics. Employees’ ratings of management support for such programs were associated with cessation attempts and with ratings of social support for nonsmoking (Fisher, Bishop et al. 1988b; Fisher, Bishop et al. 1988~).

Summary
Cross-sectional data reviewed earlier in this Chapter demonstrate that smokers with
lower levels of education are less likely to stop. Stopping smoking seems more common among smokers who have greater personal and socioeconomic resources. Educational level, income, and skills in self-management or persona1 coping are related to
success in self-initiated efforts to quit. Less educated smokers who stop tend to have

higher ratesof relapseand shorterperiodsof abstinencethan more educatedpersons.
Conditioned responses to smoking cues and alternative coping skills are important in
maintenance and avoidance of relapse.
The relationship of cognitive and decisionmaking determinants to smoking cessation
has received increasing attention over the past 25 years. Cognitions about outcome expectations-the pros and cons of smoking and quitting-relate primarily to decisions
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to attempt cessation; efficacy cognitions about perceived ability to manage temptations
or urges are related primarily to maintenance or relapse. Prospective studies indicate
that the presence of acute disease, which is likely to affect cognitions about the pros
and cons of smoking, is related to cessation. Consistent with an overall increasing appreciation of the importance of nicotine in all stages of smoking, more dependent
smokers are less likely to succeed in quitting. Interpersonal support helps smokers in
the early stages of quitting, but current evidence indicates that a low density of smokers
in the social network is decisive for long-term abstinence.
Summary of Changes in Knowledge About Determinants of Smoking Behavior
There has been a dramatic increase in research on the determinants of smoking over
the past 25 years. In 1964, there were few studies; by 1979 the number had expanded
to a few hundred studies; now there are probably thousands. This increase in research
reflects both specific Federal initiatives to support smoking research and larger trends
toward recognizing the important relationship of behavioral factors to disease and the
effect of preventive strategies in reducing morbidity and mortality.
Several historical trends are predominant in considering all three major stages
togetherdevelopment,
regular smoking, and cessation. A strong consensus has
evolved on the critical role of nicotine in smoking. The pharmacologic effects of
nicotine and the role of conditioning are now understood as integrated processes that
combine to produce the addictive nature of cigarette smoking. Cigarette smoking is
now recognized to develop over a series of stages with multiple and different determinants at each stage (Figure 8; Table 35). The interaction of determinants (e.g., conditioning and the pharmacologic effects of nicotine with social influences) has become
more clearly articulated. Recognition of these stages and their multiple interacting
causes currently guides the development of intervention and educational programs.
Smoking onset is associated with social influences, educational and economic disadvantage, alcohol and other drug use, and antisocial behavior.
Our increased knowledge of pharmacologic and psychosocial determinants has
facilitated the development of interventions-behavioral or combined behavioral and
pharmacologic-to aid cessation of regular smoking. Continued increases in our understanding of the stages of cessation combined with better validated interventions of
various levels of intensity or cost will help to offer smokers more choices to meet their
needs. There continues to be a gap in our knowledge of how to target intervention
programs for the educationally and economically disadvantaged.
As described in the next two chapters, the knowledge gained about the determinants
of smoking has guided interventions and campaigns to reduce the prevalence of smoking in adults from 40 percent in 1965 to 29 percent in 1987. It has led to promising
prevention and cessation programs, which use existing community channels-media,
worksites, schools, physicians’ offices, and hospitals-to deliver low-cost but effective
interventions (Chapter 6).
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CONCLUSIONS
Part I. Changes in Smoking Behavior
1. Prevalence of cigarette smoking has declined substantially among men, slightly
among women, and hardly at all among those without a high school diploma.
From 1965-87, the prevalence of smoking among men 20 years of age and older
decreased from 50.2 to 3 1.7 percent. Among women, the prevalence of smoking
decreased from 3 1.9 to 26.8 percent. Smoking prevalence among whites fell
steadily. Among blacks, the prevalence of smoking changed very little between
1965 and 1974; subsequently, prevalence declined at a rate similar to that of
whites during the same period. Smoking prevalence has consistently been
higher among blue-collar workers than among white-collar workers.
2. Annual per capita( 18 years of age and older) sales of manufactured cigarettes
decreased from 4,345 cigarettes in 1963 to 3,196 in 1987. a 26-percent reduction.
Total cigarette sales increased gradually to 640 billion cigarettes in 198 1 and then
fell to 574 billion in 1987.
3. In 1965, 29.6 percent of adults who had ever smoked cigarettes had quit. This
proportion (quit ratio) increased to 44.8 percent in 1987. The rate of increase in
the quit ratio from 1965-85 was similar for men and women. The rate of change
in quitting activity in recent years is similar for whites and blacks. From 196585, the quit ratio increased more rapidly among college graduates than among
adults without a high school diploma.
4. Of all adults who smoked at any time during the year 1985-86, 70 percent had
made at least one serious attempt to quit during their lifetime and one-third stopped
smoking for at least 1 day during that year.
5. The age of initiation of smoking has declined over time, particularly among
females. Among smokers born since 1935, more than four-fifths started smoking
before the age of 2 1.
6. Trends in prevalence of cigarette smoking among those aged 20 to 24 years are
an indicator of trends in initiation. By this measure, initiation has declined between 1965 and 1987 from 47.8 to 29.5 percent. Initiation has fallen four times
more rapidly among males than among females. The rate of decline has been
similar among whites and blacks. Initiation has decreased three times more rapidly among those with 13 or more years of education than among those with less
education.
7. The prevalence of daily cigarette smoking among high school seniors decreased
from 29 percent in 1976 to 2 1 percent in 1980, after which prevalence leveled off
at 18 to 21 percent. Prevalence among females has consistently exceeded that
among males since 1977. Prevalence was lower for students with plans to pursue
higher education than for those without such plans. The difference in prevalence
by educational plans widened throughout this period; in 1987. smoking rates were
14 percent and 30 percent in these two groups, respectively.
8. The best sociodemographic predictor of smoking patterns appears to be level of
educational attainment. Marked differences in smoking prevalence, quitting, and
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9.

10.

11.

12.

initiation have occurred and have increased over time between more and less educated people.
The domestic market share of filtered cigarettes increased from 1 percent in 1952
to 94 percent in 1986. The market share of low-tar cigarettes (15 mg or less) increased from 2 percent in 1967 to 56 percent in 198 1, after which this proportion
fell slightly and then stabilized at 51 to 53 percent. The market share of longer
cigarettes (94 to 12 1 mm) increased from 9 percent in 1967 to 40 percent in 1986.
Between 1964 and 1986, use of smokeless tobacco (snuff and chewing tobacco)
declined among men and women 21 years of age and older. However, among
males aged 17 to 19, snuff use increased fifteenfold and use of chewing tobacco
increased more than fourfold from 1970-86.
Differences in prevalence of cigarette smoking and smokeless tobacco use between young males and young females suggest that the prevalence of any tobacco use is similar in these two groups.
From 1964-86, the prevalence of pipe and cigar smoking declined by 80 percent
among men.

Part II. Changes in Knowledge About Determinants of Smoking Behavior
1. Smoking was viewed as a habit in 1964 and is now understood to be an addiction
influenced by a wide range of interacting factors, including pharmacologic effects
of nicotine; conditioning of those effects to numerous activities, emotions, and
settings; socioeconomic factors; personal factors such as coping resources; and
social influence factors.
2. Since 1964, there has been a gradual evolution of understanding of the progression of smoking behavior through the broad stages of development, regular use,
and cessation. Each of these stages is differentially affected by multiple and interacting determinants.
3. Views of determinants of smoking are affected by the predominating theoretical
and methodological perspectives. In smoking, the earlier focus on broad, dispositional variables (e.g., extraversion) has given way to an emphasis on situationspecific and interactional variables; a focus on a search for a single cause has given
way to a focus on multiple and interacting causes.

358

Appendix
Questions Regarding Smoking Status and Quitting from the 1986 AUTS
Smoking status (current, former, never) is decided from responses to the following
two questions:
“Have you ever smoked at least 100 cigarettes in your life?”
“Do you smoke cigarettes now?”
Current smokers were then asked:
“Have you ever made a serious attempt to stop smoking cigarettes entirely?”
“Thinking of your last serious attempt to quit, how long did you stay off cigarettes?”
“How long ago did that attempt to quit begin?”
Current smokers who reported that they had never made a serious attempt were asked:
“Have you ever thought about quitting?”
“Would you try to quit if there was an easy way to do so?”
Questions Regarding Smokeless Tobacco Use
1986 AUTS
Ever use:
“Have you ever used (snuff and chewing tobacco asked separately) on a fairly regular basis?”
Current use:
“Do you use (snuff, chewing tobacco) now?”
1964,1966,1970, and 1975 AUTS
Ever use:
“Have you ever used snuff at all regularly?”
“Have you ever chewed tobacco regularly?”
Current use:
“Do you now use (snuff, chewing tobacco)?”
1985 NIDA National Household Survey on Drug Abuse
Ever and current use:
“On the average, in the past 12 months, how often, if ever, have you used
chewing tobacco or snuff or other smokeless tobacco?” Responses included
“never,” “almost daily,” “less than daily,” and “not in past year.”
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1985 CPS
Current other tobacco use:
“Does (name) presently use any other form of tobacco, such as snuff or chewing tobacco?”
Current smokeless tobacco use:
“What other form(s) of tobacco does (name) presently use?” The categories
“snuff,” “chewing tobacco,” “cigars, ” “pipe tobacco,” or “other” were coded
in response to this followup question.
1986,1987, and 1988 BRFS
Ever use:
“Have you ever used or tried any smokeless tobacco products such as chewing tobacco or snuff?”
Current use:
“Do you currently use any smokeless tobacco products such as chewing
tobacco or snuff?”
1987 NHIS
Ever Use:
“Have you ever used chewing tobacco, such as Redman, Levi Garrett, or
Beechnut?” “Have you ever used snuff, such as Skoal, Skoal Bandits, or
Copenhagen?” In addition, those who answered “yes” to the above questions
were asked, “Have you used chewing tobacco at least 20 times?”
Current use:
“Do you use (chewing tobacco, snuff) now?”
1970 NHIS
Current use:
“Do you use any other form of tobacco ?” Respondents could answer yes or
no to “snuff,” “chewing tobacco,” or “other.”
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INTRODUCTION
The tobacco control movement in the United States has involved the efforts of many
diverse groups. Voluntary health agencies, State and local health departments. the
Federal Government, medical organizations. private industry, and grassroots organizations have all contributed. This Chapter reviews the nonpolicy activities of these groups
in the areas of smoking prevention and cessation, and advocacy over the past 25 years.
It will not provide a complete review of the efficacy of different prevention and cessation methods; this has been done by others (e.g., Lichtenstein and Brown 1980; Pechacek
1979; Schwartz 1969.1987; Schwartz and Rider 1978; Flay 1985a,b; Best et al. 1988;
Biglan and Ary 1985; McCaul and Glasgow 1985; Snow, Gilchrist, and Schinke 1985;
US DHEW 1979b; US DHHS 1986a). A selective review of the broader trends in these
activities will provide a basis for understanding the current status of the smoking control movement and its possible future directions. A review of advocacy activities intended to lead to changes in smoking control policies over the last 25 years will serve
as a bridge between this Chapter and Chapter 7, Smoking Control Policies.
The smoking prevention and cessation activities discussed in this Chapter were
designed as direct antismoking messages incorporating advice and instruction on how
to remain or become a nonsmoker. Smoking prevention programs include school curricula, both those specific to smoking and those integrated within a multicomponent
health education approach; media-based efforts; and an array of other materials, events,
and campaigns. Smoking cessation programs include a broad variety of activities ranging from self-help cessation materials to special smoking groups to the use of medication. The programs occur in various channels in the community including worksites,
physician offices, hospitals, schools, and media.
Integrating Educational and Behavioral Interventions

With Policy Initiatives

The integration of educational and behavioral programs with policy initiatives, including those that affect the price of cigarettes, the information printed on the packaging, the manner in which cigarettes can be advertised, the conditions of their sale, and
the circumstances under which they may be smoked, has been one of the most important recent trends in smoking prevention, as well as in cessation-oriented interventions.

Projectssuchas “Tobacco-FreeAmericaProject”(Bailey 1987)work on both fronts,
advocating nonsmoking policies in schools along with providing more traditional smoking prevention materials and programs to reduce the number of new smokers. Advocacy activities and lobbying leading to policy changes were almost nonexistent at
the time of the 1964 Surgeon General’s Report, but became progressively more evident
during the 1970sand expanded significantly during the 198Os,setting the stage for many
of the changes in prevention and cessation policies and activities.
Even when explicit policy components are lacking in prevention or cessation
programs, the content and impact of these programs should be considered in the context of the social and policy climate prevailing at the time of their design and implementation (see Best et al. 1988; Chassin, Presson, Sherman 1985; Chassin et al. 1987; Perry
and Murray 1982). For example, the effects of a prevention or cessation activity might
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be moderated by whether it was conducted during the era of television cigarette commercials alone (pre-1967), the era of both commercials and antismoking public service
announcements (PSAs) mandated by the Government (1967-70) (see Chapter 7). or
during the subsequent era of no televised cigarette commercials and the end of the mandated PSAs (post-1970). Other potentially relevant policy contexts include school
regulation of student smoking and the level of public debate and restrictions on smoking in other settings at the time of the smoking prevention or cessation program. Both
the smoking prevention and cessation programs and the public policy context remain
in a continuous process of evolution and interaction.
PART I. SMOKING

PREVENTION

ACTIVITIES

Overview of Major Approaches to Smoking Prevention
In the years since the release of the first Surgeon General’s Report (US PHS 1964),
both the basic design of prevention efforts and their designated targets have changed.
Generally, there has been a shift in the target group from high school and college students (US PHS 1964) to middle school and junior high school students, and a shift away
from information-oriented antismoking education to psychosocial curricula designed
not only to address youth’s motivations to smoke but also to impart skills for resisting
influences to smoke (Botvin, Eng, Williams 1980; Flay 1985a; McAlister, Perry, Maccoby 1979).
The changes in focus and design and the proliferation of prevention programs since
the early 1960s have resulted in such a variety of approaches that they are now rarely
considered together in reviews of smoking prevention programs. These differing approaches include (1) media-based prevention programs and resources, (2) smoking
prevention as a component of multicomponent school health education curricula, and
(3) smoking prevention through the psychosocial approaches of social influence and
generic life skills curricula. Other smoking prevention resources and activities such as
physician presentations to school assemblies, brochures, community campaigns, and
educational resources have been sponsored by voluntary, professional, and community
groups.
While the prevention approaches overlap considerably, both in form and content, this
differentiation of program types can serve as a framework for tracing the prevention
initiatives and directions taken by various organizations, as well as for highlighting the
evolution of smoking prevention programs over the years. The following outline of the
major prevention approaches will be expanded upon in a later section.
Media-based messages and campaigns were part of the earliest smoking prevention
activities. The National Clearinghouse for Smoking and Health (later reorganized as
the Office on Smoking and Health (OSH)) and the voluntary health organizations were
among the early and continuing sponsors of newspaper and broadcast antismoking campaigns. These smoking prevention campaigns have continued with varying intensity
over the decades, continuing into the present era of controlled research in the development and evaluation of media-based smoking prevention programs (e.g., Bauman et

384

al. 1988; Flay et al. 1988; NC1 1986a; Ramirez and McAlister 1988; Sussman et al.
1986; Worden et al. 1988).
The integration of smoking prevention curricula into comprehensive and multicomponent school health education curricula was one response to the findings of limited
impact from early smoking-specific prevention efforts (see Davis 1977). The development of psychosocial approaches including social-influence and life skills programs in
the 1970s was another response to the limited impact of early prevention efforts (Evans
1976; US DHEW 1979b). The integration of smoking prevention into general health
education represented an important shift in the vehicle for antismoking messages. and
the psychosocial approaches were based on a fundamental revision of the model underlying prevention strategies for smoking by youth.
The psychosocial approaches deviated from traditional antismoking education
models by deemphasizing communication of the long-term health risks of smoking. Instead, these new curricula focused on young people’s susceptibility to social pressures
to smoke-influences inferred from consistent findings relating smoking by youth to
smoking by their parents, siblings, and peers (Flay et al. 1983; US DHEW 1979~; US
PHS 1964). In their various forms, social influence and life skills curricula have been
designed to raise young people’s awareness of the influences to smoke; to highlight the
more immediate, and especially socially based, negative effects of smoking; and to “inoculate” youth against the effects of continued pressure and examples of others who
smoke. The new approaches were bolstered by the literature on communication theory
and on the psychosocial development of adolescents (US DHEW 1979b).
This Section covers the course of smoking prevention activities over the past 25 years.
The first part presents a model of developmental stages of smoking acquisition as a
framework for describing trends and options for prevention programs. This is followed
by further description of the three major categories of current prevention programs and
of cessation programs for youth. The next part describes in more detail the history of
prevention activities of the major national voluntary health agencies, Federal support
with emphasis on their early responses in the campaign to prevent smoking, and the activities of State and other organizations and agencies with emphasis on their recent activities. Considered next are problems in program dissemination and the gaps that frequently exist between the scientific literature and widespread program application in
the field. Problems in program evaluation are reviewed in the next section. The review

closeswith a considerationof populationfactorssuchas changing attitudestoward
smoking and secular trends in smoking prevalence as they relate to program diversification.
Prevention Opportunities

Associated With Stages in the Acquisition of Smoking

As noted in the preceding chapter, several researchers (e.g., Flay et al. 1983; Leventhal and Cleary 1980) have proposed models of developmental stages in the acquisition of smoking. These models provide one dimension for describing and evaluating
prevention opportunities and trends. The stages-for example, “preparation and anticipation,” “initiation,” “experimentation,” “transition (becoming),” and “regular
smoking” (Flay et al. 1983)-suggest a continuum of associated prevention oppor385

tunities. Spanning this developmental continuum are approaches to keep children from
experimenting with tobacco, efforts to disrupt the evolution from experimentation to
regular smoking, and early interventions aimed at influencing the young smoker to stop
before the behavior and nicotine dependence become more firmly entrenched.
Stage models of smoking acquisition posit that different influences are at play at
various ages; for instance, parents have a greater influence than peers in determining
smoking intentions and behavior among young adolescents, while peers are more important for older adolescents. Social factors are viewed as more influential for beginning smokers, and physiological dependence and coping patterns as more important for
the older, more established smokers (Flay et al. 1983; Leventhal and Cleat-y 1980; Chassin, Presson, Sherman 1985). (See Chapter 5. Part II.)
Prevention programs designed to reduce the number of young adolescents who initiate smoking reflect the dominant model for current smoking prevention.
However, early antismoking education efforts addressed smoking by high school and
college students (US PHS 1964), age groups encompassing several stages in smoking
acquisition. The majority of current prevention programs focus on adolescents in
grades 6 through 8, the age groups now at maximal risk for cigarette experimentation
(Flay et al. 1983; Flay 1985a; Chapter 5). The shift of interest to smoking prevention
programs aimed at younger adolescents is related to four considerations: (1) the tindings of greater program impact among younger children (Jason, Mollica, Ferrone 1982;
Johnson et al. 1986; Merki et al. 1968), (2) the general ineffectiveness of previous
prevention approaches (Thompson 1978), (3) the recognition of secular trends toward
earlier initiation of smoking (Evans et al. 1979; Flay et al. 1983; Chapter 5), and (4) the
appeal of prevention versus the challenge of adult cessation (Evans et al. 1979).
A stage model of smoking acquisition and associated prevention opportunities suggests the potential for prevention programs aimed at even younger children in the
preparation stage of smoking acquisition, the period during which early attitudes
toward smoking are formed. The stage model also suggests cessation programs among
older adolescents at the other end of the prevention continuum. Thus, some smoking
prevention programs are directed at very young children in preschool or early elementary grades (ACS described in US DHHS 1986a; Peterson described in NC1 1986a;
Pigg et al. 1985), and there are cessation programs directed at adolescents (e.g., ACS
1980, 1986; Weissmann et al. 1987). A call for continued development of programs
addressing “pre-onset” issues and youth cessation was included in the National Cancer
Institute (NCI) expert advisory panel’s recommendations (Glynn, in press). Youth
smoking cessation approaches are described in a later section in this Chapter.
Prevention Program Approaches
As outlined above, the evolution of prevention programs since the 1960s can be classified into three major approaches: media-based programs, smoking prevention in the
context of multicomponent school health education, and psychosocial curricula. The
three major approaches will be more fully described in this Section. Other resources
and activities in the field will be described in a subsequent section.
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Media-Based Prevention Programs
Media-based prevention approaches have included antismoking messages delivered
through newspapers and television and radio broadcasts. Most often these have taken
the form of brief announcements, but more extended special programs and curricula
have also been developed and distributed. The American Lung Association (ALA),
American Heart Association (AHA), American Cancer Society (ACS), and National
Heart, Lung, and Blood Institute (NHLBI) sponsored one such extended prevention
program, first aired in November 1984, a I-hr Public Broadcasting System special,
“Breathing Easy,” aimed at young people (Bailey 1985; US DHHS 1986a).
Mass-media-based messages and programs were included among the earliest smoking prevention efforts of the Federal agencies and voluntary health associations. Flay
(1986 and 1987b) has provided comprehensive reviews of these and later media-based
smoking control efforts.
Early evaluations of mass media in health promotion were not encouraging, leading
to Flay’s (1986) appraisal that mass media programs alone are not effective. Reviewing studies of media campaigns that were used either as the sole intervention or in conjunction with other material and programming, Flay concluded that the most effective
use of mass media in substance abuse prevention lies in furthering the dissemination of
other prevention resources, such as school-based programs. Parents, for example, may
become more supportive of the efforts of school-based prevention programs brought to
their attention through the mass media (Flay 1986). In reviews of mass media campaigns specifically focused on smoking, Flay (1987a,b) found some basis for optimism
about their potential impact on adult smoking cessation. He recommended, however,
further evaluation of mass media campaigns for the prevention of adolescent smoking;
only 3 of the 56 evaluations reviewed included specific reference to smoking by
children (Flay 1987b).
There have been several controlled studies of mass-media-based prevention programs
in recent years (Bauman et al. 1988; Sussman et al. 1986; Flay et al. 1988; Worden et
al. 1988; Ramirez and McAlister 1988). A University of Southern California study
demonstrated that effects on student smoking correlated with amount of attention to the
television segments and amount of discussion of the program with others (Sussman et
al. 1986; Flay 1987b; Flay and Sobel 1983; Flay, Hansen et al. 1987). The program,
which parents were encouraged to watch with their children, also had a cessation effect
on the adults’ smoking (Flay 1986).
Mass media interventions can also augment other prevention programs, generating
prevention effects that occur more broadly, acting over time in the aggregate to affect
the level of public awareness and the social acceptability of smoking. The potential for
this level of public health impact is described by Leventhal and Cleary (1980) and
Warner and Murt (1982) in their consideration of factors inhibiting the rise of smoking
rates in the late 1960s and 1970s.
Even small program effects can have a large public health impact, given the very
large audiences of mass media (Flay 1987b). making the actual distribution and broadcasting of these programs critical. Dissemination of media materials has been dependent on the good will and interest of publishers and broadcast managers, or on funds for
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purchase of air time and print space. In recent years, video news releases (essentially
press releases on videotape) have been used increasingly by private health organizations and Federal agencies (including the Office on Smoking and Health) to motivate
television news coverage of tobacco-related “events” (Davis 1988a).
Smoking Prevention Programs in the Context of Multicomponent
Health Education Curricula

School

Smoking prevention components have long been incorporated in more general school
health programs. This represents an alternative approach to programs focused exclusively on smoking prevention. The development and evaluation of the 8- to lo-week
curriculum of “Growing Healthy” have involved a partnership between Federal agencies and national voluntary organizations spanning three decades, with ALA serving as
a lead agency in these endeavors. “Growing Healthy” is the combined Primary Grades
Health Curriculum Project aimed at students in kindergarten through grade 3. and the
School Health Curriculum Project (SHCP) aimed at students in grades 4 through 7.
Both are designed to integrate smoking and health into a comprehensive school health
education curriculum. An evaluation of the original SHCP component between 1982
and 1985 demonstrated a delay in onset of smoking among the seventh grade students
who had been in the program. Among the intervention students, 7.7 percent had started
smoking by grade 7, compared with 12.7 percent among the control group (US DHHS
1986a).
The School Health Education Evaluation Project (Connell and Turner 1985; Connell,
Turner, Mason 1985) also included a review of “Growing Healthy,” as well as of three
other school health programs with various dimensions of program implementation and
impact. “Growing Healthy” has been validated by the Department of Education and
included in the National Diffusion Network (NDN), an organization that includes data
on the extent of diffusion of curricula that have been evaluated and validated by the
Department of Education (US DHHS 1986a). As part of NDN, dissemination of
“Growing Healthy” is facilitated and monitored.
The Teenage Health Teaching Modules, a comprehensive health education program
for junior and senior high school students, were developed by the Centers for Disease
Control (CDC) Center for Chronic Disease Prevention and Health Promotion through
a contract with Education Development Center, Inc., and are also currently being
evaluated (US DHHS 1986a). They are also now being promoted as part of ALA’s
“Growing Healthy” activities. The American Health Foundation “Know Your Body”
program is a multicomponent school health education curriculum aimed at reducing
smoking and risk factors for coronary heart disease. A recent study of program impact
after 6 years of intervention found significantly lower rates of initiation of smoking
among subjects in the intervention schools (Walter, Vaughan, Wynder 1988). Another
study comparing the effectiveness of this program’s smoking prevention component
when offered alone or as part of the multicomponent package is currently under way.
Although many substance abuse prevention programs have adopted social influence
and life skills training approaches (Bell and Battjes 1985; Polich et al. 1984), prevention
of tobacco use is not consistently part of, let alone prominent in, the derivative
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programs. One rationale for integrating tobacco use prevention with prevention
programs for other forms of substance abuse is provided by the recently increasing appreciation of the common nature of licit and illicit drug addictions (US DHHS 1988).
In addition to comprehensive school health education curricula developed and
evaluated by Federal agencies and national voluntary organizations, curriculum
guidelines designed by individual school systems and commercial textbook writers
sometimes include antismoking components. No systematic review of this category of
smoking prevention programs in comprehensive health education curricula exists.
The degree of emphasis on and implementation of smoking-specific prevention curricula can be obscured within more general health education curricula. Evaluation of
the impact of these programs on smoking behavior has been far less detailed than in
smoking-specific curricula. In addition, the integration of tobacco prevention programs
into a basic health education curricula presents substantive questions of program impact: Will the same basic prevention material be more effective if presented independently, as a special program? Will its impact be augmented or decreased by an ongoing context of basic health education ? Drawing on the currently available research
and on preliminary findings from ongoing studies, an expert advisory panel convened
by NC1 in December 1987 concluded that school-based smoking prevention conducted
within a multicomponent health focus appeared as effective as programs with an exclusive emphasis on smoking, provided the smoking component received a minimum
level of attention. One criterion for this minimum level of attention was five classroom
sessions in each of 2 years (Glynn. in press). More focused evaluations of smoking
prevention in the context of school health education are needed to answer these questions.
While a unified multicomponent health education curriculum may be attractive to
schools faced with a multitude of health education requirements, this approach to smoking prevention depends on the state of health education at the State and national levels
and faces all the obstacles and challenges experienced by such larger enterprises (Iverson and Kolbe 1983; Kolbe and Gilbert 1984; Kolbe and Iverson 1984; Lohrmann, Gold,
Jubb 1987).
Psychosocial Curricula
Increased funding of smoking prevention research in the 1980s (Bell and Levy 1984;
NC1 1984, 1986a; Stone 1985). as well as the advocacy of using psychosocial approaches developed for smoking prevention for other substance abuse prevention efforts (Bell and Battjes 1985; Polich et al. 1984), has brought psychosocial approaches
to the forefront of attention. From a research perspective, they represent the dominant
strategy in smoking prevention, the culmination of the preceding 25 years of investigation.
Reviewing the literature on the psychosocial prevention curricula, Bell and Battjes
(1985) identified two main types of programs: (1) the social influence curricula that
foster youths’ awareness of and ability to resist peer and other social pressures and influences to smoke (Dielman et al. 1985; Flay et al. 1985; Hurd et al. 1980; Johnson et
al. 1986; Killen 1985; Luepker et al. 1983; Perry, Killen, Telch et al. 1980; Shaffer,
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Beck, Boothroyd 1983), and (2) those more broadly structured to also strengthen more
general social skills and competencies underlying initial vulnerability to these pressures
to smoke, referred to as life skills training approaches or generic life skills approaches
(Botvin, Eng, Williams 1980; Botvin and Wills 1985; Gilchrist and Schinke 1985;
Schinke et al. 1985). Both varieties include programs that have been originally
designed or expanded to include substance abuse prevention of other kinds. Components of psychosocial approaches have also been integrated into the more general
health education curricula. The social influence approach growing out of work by
Evans and his colleagues (Evans 1976; Evans et al. 1981) shifted the smoking prevention agenda from issues in the development and dissemination of antismoking educational messages to questions about ways to affect the psychosocial processes underlying children’s responses to social influences to smoke.
The social influence and generic life skills curricula for smoking prevention are the
best documented and most thoroughly evaluated among the smoking prevention
programs. The field has reached the point that some general statements can be made
concerning components of programs and the general extent of their effect (e.g. Glynn,
in press).
Common features of programs that have been found to have positive prevention effects include a focus on students in the middle and junior high grades; multiple sessions; intervention components designed to correct young people’s misimpressions of
the social significance and prevalence of smoking among peers; emphasis on the shortterm reasons not to smoke (both physiological and social); education regarding the
variety of social factors (parental, peer, and media) influencing smoking; practice with
skills used to resist offers to smoke and examples of smoking; involvement of peers,
either as peer leaders or as videotaped role models; and public commitment procedures
(Play 1985a,b). In addition, life skills training curricula are likely to include program
components to enhance decisionmaking, self-esteem, and social competencies (Botvin
and Wills 1985).
Three minimum program components were recommended by the 1987 NC1 expert
advisory panel: information about the social consequences and short-term physiological effects of tobacco use; information about social influences on tobacco use, especially peer, parent, and media influences; and training in refusal skills, including modeling
and practice of resistance skills (Glynn, in press). The panel added the caveat that the
quality of the delivery of these components would be critical to their success. Teacher
training and adoption of existing smoking prevention programs, as designed, were
recommended as two assurances of better quality program delivery.
Although use of peer leaders or models has been a frequent component of these
programs, evaluations comparing the role of peer versus adult leaders have been mixed
regarding the importance of peer leaders to program success (Arkin et al. 1981; Clarke
et al. 1986; Murray et al. 1984; Perry, Killen, Slinkard et al. 1980; Perry et al. 1983).
The logistic challenges entailed in implementing a peer-led program also must be considered. Arkin and colleagues (1981) found, for instance, that “Teachers, principals and
students generally had more trouble adjusting to peer-led programs than to the health
educator led programs” (p. 614). The recent NC1 panel concluded that the most effective use of peer leaders was as assistants to a trained teacher, with responsiblity for car-
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rying out specified program components (Glynn, in press). The findings of Perry and
colleagues (1983) suggest that peer leaders may be most effective in delivering curricula focused on social pressures, as opposed to more traditional health effects curricula.
Within social influence and life skills curricula there has been a marked refinement
of research methods and a better scientific and theoretical basis for program design and
evaluation. Flay (1985a,b) described in detail the evolution of psychosocial smoking
prevention programs and their evaluations, in which methodological progress has been
made. This progress includes greater numbers of schools per condition, use of randomization, and greater emphasis on internal validity of programs. The use of procedures to validate reports of smoking status (Evans 1976) has also reflected the increasing methodological rigor of the psychosocial curricula research. Validated behavioral
outcomes of prevention programs have progressively replaced earlier reliance on changes in measures of attitudes and intentions and on self-reported smoking, thus providing a firmer ground for comparison of program impact.
After more than one decade of this research, however, the findings are characterized
as tentative and subject to further evidence. No single study unequivocally establishes
the effectiveness of the psychosocial approaches, but reviewers, taking the sum of the
research, see support for the potential of these programs. The social influence and life
skills training approaches programs have been characterized as capable of a 50-percent
reduction of smoking onset that has been shown to persist for up to 2 years (Flay 1985a;
Botvin, Renick, Baker 1983). The promise of these programs is tempered by such factors as the complexity of the natural history of smoking acquisition (Cleary et al. 1988)
and the continued need for long-term followup. (See subsequent sections for further
discussion of these factors.)
Two other variations in smoking prevention programs also have been considered and,
pending their further development, are best classified along with the social influence
approaches. One is the parent-oriented approach to social influences, whereby parents
and their communication skills and influences are the direct object of intervention (Worden et al. 1987; Oei and Fea 1987). Parental support and involvement in school-based
smoking prevention programs, especially for pre- to grade 6 programs, is recommended
in Glynn (in press). Worden and colleagues (1987) tested the smoking prevention effects of communication skills workshops for parents. While not presented to parents
as a smoking prevention program, smoking was a focal topic and example throughout.
Six months after the program was offered, significantly lower levels of self-reports of
smoking among the fifth and sixth grade students in the communities that received highintensity workshop coverage were demonstrated. Based on Oei and Fea’s (1987)
review of data and rationale from studies bearing on youth smoking and on parents as
educators, they recommend further utilization of parents in smoking prevention
programs with young children.
Another variation of smoking prevention programs using a cognitive development
approach also builds on a developmental perspective on smoking acquisition.
However, it considers social influences as but one set of factors bearing on the initiation of smoking among the young. Understanding processes of addiction, mechanisms
for controlling emotions, and the relationship between smoking-induced sensations and
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health threats is also seen as bearing on smoking by youth (Glynn, Leventhal,
Hirschman 1985). A prevention program based on this model has been developed for
students in the early stages of contemplating and experimenting with smoking. This
cognitive development program significantly deviates from the social influence curricula in its inclusion of both young nonsmokers and smokers and in its examination of
nonsocial influences on their experience of smoking. However, the age groups targeted
are the same, social influences are also part of the curricula, and, more fundamentally,
the program shares with the social influence curricula a theory-based approach to directly intervening in the processes and needs thought to underlie the development of smoking among young people. An 1g-month followup of program and control students in
grades 6 through 8 revealed significant differences in attitudes toward smoking and in
students’ self-reports of smoking (Glynn, Leventhal, Hirschman 1985).
Youth Smoking Cessation Programs
Youth smoking cessation programs are properly viewed as part of smoking prevention efforts to the extent that their ultimate goal is the prevention of the establishment
of dependent, regular smoking. The limited research in this area cannot yet suggest the
optimal balance of traditional “prevention” and cessation strategies for programs targeting young smokers. Some young smokers may exhibit much variability in their
smoking; others show a pattern of consumption very closely resembling older, addicted
smokers. (See Chapter 5.)
Recent interest in teenage cessation has been heightened by increasing social disapproval of smoking and acceptance of its restriction on the part of adolescents and society
more broadly (Johnston, O’Malley, Bachman 1987; US DHHS 1986b), as well as
voluntary health association and public health agency commitments to promoting nonsmoking environments in the schools (National School Boards Association 1987; US
DHHS 1986a).
Data on naturally occurring rates of quit attempts and cessation among young
smokers support interest in teenage cessation. These rates range from 18 to over 50
percent cessation with varying followup periods and suggest considerable flux in the
natural history of smoking, as well as opportunities for intervention with young smokers
after they begin experimenting with cigarettes (Alexander et al. 1983; Chassin, Presson, Sherman 1984; Ershleret al., in press; Hansen 1983; Hansen et al. 1985; O’Rourke.
Nolte, Smith 1985; Skinner et al. 1985; US DHHS 1982).
Many of the early antismoking education programs incorporated cessation functions
by virtue of their inclusion of older youth. Description of these early teenage smoking
cessation programs, including those among the prototypes of antismoking education
for youth, is included in the 1979 Surgeon General’s Report (US DHEW 1979b) and in
Seffrin and Bailey (1985). Smoking cessation programs specifically for youth have
been developed by researchers (Weissman et al. 1987; St. Pierre, Shute, Jaycox
1983), voluntary associations (ACS 1980, 1986; Bennett, Austin, Janizewski 1986)
and school personnel (Hubert 1978). Program effects on cessation rates among young
smokers have also been examined in studies that emphasize prevention of initiation
(Best et al. 1984: Botvin, Renick, Baker 1983; Johnson et al. 1986; Perry, Killen, Telch
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et al. 1980). Cessation programs addressing young people’s use of smokeless tobacco
have also been designed (e.g., Glover 1986; Severson et al. 1987). NC1 is currently
funding research on both prevention and cessation interventions for smokeless tobacco
use, though no outcomes have been reported as yet (NIH 1986).
Teenage cessation programs have met with mixed success, in terms of both recruitment and retention of program participants, and of program impact. Study of teenage
cessation programs has also generally suffered from very small numbers of participants
(in part, a reflection of difficulty in recruitment) and from a dearth of formal outcome
evaluations. Subject characteristics, including baseline smoking levels, vary greatly
from study to study, as do length of followup periods and outcome criteria considered.
Although these limitations to the research are substantial and restrict conclusions that
can be made concerning the efficacy of teen smoking cessation programs, the emergence of new demands for and research on such programs warrants the following review
in comparatively more detail than for other larger and more controlled smoking prevention studies.
St. Pierre, Shute, and Jaycox (1983) found reductions in self-reported rates of consumption among 10 of the 11 teen smokers who regularly participated in their program
of peer-designed and peer-led “stop smoking” clinics. In evaluating AHA’s “Save a
Sweet Heart” program’s no-smoking pledge day component, Bennett, Austin, and
Janizewski (1986) found that the pledging was related to cessation at a 1-year postiest
in their sample of 194 lOth-grade male smokers only, but not in the sample of 3 15 lOthgrade female smokers. Overall, female students, including nonsmokers and smokers,
were more apt than males to participate in the pledge component of the program.
Weissman and colleagues’ teen cessation program ( 1987) used a contingency-based
system of monetary rewards for reduction of expired carbon monoxide levels. The
study suggested some promise among the males; four of the six male participants maintained abstinence during the 5-month followup period, with only limited “slips.”
However, all of the five females dropped out of the program before completion.
Perry, Killen, Telch, and colleagues (1980) compared the effects of a four-session
program emphasizing the immediate physiological effects of smoking and the role of
social influences with outcomes from a more traditional curriculum emphasizing the
long-term health effects of smoking. Statistically significant differences in self-reports
of smoking 5 months later were found within the treatment group of 498 lOth-grade
students, pre-and posttest for daily and monthly smoking; and between treatment and
control (399 lOth-grade students) groups posttest only for weekly and monthly smoking. Significant differences in corresponding measures of expired carbon monoxide
were also found.
Taken in sum, there is some evidence that adolescent smoking cessation programs
are efficacious, although the data and analyses are limited and difficult to interpret, and
results are, therefore, far from conclusive. Further research and continued program
development in this area are greatly needed.
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History of Agency and Organizational

Prevention Activities

Although the concept of disease prevention did not gain its widest currency and impact in antismoking efforts or in health promotion and medicine as a whole until the
late 1970s (US DHEW 1979a), young smokers always have been an important focus
of antismoking efforts. Prevention activities were under way during the 1950s and early
196Os, even as the data on the health consequences of smoking were being reviewed
by the scientific community (US DHEW 1979b). This Section on the history of prevention programs covers the national organizations’ initial antismoking efforts and State
departments’ more current responses to the smoking problem, and the activities of a
range of other organizations and agencies. The emphasis is on the major directions of
their efforts, as opposed to comprehensive cataloging of all programs and initiatives.
National Voluntary

Health Organizations

The three major national voluntary health organizations involved in the antismoking
campaign, ACS, AHA, and ALA (previously called the National Tuberculosis Association and later the National Tuberculosis and Respiratory Diseases Association),
developed their own curricular materials and resources for use in schools, as well as
mass-distributed brochures, posters, films, and PSAs. In addition, they have funded
smoking prevention research conducted by outside investigators (Bell and Levy 1984)
and have contributed to the development of comprehensive school health education
curricula that include smoking.
In the late 196Os, in conjunction with CDC and other agencies, ALA began funding
the development of the School Health Curriculum Project and the Primary Grades
Health Curriculum Project, now jointly referred to as “Growing Healthy” (see description in earlier section). In addition to promoting the adoption of “Growing Healthy” in
schools nationwide, ALA has developed smoking education modules and curriculum
materials, and a variety of films and posters.
More recently, ALA developed the Biofeedback Smoking Education Project
(BIOSEP) for students in grades 7 through 12, using student smokers and laboratory
equipment, as a firsthand demonstration of the immediate negative physiological effects of smoking (Mitchell 1978; Young, Chen, Cemada 1982). Two studies have
evaluated the effect of BIOSEP on the smoking behavior of adolescents, Mitchell
(1978) and Young, Chen, and Cemada (1982). However, the outcomes from these two
studies are not consistent and offer only modest support for BIOSEP’s effects on smoking behavior.
An alternative approach for younger students aged 9 to 13 years is ALA’s “Smoking
Deserves a Smart Answer” (Bailey 1985). This kit uses a social influence approach
centered on specific responses to direct peer pressure to smoke and includes humorous
posters, stickers, a teacher resource guide, student worksheets, and sample role-playing situations.
Having issued a policy statement in 1963 to discourage smoking among both children
and adults, AHA in 1967 developed sets of materials including a kit with a brochure
for children to help their parents quit, a program that again may have had both cessa-
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tion and prevention impact. Similarly, AHA’s “Like Father, Like Son” campaign
tapped both cessation and prevention themes.
AHA also has developed educational modules to prevent smoking among youth.
Both the “Save a Sweet Heart” program and “Let’s Talk About Smoking” are based on
social influence approaches, the former involving parodies of cigarette advertisements
and the use of a pledging procedure, the latter teaching skills to resist peer pressure to
smoke (US DHHS 1986a). Brochures have also been aimed at smoking in the context
of the family (Children and Smoking: Message to Parents (AHA 1987)).
In 1964, a National Conference on Cigarette Smoking and Youth was held under the
auspices of ACS. Forty-four national organizations with a mission concerning young
people participated. ACS developed numerous antismoking PSAs with prevention
messages, including a 1967 television spot focused on the influence of parental smoking on children’s acquisition of smoking. Other early campaigns used popular cartoon
and children’s story characters such as “The Three Little Pigs” to convey antismoking
messages.
ACS has developed a series of health and smoking prevention programs for students
in kindergarten through the intermediate grades. “An Early Start to Good Health,”
“ACS Health Network,” “Healthy Decisions,” and “Health Myself’ are among the most
widely disseminated ACS youth health education programs (US DHHS 1986a). The
last of these programs, geared to students in the intermediate grades, emphasizes the
role of societal influences on smoking. Referred to earlier in this Section, ACS has also
developed teen cessation programs (ACS 1980, 1986).
In 1987, ACS, AHA, and ALA began a collaborative campaign for a “Tobacco-Free
America.” The project involves multiple goals and strategies, including smoke-free
schools, mass media and advertising campaigns, a smoke-free class of 2000 promotion,
and legislative initiatives (Bailey 1987). State-level coalitions of the three voluntary
organizations also have developed programs of their own in support of this effort (US
DHHS 1986a).
The prevention program efforts of the voluntary associations were fairly quick
responses to the accumulating data on the health risks of smoking. Their materials have
used several channels of potential influence on young people’s smoking, primarily including family, media, and the school system. Compared with other prevention approaches, the family and parental influences have been emphasized-specifically,
the
influence of parental smoking on the initiation of smoking by children. Antismoking
messages in the context of the family thus could have both prevention and cessation effects; parental nonsmoking was advocated as a powerful preventive influence. Wide
distribution of materials was possible. The comprehensive school health education curricula were evaluated while the other programs incorporated only limited evaluation.
The extent of actual utilization and impact of the specific distributed materials is not
known.
National Interagency Council on Smoking and Health
The National Interagency Council on Smoking and Health, created shortly after the
first Surgeon General’s Report, fostered the early development of a variety of innova395

tive smoking prevention programs, many of which went on to receive continued major
support from other Federal agencies. The “Youth Leadership in Smoking Controls
Program,“begun in 1976 with funds from CDC and renewed through 1979, was not intended as a study of adolescent smoking education programs per se. Rather, its primary
goal was “to identify new approaches for involving youth in smoking control activities”
(National Interagency Council on Smoking and Health 1979, p. 12.). Anticipating later
prevention programs’ orientation to the psychosocial factors affecting youth smoking,
the program required that projects “show sensitivity to the needs, lifestyles and feelings of the 12-l g-year-old adolescent,” and involve youth in the design and delivery
of the material (p. 12). Thirteen smoking prevention projects were supported through
these contract funds, none receiving more than 10,000 dollars in any one award. Extent of program evaluation varied greatly. Projects resulting from this program were
described in the program’s final report (National Interagency Council on Smoking and
Health 1979) and in Cookbook for a Smokeless Diet, a humorous manual written for
teachers and community members (National Interagency Council on Smoking and
Health 1977). (See next section for further discussion of the National Interagency
Council.)
Federal Government Prevention Support
The late 1970s were a key time for Federal Government involvement in and funding
of prevention programs. Until that time, federally funded research emphasized
biomedical mechanisms of smoking-related disease, as opposed to research on smoking behavior and interventions to reduce its prevalence (Bell and Levy 1984). Secretary
of Health, Education, and Welfare Joseph A. Califano’s 1978 initiative to combat smoking led to appropriations for Federal agencies to support biobehavioral research into the
factors affecting smoking and for the development of prevention and cessation
programs (Bell and Levy 1984). Each of the Federal agencies developed initiatives for
such research.
Depending on the agency, smoking was the sole behavior targeted or, in other cases,
one of a set of behaviors the agency sought to prevent. For instance, the National Institute on Drug Abuse (NIDA) was concerned with substance use more broadly, NHLBI
with cardiovascular risk factors. The agencies within the Department of Health and
Human Services (successor to the Department of Health, Education, and Welfare
(DHEW)) with initiatives most directly bearing on the prevention of tobacco use among
children and adolescents included NCI, the National Institute for Child Health and
Human Development (NICHD), NIDA, NHLBI, and CDC. In addition, OSH (Bell and
Levy 1984) (OSH is now part of CDC) developed such initiatives. Federal health agency and OSH prevention initiatives included both research support leading to the
development of prevention programs and the production of prevention resources and
programs for direct use by schools and other organizations. In addition, guides of existing resources are periodically produced by Federal agencies, including Smoking
Programs for Youth (US DHHS 1980a) and Smokescreen: Guidelines for He/ping
Teenagers Become Nonsmokers (American Institutes for Research 1980), contracted
by CDC.
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Office on Smoking and Health
The U.S. Public Health Service first officially became engaged in an appraisal of the
available data on smoking and health in June 1956 when, under the direction of Surgeon General Leroy Bumey. a scientific study group was established (Bumey 1959).
In 1957, the Public Health Service adopted the position that “excessive smoking is one
of the causative factors in lung cancer” (Bumey 1959). In 1964, DHEW became actively involved in efforts to discourage smoking.
The seminal smoking-and-health event in this evolution of Federal involvement was
the 1964 release of the Surgeon General’s Report on Smoking and Health. At that time,
Surgeon General Luther Terry established an office within the Public Health Service
Chronic Disease Control Program (US DHHS 1986a) to help collect, organize, and
analyze information on smoking and health. This office later became the National
Clearinghouse for Smoking and Health and still later (March 1978). OSH. (See Chapter 7.)
In the early years of the Clearinghouse, a number of innovative smoking control initiatives were supported, some of which are continued today by CDC, Center for
Chronic Disease Prevention and Health Promotion (which now includes OSH), and by
the Department of Education (US DHHS 1986a). Initially, the Clearinghouse developed
curricula and teaching materials to educate young people about the hazards of tobacco
use (US DHHS 1986a). Many of these materials are now being used in schools across
the country. The Clearinghouse pioneered an effort to place PSAs in high school
newspapers. It was also involved with mass distribution of pamphlets, program
materials, and television PSAs. Between 1966 and 197I, the Clearinghouse conducted
the first study of a communitywide smoking control intervention in San Diego County, CA (US DHEW 1976). This project involved interventions aimed at schoolchildren,
health professionals, and adult smokers.
The San Diego project developed curriculum guides for students in grades 1 through
12, as well as newsletters to support the efforts of teachers and other health professionals involved in the project. A “Youth-to-Youth” program, precursor to peer-led
programs, was also included. Although evaluation of the project was limited, the data
collected suggested that the intervention had been successful. Survey results show significant reductions between 1966 and 1975 in the percentage of teenage and adult
smokers in San Diego compared with national samples (US DHEW 1976). The
programs of the San Diego Community Laboratory led to the development of other
comprehensive health curriculum projects such as the School Health Curriculum
Project.
Today, OSH continues its efforts for smoking prevention through the development
and distribution of educational materials. It currently has a program of disseminating
print PSAs through high school and college newspapers, as well as televised PSAs
aimed at teenagers (US DHHS 1986a).
OSH has been the only Federal office devoted solely to the smoking issue. Now part
of CDC, the Office continues to perform the same functions that were established for
the Clearinghouse in the 1960s (US DHHS 1986a). OSH continues to serve as a
repository for information on smoking and health and responds to thousands of public
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inquiries for information each year. As part of its technical information service, it
publishes a bimonthly,bulletin of abstracts of published literature on smoking and health
and periodically compiles a directory of ongoing research in smoking and health. OSH
also periodically conducts surveys to estimate the prevalence of tobacco use among
adults and adolescents and to determine the Nation’s attitudes, knowledge, and beliefs
concerning smoking, tobacco use, and their health effects. OSH continues to plan, coordinate, and produce public and professional information and education programs on
smoking and health that are distributed either directly or through other institutions such
as voluntary health organizations and State and local health departments. It is the
responsibility of OSH to prepare and disseminate the annual Surgeon General’s Report
to Congress on the Health Consequences of Smoking, as required by Federal law (Public
Law 91-222). Finally, OSH has new responsibilities under the Comprehensive Smoking Education Act of 1984 (Public Law 98-474) to collect information from the cigarette
industry on cigarette additives, to transmit to Congress a biennial status report on smoking and health (US DHHS 1986a), and to provide staff support to the newly created
Federal Interagency Committee on Smoking and Health (see Chapter 7).
National Cancer Institute
In the 195Os,scientists working at the NC1 were among those who helped identify
cigarettes as a cause of illness and premature death (Bumey 1959). In 1955, NCI, in
cooperation with the U.S. Bureau of the Census, sponsored the first large-scale national survey of smoking patterns in the United States (Bumey 1959). It was not until 1968,
however, with the appointment of the Lung Cancer Task Force, that NC1 established a
formal research program to address the smoking issue. The Lung Cancer Task Force
and a subcommittee of the Task Force, the Tobacco Working Group, established three
objectives for the program: (1) production of a less hazardous cigarette, (2) identification of persons at increased risk of tobacco-related disease, and (3) development of
pharmaceutical interventions to control smoking behavior. Development of a less hazardous cigarette was given a high priority until 1978, when this aspect of the program
was abandoned.
Prior to 1977, NC1 funded little research on behavioral interventions for smoking. A
major shift occurred in 1980, when prevention was identified as an NC1 priority (NC1
1984). In 1982, NC1 reorganized its smoking research program, establishing the Smoking, Tobacco, and Cancer Program (STCP) within the Division of Cancer Control (Cullen 1986; Cullen, McKenna, Massey 1986; Glynn, in press). Included in STCP funding was research to prevent adolescent tobacco use. In fiscal year 1985, STCP funded
14 grants on adolescent tobacco use and its prevention, with budgets totaling over 5.5
million dollars for the year. The studies were designed to include approximately
170,000 students in grades 6 through 12 (NC1 1984, 1986a). Twenty-three adolescent
smoking intervention trials, involving approximately 1 million youth, were under way
by early 1988 (Glynn. in press). In response to increased use of smokeless tobacco
among young males in the 1970s and 1980s (US DHHS 1986c), NC1 also took the lead
in funding smokeless tobacco prevention programs. Seven of the 23 NCI-funded trials
focus on the prevention of adolescent use of smokeless tobacco.
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The prevention and control of smoking and other forms of tobacco use have become
top priorities for cancer prevention within NC1 (Fanning 1988). In l987,80 percent of
the 37 million dollars spent on smoking research was allocated to studies of smoking
behavior. Smoking research accounted for approximately 2.7 percent of NCI’s total
budget in 1987.
After funding intensive research for several years in the development and evaluation
of smoking prevention programs, NCI has begun to emphasize the need for widespread
dissemination of these and other smoking intervention programs (NC1 1986b) and has
so far funded two new studies of the integration of tobacco education in the schools.
National Heart, Lung. and Blood Institute
NHLBI began funding smoking prevention efforts in 1974 through the Vermont Lung
Center; NHLBI had received an expanded mandate (for research on the prevention of
behavioral risk factors) legislated by the National Heart, Blood Vessel, Lung and Blood
Act of 1972. Continuing through 1983. the Vermont Lung Center’s activities included
a smoking prevention program aimed at youth aged 10 to 15 years (Stone 1985).
During the mid-1970s NHLBI supported the paradigm-setting work of Evans and
his colleagues in the development of socially and psychologically based prevention
programs (Evans 1976; Evans et al. 1981) and the development of the peer-taught
smoking and substance abuse prevention program of McAlister and colleagues (McAlister et al. 1980; Stone 1985). The majority of the smoking prevention programs
sponsored by NHLBI in the years to follow were part of more comprehensive, and often
communitywide, approaches to cardiovascular risk reduction. In the early 1980s
NHLBI was sponsoring 15 school-based cardiovascular risk studies, 10 with explicit
smoking prevention components-in all but 2 of the 10 studies, other risk factors such
as nutrition and physical activity were also targeted (Stone 1985).
National Institute on Drug Abuse
In the mid-1970s NIDA addressed the behavioral factors of cigarette smoking and
the addictive properties of nicotine by supporting research and issuing a series of
monographs on cigarette smoking by Jarvik and colleagues (1977) and Krasnegor
(1979a,b). In addition to sponsoring research on nicotine dependence and treatment in
their own right, NIDA has approached cigarette smoking as another form of substance
abuse and as a possible “gateway drug” that could lead to the use of other substances
(US DHHS 1986a). The new smoking prevention programs were used as a prototype
for the prevention of other forms of substance abuse (Bell and Battjes 1985).
National Institute for Child Health and Human Development
NICHD began funding of research on smoking and health in the early seventies.
During the mid-1970s this effort was intensified as part of a program initiated by
Secretary of Health, Education, and Welfare Joseph A. Califano. At that time the Institute identified two primary research areas: (1) factors related to risk-taking behavior
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by children and the initiation of smoking, and (2) the effect of maternal smoking on the
developing fetus. Emphasis on these two areas continues to the present. NICHD is
working with the American College of Obstetricians and Gynecologists to develop a
smoking cessation program for pregnant womento be used in private obstetricians’
practices.
Office of Disease Prevention and Health Promotion
The Office of Disease Prevention and Health Promotion (ODPHP) coordinates all
prevention activities in the Public Health Service. ODPHP has sponsored evaluation
of school health curricula’s effects on smoking behavior (US DHHS 1986a) and supported a national survey of 8th and 10th graders’ health knowledge, attitudes, and practices, including their smoking behaviors (US DHHS, in press: see Chapter 5).
Surgeon General’s Reports
The Surgeon General’s Reports and the media coverage surrounding them are among
the primary ways that the Federal Government informs the public about the health consequences of tobacco use. The themes, emphases, and detailed reviews of these reports
reflect the knowledge and interests of a large group of scientists in the United States
and abroad. (Chapter 1 provides a list of the major topics covered in each of the Surgeon General’s Reports since 1964.)
While not including a description of or specific recommendations for prevention
programs, a section entitled “Taking Up Smoking” was included in the 1964 Report’s
Chapter entitled “Psychosocial Aspects of Smoking.” The changing relationship of the
child’s smoking to parental and peer smoking as the child grows older was noted in the
1964 Surgeon General’s Report: “As children grow older, they themselves, as well as
their relationship to the home, change. With approaching adulthood and its associated
new social patterns, other influences supplant those of the parents” (US PHS 1964, p.
369). As a further indication of prevention programs’ roots in a stage approach to smoking acquisition, the 1964 Report continued, “It is quite possible that parents’ influence
affects the age at which children start smoking much more than it affects the ultimate
taking or not taking up of the habit” (p. 370). (See Chapter 5 regarding determinants
of smoking behavior.)
Consideration of young people and smoking in the Surgeon General’s Reports after
1964 was initially restricted to documenting the extent of health effects among young
smokers. Then in the 1977-78 Report, under the heading “Implications for Action,” it
was concluded that “dissuading young nonsmokers from starting to smoke” would
result in the “greatest long-term benefits” compared with modifying the content of
cigarettes or getting adult smokers to quit (US DHEW 1978, pp. 4849). As for specific
prevention approaches, the Report concluded that “health education of the young” was
one of several antismoking efforts affected by “lack of knowledge on smoking behavior
. . .Although much is known about some of the principles contributing to effective health
education of the young, these have not yet been incorporated into programmes, which
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could provide convincing evidence of their ability to reduce smoking” (US DHEW
1978, p. 54).
The 1979 Surgeon General’s Report was a watershed for smoking prevention, as well
as other smoking issues. Two chapters were devoted exclusively to smoking among
young people and its prevention, Chapter 17 (“Smoking in Children and Adolescents:
Psychosocial Determinants and Prevention Strategies”) and Chapter 20 (“Youth Education”) (US DHEW 1979b). In merging considerations of psychosocial smoking determinants among youth with considerations of more traditionally phrased “educational”
programs, the 1979 Report reflected a critical transition in the development of prevention approaches and in their treatment in the Surgeon General’s Reports. The introduction to Chapter 17 began with “It is possible that prevention programs directed at
children and adolescents have generally placed too much confidence in merely communicating knowledge about the dangers of smoking” (p. 17-5). The Chapter then
reviewed the range of psychosocial influences on youths’decisions to smoke, and called
for including developmental and social psychological theory in the conceptual basis of
prevention programs.
Demographic and psychosocial correlates of smoking among adolescents and smoking prevention approaches, with special reference to young girls and gender differences, were reviewed in the 1980 Surgeon General’s Report on the health consequences
of smoking for women (US DHHS 1980b). The 198 1 Report on the changing cigarette
(US DHHS 1981) did not consider smoking prevention per se, but briefly reviewed data
on preferences among young smokers for cigarettes with various tar and nicotine levels.
The natural history and prevention of smoking among adolescents were considered
again in the 1982 Report on cancer (US DHHS 1982). Consensus was reached in this
Report: the new.ly developed prevention programs based on social psychological
theory were capable of a 50-percent reduction in smoking onset. The 1982 Report also
included data on smoking cessation among adolescents. Prevention programs were not
considered in the 1983 Report on cardiovascular disease (US DHHS 1983a), the 1985
Report on cancer and chronic lung disease in the workplace (US DHHS 1985a), or,
with the exception of its review of nonsmoking policies in the schools, in the 1986
Report on involuntary smoking (US DHHS 1986b). While several smoking prevention
programs were reviewed in the 1984 Report’s review of community studies of smoking
control, it was noted that, for the most part, community studiesfocused on smoking
cessation among adults, rather than on prevention (US DHHS 1984). Most recently,
the 1988 Surgeon General’s Report on nicotine addiction concluded that smoking
prevention should be integrated into substance abuse prevention programs for youth
(US DHHS 1988), though the specific program options available were not reviewed.
State Health Departments
State health department initiatives to curb tobacco use have increased in the past
decade (US DHHS 1986d). Many State health departments have established smoking
education programs (US DHHS 1986a). State departments of education and departments of health often serve as clearinghouses, compiling guides to existing prevention
resources (e.g., University of the State of New York 1979). Several State health depart401

ments have organized special committees to develop comprehensive smoking control
plans (Coye 1988: Minnesota Department of Health 1987; US DHHS 1986a). with most
focusing on prevention rather than cessation. Several of these plans are cited in Chapter 7 (Table 20). Most notable among the plans is Minnesota’s, which, in addition to a
broad range of other prevention program and policy components, earmarks a portion
of the State cigarette excise tax to support smoking control initiatives (Minnesota
Department of Health 1987).
The 1986 inventory of State and local programs (US DHHS 1986d) describedprevention programs operating through 20 State departments of health, State interagency coahtions on smoking and health, and State departments of education. These prevention initiatives include a variety of approaches: implementation of existing health curricula,
the development of specific new resources and guidelines, teacher training programs,
promotion of resource centers, and community and parent programs. In an additional
nine States, county organizations, including departments of health and interagency
coalitions, were listed as undertaking specific smoking prevention projects that were
most often curriculum based.
Other Organizations and Agencies
Although tobacco control is not their central mission, other institutions, agencies, and
medical societies integrate smoking prevention programs into materials for distribution
through schools and other settings. The program materials include the March of Dimes’
for (often) young, expectant mothers; National Institute on Alcohol Abuse and Alcoholism materials on substance abuse (US DHHS 1986a); and the American Dental
Association materials on tobacco use, especially the use of smokeless tobacco and oral
disease.
Through their professional organizations and as individuals, physicians and other
health researchers have designed materials and presentations, primarily for school assemblies. The American Medical Association (AMA) (1987), the American Medical
Women’s Association, and Doctors Ought to Care (DOC) are among those organizations that have designed smoking prevention materials and currently promote their
delivery through school assemblies. Volunteers for Health Awareness, a society of
health researchers and health care providers in the Boston area, have delivered antismoking assemblies to junior high school students each year since 1969 (Reif 1976; US
DHEW 1979b).
In collaboration with ALA and researchers at Lawrence Hall of Science at the University of California. Berkeley, the American Nonsmokers’ Rights Foundation (formerly
California Nonsmokers’ Rights Foundation) has also developed smoking prevention
curricula centered around a television documentary, “Death in the West” (Bailey 1985)
and a film entitled “Second Hand Smoke” (American Nonsmokers’ Rights Foundation
1986). Addiction and tobacco industry tactics are highlighted in the curricula (California Nonsmokers’ Rights Foundation 1983). The foundation has also developed an adjunct peer-led program called “Teens as Teachers” to complement use of the films.
By 1979, it was estimated that there were thousands of smoking prevention activities
independently undertaken by schools and community groups, programs largely neither
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formally described nor evaluated (Evans et al. 1979; US DHEW 1979b). While there
is increasing documentation of programs on the national and State level (US DHHS
1986a, 1986b), program development and implementation by schools and communities,
as special events or as part of existing health education curricula, are far less likely to
be systematically recorded and evaluated.
Problems in Dissemination of Smoking Prevention Programs
Evaluation of the development and progress of prevention programs must include
both controlled, scientific examination of program efficacy and study of the factors
characterizing actual and potential widespread use of programs and their public health
impact. This represents a merger of perspectives only recently formally considered in
the field of smoking prevention programs (NC1 1986b; Best et al. 1988; Clear-y et al.
1988; Flay 1985b).
The current state of smoking prevention programs and resources reveals a gap between these two approaches, The research-driven smoking prevention curricula have
most often been developed without a mechanism for widespread application and use.
In turn, many of the materials likely to be used in the field by public health professionals, educators, and other policymakers responsible for young people’s health have
had limited evaluation, except for the comprehensive health education curricula, and
the extent and process of their dissemination have generally not been systematically
documented.
Once research-based programs are developed and initially found to have potential
impact, there have not typically been mechanisms to encourage their active distribution to school systems and other organizations, Most at best can only respond to specific
requests for information about their program or dissemination of their materials.
Recognizing this research gap, NC1 (1986b) has initiated research to determine the most
effective method to integrate tobacco education programs that have been proven to be
efficacious into school programs. It is encouraging research that is focused more on
application and dissemination than on the development of new curricula and interventions.
Some of the issues bearing on program dissemination are reviewed in the smoking
prevention literature (Best et al. 1988;Cleary et al. 1988); others are considered in
broader literature on health education, program adoption, and the diffusion of innovation (Basch, Eveland, Portnoy 1986; Basch and Sliepcevich 1983; Murray 1986). Barriers specific to widespread institutionalization of smoking-specific programs within
schools include demands on teacher time, cost of materials for specific programs and
teacher training, and the variety of competing educational and health priorities found
within a school system. (See also Kolbe and Gilbert (1984) for a discussion of obstacles
to school implementation and maintenance of new health education programs.) Ideally, the likelihood of distribution and use of prevention programs in the field should be
considered throughout the course of program design and evaluation and not restricted
to end-stage discussions of the feasibility of disseminating already developed and
evaluated programs.
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The availability of funding to bolster dissemination of existing programs has varied
over time. Federal funding for implementation and demonstration of health education
programs was provided by the 1979 Health Education Risk Reduction Grant Program
(Kolbe and Iverson 1984). Additional funds were appropriated in 1980 for grants to
deter smoking and use of alcohol by adolescents. The reorganization of such categorical grant programs into a block grant structure in I98 1 resulted in a shift of Federal funds
to the State level. However, the reduction of total available funds and the restructuring of the funding mechanism created competition within States for these funds and
eliminated smoking-specific demonstration grants. It also made for less secure support
of health education in general (Kolbe and Iverson 1984). Although a variety of organizational, social, and political factors can affect the likelihood of adoption and use
of a particular prevention program, the effect of availability of funds for teacher training, purchase of materials, and even the simplest of evaluations must be considered in
any analysis of the history and prospects of prevention efforts.
Dissemination mechanisms also include providing information about programs.
Federally funded databases and programs with potential for aiding the dissemination
of smoking prevention programs are available. The Combined Health Information
Database includes information on State and local programs listed in the National Status
Report on Smoking and Health (US DHHS 1986a), as well as information on programs
funded under the 1979-B 1 smoking and alcohol grant program (US DHHS 1986a).
The NDN of the National Institute on Education includes data on extent of diffusion
of evaluated and validated curricula. While health education is not its primary focus,
NDN does include five comprehensive health education and substance abuse prevention programs into which smoking prevention has been integrated, including “Growing Healthy” (NDN 1988b). Other promising programs, such as “Know Your Body,”
are currently under review. By providing information on the programs, awarding grants
to further the dissemination of selected curricula, and maintaining annual records on
program dissemination among participants (NDN l988a), NDN functions both in the
active dissemination of programs and in monitoring the extent of use of various curricula nationwide.
Complementing the need to get research-derived programs into the hands of schools
and other organizations. continued program evaluation is needed once they are out in
the field. These data are needed to address questions concerning the applicability of
programs, the extent and quality of implementation. and their effectiveness once outside of controlled research settings. Additionally. through inquiry into factors affecting actual distribution and use of programs, these evaluations could also contribute to
the development of guidelines supporting effective dissemination of smoking prevention programs.
In these evaluations of the dissemination process, statistics need to go beyond data
such as number of sets of program materials distributed, to include surveys of actual
use and degree of implementation as well as program impact. The evaluation of two
ACS elementary school health education programs, for example, included data on
teacher use of materials (Pigg et al. 1985). There was considerable variation in the percentage of teachers reported to have used materials in those schools that had kits available. The ACS “Usage Report Card,” a record-keeping system for use by teachers to
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document numbers of children exposed to the materials, was not always completed and
mailed as requested, according to 75 percent of schools surveyed. Variability in extent
of use and in documenting such use contributes to the difficulty of interpreting levels
of implementation even when, in the case of this study, approximately 80,000 copies
of the programs had been distributed to schools.
Best and colleagues (1988) have outlined research needs on the diffusion of smoking
prevention programs-research the authors consider at least as vital as that evaluating
effectiveness of program content. Diffusion studies. they conclude, should entail consideration of five sets of factors: planned diffusion strategies, program packaging,
provider training, implementation monitoring, and costing (both cost of materials and
cost-effectiveness of the program).
Problems in Evaluation of Smoking Prevention Programs
Prevention efforts within the psychosocial, more general health education, and media
approaches have operated with very different goals, intended mechanisms for effect,
and standards for evaluation. As reviewed above, the psychosocial influence smoking
prevention curricula have been subjected to years of research development and evaluation (e.g., Best et al. 1988; Biglan and Ary 1985; Flay 1985b; McCaul and Glasgow
1985; Snow, Gilchrist, Schinke 1985). The literature contains much detail about their
effects in university-administered research projects. However, far fewer data are available on the extent of their adoption and use by others in the field and on their impact
when implemented in less-controlled settings (Best et al. 1988; Cleat-y et al. 1988). In
most cases, active mechanisms for dissemination of the research products are lacking.
These programs are most often not part of a system to ensure their dissemination once
the typical 3- to 5-year development and evaluation phase of the research is complete.
(See Prevention Section, Problems in Dissemination of Prevention Programs.)
Prevention programs based on PSAs, posters, brochures, and other curriculum resources sponsored by Federal agencies and professional and voluntary organizations have
been widely distributed through the tremendous efforts of these agencies and organizations. However, their effectiveness has generally been less thoroughly evaluated than
that of the psychosocial smoking prevention curricula. Reflecting the priority of using
their limited resources for dissemination, the programs and their outcomes rarely
receive a level of evaluation comparable to that found in the peer-reviewed research
literature on smoking prevention.
Continuing methodological problems in prevention research include variations in
criteria for measuring smoking outcomes in different studies, problems of attrition
(Biglan et al. 1987; McAlister and Gordon 1986). limitation to white middle-class subjects (Gilchrist and Schinke 1985; Glynn in press), differences in level of analysis of
effects and level of assignment to treatment or control group (Flay 1985a), and limited
long-term followup.

Need for Long-Term Followup
The need for long-term perspectives and followup of the effects of smoking prevention programs has been noted in the 1979 Surgeon General’s Report (US DHEW 1979b)
and by Chassin and colleagues (1985). Evans (1984). and others. Prevention effects
need to be maintained and monitored throughout the high school years to ensure that
youth pass through this risk period without becoming smokers. Although long-term
evaluation of prevention programs is frequently included in review article recommendations for future research (Biglan and Ary 1985; McAlister, Perry, Maccoby 1979),
reports of 2-year or, less frequently, 3-year impact (for study subjects most often
originally in junior high) constitute the most common long-term followups (Telch et
al. 1982; Johnson et al. 1986; Chassin et al. 1985). A recent report by Flay, Thompson,
and colleagues (1987) included results for a 6-year followup of students in the Waterloo Smoking Prevention trial. While prevention of onset of experimental smoking persisted through the end of grade 8, at the next assessment,during grade 12, no significant
effect remained. Another NCI-funded smoking prevention project is currently tracing
subjects through the important transition beyond high school (Murray, described in
Glynn, in press).
There are data suggesting that delay in initiation can constitute a desirable prevention outcome: delayed onset has been found to be associated with decreased mortality
(US DHHS 1986a) and increased likelihood of quit attempts and cessation during the
school years (Ershler et al., in press). However, variations in age of onset considered
in these studies were naturally occurring and not the result of a specific prevention
program. Thus, it remains to be confirmed that program-induced delays in onset among
contemporary youth have the same relationship to later smoking behavior and health
outcomes as do the naturally occurring variations.
Construct Validity
Another major methodological challenge posed in the evaluation of prevention
programs is the problem of construct validity (Flay 1985a; McCaul and Glasgow 1985).
With even the most highly developed programs, given their use of a multiple component
format, it has been difftcult to determine the key elements responsible for a prevention
effect. Best and colleagues (1984,1988), among others, express the more general need
to study the factors mediating program impact in order to understand what program
components work for whom. Given the current gender differential in smoking
prevalence among young people (Chapter 5), and the possibility of gender differences
in effectiveness of intervention strategies, further attention should, for example, be
given togenderdifferences relevant to prevention programs (Gilchrist, Schinke, Nurius,
in press; Gritz, 1986).
The studies of Hops and colleagues (1986), Murray and associates (1984), Perry and
colleagues (1983). and Botvin, Renick, and Baker (1983) are among efforts to pursue
construct validity and develop data on the efficacy and necessity of the specific program
components. Hops and colleagues (1986) focused on refusal skills training and assessment of program impact through audiotaped test situations (offers to smoke). While
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this study of seventh grade students did not include a sufficient number of smokers to
test for program impact in preventing smoking, analysis of student responses to the test
situations found that students who received a smoking prevention program involving
refusal skills training took less time to respond to the taped offer to smoke, and gave
longer responses than did the control subjects, thus confirming several measures of behavioral impact of the program.
The studies of Murray and associates (1984) and Perry and colleagues (1983) compared program conditions varying instructors (adult or peer) and program content (longterm health consequences, social consequences, and immediate health effects). Murray and colleagues found the short-term-influences material, both social and
physiological, to be most effective in preventing onset of smoking. Delivery of shortterm-influence messages material by same-age peer leaders was more effective than by
adult leaders. Perry and colleagues found a similar instructor by material interaction.
In this study of 10th grade students, college-age peer leaders were more effective in
delivering material on social pressures; adult classroom teachers were more effective
with the traditional health effects curriculum. In this study, however, no differences
were found overall between the effectiveness of the different curriculum programs. The
curriculum emphasizing long-term health effects was as effective as those emphasizing more immediate social and physical effects.
In their study of the impact of characteristics of program delivery of the Life Skills
Training material, Botvin, Renick and Baker (1983) found that an intensive “minicourse” format had comparable preventive effects at 1 year as the same material offered one classroom session per week. By the end of the second year, however, the
more intensive format had greater impact on several measures of student smoking. The
addition of “booster” sessions also added to the program’s effectiveness.
Failure to Reach Dropouts and Other Youth at Higher Risk for Smoking
An intrinsic limitation of school-based prevention programs includes failure to reach
truants and dropouts who are at higher risk for smoking (Flay, Thompson et al. 1987;
Pirie, Murray, Luepker 1988). Numerous studies have suggested that those adolescents
who skip classes and have lower grades and educational aspirations are more likely to
smoke (Flay et al. 1983; Johnston, O’Malley, Bachman 1987). The recent studies by
Pirie, Murray, and Luepker (1988) and Flay, Thompson, and coworkers (1987) confirmed that high school dropouts are more likely to be smokers. This limitation has implications both for the effectiveness of the intervention efforts and their evaluations.
The need for more attention to high-risk youth, those young people apt to smoke and,
more generally, to be involved in multiple risk behaviors (e.g., other forms of substance
use, early sexual activity, and pregnancy) is particularly acute. Groups of youth who
are at especially high risk of smoking are likely to receive more attention in new research (Glynn,in press), paralleling trends in the field of adult cessation, where interest has turned to heavy smokers who appeared to experience the most difficulty in smoking cessation (NC1 1984, 1986a). Gilchrist and Schinke (1985) have called attention to
the need for broader strategies for high-risk youth. Sussman and colleagues (1987) have
noted ethnic group differences in rates of smoking and in psychosocial predictors of
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smoking among seventh and eighth grade students in southern California, differences
bearing on the effectiveness of various prevention strategies. (See Chapter 5.)
Differences in likelihood of smoking among subgroups of youth led Best and colleagues (1988) to raise a question of strategy for young smokers: Should efforts be
focused on groups at high smoking risk, or should prevention programs seeking full
population coverage be continued? The need to address high-risk youth, and in particular those from blue-collar socioeconomic backgrounds, is apparent in the face of
the continuing marked differences in the likelihood of smoking among youth who drop
out of school (Pirie, Murray, Luepker 1988; Flay, Thompson, et al. 1987) those who
stay in high school but without plans for further education, and those who go on for
postsecondary education (Johnston, O’Malley, Bachman 1987). (See Chapter 5.)
Marked occupational differences in smoking prevalence further reinforce
socioeconomic differences in smoking when young people enter the workplace (US
DHHS 1985a).
Population Factors Related to Diversification

of Smoking Prevention Programs

The evidence so far does not support the hypothesis that a single program has been
or can be developed to prevent adolescent smoking across the board. Rather, successful smoking prevention may result from the aggregate of multiple types of programs
and avenues of delivery, thus supporting continued diversification of program approaches. (See Glynn, in press; Perry et al. 1983.) Consideration of secular trends of
smoking attitudes and behavior as well as other characteristics of the population also
supports the need for program change and diversification over time.
Shifts in the effectiveness of prevention or intervention strategies may reflect as much
the target population and the historical era as the inherent quality of their design. As
Green and Green (1977) stated, any health education effort, any diffusion of a new
program or behavior must consist of a series of “time-dependent strategies.” Approaches effective with the early cohorts-for instance, the approaches that showed
promise in influencing the first cohorts of young people to avoid smoking-may not
be effective with later cohorts or with the remainder of the first cohort that was not affected by the initial intervention. Flay (1987a,b), for example, with regard to mediabased adult smoking cessation programs, suggested that there are differential potentials
for program impact as the level of knowledge about the health risks of smoking changes.
Best and associates (1988) and Chassin and others (1987) have also considered the
changes in optimal prevention target populations that can occur with either differential
prior program impact or changes in secular trends in knowledge and behavior.
The effectiveness of different prevention programs has also been influenced historically by the social and demographic shifts of age and gender in smoking among young
people that occurred over the last 25 years (Chapter 5). The young smokers of the early
1960s started at more advanced ages than contemporary youth; smoking was more
prevalent among males than females. In the mid-1970s through the 198Os,the rate of
smoking by girls first matched and then exceeded the rapidly declining rate of smoking by boys. (See Chapter 5). Many schools used to grant students smoking privileges.
Now schools have revoked or seem increasingly likely to revoke student smoking
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privileges and to strengthen and enforce existing nonsmoking policies. Society, as a
whole, is in a new period of increased disapproval and regulation of smoking (Chapters 4 and 7).
The relationship between these larger social trends in smoking behavior and attitudes
and the impact of prevention programs on the prevalence of smoking by youth should
also be considered. The increasing social disapproval of smoking by both adults and
young people (Johnston, O’Malley, Bachman 1987) may reinforce prevention program
effects. Prevention programs implemented during the time when smoking behavior
was increasing among youth were swimming against the secular stream of increasing
pressures and examples to smoke; later programs could, on the other hand, benefit from
the growing attitudinal and behavioral momentum against smoking. Moskowitz (1983.
p. 239) observed that “The current social climate regarding cigarette smoking may be
essential to the success of recent programs in preventing cigarette smoking.” In contrast, the generally unsuccessful smoking prevention programs of the 1950s 1960s and
early 1970s were conducted during a period of increasing acceptance of smoking by
youth, the creation of new school-sanctioned smoking privileges, and rising rates of
smoking by young females. The prevalence of smoking by American youth did not
begin to decrease until the mid- to late 1970s precisely the time that research on the
more successful social influence curricula began (Evans 1976). The sharpest decrease
in the smoking prevalence among youth occurred during the late 1970s.
As presented in Chapter 5, the rate of smoking among high school seniors failed to
decline in the 1980s. Should this plateau of smoking prevalence by high school seniors
persist, further shifts in prevention approaches may be needed. This could include changes in the content balance of program and policy approaches and in increased efforts
to ensure wider dissemination of existing programs. More broadly. it highlights the
need for continued adjustment of prevention strategies and the importance of diversified approaches upon which to draw.
PART II. SMOKING

EDUCATION

AND CESSATION

ACTIVITIES

Changes in Cessation Activities Over Time

As medical research has increasingly related smoking to disease, efforts to aid smoking cessation have proliferated. Organized efforts to assist smokers in stopping actually began in the late 1950s with the “Five-Day Plan to Stop Smoking,” developed by the
Seventh Day Adventist Church (McFarland 1986). This program emphasized both the
physical and psychological aspects of addiction to cigarettes. Components of the FiveDay Plan, such as a buddy system, a public pledge to stop smoking, increased physical
activity, and changes in diet, are important elements of many of today’s cessation
programs.

Smoking cessation treatments have been available since before 1900 (Dillow 1981).
Many different methods have been advocated as effective treatments for stopping smoking. These have included drug treatments such as amphetamines, tranquilizers,
lobeline, and nicotine gum, hypnosis, acupuncture, professional counseling, aversive
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conditioning procedures such as rapid smoking and satiation smoking, and a wide range
of behavioral self-management strategies. Different types of treatments have been emphasized during different time periods: conditioning-based approaches were emphasized in the 1960s cognitively based self-management procedures were emphasized
in the 1970s and relapse prevention and pharmacologic interventions were emphasized
in the 1980s. The new generation of strategies concerned with relapse prevention focus
attention on weight gain, high-risk situations, and cognitive and behavioral coping behaviors.
While the emphasis given to different cessation treatments has varied over time and
certain relapse prevention strategies and pharmacologic approaches have been added,
other specific methods for helping people stop smoking have not changed much over
the past 25 years (Schwartz 1969,1987; Schwartz and Rider 1978). The packaging and
marketing of cessation aids and services have become more sophisticated, with increasing emphasis on tailoring approaches to special groups (e.g., worksites, pregnant
women, and black and Hispanic smokers).
In addition, the last decade has seen a rapid increase in the accessibility of smoking
intervention activities in community channels such as physicians’ offices, worksites,
and the media (Ockene 1987). This increasing availability of activities in the smoker’s
natural setting has in large part been a response to smoking as a public health issue and
the recognition that about 90 percent of former smokers report stopping without the use
of a special program (Fiore et al. 1988).
Smoking cessation researchers have long recognized smoking to be a complex behavior influenced by physiological, psychological, cognitive, and social factors. (See
Chapter 5.) In recent years there has been a trend toward combining elements of different cessation methods into programs that respond to the multifactorial nature of
smoking (Pechacek 1979; Schwartz 1987; US DHHS 1988). Research on multicomponent cessation programs has been encouraging, generally producing the best results,
although evidence suggests that even with such methods the majority of smokers return
to smoking within 1 year (Schwartz 1987; US DHHS 1988). In general, most cessation
treatments yield 1-year quit rates (based on all original participants) between 10 and 40
percent (Danaher 1980; Glasgow and Lichtenstein 1987; Schwartz 1987; US DHHS
1986a; US DHHS 1988). Variation in cessation rates among treatment methods is
probably due more to differences in smoker selection of the various programs than to
the treatment methods themselves (Schwartz 1987). (Table 1 provides a summary of
6- and 12-month outcomes for different cessation methods.)
Over the decades, studies of long-term outcomes in smoking cessation programs have
consistently demonstrated that abstinence maintenance rates fall as time passes,making
maintenance procedures an important adjunct to cessation (Hunt and Bespalec 1973;
Lichtenstein and Danaher 1976; US DHHS 1986a). Thus, more recent smoking cessation research has focused on ways to prevent relapse and facilitate abstinence maintenance (Hall, Rugg et al. 1984; Lichtenstein and Brown 1983; Marlatt and Gordon
1985). Relapse prevention strategies have included: (1) efforts to teach smokers how
to recognize cues to smoke and use behavioral strategies for dealing with urges to smoke
(Hall, Rugg et al. 1984; Emmons et al. 1988); (2) interventions to enhance support for
not smoking (e.g., extra group sessions, telephone contacts, use of spouses and
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coworkers) (Lichtenstein, Glasgow, Abrams 1986; Ockene et al. 1982); and (3)
cognitive interventions to facilitate changes in self-perception, attitudes, and cognitions
(Lichtenstein and Brown 1983; Marlatt and Gordon 1985). In general. findings in
studies using relapse prevention strategies as part of a cessation program have been
inconsistent (US DHHS 1986a).
Providers and researchers also have become more responsive to the idea that smoking cessation involves a process of change rather than a discrete act. (See Chapter 5
for a discussion of stages of cessation.) The process of cessation has been characterized,
for example, as occurring in four stages: precontemplation. contemplation. action, and
maintenance or relapse (Prochaska and DiClemente 1983). The stage model of cessation posits that separate influences are at play at different stages and that differing interventions may need to be tailored to these stages of smoking behavior change. This
stage approach to cessation intervention has evolved over the last decade and is still in
an early phase of development with no data available to test its effect.
Although the number and sophistication of cessation programs have grown over the
past several decades, this does not fully account for the decreasing rate of smoking, because about 90 percent of former smokers report stopping without the benefit of any
program or device (Fiore et al. 1988). During this same period, a separate but related
development can be traced: the growing recognition of smoking as a socially mediated
practice susceptible to change in its social environment (Bailey 1986; Iglehart 1986;
Nuehring and Markle 1974; Slade 1985; Warner 1986a). Although most health agencies continue to sponsor programs to assist individual smokers in stopping, these organizations also are increasingly advocating policies addressing the environmental factors that support or discourage smoking (e.g., smoking control regulations) (ACS 1976,
1978; Blum 1986; US DOD 1986, 1987; Lundberg 1985; Lundberg and Knoll 1986;
Warner et al. 1986; Whelan 1984; see Chapter 7).
As noted above, the evaluation of cessation programs and techniques has been adequately covered in numerous past and recent reviews and is not the subject of this Section. (For recent extensive reviews of cessation activities, see reviews by Schwartz
(1987) or US DHHS (1986a).) The remainder of this review will be devoted to a historical perspective of the efforts of the many diverse groups involved in promoting cessation activities.

National Voluntary Health Organizations
The three major national voluntary health organizations, ACS, ALA, and AHA, have
played an important role over the last 25 years in disseminating information about the
hazards of smoking and in providing assistance to those who want to stop. Introduced
in Part I, these efforts have included such interventions as the production and distribution of print and broadcast materials, including pamphlets, posters, and television and
radio public service advertising; public educational programs; direct provision of services to smokers who want to stop smoking, including self-help materials and clinics;
and training and materials for such intermediaries as educators and health care providers
who influence smokers to stop. While the resources devoted to the antismoking effort
have varied over time and among agencies, it was estimated that the sum total of finan413

cial resources available from the major voluntary organizations has never exceeded 1
or 2 percent of tobacco industry expenditures for the promotion of cigarettes (ACS
1978). It is also true that these voluntary agencies receive support in the form of donated
public service time and space and contributed effort. However, even with this support,
the level of resources devoted to antismoking efforts represents a small fraction of
tobacco industry expenditures to promote smoking.
In 1965, ACS initiated its “The Time to Stop Is Now” campaign based on recent
epidemiologic studies showing that smokers can ameliorate the ill effects of cigarettes
by quitting. ACS followed this with a series of television commercial campaigns focusing on the negative aspects of smoking. In 1968, ACS issued a posthumous PSA featuring television actor William Talman. a smoker who died of lung cancer. At the same
time, ACS was producing films (one nominated for an Academy Award) and pamphlets
providing advice on quitting (Patterson 1987) and was initiating a small-group public
education campaign that by the late 1980s had reached more than 60 million people.
In 1964, AHA issued the pamphlet Where There’s Smoke There’s Dangerfrom Heart
Disease and in 1966 distributed to affiliates a kit containing broadcast media materials,
posters, pamphlets, and newspaper features. In 1967 and 1968, AHA issued television
spots highlighting nonhealth advantages of not smoking (e.g., saving money, no bad
breath). In 1968, AHA produced the film “Smoking and Heart Disease” and in 1969
issued the pamphlet How to Stop Smoking, which was its first effort to develop material
to assist smokers in stopping. Since then, AHA has produced other pamphlets and
films; however, a primary focus of its smoking control efforts has been prevention of
smoking by youth.
ALA, in 1965, produced a public education campaign against smoking, “New Viewpoint on Smoking,” based on the 1964 Surgeon General’s Report. ALA again produced
significant public education antismoking materials in the late 1960s when the Federal
Communications Commission (FCC) ruled that broadcasters must present antismoking
public service messages to balance prosmoking advertisements (Patterson 1987). As
part of this campaign, ALA produced two pamphlets, Me Quit Smoking? Why? and
Me Quit Smoking? How? These booklets present the health effects of smoking and
describe cigarette use as a socially learned behavior to be broken either through quitting cold turkey or by gradual withdrawal.
As noted in the previous section, in 1964 the major national voluntary and Govemment agencies had joined to form the National Interagency Council on Smoking and
Health to coordinate antismoking activities. In general, the voluntary organizations
during the late 1960s and the 1970sstressed the public health education approach to disease control rather than the legislative approach.
In 1967, attorney John Banzhaf obtained a ruling from the FCC applying the Fairness Doctrine to cigarette advertising and requiring broadcasters to provide a significant
amount of time to antismoking messages to balance the prosmoking message of
cigarette advertisements (Patterson 1987). In 1968, Banzhaf formed a new organization, Action on Smoking and Health (ASH), with the immediate goal of legally defending application of the FCC Doctrine to cigarettes and monitoring broadcaster compliance. (See Section on Advocacy, this Chapter).
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The FCC’s ruling was ultimately upheld by the Supreme Court in 1969. Beginning
in mid- 1967, the ruling opened the airwaves to an unprecedented barrage of antismoking messages produced by the major national voluntary agencies (Warner 1986). At
its peak in 1970, the donated television and radio time constituted a subsidy of approximately 200 million dollars (in 1985 dollars) (Warner 1986). These messages
probably helped contribute to changing public opinion on smoking, not only because
they provided information about its health effects, but also because their mere presence
on television reflected, and may have contributed to, a normative change in attitudes
toward the entire issue (Warner 1978, 1986). In 1971, cigarette advertising disappeared from broadcasting, and the frequency of antismoking messages fell dramatically (Warner 1977). (See Chapter 7.)
During the 1970s the efforts of the voluntary agencies continued to focus on educating the public about the dangers of smoking, as exemplified by the title of a film
produced by ALA in 1970: “Is It Worth Your Life?” ACS sponsored a series of
programs on smoking cessation on the Public Broadcasting System and recruited actor
Tony Curtis as its first national IQ (I Quit) Chairman. As early as 1964, ACS had used
athletes and show business personalities in poster campaigns, both to draw attention to
antismoking messagesand to provide social validation of the messages. This trend continued through the 1980s.
In 1973, ALA was the first major voluntary organization to explicitly recognize the
importance of fostering norms supportive of nonsmoking (ASH 1978). ALA had already begun addressing the issue of environmental tobacco smoke (ETS) in 197 1 with
a television public service campaign and a jingle, “Mind Very Much If They Smoke.”
This campaign and those that followed almost every year thereafter portrayed smoking
as antisocial behavior and were intended both to inform smokers that their behavior offended others and to reinforce nonsmokers’ rights to object to ETS.
In addressing the ETS issue, ALA had an advantage over ACS and AHA, whose activities were restricted by their mandates to control cancer and cardiovascular disease,
which in the early 1970s had not yet been related to ETS. The 1972 Surgeon General’s
Report, the first to review the evidence that ETS harms nonsmokers, provided ALA
with sufficient justification to initiate action (US DHEW 1972). In 1973, ALA established protection of nonsmokers as a major program priority and in 1975 became the
first major agency to retain a full-time staff member dedicated to promoting smoking
restrictions.
The nonsmokers’ rights movement continued to build through the 1970s (see next
section on advocacy and Chapter 7), but for the most part it was a local, grassroots campaign. In a report prepared for the Tobacco Institute, the Roper Organization (1978)
called this movement “the most dangerous development to the viability of the tobacco
industry that has yet occurred.” The movement undercut the image of smoking as a socially acceptable and even socially necessary behavior, and it motivated many more
people to join in the antismoking movement out of self-interest. However, the major
voluntary organizations involved in smoking activities for the most part continued to
focus their efforts on a public education approach to the smoking problem.
In 1976, ACS announced a new initiative against smoking entitled “Target 5.”
Among other goals, it aimed to persuade 25 percent of smokers to quit and to reduce
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cigarette tar and nicotine levels by half (ACS 1976). Toward attaining the former goal,
ACS in 1977 issued the “I Quit Kit,” a sophisticated package of materials including
booklets, posters, buttons, a calendar, stickers, and a phonograph record. The basic cessation techniques included: self-monitoring of smoking pattern, deliberate changes in
daily routine, gradual reduction in the number of cigarettes smoked, and suggestions
for nonsmoking maintenance. Two years later, ALA issued its “Freedom From Smoking “@ program, similarly a handsomely packaged kit that has been experimentally
evaluated (Davis, Faust, Ordentlich 1984).
The effort to educate smokers about the possible reduction in danger from low-tar
and -nicotine cigarettes and to encourage the marketing of lower tar cigarettes culminated in the late 1970s when NC1 scientist Dr. Gio Gori and a colleague published
a paper speculating that some low-tar cigarettes, smoked in moderate amounts, might
present little health risk (Gori and Lynch 1978). The voluntary and Government agencies responded with intense criticism. However, the perception existed among many
smokers that some cigarettes are less hazardous than others (see Table 3, Chapter 4).
This was probably related, at least in part, to efforts by the voluntary agencies and
Government agencies suggesting that smokers could lower their risk with steps short
of quitting (ACS 1978). This perception of the safe cigarette changed as evidence
gathered that the use of lower yield cigarettes has almost no health benefit except for
lung cancer (US DHHS 198 1) and may even increase the health risk due to compensation (US DHHS 1988) (See Chapter 5).
In 1972, a no-smoking day was sponsored in Oklahoma by ALA and in 1974 in Minnesota by ALA, ACS, and AHA. In 1977, ACS adopted the Minnesota program and
rechristened it “The Great American Smokeout” (GASO) (Smith 1977). The program
can now be seen as a forerunner of contemporary programs to help smokers quit by
fostering social support for cessation. A nationally publicized event held on the
Thursday before Thanksgiving, GAS0 encourages antismoking activities in the
community and provides materials to those wishing to conduct antismoking activities
in places such as schools, worksites, and health care facilities.
Every year since 1978, ACS has commissioned a Gallup poll of public awareness
and participation in GASO. Awareness has always been high; in 1978, 82 percent of
adults polled were aware of GASO, a figure that reached 90 percent by 1987. Reported
participation by smokers has grown over time also. In 1978,6.7 percent of smokers interviewed reported abstaining from smoking on GAS0 day, with another 19.9 percent
reporting they cut down. In the peak year, 1986,12.8 percent reported that they did not
smoke and 30.9 percent cut down (Figure 1).
Only two published studies provide data on how many people maintain cessation long
term after GASO. In 1979, Dawley and Finkel (1981) followed 125 smokers at the
New Orleans Veterans Administration Hospital who registered to quit on GAS0 day.
Two months after GAS0 day, 66 percent reported that they had attempted to reduce or
quit smoking on GAS0 day. Of those who attempted to stop smoking on GAS0 day,
13 percent (9 percent of the 125 smokers in the study) reported not smoking 2 months
later. In 1984, Gritz, Carr, and Marcus (1988) followed a group of 240 smokers who
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pledged to quit smoking on GAS0 day. At 1-year followup, 25 percent reported not
smoking and 13 percent had continuously quit for the entire year.
The voluntary agencies increased antismoking efforts in the early 1980s. By then,
three of the five television spots ALA produced every year were antismoking messages.
These, as many voluntary agency spots had done, used celebrities to call attention to
the health consequences of smoking. In addition to vigorously promoting GASO, ACS
released a series of attention-getting PSAs, including a simulated “Smoking Fetus” spot

andYul Brynnerin a posthumous
pleato smokers
to quit.
Building on the nonsmokers’ rights movement and the trend toward health promotion at worksites, the voluntary organizations have begun actively marketing smoking
policy and cessation services to businesses. ACS, with a national policy prohibiting it
from charging for any services, has been limited in its activities in this area, but both
ALA and AHA have developed self-supporting intervention programs (“Freedom From
Smoking@ at Work’ and “Heart at Work,” respectively). Both include consultation on
the development and implementation of smoking policies and provision of cessation
clinics and self-help materials.
In 1985, ALA worked with a local television news show in Chicago to produce a
stop-smoking series that aired during 4:30 p.m. or 10:00 p.m. news broadcasts (Flay
1987b). The series, based on the ALA“Freedom From Smoking”’ self-help guide, has
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been replicated in about 10 cities in the United States and has been planned for several
others (Flay 1987b).
ALA and ACS have also developed programs to target pregnant smokers who have
often gone unnoticed. In 1988, ACS developed a smoking cessation program, “Special Delivery,” designed to reach low-income pregnant women in a variety of settings
where they receive prenatal health, education, and social services. The package inchides a video, slides, and a stop-smoking book. In 1986, ALA developed a smoking
cessation program targeted at pregnant women, “Freedom From Smoking for You and
Your Baby,” which is distributed to health care professionals providing services to pregnant women. The kit includes instructions to the provider, posters, and information
leaflets and self-help materials for the pregnant woman. ALA has also developed a
special smoking intervention program for the Los Angeles Women, Infants, and
Children (WIC) nutrition program’s Healthy Mothers, Healthy Babies Coalition. This
smoking cessation program for low-income pregnant women enrolled in WIC began in
1986 and includes slides, handouts, and reminder messages.
In 1982, the three major national voluntary bodies formed the Coalition on Smoking
ORHealth.The Coalition’s major roles are to monitor Federal legislative and regulatory
issues and to support those promoting nonsmoking (see the next Section). In 1986 the
three national voluntary organizations, through the Tobacco-Free Young America
Projectextended their coordinated efforts beyond the legislative sphere and began to
coordinate strategies in public education and information. This project developed an
educational approach, referred to in the preceding section, intended to produce a tobacco-free high school graduating class in the year 2000 (US DHHS 1986a).
Health Professional Associations
Medical and public health groups have played an important leadership role in directing efforts to curtail smoking and its promotion (Lundberg 1985). In terms of their own
smoking behavior, physicians and other health professionals were among the first
groups to respond to the evidence relating smoking and disease. In the early 1950s 53
percent of U.S. physicians were cigarette smokers (Garfinkel and Stellman 1986). Subsequently, smoking rates fell steadily (US DHHS 1985a), and today, 9 percent smoke
(Harvey and Shubat 1987).
Although in the early years many health professionals spoke out against tobacco,
many did not fully accept the epidemiologic evidence (Patterson 1987; Rosenberg
1983). Officially, the American Medical Association (AMA) and most other medical
and public health groups supported the position that research was needed to deal with
the cigarette problem (Patterson 1987; Rosenberg 1983). It was assumed that smokers
would stop smoking if the medical evidence linking smoking and disease was sound.
With regard to public education efforts, AMA and specialty groups urged their members to persuade others to cut down or give up smoking (Cohen 1978; Rosenberg 1983)
but did not otherwise extensively support public education efforts. Even today, data
suggest that many physicians are not advising cessation to patients who smoke (Anda
et al. 1988; Ockene et al. 1987). According to a 1986 national survey of 13,031 adults
aged 17 years and older, only 45 percent of smokers reported that a physician had ever

advised them to stop smoking (Davis 1988b). In other studies it was determined that
the presence of disease is positively related to whether physicians advised cessation
(Anda et al. 1988; Ockene et al. 1987).
In 1964, AMA officially called smoking “. .a serious health hazard” and recommended that health education programs on smoking be developed by AMA and be made
available to the public through the media (lglehart 1986; Lundberg 1985; Rosenberg
1983). However, no funds were appropriated to support the antismoking campaign.
AMA opposed the addition of warning labels to cigarette packages, stating in a 1964
letter to the FrC that “The health hazards of excessive smoking have been well
publicized for more than 10 years. . .they are common knowledge” (Rosenberg 1983).
When warning labels were mandated by Congress in 1965, AMA reversed its position
on the labeling issue. In 1969, AMA passed a resolution to discourage smoking through
pronouncements and education programs (Rosenberg 1983).
In 1978, AMA published a report, Tnhacco and Health, summarizing the results of
a tobacco research program sponsored by the AMA Education and Research Foundation (AMA 1978) that included financial support from the tobacco industry. This report,
which received wide media coverage, concluded that cigarette smoking was an important cause of cancer and chronic obstructive pulmonary disease and constituted a danger
to persons with preexisting coronary disease. The preamble to the report stated that the
findings from the project had not altered the conclusions of the 1964 Surgeon General’s
Report. Following issuance of the report, AMA allocated 45,000 dollars to support a
public service antismoking campaign emphasizing smoking cessation and research
(Rosenberg 1983).
Frustrated by the reluctance of medical organizations to take a stronger stand against
smoking, a family physician, Dr. Alan Blum, in 1977 founded the organization Doctors Ought to Care (DOC), a group of health professionals who direct their attention at
tobacco advertising (Blum 1979, 1980). (See Advocacy Section, this Chapter.) Other
medical and public health organizations have recently taken strengthened stands against
the tobacco industry.
In 1986, AMA accepted a proposal for a public awareness campaign that called for
a localized public health initiative designed for implementation by local medical
societies or individual physicians (Lundberg and Knoll 1986). The result of this
proposal was the development of the “Physicians Leadership Kit” (AMA 1987). The
kit contains information on developing smoke-free health care facilities, material to
lobby legislators and other public health officials to enact antismoking laws, and information for presentation to school groups to encourage a tobacco-free lifestyle. The kit
presents sample materials that have been used successfully in various locations around
the country and includes camera-ready copies of materials that can be easily
reproduced. A total of 3,000 kits was produced in 1987, with copies sent to 1,000 local
medical societies and auxiliaries.
In addition to AMA, several other medical and public health groups have been active in promoting smoking control measures. As long ago as 1968, the American College of Chest Physicians (ACCP), in conjunction with the National Clearinghouse for
Smoking and Health, cosponsored a national forum on office management of smoking
problems (Soffer 1988). The proceedings of the conference were published in ACCP’s
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official journal, Chest (ACCP 1968). Beginning with the convocation at the 1979
Scientific Assembly and repeated at every convocation since, new ACCP fellows
pledge to make their offices and clinics centers of smoking cessation (Soffer 1980). l,,
1982. ACCP prepared work kits for physicians to use as teaching aids in instructing
patients about the dangers of smoking and techniques for smoking cessation (ACCp
1982).
In 1987, the American Academy of Family Physicians (AAFP) developed a stopsmoking kit for.use by family physicians in their offices (AAFP 1987). The kit includes
a physician and office staff manual, stickers to identify the charts of patients who smoke,
a smoking history form, and cessation materials for patients. The American Society of
Internal Medicine has produced three antismoking kits for its members, one with
material for physician offices (e.g., posters, tent cards, lapel pins), another with material
for lobbying, and a third with material to stimulate media coverage on smoking and
health (Davis 1988b). The American Academy of Pediatrics (AAP) is a sponsor of the
Tobacco-Free Young America Project (AAP 1987). The American Dental Association
(ADA) in 1987 published a pamphlet describing the hazards of smokeless tobacco use,
ADA has produced similar pamphlets on smoking and oral cancer.
Available evidence indicates that physicians can have a significant impact on the
smoking behavior of their patients and that cessation outcomes increase as interventions such as self-help materials, development of acessation plan, and groups are added
(Kottke et al. 1988; Ockene et al. 1988; Russell et al. 1979; Russell et al. 1983). Medical organizations such as AAFP, the American Society of Internal Medicine, and the
American Medical Women’s Association are therefore supporting programs at theirnational and regional meetings to train physicians to be more effective in helping smokers
to stop smoking.
Through funding in 1984 from NCI’s Smoking, Tobacco, and Cancer Program, investigators involved in physician training have demonstrated that smoking intervention
training programs can have a significant impact on physician skills (e.g., Ockene et al.
1988; Wilson et al. 1988). These investigators have produced their own training packages. Other NCI-funded investigators have demonstrated the importance of office
management materials that are needed to provide systematic identification of smokers,
who are then given advice to stop smoking (Cohen et al. 1987; Solberg 1988). With
the use of office procedures such as chart stickers and a system to monitor smokers,
significantly more smokers are identified and available for physician advice. These
programs indicate that physician smoking intervention skills and office practices can
be improved with relatively brief training programs. Concern has,been expressed.
though, about the lack of coordination among the many private medical organizations
and public health agencies producing materials for use by physicians to encourage
smoking cessation by patients (Davis 1988b).
The contemporary efforts of medical and public health groups to curb tobacco use
have recognized that smoking control efforts must not only attempt to persuade individual smokers to stop, but also must help change the social environment that supports smoking (Iglehart 1986, Lundberg and Knoll 1986: Kottke et al. 1988). This is
discussed later in this Chapter.
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Federal Government Cessation Support
Office on Smoking and Health
In January 1968, the National Clearinghouse for Smoking and Health worked closely with ACS and the Public Broadcasting Service (PBS) to produce the “National Smoking Test.” which was aired over the CBS television network during prime time. This
I -hr program was designed to give cigarette smokers suggestions on how to stop smoking (ASH 1978).
The Clearinghouse implemented the first study of a communitywide smoking control intervention in San Diego County. CA, between 1966 and 1971 (US DHEW 1976)
(see Part I). This study included interventions aimed at schoolchildren, health professionals, and adult smokers. Although evaluation of the project was limited, the data
collected suggested that the intervention had been successful. Survey results showed
significant reductions between 1966 and 1975 in the percentage of adult smokers in
San Diego compared with those in national samples (US DHEW 1976).
The first Government antismoking poster was produced by the Clearinghouse in
1968. The poster, carrying the message “100,000 Doctors Have Quit Smoking
Cigarettes. Maybe They Know Something You Don’t,” appeared on U.S. Post Office
trucks (Davis 1988b). Between 1967 and 1971, the Clearinghouse worked with ACS,
ALA, and AHA to produce antismoking messages to be aired as a result of the FCC
Fairness Doctrine ruling (Patterson 1987). Over the years, OSH has planned and
produced several award-winning public education and information campaigns on
smoking and health (US DHHS 1986a).
National Cancer Institute: Smoking. Tobacco, and Cancer Program
As discussed in the preceding section, the primary thrust of the Smoking, Tobacco,
and Cancer Program (STCP) has been to study smoking behavior and to test intervention strategies for reducing tobacco use. Research programs have been supported in
the areas of adolescent smoking prevention, self-help smoking cessation, mass media
approaches to smoking control, and the use of physicians and dentists as interveners,
as well as in special populations including blacks, Hispanics, women, and smokeless
tobacco chewers (Fanning 1988; NC1 1986a). In 1986, STCP launched a multicenter
study to evaluate the impact of a communitywide intervention effort to reduce smoking prevalence, particularly among heavy smokers. Costing 42.5 million dollars over
8 years, the effort is funding 11 institutions and involves 2 million people in 22 communities in North America; I I of these 22 communities receive support to develop and
promote cessation interventions. Interventions range from communitywide approaches
including mass media and environmental change to those focused on groups of individuals, such as physician counseling, worksite programs, and self-help strategies.
The campaigns will be linked with the existing programs of major voluntary and civic
organizations in an effort to widely disseminate intervention components (Hamm 1988;
Pechacek 1988).
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Although research has always been the primary mission of NCI, in the mid- 1970s it
began developing broad public and professional information programs on smoking
through its Office of Cancer Communications (OCC) (US DHHS 1986a). In 1977,
OCC published Clearing rhe Air, a self-help smoking cessation booklet. An updated
version of the booklet was produced in 1987. This booklet is among the most popular
NC1 publications. It has been promoted through print and television announcements
produced by OSH and through the OCC supermarket distribution program. Since the
booklet was first produced, approximately 7 million copies have been distributed.
In 1978, OCC, in collaboration with AAFP and ALA, produced a speaker’s kit for
use by physicians and local organizations to present a community-based smoking
education program. The kit, entitled “Everyone Can Do Something About Smoking,”
consisted of a slide-tape presentation narrated by Dick Cavett, “Smoking Digest,” a
planner’s guide, physician guidelines, Clearing the Air, and a community action
pamphlet. It was promoted initially through AAFP and ALA chapters, which resulted
in about 250 orders for the kit. In 1979, the kit was duplicated for distribution through
the National Audio/Visual Center.
OCC has been active in trying to increase the involvement of health professionals in
counseling patients about cessation of tobacco use (NC1 1982). In 1978, OCC produced
“Helping Smokers Quit,” a cessation kit for use by physicians to help their patients stop
smoking. The kit emphasized the “how-to” rather than the “why” of smoking cessation and contained a physician guide, followup note, memo to the nurse, waiting room
posters, and a set of materials for 50 patients (including a repackaged version of Clearing the Air). The kit was promoted beginning in 1978 through two national mailings
of a flier to 175,000 primary care physicians, several targeted direct mailings, special
activities by outside organizations, and print advertisements and editorial placements
in professional journals. About 150,000 kits were distributed over a 4-year period. A
qualitative assessment of the kit showed that physicians were generally positive about
using the materials (NC1 1982). However, a key finding was the failure of physicians
to use the followup mail piece, emphasizing the need to develop practical ways to reinforce and maintain the smoking cessation effort begun in the physician’s office.
In 1979, the “Helping Smokers Quit” program for physicians was adapted for use by
dentists and dental professionals (NC1 1982). The program was called “Let’s Help
Smokers Quit.” Beginning in 1980, this program was promoted by direct mail to
137,000 dentists, 37,000 dental hygienists, and 25,CKKldental assistants; by a targeted
mailing to specialized dental groups; through print advertisements and editorial placements in journals; and through exhibits at dental meetings and conferences. About
50,000 kits were distributed. User evaluation of the kit in 1981 found that the majority
of dentists used the kit’s guidelines to counsel 25 percent or fewer of their smoking
patients. Most dentists found the kit materials to be useful and practical. The waiting
room posters and followup postcards were the least-used components of the kit (NC1
1982).
“Quit for Good,” developed in 1982, is a combined and streamlined version of the
“Helping Smokers Quit” and “Let’s Help Smokers Quit” kits and is based on the evaluation results of the earlier kits (NC1 1982). It features a health professional guide, waiting room materials, and 50 sets of two patient booklets, Quit It, a redesigned version
422

of Clearing the Air, and a new piece, For Good, which focuses on maintenance of nonsmoking rather than initial cessation. The “Quit for Good” kit was promoted beginning in 1984 by direct mail to 120,000 dentists, cardiologists, chest physicians, community health physicians, and black physicians, and through print advertisements,
editorial mention in professional journals, and exhibits at major medical meetings.
About 60,000 kits have been distributed to date. In collaboration with ACS, the kit is
currently being revised in response to user feedback and an official protocol that NC1
recently developed for physician stop-smoking programs.
The “Pharmacist’s Helping Smokers Quit” kit program was developed in collaboration with the American Pharmaceutical Association and is similar to the physician and
dentist kits (NC1 1982). The distinctive feature of this program is its focus on drug interactions in smoking. The kit contains a pharmacist’s guide, counter cards, posters,
and sets of take-home materials for 25 patients. In addition, OCC and the American
Pharmacological Association worked with a private vendor to produce a special patient
education label for containers that warn of possible adverse smokingdrug interactions.
The program was launched officially in June 1986 at a national news conference at the
American Pharmaceutical Association headquarters. The kit was promoted in succeeding months by direct mail to 25,000 members of the Association, a special mailing to
chain drugstore owners, and print advertisements and editorial mention in pharmaceutical journals. A second wave of direct mail promotions was conducted during summer
1987 targeting the Nation’s 67,000 retail and hospital pharmacies. Response to these
direct mail promotions has been about 15 percent, with about 15,000 kits distributed.
In 1976, NC1 established the Cancer Information Service (CIS), a toll-free telephone
public inquiry system providing information about cancer (US DHHS 1986a). CIS offices are located near major cancer research centers across the United States. In addition to providing telephone assistance, CIS offers free printed materials on subjects
ranging from types of cancer and treatments to smoking cessation. Many of the
materials developed by OCC are distributed through the CIS network. CIS receives
approximately 80,000 calls from smokers annually. In summer 1986, OCC collaborated with the NCI Division of Cancer Prevention and Control to develop a slide
training program for CIS staff to help them better counsel patients who smoke on how
to stop. This represented the first formal training effort for CIS staff on the topic of
smoking since the service was launched.
National Heart, Lung, and Blood Institute
Like NCI, over the years, the National Heart, Lung, and Blood Institute (NHLBI) has
devoted the majority of its smoking control dollars to biomedical research documenting the health hazards associated with tobacco use. Smoking has long been identified
as one of the major risk factors for cardiovascular disease and the major risk factor for
chronic obstructive pulmonary disease (e.g., Doyle et al. 1964; Hammond and Horn
1958; US DHHS 1983a, 1984) (See Chapter 2.). In the mid- 1970s NHLBI undertook
a number of major clinical studies to evaluate whether risk factor intervention for cardiovascular disease could influence disease rates. The best known of these studies was
the Multiple Risk Factor Intervention Trial (MRFIT), a randomized controlled trial to
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investigate the effect of reducing cardiovascular risk factors in a group of asymptomatic
men at high risk for cardiovascular disease (MRFIT Research Group 1982). A total of
12,866 men were randomized into two groups, special intervention (SI) and usual care
(UC), with similar baseline characteristics. Those in the SI group received an intensive
intervention program aimed at facilitating cessation of smoking, reduction in serum
cholesterol by dietary changes, and reduction of blood pressure levels for hypertensives. Men in the UC group received annual medical checkups but no special program
to modify smoking or other risk factors. The smoking intervention consisted initially
of 10 weekly group classes that included smoking intervention and individual cessation counseling by health counselors and physicians (Hughes et al. 198 1). After 6 years,
the SI group reduced its prevalence of smoking 18 percentage points more than the UC
group.
More recently, NHLBI has supported cardiovascular risk reduction studies involving entire communities (US DHHS 1984, 1986a). Smoking control has been a
prominent element of these clinical research studies. Currently, NHLBI is funding
several research projects on the topic of relapse prevention and cessation interventions
aimed at special patientpopulations (e.g., post-myocardial-infarction patients) (NHLBI
1988). In 1984, NHLBI began a multicenter study of early intervention for chronic
obstructive pulmonary disease, the Lung Health Study (NHLBI 1986). The objective
of this study is to determine whether or not an intervention program of vigorous smoking
cessation and use of an inhaled bronchodilator can slow the decline of lung function
over the course of the 5-year period of followup. Approximately 6,000 men and women
aged 35 to 59 years who are at high risk for chronic obstructive pulmonary disease based
on lung function level have been entered into the study. Followup for the study will be
completed in 1993.
In 1985, NHLBI initiated the Smoking Education Program (SEP), modeled after the
highly successful National High Blood Pressure Education Program (NHLBI 1988).
This program seeks to identify and implement strategies to reach critical target audiences that can serve as intermediaries in reaching smokers. For example, health care
professionals have frequent opportunities to advise smokers to quit and are therefore
identified as key targets of SEP. SEP also is developing materials for use in worksites
where employee health programs provide an effective means of risk-factor reduction.
NHLBI efforts to develop and disseminate information to health providers on smoking control initiatives began in 1983 with the publication of the physician guide How
To Help Your Hypertensive Patient Stop Smoking (US DHHS 1983b). This 24-page
color booklet presented four simple smoking cessation procedures that emphasize
patient commitment and physician followup. The guide was disseminated through print
advertisements, and over 30,000 copies were distributed.
In 1983, NHLBI produced “We Can’t Go On Like This,” a series of seven video
vignettes developed as part of MRFIT. From 3 to 7 min long, they provide a humorous
approach to the subject of helping people stop smoking permanently. Each segment of
this program helps workshop participants share and express their feelings and frustrations about their decision to stop smoking (US DH HS 1986a).
In 1986, SEP produced Clinical Opportunities for Smoking Intervention: A Guide
for the Busy Physician (US DHHS 1986e). This physician guide represented an update
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of the material presented in the guide for Counseling Hypertensive Patients To Stop
Smoking. The guide describes a variety of methods for smoking intervention, including what can be done in a waiting room and what can be done during a physical exam,
and how the briefest of interventions can have an impact on patients. Support material
was also developed for the guide, including a slide kit that can be used as part of a medical training program to alert health professionals to methods they can use to have an
impact on their smoking patients. In addition, the program distributes outreach
materials. including reproducible print advertisements and guides to State and local
programs designed to reduce smoking.
In 1986, SEP produced a guide for smoking policies at the worksite. This guide, It’s
Your Blrsiness: Smoking Policies for the Workplace, includes practical information
about implementing smoking policies in the workplace. Facts are provided about smoking in the workplace and the effects of involuntary smoking. Short passagesabout companies that have successfully implemented smoking policies are included along with a
resource section. SEP is continuing to plan and develop approaches to provide practical how-to information for worksites that plan to establish smoke-free or limited smoking environments. Future SEP initiatives will focus on reaching special populations,
including patients with chronic heart or lung disease, minorities, and blue-collar
workers (NHLBI 1988).
A joint conference on “Smoking Policies in the Workplace: Research Needs and
Potential Applications” was convened in 1987 by NHLBI, and cosponsored by NC1
and the Harvard Institute for the Study of Smoking Behavior and Policy. Proceedings
of this conference are forthcoming in the New York State Journal of Medicine (Parker
and Warner 1989).
Office of Disease Prevention and Health Promotion
ODPHP conducted a survey of worksite health promotion programs that included information on smoking cessation, education, and corporate policies (US DHHS 1987).
It collaborated with OSH to produce “A Decision-Maker’s Guide to Reducing Smoking at the Worksite” (US DHHS 1985b). Between 1984 and 1988, the Office managed
the Department’s “Healthy Older People” public education program, which targeted
smoking cessation as one of six health promotion subjects of importance for people
over 55 years of age. The U.S. Preventive Services Task Force, created and staffed by
the Office, has published recommendations for clinical settings on smoking cessation
counseling, together with a supporting scientific review (U.S. Preventive Services
1988). ODPHP staffed smoking and health workshops and participated in symposia
organized by the International Union Against Cancer and delivered in Bolivia and
Columbia (1983), Brazil. Paraguay, Ecuador, and Panama (1984), Costa Rica (1986),
and Hong Kong and China (1987).
Department of Defense
There is a strong historical link between tobacco use and the military. Until 1975,
cigarettes were part of the K- and C-rations provided to soldiers and sailors. In many
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military commissaries, cigarettes sell for approximately 35 percent less than in civilian
stores (Blake 198.5). A 1985 survey of active duty military personnel found that nearly one-half smoked cigarettes, one-quarter smoked cigars or a pipe, and almost onefifth used chewing tobacco, snuff, or other smokeless tobacco (Bray et al. 1986; Herbold 1987). Cigarette use was more common among nonofficers and varied by pay
grades, with those at the lower end of the pay scale exhibiting a higher prevalence of
smoking. A 1986 Department of Defense (DOD) report estimated that smoking-related
health care costs to the military were 209 million dollars in 1984 (DOD 1986).
In March 1986, prompted by the medical evidence linking smoking with disease and
the high prevalence of smoking among military personnel, the Secretary of Defense initiated an intensive antismoking campaign to be conducted at all levels of all services
(DOD 1987). In April 1986, a DOD smoking reduction framework defined three smoking reduction goals for the military: (1) to reduce active duty smoking and other tobacco use by 10 percent per year, (2) to provide smoking reduction information and motivation and cessation assistance to DOD personnel, and (3) to specify designated places
and times where smoking can occur to minimize effects of smoking on nonsmokers
(DOD 1987).
Print and audiovisual materials for the campaign were obtained from voluntary and
Federal agencies. In addition, in 1986, DOD allocated 97,000 dollars for publications
and 324,Odollars for antismoking on military radio and television PSAs (DOD 1987).
Each branch of the service developed its own smoking control plan consistent with
the overall goals of DOD (DOD 1987). The U.S. Air Force (USAF) modified the curricula at the Basic Military Training School, the USAF Officer Training School, the
USAF Academy, and the Air Force Reserve Officers’ Training Corps to include mandatory classes on the hazards of using tobacco products. Similar course material was
included in all professional military education for all officers and enlisted personnel.
In June 1986, the Air Force Surgeon General directed that there be on-base smoking
cessation classes at every medical treatment facility in the Air Force. Nicotine-containing chewing gum was made available in all pharmacies, and tobacco sales were discontinued at all Air Force medical treatment facilities. Smoking was banned in all
hospital and clinic facilities. Smoking was also prohibited on aeromedical evacuation
flights, and the Officer Training School banned smoking during duty hours.
In July 1986, the Army banned the use of tobacco products in basic training and
restricted smoking in other military courses. Army training centers and service schools
incorporated antitobacco information into the curriculum. Smoking cessation courses
were offered to soldiers, retirees, and family members. In November 1986, the Army
participated in GASO.
In March 1987, the Navy Medical Commander directed that all naval hospitals offer
group smoking cessation programs and prohibited the sale of tobacco in medical and
dental facilities. Curricula for all Navy personnel include information on the health
risks of tobacco use. Naval hospitals stock nicotine-containing gum for members in
formal cessation classes. The Navy participated in the 1986 GASO.
The Marine Corps smoking control program is similar to that offered by the Navy.
Guidance and smoking cessation materials are disseminated at all accession training
commands and formal schools. Family Service Centers and Alcohol Counseling
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Centers provide cessation programs. Smoking is prohibited in all medical and dental
facilities.
To monitor the impact of the smoking control program, DOD conducts annual tobacco use surveys of military personnel (DOD 1987). Comparison of the 1982 and 1985
DOD worldwide surveys on alcohol and nonmedical drug use among military personnel revealed that the percentage of active duty smokers has dropped significantly from
53 percent in 1982 to 46 percent in 1985 (DOD 1987) (see Chapter 5). Between November 1986 and March 1987, the monthly dollar sales of tobacco products in military commissaries dropped by 18 percent (DOD 1987). The evidence available to date suggests
that the DOD antismoking campaign has been successful (DOD 1987; Institute for the
Study of Smoking Behavior and Policy 1988). The impact of the campaign is still being
monitored, and the issue of tobacco sales pricing policies is being reassessed.
State Health Departments
A 1987 survey of State and territorial health agencies found that 33 of 52 (61 percent) reported having sponsored smoking cessation programs (CDC 1987). Most State
plans focus on prevention rather than smoking cessation.
Several States have established programs to encourage cessation by pregnant women.
New Jersey, Maryland, and Pennsylvania have developed protocols for use in Statesupported maternity clinics (Coye 1988; US DHHS 1986a). New York has conducted
a mass media education initiative, “Healthy Mothers, Healthy Babies,” to encourage
pregnant women to refrain from alcohol and tobacco use (US DHHS 1986a). Many
local health departments also have established programs that provide cessation activities although these are not consistently cataloged.
Three State health departments, Colorado, Maryland, and Missouri, in collaboration
with the Division of Reproductive Health of CDC, are developing and implementing a
Smoking Cessation in Pregnancy (SCIP) Project to be used in public prenatal clinics.
The purpose of the project is to reduce the incidence of low birthweight among women
using publicly funded prenatal care services. One of the interventions used will be
directed at helping the women to stop smoking. It is anticipated that approximately
4,000 women will be involved in the project and that 2,000 smokers will be exposed to

the smokingcessationintervention.
Commercial Ventures in Smoking Control
As the number of smokers attempting to stop has increased, so have commercial ventures to develop and market cessation aids and services. Today, for-profit stop-smoking programs can be found in almost all major cities in the United States (Schwartz
1987). This Section provides a brief review of commercial ventures in smoking cessation, focusing first on the development and marketing of pharmacologic aids, followed
by a discussion of nonpharmacologic aids and behavioral and motivational programs.
Pharmacologic aids have been reviewed in the 1988 Surgeon General’s Report on
nicotine addiction (US DHHS 1988). The description of commercial ventures in smok-
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ing control is selective. Those nonpharmacologic programs described were chosen because they provide a historical perspective and have well-used national networks.
Pharmacologic Cessation Aids
Smoking deterrent drug products have been available since the early part of this century. Early drug treatments included herbs and spices and mouthwashes that altered
the taste of tobacco so that smoking was less pleasant (Schwartz 1969). In 1936, Dorsey (1936) developed lobeline sulfate capsules to minimize the craving for tobacco.
Lobeline sulfate is the active ingredient in Nikoban and Bantron, two popular nonprescription cessation aids available in most drugstores today. In 1982, a Food and
Drug Administration (FDA) panel that reviewed smoking deterrent drug products concluded that the data were insufficient to demonstrate the effectiveness of lobeline as a
smoking cessation aid (FDA 1982). A similar conclusion was reached regarding the
effectiveness of drug products such as chewing gums, mouthsprays, and tablets containing silver acetate (FDA 1982). In its proposed monograph for over-the-counter
(OTC) smoking deterrent drugs (FDA 1985), FDA tentatively adopted this panel’s conclusions, but FDA has not yet issued a final rule. Silver acetate when combined with
tobacco creates an unpleasant metallic taste in the mouth that presumably serves to discourage smoking.
Clonidine, a drug used to treat high blood pressure, currently is being investigated as
an aid to help people stop smoking (Glassman et al. 1988). Interest in clonidine as a
smoking cessation aid was stimulated by Glassman and colleagues (1984) who
demonstrated a reduction in cigarette urges associated with its use. It is speculated that
clonidine may relieve nicotine withdrawal symptoms through its effect on the central
nervous system’s adrenergic mechanism (Glassman et al. 1984.1988; US DHHS 1988).
Boehringer Ingelheim Pharmaceuticals, Inc., currently is conducting studies to evaluate
the effectiveness of a clonidine transdermal patch as a smoking cessation aid. Clonidine
is not currently approved for marketing as a smoking cessation aid by FDA.
To date, the most successful and effective drug product developed to assist smokers
in stopping is nicotine polacrilex gum, a nicotine-containing chewing gum (US DHHS
1988). It is marketed by Lakeside Pharmaceuticals, a Division of Merrell Dow.
Nicotine-containing gum was developed on the premise that nicotine is the primary
reinforcer of smoking. It was reasoned that a product that could deliver nicotine into
the body in a form with lower potential to produce dependence could aid smokers in
stopping (Femoe. Lichtneckert, Lundgren 1973).
Nicotine-containing gum was first developed and manufactured by A.B. Leo in
Sweden in 1971. Early studies with the gum showed poor results. However, a carbonate buffer added to improve absorption of nicotine improved cessation rates (Axelsson and Brantmark 1977).The main benefit associated with gum use is the alleviation
of withdrawal symptoms. Several studies have demonstrated the effect of nicotine-containing gum in relieving irritability, anxiety, problems in concentrating, restlessness,
and hunger (Hughes and Miller 1984; Schneider, Jarvik, Forsythe 1984; US DHHS
1988). Studies suggest that the gum does not fully replace the nicotine provided by
cigarette smoke. Benowitz, Jacob, and Savanapridic (1987) reported that chewing 2428

mg nicotine gum on an hourly schedule for 10 hr yielded blood nicotine levels comparable to one-third that achieved while smoking. Use of a 4-mg nicotine gum causes
a greater increase in blood nicotine levels and may increase cessation rates (Tonnesen
et al. I988 j. However, only the 2-mg dose is approved for use in the United States (US
DHHS 1988).
Numerous studies have reported on the efficacy of nicotine polacrilex gum in achieving smoking cessation (Schwartz 1987; US DHHS 1988). Many of these studies are
well-controlled double-blind investigations comparing nicotine-containing gum with a
placebo gum (British Thoracic Society 1983; Campbell, Lyons, Prescott 1987;
Fagerstrom 1982: Fee and Stewart 1982: Hall et al. 1987: Hjalmarson 1984; Jamrozik
et al. 1984; Jarvis et al. 1982; Puska, Bjorkqvist. Koskela 1979; Schneider et al. 1983;
Tonnesen et al. 1988). No studies to date have compared nicotine-containing gum with
othercessation drug products, such as those containing lobeline orclonidine (US DHHS
1988). Not all studies have shown nicotine polacrilex gum to be effective (British
Thoracic Society 1983; Campbell, Lyons, Prescott 1987; Fee and Stewart 1982; Jamrozik et al. 1984). Long-term cessation rates (over l-year followup) vary widely from
3 to 49 percent (US DHHS 1988). Nicotine-containing gum has become an increasingly popular adjunct to behaviorally based cessation programs. Studies suggest that
behaviorally based treatment in conjunction with nicotine polacrilex gum tends to be
more effective than the same program without gum, or compared with gum alone
(Fagerstrom 1982; Hall et al. 1987; Killen, Maccoby, Taylor 1984).
FDA approved the marketing of nicotine-containing gum in the United States as a
prescription smoking cessation aid in January 1984 (IMS 1984). The product became
available to the public in mid-March of that year. It retails for about I8 dollars for a
box of 96 pieces. A mailing piece introducing the gum was circulated to 77,000
physicians (IMS 1984). In the 4 months after FDA approval of nicotine polacrilex gum,
Merrell Dow spent more than 4 million dollars to launch the product (IMS 1984). Over
80 percent of promotion dollars was used for in-person promotion in physicians’ offices and other health care settings. The result of this massive promotional campaign
was one of the fastest selling prescription products ever introduced (IMS 1984). Sales
were 42 million dollars in 1984,46 million dollars in 1985,54 million dollars in 1986,
and 60 million dollars in 1987.
As part of its promotional campaign, Merrell Dow has supported many medical symposia on smoking, underwritten the cost of a newsletter on smoking cessation sent to
over 40,000 physicians annually, and helped support the development and distribution
of training materials on smoking cessation for health professionals.
Since the gum was introduced in March 1984. an estimated 4 to 6 million smokers
(approximately one-tenth) have used it. Surveys of gum users show that two-thirds of
prescriptions are generated by the patient rather than the physician. Lakeside advertising in public media (which does not mention the product or brand name) encourages
smokers to ask their physicians for help in stopping smoking. The commercial success
of nicotine polacrilex gum is likely to encourage other pharmaceutical companies to
consider developing and marketing cessation drug products. Several nicotine-containing products are under investigation as cessation aids, including nasal nicotine solutions, nicotine dermal patches, and nicotine aerosols (US DHHS 1988).
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Nonpharmacologic Cessation Aids
A variety of nonpharmacologic aids have been produced over the years to assist
smokers in reducing or stopping smoking, including filter systems, smokeless cigarettes, self-help books, audiotapes, and more recently, videos (Schwartz 1987).
Evidence regarding the effectiveness of these cessation aids is extremely limited or nonexistent. Many companies have developed cigarette filter systems to help people stop
smoking. The basic idea behind a filter system as a cessation aid is to reduce the amount
of nicotine taken in, allowing smokers to wean themselves from the chemical addiction
(Schwartz 1987). One of the most popular filter systems available, One Step at a Time,
manufactured by Teledyne Water Pik, was first marketed in 1977 and is sold primarily through chain drugstores and advertised in conjunction with local retailers. The filter system consists of four reusable filters, each of which further reduces the amount of
tar, nicotine, and carbon monoxide from cigarette smoke. Each of the filters is to be
used for 2 weeks. The One Step at a Time filter system sells for about 10 dollars.
Teledyne Water Pik also markets a single filter system called Step Four, which is the
fourth filter in the filter system and sells for about 5 dollars. In the FDA’s 1980 response
to a petition filed by Action on Smoking and Health for the regulation of cigarette filters as medical devices (FDA 1980), the agency concluded that some of the labeling
and advertising for detached cigarette filters established intended therapeutic uses for
One Step at a Time and certain other products. Thus, One Step at a Time and certain
other detached cigarette filters were considered as medical devices within the agency’s
jurisdiction.
Smokeless cigarettes that simulate the taste of tobacco smoke are another popular
cessation aid. E-Z Quit, a smokeless cigarette sold through a mail order company, consists of a plastic cigarette with three menthol flavor capsules. The product sells for
about 10 dollars and is widely advertised in popular magazines and newspapers. E-Z
Quit was designed to deliver flavoring ingredients through inhalation, and was intended
and labeled for use as a smoking deterrent. Products so formulated and labeled are
regarded by the FDA as drugs and have been included in the agency’s ongoing OTC
drug review. Under this review, in 1982 an Advisory Review Panel (FDA 1982) concluded that the data are insufficient to demonstrate the effectiveness of such products
as smoking deterrents. In 1985 the FDA tentatively concurred with this conclusion in
its proposed monograph (FDA 1985). A final rule has not yet been issued.
Dozens of different how-to-quit-smoking books have been produced. Many of the
books are written by former smokers and psychologists who provide a wide range of
suggestions on how to stop smoking. Studies evaluating the efficacy of quit-smoking
books have reported mixed results (Cummings et al. 1988; Davis, Faust, Ordentlich
1984; Glasgow and Lichtenstein 1987; Glasgow and Rosen 1978; FDA 1982). In
general, the findings of studies comparing the effectiveness of different quit-smoking
books suggest that no one book appears to be better than any other. The addition of a
personal contact to the provision of written materials appears to enhance quitting behavior (Flay 1987b; Kottke et al. 1988). Many bookstores also sell audiotapes on how
to stop smoking. In 1985, ALA produced “In Control,“@ a smoking cessation video
program that smokers can use at home on a videocassette recorder. “In Control” runs
for 2 hr and consists of 13 segments that viewers are encouraged to see on different
days. Users also receive a 124-page viewer guide and a 20-min audiotape with motivational and relaxation messages. The package sells for 60 dollars. A recent evaluation
of the program, which did not use a control group, involved 100 smokers and found
that 53 completed the program, with 3 I verified abstinent by carbon monoxide testing
1 month after completion. Twenty-one of the 100 smokers who started the program
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were not smoking 1 year after completing it and 16 of these reported total abstinence
during the l-year followup period (Marston and Bettencourt 1988). ACS recently
produced the ACS Freshstart video, a 2 1-day program that focuses on maintaining cessation (i.e., quit day is day I). The video sells for about 20 dollars.
Recently. Health Innovations, Inc., developed and began marketing a computer-assisted smoking cessation program called “LifeSign. ” “LifeSign” consists of a creditcard-sized microcomputer and self-help booklet. The microcomputer is used to assist
smokers in designing a tailored, gradual cutdown program that helps the smoker
withdraw from the nicotine in cigarettes. Two studies of “LifeSign” show validated 6month cessation rates of 18 and 28 percent (Frederiksen et al. 1988). However, both
of these studies were based on small samples of self-selected smokers and did not involve comparisons with other cessation interventions.
Stop-Smoking Programs
Hypnosis has long been advocated as an effective treatment for stopping smoking
(Schwartz 1987). A review of smoking cessation treatments listed in the telephone yellow pages of 47 U.S. cities found that hypnosis was the most frequently advertised service (Schwartz 1987). Hypnotists accounted for 31 percent of all services listed. The
intent of hypnosis as a smoking cessation treatment is often to increase personal motivation to stop smoking (Spiegel 1970). This is usually done by posthypnotically suggesting a link between smoking and unpleasant experiences (e.g., “smoking is a poison”).
Many hypnosis techniques are similar to behavioral therapy methods (e.g., relaxation
training, increased awareness of smoking cues), making it difficult to distinguish the
specific effects of hypnosis. Spiegel ( 1970) suggests that hypnosis alone does not make
a person stop smoking, but when combined with motivation, helps the subject concentrate on changing his or her smoking behavior. Schwartz’s review of 31 hypnosis
trials concluded that hypnosis, when used as the only cessation method, is ineffective
(Schwartz 1987).
More recently, acupuncture has been touted as an effective treatment for smoking
cessation (Schwartz 1987). Acupuncture involves the use of needles or staplelike attachments placed in the nose or ear (Schwartz 1987). The mechanism by which
acupuncture may help a person stop smoking is not clear. Several investigators suggest that acupuncture relieves smoking withdrawal symptoms, although there is little
evidence to support this claim (Fuller 1982; Schneidernan 1981). Others suggest that
the effect of acupuncture is psychological and depends on personal motivation to stop
smoking (Machovec and Man 1978; Martin and Waite 1981). Studies that evaluate
acupuncture as a smoking deterrent vary widely in the methods used and in the cessation rates reported (Schwartz 1987).
One of the oldest and most successful commercial cessation programs is SmokEnders, which was started by a former smoker, Jacquelyn Rogers, in 1969. Headquartered in New Jersey, SmokEnders has chapters or franchises in many U.S. cities
and in several foreign countries (Schwartz 1987). The program consists of six 2-hr sessions held over a 6-week period. Classes are conducted by former smokers who are
graduates of the SmokEnders program. The program emphasizes motivation for stopping and brand switching, as well as behavioral and cognitive skills for gradually reducing the amount smoked. In 1985. Comprehensive Care Corporation purchased the
license to operate SmokEnders. However, the program is basically the same as the one
developed by Rogers in 1969. The cost of the program varies by location, ranging from
225 to 300 dollars. Since SmokEnders was established in 1969, an estimated 600,000
smokers have completed the program.
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The Schick Stop Smoking program, started in 197 1, was the first well-known commercial program to use counterconditioning techniques to help people stop smoking
(Smith 1988). The Schick Stop Smoking program includes three phases: a l-week
preparation phase, a l-week counterconditioning phase, and a support phase (Smith
1988). In the preparation phase, smokers are instructed to keep a record of each
cigarette smoked. The counterconditioning phase of the program consists of five I-hr
treatment sessions held on consecutive days. Two counterconditioning techniquesmild electric shock to the wrist and quick puffing on a cigarette-are used to attach
negative experiences to common cues for smoking. In the support phase, clients return
to the center for group counseling, receive weekly telephone contacts, and have one additional counterconditioning session. The program is run by trained nonmedical personnel and treats about 2,000 smokers annually. The cost of the program is 595 dollars.
Worksite and Hospital Wellness Programs
Stimulated by both public and private initiatives, an increasing number of businesses
have adopted policies that either limit or ban smoking at work (Bureau of National Affairs 1987; Orlandi 1986; US DHHS 1986b; Martin, Fehrenbach, Rosner 1986) (see
Chapter 7). This trend has resulted in an increased demand for smoking control
programs offered at worksites. Worksite programs have the advantage of having an
available defined population that can potentially be reached. Many organizations have
attempted to capitalize on the demand by developing and marketing smoking control
programs specifically for worksites (Newsweek, August 29, 1988). The efficacy of
worksite smoking programs was reviewed in the 1985 Surgeon General’s Report (US
DHHS 1985a), which presented somewhat disappointing results. Since that review,
other outcomes have been somewhat more encouraging (e.g., Omenn et al. 1988).
In 1980, Control Data Corporation began marketing “Stay Well,” a health promotion
program designed for businesses (Anderson and Jose 1987). The smoking control component of the “Stay Well” program is called “How to Quit Smoking” and consists of
eight I-hr group sessions conducted over 7 weeks. The program emphasizes nicotine
fading and behavioral coping skills. When the program was first introduced in 1980,
classes were conducted by staff from Control Data. However, this proved to be costly
and limited the geographical reach of the program. In 1982, the “Stay Well” program
began licensing hospitals to deliver and market the program. Today, there are 50
licensed distributors located in most major population centers. More than 600 corporations have used the “How to Quit Smoking” program. The cost of the program varies
by distributor, ranging from 35 to 80 dollars per smoker.
Johnson and Johnson, Inc., has recently begun marketing *‘Live for Life” (LFL), a
wellness program designed for the workplace (Wilbur 1983). The smoking cessation
component of LFL includes an annual health screen with medical advice on smoking,
environmental changes to support nonsmoking, and regularly scheduled stop-smoking
classes. Classes consist of 14 I-hr sessions held over a 3-week period. Smoke holding, group support, relaxation training, and behavioral coping skills are the primary elements of the program (Shipley et al. 1988). A recent report on the effectiveness of the
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LFL stop-smoking program showed that in four companies exposed to the program, 23
percent of smokers were not smoking 2 years later compared with 17 percent in three
matchedcomparison companies (Shipley et al. 1988). Among smokers in the LFL companies, 2 1 percent enrolled in the stop-smoking classes and 32 percent of these were
not smoking after 2 years (Shipley et al. 1988).
In 1976 the American Institute for Preventive Medicine began marketing a stopsmoking program called “Smokeless.” The program includes five 1-hr sessions held
on consecutive days, plus three maintenance classes spread over 2 weeks (Powell and
McCann 198 I j. The program instructs smokers in a wide range of behavioral and cognitive coping skills and includes some mild counterconditioning procedures (e.g.,
“pinky puffing” (puffing a cigarette while holding it between the pi&y and ring finger)),
loud white noise, filters dipped in anti-nail-biting solution). “Smokeless” has recently
been adapted into a self-help format that sells for 39 dollars. The self-help program is
packaged in an attractive kit with six booklets and a relaxation audiotape. The Institute
also markets a guide for establishing a smoking policy in the workplace. ‘Smokeless”
is licensed to hospitals or businesses to use and market program materials. Hospitals
in turn will offer the program to people in the community. Corporate affiliates offer
the program solely to their own employees. Each hospital affiliate is responsible for
marketing the program in a defined geographic region. Since 1983. 250 hospitals and
several large corporations have been licensed to conduct “Smokeless,” although this
does not mean that they actually run the program. The Institute conducts a 3-day training seminar on how to run the program and provides each trainee with a set of materials.
The Institute also assists hospital affiliates in marketing the program. Program
materials are sold to the affiliate hospital or corporation for 30 dollars per person. The
fee for “Smokeless” varies by affiliate, ranging from 75 to 225 dollars per smoker.
Smoke Stoppers is another commercial stop-smoking program that licenses hospitals
and other outlets to use its materials. The program is marketed by the National Center
for Health Promotion in Ann Arbor, MI. The format of Smoke Stoppers is similar to
that of “Smokeless,” with five classes in the first week, followed by three maintenance
sessions. Outlets certified to conduct Smoke Stoppers programs are given exclusive
rights to market the program in a defined geographical region. All Smoke Stoppers instructors are required to be former smokers and must attend a 40-hr training program.
Program materials are sold to affiliates at a cost of 39 dollars per person. The fee

chargedto smokersvariesby outlet,averagingabout 150dollarsper person. Smoke
Stoppers was established in 1977 and has licensed over 3000utlets toconduct programs.
One of the 1990 Health Objectives for the Nation calls for at least 35 percent of all
workers to be offered employer/employee-sponsored or -supported smoking cessation
programs either at the worksite or in the community. While there are no national data
available to measure the percentage of all workers who have access to such a program,
a 1985 survey, the National Survey of Worksite Health Promotion Activities, gathered
data on smoking cessation programs in worksites with 50 or more employees, which is
reflective of approximately 58 percent of the U.S. workforce (US DHHS 1987).
Preliminary analyses indicate that approximately 36 percent offer some kind of smoking cessation program. Due to the incompleteness of the data, evaluation of progress
toward achievement of the objective cannot be adequately accomplished.
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In addition to offering cessation programs, businesses are increasingly providing incentives to employees to encourage them to stop smoking (Orleans and Shipley 1982).
A small ambulance company in Oregon offered a 5 dollar monthly bonus to any
employee who did not smoke during work hours. As an added incentive, the accumulated bonuses for the year were matched at Christmastime. After 1 year, 4 of the 16
smokers claimed abstinence from smoking at work (Rosen and Lichtenstein 1977).
Smokers employed at a hospital in upstate New York were offered the chance to win a
250 dollar cash prize if they stopped smoking for 1 month. Of all smokers, 14 percent
enrolled in the contest, and 36 percent of these enrollees were not smoking 3 months
after the contest ended (Cummings, Hellmann, Emont 1988). A common type of incentive is the offer to pay part or all of the cost to attend a cessation program. Campbell
Soup Company splits the cost for employees to attend an onsite smoking cessation
program (Schwartz 1987). General Motors absorbed 75 percent of the fee for a smoking cessation program offered to employees (Schwartz 1987). The evidence available
does suggest that incentives can serve as a useful adjunct to other cessation services in
the workplace (Klesges, Vasey, Glasgow 1986; US DHHS 1985b).
Summary
The Chapter 8 Appendix includes a chronology of key events that have influenced
smoking education and cessation activities over the past 25 years. The antismoking
campaign of the 1960s focused primarily on educating the public about the health
hazards of tobacco use (Warner 1986). An assumption underlying the early antismoking efforts was that an informed public would discontinue smoking. This assumption
was not without merit in that cigarette consumption did fall significantly in response to
information about the dangers of cigarette use (Hamilton 1972; Warner 1977, 1981,
1986). However, the assumption that smokers merely needed to be motivated to stop
ignored the addictive nature of smoking and the fact that many found it extremely difficult to stop smoking (US DHHS 1988).
The 1970s saw an increased emphasis on devising methods to assist smokers in stopping and staying off cigarettes (Schwartz 1987), with special attention to cognitively
based self-management approaches.
The 1980s have seena renewed emphasis on educating the public about the hazards
of tobacco use and increased efforts to recruit smokers to attempt cessation. Such an
emphasis seems appropriate given the fact that the vast majority of smokers need first
to be persuaded to stop before efforts are directed at offering assistance in stopping.
The national voluntary agencies, especially ACS. ALA, and AHA, have played a significant role in educating the public about the hazards of tobacco use. This has been
achieved through a wide variety of interventions including the distribution of educational materials, sponsorship of cessation programs, and production and dissemination
of PSAs that carry an antismoking message. Although the smoking education efforts
of the national voluntary health agencies have been the most visible of any group, some
critics note that more might have been accomplished if a higher level of interagency
collaboration had existed. In 1978, a blue ribbon panel of experts commissioned by
ACS to study the problem of smoking and the effectiveness of antismoking activities
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concluded that the major voluntary health organizations should actively pursue increased coordination of their efforts and resources in producing materials to assist
smokers in quitting (ACS 1978).
Until the 198Os,the voluntary health agencies focused their efforts on educating the
public about the facts on smoking and health and did little to initiate political and legal
challenges to the tobacco industry (,Patterson 1987). The formation of the Tri-Agency
Coalition on SmokingORHealth in1982 represented a major shift in the smoking control focus of the voluntary health agencies. The Coalition was formed primarily to
promote cooperation in obtaining legislation on smoking control issues.
Government smoking control efforts have been characterized by some observers as
modest (ACS 1978). OSH, the only Federal agency devoted exclusively to the smoking issue, today has a budget that, in real dollars, is roughly one-half of the budget in
1966 when its predecessor, the National Clearinghouse, was established. (See Chapter
7.) Federal spending on smoking control has increased over the years, with the majority
of funds supporting research rather than interventions. In recent years, there has been
a shift away from supporting biomedical research on the hazards of tobacco to supporting studies on the behavioral aspects of smoking, including smoking cessation.
However, there is little evidence of transfer of research findings to community settings,
and some observers have questioned whether limited public health resources should be
disproportionately expended on treating smokers individually or in small groups, to the
exclusion of mass media and public relations efforts aimed at changing the social,
economic, and political environment that supports smoking (Chapman 1985). NC1 now
emphasizes support of studies that investigate effective application and dissemination
of smoking programs (Fanning 1988;NCI 1986b)and NHLBI is supporting large community programs of applied research that include smoking (US DHHS 1984, 1986a).
The opportunity to develop and market cessation aids and programs has expanded in
the past decade as more smokers have attempted to stop. The use of pharmacologic
therapies to aid cessation increased markedly with the introduction of nicotine
polacrilex gum in 1984. Alternative methods of nicotine replacement are currently
under investigation along with other pharmacologic cessation approaches (e.g.,
clonidine) (US DHHS 1988). In addition to pharmacologic aids, behaviorally oriented
cessation programs, particularly those targeting worksites, have increased in the past
decade. Likewise, greater efforts are now being made to increase involvement of
physicians and other health care professionals in smoking intervention.
In general, different types of smoking cessation strategies (e.g., condition- or cognition-based) have been emphasized during different time periods, new strategies have
been added, and some specific behaviorally oriented smoking cessation strategies appear to have changed relatively little in the past 25 years. The packaging and marketing of these programs have also become more sophisticated, with an increased emphasis
on targeting specific groups of smokers (e.g., pregnant women, Hispanics, blacks).
There has been a gradual shift in the way cessation interventions are promoted from
approaches that largely require smokers to seek assistance on their own to more aggressive strategies that actively recruit smokers to seek help and stop. Examples of active
recruitment strategies include televised stop-smoking clinics (Flay 1987b) and contests
and competitions to promote abstinence behavior (Cummings, Hellmann, Emont 1988;
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King et al. 1987; Klesges, Vasey, Glasgow 1986). The level of smoking cessation activity has increased in recent years, spurred by regulatory decisions restricting smoking (Chapter 7) and changing public perceptions and attitudes regarding tobacco use
(Chapter 4).
A significant event in terms of promoting smoking cessation activities of the national organizations was the 1967 FCC ruling applying the Fairness Doctrine to broadcast
cigarette advertising. This policy prompted organizations to become involved in activities such as production of PSAs. The next chapter will cover this and other policy
activities. Evidence indicates that the resulting increase in the volume of antismoking
messages helped contribute to a substantial decline in cigarette consumption (Hamilton 1972; Warner 1977. 1981, 1986).
The last 25 years have seen an increase in smoking cessation research and the implementation of numerous public health approaches designed to help people stop smoking. Working toward an integrated approach of policies and programs in the available
community networks seems to be a direction in which the smoking-and-health campaign is moving (US DHHS 1986b).
PART III. ANTISMOKING

ADVOCACY

AND LOBBYING

Nature and Objectives of Advocacy and Lobbying
Individual citizens and organized groups have played an active role in the development of public and private policies affecting smoking and the cigarette product. Their
activities range from efforts to inform and educate individuals and the public at large
about the health consequences of smoking to advocacy and lobbying to influence
policies and legislation to prevent or reduce smoking. The latter are considered in this
concluding part of the present chapter as a bridge between voluntary antismoking activities and mandated activities (Chapter 7). Advocacy and lobbying are undertaken
voluntarily by private citizens and organizations, but with the intent of influencing
smoking-related laws and regulations.
Development and implementation of health information and education strategies are
oriented toward providing or imparting information to teach or instruct, often with a
view toward influencing thought and behavior. Earlier parts of this Chapter and other
sections of this Report address information and education activity as a component of
health education efforts designed to provide antismoking messages. As discussed in
this Chapter, several such efforts incorporate advice and instruction on how to remain
or become a nonsmoker.
Advocacy encompasses efforts to shape opinion in support of public policy. Lobbying, in its strictest sense, means directly attempting to influence legislators, especially
in favor of a special interest. Frequently, lobbying also is used to mean directly trying
to influence officials to take desired action, or to influence the political process toward
a specific outcome. Despite these definitions, advocacy and lobbying activities often
overlap and their distinction is not always clear.

436

A primary purpose of these pursuits is to shift perceptions and attitudes about smoking: to change from viewing smoking as a matter of personal choice toward viewing
smoking as a significant public health problem requiring adoption of public health
policy interventions. Antismoking advocacy and lobbying both recognize and act on
the fact that smoking is a political as well as a health, social. and economic issue.
Few antismoking advocacy and lobbying efforts have been studied systematically,
making it difficult to attribute changes in policy or public opinion to a specific group
or activity. Furthermore, little exists in the published literature on smoking that
describes the advocacy and lobbying activities of groups or individuals or evaluates the
impact of those activities on public awareness or public and private policies regarding
smoking. For example, the available data show that public support for restrictions on
smoking in public and at work has increased substantially in recent years (Chapter 4).
A temporal relationship can be demonstrated between this increasing support and the
growth of antismoking advocacy and lobbying activities targeted at these same issues.
It is not clear, however, to what extent changing public attitudes led to or followed advocacy efforts.
Analyses of the relationship between legislative lobbying activities and the enactment of legislation have been predominantly qualitative. For example, an analysis of
lobbying efforts for the introduction and subsequent passage of the Comprehensive
Smoking Education Act of 1984 (Public Law 98-424) concluded that the Coalition on
Smoking OR Health, a group representing ACS. AHA, and ALA, significantly
influenced passage of the Act. The analysis also concluded that the “woeful
miscalculations of the tobacco 1obbyists”made a significant contribution to the outcome
(Pertschuk 1986).
Objectives
Smoking-and-health advocacy and lobbying efforts during the 25 years since the first
Surgeon General’s Report have centered on a number of specific objectives, including:
broader and more effective dissemination of information on the hazards of smoking;
provision of increased resources for research, public education, and prevention; reduction in consumption and encouragement of cessation by smokers; prevention of uptake
by children and adolescents; creation of public support for policies to restrict or prevent
smoking; protection of nonsmokers from exposure to environmental tobacco smoke;
regulation of the contents and emissions of the cigarette; regulation of the marketing,
promotion, and advertising practices related to tobacco products; limitation on access
through restriction of the sale and distribution of cigarettes (e.g., through vending
machines and free samples); increase in the price of smoking through taxation of
cigarettes; and stimulation or creation of public demand for political action on a specific
policy or issue, Many of the advocacy and lobbying groups active since 1964 have pursued a variety of these objectives with varying degrees of activism and political
involvement.
The origin and objectives of the National Interagency Council on Smoking and
Health, the first major organization created in response to the 1964 Surgeon General’s
Report, provide an illustration of the variety of purposes diverse groups may want to
achieve, individually or jointly.
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Following the release of the Report, Surgeon General Luther Terry called together
representatives from the major national voluntary health agencies to discuss what actions might be taken in response to the Report. One result of this meeting was the creation of the National Interagency Council on Smoking and Health, which included
among its members the voluntary health agencies, a variety of medical and health
professions groups, organizations such as the National Congress of Parents and
Teachers, and Federal agencies such as the Public Health Service and the Veterans Administration. By 1969, the Council’s membership included 25 national organizations and 3 Government agencies.
The purpose of the Council was “( 1) to use its professional talents to bring to the nation-particularly
to the young-an increasing awareness of the harmfulness of
cigarette smoking; (2) to encourage, support and assist national,State,and local smoking and health programs; and (3) to generate and coordinate public interest and action
related to this area of health” (Diehl 1969). The Council’s statement of purpose reflects
an early perception that stimulating some form of public interest and action would be
necessary to achieve other Council purposes related to smoking and health.
The Council did not initiate its own programs of education or intervention, however,
and operated on a very small budget contributed by the member organizations. Its activities in the area of advocacy were extremely limited, although it spawned much activity at the State and local levels that has carried over into the present. The Interagency Council became the principal national forum for the exchange of information and
coordination of efforts among the many groups concerned about smoking.
In addition to the National Interagency Council, there were 40 State and many city
interagency councils in operation with the primary function of coordinating and
stimulating action by member groups (Diehl 1969). These State and local interagency
councils consisted, in large part, of the State and local affiliates of the national groups
represented in the National Interagency Council.
Troyer and Markel (1983) analyzed the announcements and proposed actions of
health groups regarding smoking as reported in the press during the period 1954-78.
They found that through 1973, the overwhelming majority of announcements and actions (26 of 29) were targeted toward education and persuasion, while during the period
1974-78, almost all (9 of 10) were focused on laws and regulations restricting smoking. The reasons for the initial apparent prioritization of information and education activities are not known, but it is clear that during the early period of antismoking efforts,
the major groups considered their primary contributions to be made by informing the
public and testifying before legislative groups, not by lobbying for specific regulations
or motivating the public to political action. For example, AHA stated in 1967 that “its
‘proper responsibility’ involved testimony on the health hazards of smoking, not legal
action” (Troyer and Markel 1983).
Over the years, the national voluntary agencies and other significant organizations
have continued their critical information and education activities, as described in Parts
I and II of this Chapter. More recently, many of these organizations have begun to supplement their more traditional educational campaigns with more active efforts in support of specific heath policy outcomes. Accordingly, they have emerged as strong advocates in support of antismoking policies. In addition, as part of a health strategy,
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some have developed specific components within their organizations, and sometimes
have fostered special coalitions to advocate or lobby for specific purposes on behalf of
their organizations.
A significant example is the Coalition on SmokingORHealth, an organization formed
in 1982 to initiate and coordinate antismoking lobbying activity on behalf of ACS,
AHA. and ALA, and to supplement the more traditional information and education approaches of these three organizations. The Coalition’s statement of purpose reflects its
emphasis on political action in support of smoking and health issues:
To more effectively bring tobacco and health issues to the attention of federal legislators,
administratorsand other public officials;
to work with legislatorsand other government
officials to enactpolicies which will discourage tobacco use, further educate the public about
the hazardsof tobacco use, and limit the demand for and marketing of this deadly product
in the future (AC.5 1988).

Organizational

Characteristics

Five relatively distinct types of groups operating at the national, State, or local level
carry out smoking control advocacy and lobbying activities. The first group, and perhaps the largest and most visible, is composed of the three major national voluntary
health agencies (ACS, ALA, and AHA) and their State and local affiliates. Each of the
three agencies concentrates primarily on research and public education related to the
diseases of interest to the agencies, and delivery of services to those affected by such
diseases. In addition to forming the Coalition on Smoking OR Health, each also has
become more focused on leadership in health policy development, and has increased
its level of interest and participation in advocacy and lobbying. Much of what the
voluntary health agencies are allowed to do in this regard may be affected by both their
Internal Revenue Code status as nonprofit agencies and the Tax Reform Act of 1976,
which specifies permissible lobbying activites by nonprofit groups.
The second group is made up of special focus or special population organizations that
have targeted their efforts on a particular aspect of the smoking problem or a specific
approach. This group includes such organizations as Action on Smoking and Health
(ASH), which has pursued a legal action campaign to force legislators and regulatory
bodies to address a variety of aspects of the smoking problem; Stop Teenage Addiction
to Tobacco (STAT), which focuseson teenagetobaccoissues;the TobaccoProducts

Liability Project (TPLP), which, as a public health strategy,supportsefforts to bring
product liability lawsuits against cigarette manufacturers; and Doctors Ought to Care
(DOC), founded to provide physicians with a rallying point for health promotion and
antismoking advocacy, especially through counteradvertising. These groups are more
involved in advocacy than in lobbying.
The third group is composed of health and health professions organizations such as
the American Medical Association, American Public Health Association, American
Dental Association, American Academy of Pediatrics, American College of Chest
Physicians, American Medical Women’s Association, American Academy of Family
Physicians, American Society of Internal Medicine, American College of Obstetricians

and Gynecologists,and American Associationfor RespiratoryCare. Thesegroupsin439

creasingly have promoted a role for their members as advocates for smoking control in
their respective communities, in addition to engaging, as organizations, in advocacy
and lobbying activities at the Federal level.
Organizations devoted to the rights of and protections for nonsmokers make up the
fourth group. This would include organizations such as Americans for Nonsmokers’
Rights, the only national antismoking group devoted solely to clean indoor air legislation. Other examples would be the numerous State and local groups that have formed
independent chapters of Group Against Smoking Pollution (GASP) or that focus on
nonsmoker protection and nonsmokers’ rights. There are approximately 85 such groups
at the State and local level (unpublished data, OSH).
The fifth group is made up of antismoking coalitions (groups of organizations) operating at the national, State, and local levels. Such coalitions have formed increasingly as
the voluntary health agencies and other organizations have become more active in advocacy and lobbying and have found common interests. The National Interagency
Council on Smoking and Health, referred to earlier, was the first major antismoking
coalition formed, but, as discussed, it did not engage in advocacy or lobbying. The National Interagency Council no longer is active, but a number of State interagency councils remain active (US DHHS 1986d).
The most prominent coalition today is the Coalition on Smoking OR Health, also discussed earlier. The apparent successes of this Coalition and the growth of the
“nonsmokers’ rights” movement have led to an increasing number of State-level coalitions formed to undertake a variety of public education and advocacy activities and to
pass specific antismoking legislation. In addition, goals such as the achievement of a
smoke-free society by the year 2000 have spurred the formation of additional coalitions
aimed at advocacy and lobbying activity in support of these broad goals.
The resources represented by and available to these five groupings are difficult to estimate. The large voluntary and professional organizations have many thousands of
members, but no data are available to determine what number are involved actively in
advocacy or lobbying or what resources may be directed to those purposes. The smaller
groups, such as ASH, have modest budgets and staffs, but collectively represent a significant number of volunteers and dues-paying supporters.
The Tobacco Lobby
In discussing the nature and scope of antismoking lobbying, it is important to consider the nature of the political environment in which this takes place. An influential
component of this environment has been the “tobacco lobby.” The lobbying activities
of the tobacco lobby do not vary greatly from the activities of other groups on behalf
of other interests or causes, groups with vested economic or political interests using a
variety of approaches to influence the outcome of legislation (Pertschuk 1986).
The term “tobacco lobby” has been used throughout the past 25 years as a generic
description of those interest groups whose political activities have been directed toward
protecting tobacco and cigarette interests from adverse policies. The groups included
most often in this description are: the cigarette manufacturers and other commercial
firms involved in the manufacture, marketing, and sale of cigarettes; the Tobacco In440

stitute, the trade association representing the cigarette manufacturers; the tobacco
farmers and those commercial firms involved in the trading of unmanufactured tobacco; and the registered lobbyists representing these various interests.
As in the case of antismoking advocacy and lobbying, there is little in the published
literature on which to base a detailed analysis of the activities or impact of the tobacco
lobby. It is difficult to determine the precise composition of the lobby at any point in
time. and particularly at those points during which efforts of the lobby have been alleged to have had significant impact on the outcome of legislative or regulatory efforts
to control smoking or the cigarette product. The available data indicate that since 1964,
the cigarette manufacturers and the Tobacco Institute often have played the lead role
in developing strategies and initiating lobbying against antismoking legislation and
regulation.
The available historical record indicates that. unlike the voluntary health agencies,
the tobacco lobby and its constituent members have engaged in active lobbying
throughout the years. Among the legislative outcomes purportedly influenced by the
tobacco lobby at the national level are the following:
negotiating provisions of
the Cigarette Labeling and Advertising Act of 196.5 to ensure that the Federal Trade
Commission would be precluded from regulating cigarette advertising for 3 l/2 years
(1965); negotiating provisions of the Public Health Cigarette Smoking Act of 1969 to
include preemption of State regulation of cigarette advertising (see Chapters 7 and 8;
see also Friedman 1975; Fritschler 1975); and precluding the Consumer Product Safety
Commission from exercising jurisdiction over cigarettes (1972). At the State level, influences attributed to the tobacco lobby relate to defeat of statewide nonsmokers’ rights
legislation in California on two separate occasions (1978, 1980; Whelan 1984). There
are numerous anecdotal reports of tobacco lobby opposition to efforts to pass other State
and local ordinances restricting smoking. It is difficult to establish the extent of the
tobacco lobby’s influence on these events, or to determine what combination of interest groups and individuals was involved.
Antismoking

Advocacy and Lobbying:

1964 to the Present

Early Efforts
A succession of legislative and regulatory actions aimed at labeling the cigarette as
dangerous and restricting the advertising and marketing practices of the cigarette
manufacturers marked the period following the 1964 Surgeon General’s Report. (See
next chapter.) Throughout the period from 1964-69, the major national voluntary agencies provided extensive expert medical testimony in support of these initiatives but did
not lobby actively for their passage. While the expert testimony contributed to the
decision process, more aggressive advocacy and direct lobbying that supplemented
these efforts undoubtedly influenced the process as well. One important example is the
citizen petition that John F. Banzhaf III filed, as an individual, with the Federal Com-
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munications Commission (FCC) contending that smoking should be subject to the Fairness Doctrine. This action led to the FCC ruling that the Fairness Doctrine applied to
cigarette advertising. As a result, stations broadcasting cigarette commercials were required to donate time to antismoking messages (see Chapter 7).
In the process of pursuing this legal course, Banzhaf founded ASH as a legal action
arm for the antismoking community and launched an ongoing series of legal challenges to advance smoking control policies. ASH played a major role in establishing the
legal concept of the right of nonsmokers to be free from exposure to tobacco smoke.
A major component of that effort was pressure brought to bear on the Federal Aviation
Administration to require separate smoking and nonsmoking areas on commercial
flights. Through these and other initiatives, which other organizations also supported,
ASH introduced the principle of private legal activism to influence legislation and other
decisions on smoking and health issues.
Nonsmokers’ Rights
The specific origin of concerns about the health hazards to nonsmokers of exposure
to environmental tobacco smoke is difficult to date. In 197 1, ASH already had targeted
restrictions on smoking on airliners and in public as major regulatory initiatives. Dr.
Jesse Steinfeld. U.S. Surgeon General from 1969-73, called official attention to the
hazards of ETS for the first time in the 1972 Surgeon General’s Report (US DHEW
1972) and was outspoken throughout his public career on the need to protect nonsmokers.
During the mid-1970s groups concerned about nonsmokers’ exposure to environmental tobacco smoke began to appear around the United States. One of the largest,
California GASP, was the forerunner of Americans for Nonsmokers’ Rights, the principal national antismoking group devoted solely to clean indoor air legislation. California GASP was founded in 1976 as a nonprofit public interest group and became Californians for Nonsmokers’ Rights (CNR) in 1978. That year, CNR succeeded in placing a
statewide proposition on the California ballot seeking restrictions on smoking in public.
Although defeated in a vote preceded by a well-funded campaign by the tobacco lobby
(Wong 1978), this initiative set the stage for repeated and increasingly successful smoking ordinances at the community level in California and in other States and cities. As
Americans for Nonsmokers’ Rights, the group reports having assisted in the passage of
scores of city and county ordinances (Americans for Nonsmokers’ Rights 1988).
ALA also has played an important role in public education and advocacy on the issue
of protecting nonsmokers. Due in large part to its strong interest in promoting clean
air, ALA was the first of the three national voluntary health organizations to become
involved in the nonsmokers’ rights issue. In fact, ALA did so early in the 1970s with
a campaign stressing the concept that nonsmokers objected to involuntary exposure to
tobacco smoke.
As it evolved, the nonsmokers’ rights issue introduced a new element in the growth
of antismoking advocacy and lobbying: a basis for involving nonsmokers in activities
other than encouraging smokers to quit or discouraging initiation among teenagers.
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Resulting initiatives provided a new rallying point outside the traditional focus of the
voluntary health agencies and at the same time appealed to and prompted greater activity among those groups.
The effect of this element in the smoking control movement has yet to be fully
evaluated. Surveys of public attitudes about smoking and the need to restrict it to protect
nonsmokers show a widespread acceptance of these principles and an increasing consensus that the social acceptability of smoking is declining (Chapter 4).
Coalition Building and the Growth of Advocacy
As mentioned previously, ACS, AHA, and ALA in 1982 formed a tripartite Coalition on Smoking OR Health, primarily to coordinate their Federal legislative activities
related to smoking control. The creation of the Coalition came at the end of a long
period of gradual expansion in the public policy activities of the three voluntary organizations. The National Commission on Smoking and Public Policy, a study group
ACS established in 1976, added impetus to the concept of the Coalition by recommending the three voluntary health agencies do more to support public policy initiatives to
control smoking (ACS 1978). The Coalition has served as a mechanism for coordinating and implementing lobbying efforts of the three agencies. At the time the Coalition
was established, ACS, AHA, and ALA also increased the staffs and resources of their
individual public policy components.
Through the Coalition, the three voluntary health agencies have worked with other
organizations and coalitions with common interests in support of smoking control
policies, relating to health warning labels, tobacco advertising, smoking on airlines, the
tobacco excise tax, and the price support program. Successful antismoking efforts the
Coalition supported have included: passage of the Comprehensive Smoking Education
Act of 1984, which requires four rotating warning labels on cigarette packages and advertisements, as well as disclosure to the Secretary of Health and Human Services of
additives used in the manufacture of cigarettes; passage of the Comprehensive Smokeless Tobacco Health Education Act of 1986, banning advertising for smokeless tobacco in the electronic media and requiring warning labels on packages and advertisements;
permanent extension of the Federal excise tax at 16 cents per pack as a provision of the
Consolidated Omnibus Budget Reconciliation Act of 1985 (Public Law 99-272); and
banning of smoking on commercial domestic airline flights scheduled for flight time
of 2 hr or less as part of the fiscal year 1988 Department of Transportation appropriations bill (see Chapter 7). One analyst has concluded that the Coalition has enabled the
three national voluntary health agencies to take the initiative in a variety of areas, placing the tobacco lobby in a reactive posture (Pertschuk 1986).
Other factors that have accompanied the Coalition’s efforts are believed to have contributed to the Coalition’s success and to an apparent steady increase in the level of antismoking advocacy and lobbying throughout the United States. One of these factors
is the recruitment of new allies and the energizing of old ones. In addition to the Coalition, other groups and organizations have taken more aggressive positions. For example, the American Council on Science and Health has been an aggressive advocate
on all aspects of smoking control. Another example is the American Medical Associa443

tion, which has become involved in a major effort to mobilize its members at the State
and local levels. in addition to using its considerable influence in Washington, in support of antismoking legislation (Lundberg 1985; AMA Council on Scientific Affairs
1984: American Medical Association 1987).
Another important factor is the growth in knowledge and sophistication of the advocates and lobbyists themselves. Drawing on the experience and expertise of other
public interest groups, the antismoking interests have become significantly more proficient at employing their resources. In addition, through its Smoking Control Advocacy
Resource Center, the Advocacy Institute, a public interest advocacy strategy and skills
training resource, has contributed new thinking and coordination to the effort to counter
the influence of the tobacco lobby (Advocacy Institute 1987a, 1987b).
One of the most important aspects of the growth of antismoking advocacy and lobbying has been the increase in State and local activity. The creation of coalitions and
the success of local antismoking ordinances appear to have encouraged more groups
and individuals to become politically active. Surveys and studies of trends in local and
State smoking control ordinances (US DHHS 1986d) indicate that the restrictiveness
of those ordinances is increasing, as is public support. (See also Chapter 7.)
CONCLUSIONS
Part I. Smoking Prevention Activities
1. Diverse program approaches to the prevention of smoking among youth grew out
of antismoking education efforts in the 1960s. These approaches include mediabased programs and resources; smoking prevention as part of multicomponent
school health education; psychosocial prevention curricula; and a variety of other
resources developed and sponsored by professional and voluntary health organizations. Federal and State agencies, and schools and community groups.
2. Psychosocial curricula addressing youths’ motivations for smoking and the skills
they need to resist influences to smoke have emerged as the program approach
with the most positive outcomes. Evolution in program content has been accompanied by a shift since the 1960s in prevention program focus from youths in high
school and college to adolescents in grades 6 through 8.
3. Existing prevention programs vary greatly in the extent to which they have been
evaluated and used. Psychosocial prevention curricula have been intensively
developed over the last decade and have been the most thoroughly evaluated and
best documented; however, they are generally not part of a dissemination system.
More widely disseminated smoking prevention materials and programs, such as
those using mass media and brochures, have not always been as thoroughly
evaluated; however, they have achieved wider use in the field.
4. The model of stages of smoking behavior acquisition underlies current smoking
prevention programs and suggests new intervention opportunities, ranging from
prevention activities aimed at young children to cessation programs for adolescent smokers.
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5. There has been and continues to be a lack of smoking prevention programs that
target youth at higher risk for smoking, such as those from lower socioeconomic
backgrounds or school dropouts.
Part II. Smoking Education and Cessation Activities
1. During the past 25 years, national volurltary health agencies. especially the
American Cancer Society, the American Heart Association, and the American
Lung Association, have played a significant role in educating the public about the
hazards of tobacco use.
2. Individual and group smoking cessation programs evolved from an emphasis on
conditioning-based approaches in the 1960s to the cognitively based selfmanagement procedures of the 1970s. to the relapse prevention and pharmacologitally based components of the 1980s.
3. There has recently been an increased emphasis on targeting specific groups of
smokers for cessation activities (e.g., pregnant women, Hispanics, blacks).
4. Packaging and marketing of self-help smoking cessation materials have become
more sophisticated and there is more of an emphasis on relapse prevention, while
much of the content has changed relatively little over the years.
5. Mass-mediated quit-smoking programs have become an increasingly popular
strategy for influencing the smoking behavior of a large number of smokers.
6. The 1980s have seen an increase in the promotion of smoking control efforts in
the workplace in response to increasing demand and opportunity for worksite
wellness programs and smoking control policies.
7. In the last decade there has been an increasing interest in involving physicians and
other health care professionals in smoking control efforts. Medical organizations
have played a more prominent role in smoking and health during the 1980s than
they had in the past.
Part III. Antismoking

Advocacy and Lobbying

1. Lobbying and advocacy efforts have expanded through the increasing commitment of the national voluntary health agencies to political action and the formation of coalitions at the local, State, and national levels.
2. Antismoking advocacy and lobbying have evolved over the past 25 years and now
focus on a growing number of local, State, and national legislative and regulatory
initiatives designed to reduce smoking, regulate the cigarette product, and prevent
the uptake of smoking by children and adolescents.
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INTRODUCTION
This Chapter describes and evaluates policy measures that have affected, have been
intended to affect, or might be expected to affect, smoking behavior. For current purposes, the term policy refers to a set of rules that guide the present and future behavior
of individuals and organizations to achieve a specific goal. Smoking control policies
encompass a diverse group of actions in both the public and private sectors. They share
the common potential for reducing the burden of tobacco-induced illness by decreasing the prevalence and intensity of cigarette smoking in the United States.
The smoking control policies discussed here interact with and often complement nonpolicy activities, such as smoking cessation and prevention programs, described in
Chapter 6. The distinction made here is that policies primarily involve the setting of
rules, whereas nonpolicy activities are usually offered on a voluntary basis to smokers
or potential smokers and attempt to influence directly the decision to smoke. The notion of policymaking is often associated primarily with government, but private sector
organizations, such as schools, businesses, and health care facilities, have also set
policies that influence smoking. Conversely, nonpolicy actions, such as voluntary
smoking cessation programs, may be undertaken by Government units like Federal
agencies or the Armed Forces, although most such activities are conducted by private
organizations.
This Chapter covers tobacco control policies that have been adopted or seriously considered by Federal, State, and local governments and by the private sector, focusing on
developments since the release of the first Surgeon General’s Report in 1964. Each
section reviews the history and rationale for adopting a particular policy, analyzes what
is known about its impact on smoking behavior, and discusses related policies under
serious consideration. While it would be ideal to determine the independent effect of
each policy on public knowledge and smoking behavior, in many cases this is difficult
to assess. Smoking control policies occur in a context of multiple social influences on
smoking; individual policies overlap in time with each other and with the nonpolicy influences on smoking described in Chapter 6. Because relatively few studies adequately control for potentially confounding influences on smoking, it is often difficult to
identify the effect of an individual policy on smoking behavior or knowledge. Chapter
8 considers the aggregate impact of antismoking activities and changing social norms
over the past 25 years, including both policy and nonpolicy actions, on smoking.
The focus of the Chapter is necessarily on cigarettes; they are the predominant form
of tobacco use, the cause of the overwhelming majority of tobacco-related diseases,
and the subject of most policy efforts. Nonetheless, the Chapter also includes policies
that target other forms of tobacco use. As with the rest of this Report, the Chapter’s
scope is limited to the United States; smoking control policies outside the United States
have been reviewed by Roemer (1982,1986). Furthermore, the Chapter does not cover
tobacco trade policy, because it has limited relevance to smoking prevalence in the
United States.
The targets of smoking-related policies are diverse; they include not only consumers
(smokers) or potential consumers of tobacco products, but also suppliers, growers,
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manufacturers, distributors, and vendors. To summarize the array of tobacco control
policies that have been considered or adopted, this review follows a classification
proposed by Walsh and Gordon (1986): (1) educational and persuasive efforts, (2)
economic incentives, and (3) direct restraints on tobacco use, manufacture, or sales
(Table 1). Policies in the first category aim to inform the public about the health risks
of smoking and persuade individuals to stop, or not to start, smoking. The second group
of policies involves market mechanisms that increase the costs of smoking to the
manufacturer, the vendor, or the consumer of tobacco products. The third category includes public policies that directly reduce opportunities to smoke by limiting the sale
or use of tobacco products or that attempt to reduce the toxicity of tobacco products by
regulating their contents. In many instances, policies that are educational for consumers
have a regulatory nature for suppliers. An example is the Federal Government’s requirement that all cigarette packages carry a Surgeon General’s warning. In these cases,
policies are categorized according to their influence on consumers or potential consumers.
Although broad in its coverage, the Chapter is limited to policies that have been
adopted or seriously considered for adoption in the near future. Considerations of space
and emphasis have forced the exclusion of a few policies that have been discussed in
both the news media and the academic literature. Perhaps most conspicuously, this
Chapter includes no discussion of tobacco farm policy. In particular, the tobacco price
support and allotment system (better known as the tobacco “subsidy”) is not considered.
The impact of this policy on smoking and health is indirect (Warner 1988). Similarly,
no attempt is made in this Report to examine the issue of how governments might
facilitate tobacco farmers’ transition to other crops or careers (Warner et al. 1986b).
Furthermore, this Chapter does not discuss other activities that might have a substantial impact on smoking but are not properly categorized as policies. A prominent example is tobacco product liability suits, which seek to establish the legal liability of
tobacco manufacturers for the tobacco-related illnesses of smokers (Daynard 1988).
The lawsuits themselves are private matters, not policy issues, and while there are policy
issues relevant to the lawsuits, the lack of a significant body of literature on the issues
of interest precludes coverage of them. Finally, the Chapter does not treat in detail the
strongest potential policy: a total ban on tobacco sales and use. Given the addictiveness of tobacco, the unique history of tobacco use (which was widespread and culturally accepted long before the hazards were fully appreciated) and the Nation’s experience
with alcohol prohibition, a total ban on tobacco is at present neither widely discussed
nor likely to be adopted.
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TABLE L-Past,

present, and proposed tobacco control policies

Information and education

Economic incentives

Direct restraints on tobacco use

I. Require health warnings
A. Packages
B. Advertising

I. Increase tobacco taxation (e.g., excise tax)

1. Restrict smoking in certain places (e.g., public
places, workplaces. schools. hospitals)

2. Require disclosure of constituents of tobacco
products or smoke
A. Tar, nicotine, carbon monoxide
B. Tobacco product additives

2. Mandate insurance incentives
A. Premium price differentials
(smoker-nonsmoker)
B. Cover smoking cessation treatment costs

2. Restrict distribution (sales)
A. By age (mmors)
B. Via certain outlets (e.g.. vending machines)

3. Mandate educational programs
A. Schools
B. Mass media

3. Reduce or eliminate tobacco price supports’

3. Regulate product composition

4. Issue Government reports

4. Establish legal liability of producersa

4. Ban manufacture, sale. or usea

5. Fund smoking research and programs
6. Restrict or ban advertising and promotion
“Not dIscussed
SOURCE:

m this Report.

Modified

from Walsh

and Gordon

(1986).

PART I. POLICIES

PERTAINING

TO INFORMATION

AND EDUCATION

The majority of Government activity on smoking and health has consisted of providing information and education to the public (Walsh and Gordon 1986). This encompasses a broad range of policies whose primary aim is to warn the public about the
health risks of smoking. This information might discourage individuals from starting
or continuing to smoke, or at minimum permit them to be informed smokers. The informational message on smoking and health has broadened considerably since 1964,
when the first Surgeon General’s Report stimulated efforts to educate the public about
the health effects of cigarette smoking. As further scientific knowledge accumulated
on related topics, the content of information conveyed to the public expanded to include
the health effects of using other tobacco products (US DHHS 1986c), the health consequences of involuntary tobacco smoke exposure (US DHHS 1986b), the addictive
nature of smoking behavior (US DHHS 1988), and methods for quitting smoking (US
DHEW 1979; US DHHS 1988).
Government efforts to warn the public about the dangers of tobacco use have included
these activities: (1) requiring that some information about health risks be placed on
packages of cigarettes and smokeless tobacco products and on advertisements; (2) requiring that schools teach curricula on smoking and health; (3) reducing the influence
of prosmoking messages by regulating or restricting some types of cigarette advertising and promotion; (4) mandating the broadcast of antismoking messages on the
electronic media in the late 1960s under the Federal Communication Commission’s
Fairness Doctrine; and (5) requiring the preparation of reports that summarize information on smoking and health and review public and private tobacco control activities. In
additionthe Federal Government has encouraged and monitored the tobacco industry’s
testing and disclosure of the levels of certain tobacco smoke constituents.
In the private sector, information and education on smoking behavior and the health
consequences of smoking have been provided by voluntary actions of health organizations, schools, health professionals, the mass media, and other groups and individuals.
These efforts are described in Chapter 6.
This Section covers Federal, State, and local government actions whose goals are to
inform and educate. It describes public policies of the past 25 years in the United States,
summarizes available data on their effectiveness, and reviews the current status of
policies under consideration. Finally, because funding levels have influenced the extent of Government’s educational efforts, this Section also reviews the magnitude of
Government expenditures on smoking and health.
Warning Labels on Tobacco Products
For the purpose of this Report, the term labeling is used to refer to the provision of
health-related information on packages and in advertising. Warning labels could include either brief statements printed on tobacco packages or more detailed information
placed on package inserts, similar to those required for pharmaceutical products.
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History and Current Status
One of the earliest and best known mechanisms that the Federal Government used to
inform the public about the health hazards of smoking was requiring that a warning
label be placed on cigarette packages. Warning labels developed largely as a consequence of policy initiatives originated by the Federal Trade Commission (FTC) and
subsequently modified by congressional action. This effort began shortly after January
11, 1964, when the Surgeon General released the Report of the Advisory Committee
on Smoking and Health (US PHS 1964). Eleven days after the release of the Report,
the FTC proposed three rules that would have required health warnings on cigarette
packages and advertisements and imposed certain restrictions on cigarette advertising
(FTC 1964a). The proposals were notable both for their comprehensiveness and for
the speed with which they were published following the release of the Advisory
Committee’s Report. The FTC’s proposed Rule 1 would have required that every
cigarette advertisement and every pack, box, carton, and other container in which
cigarettes were sold to the public carry one of the following warnings:
CIGARETTE SMOKING IS A HEALTH HAZARD: The Surgeon General’s
Advisory Committee on Smoking and Health has found that “cigarette smoking contributes
substantially to mortality from certain specific diseases and to the overall death rate.”

CAUTION:

CAUTION: Cigarette smoking is dangerous to health. It may cause death from cancer and
other diseases.

After a 6-month comment period and public hearings, the FTC issued its final rule
on June 22, 1964; this was published in the Federal Register on July 2, 1964 (FTC
1964b). The final rule resembled Proposed Rule 1; it required that all cigarette advertising and every container in which cigarettes were sold to consumers disclose clearly
and prominently that cigarette smoking is dangerous to health and may cause death
from cancer and other diseases. However, the final rule did not specify the exact wording of the warning, which was left up to the tobacco companies to determine. January
1, 1965, was set as the effective date for the package warning, and July 1, 1965, for the
warning on advertisements. The effective date for the package label was later delayed
until July 1, 1965, in response to a congressional request (Fritschler 1969).
The FTC regulation was preempted before it took effect by the Federal Cigarette
Labeling and Advertising Act of 1965 (Public Law 89-92), which was approved by
Congress on July 1, 1965, and signed into law on July 27. This Act was the outcome
of lengthy congressional debate in 1964 and 1965 about cigarette labeling requirements
and advertising restrictions (Emster 1988). The law, which became effective on
January 1, 1966, was the first of a series of Federal statutes enacting labeling requirements for tobacco products (Table 2). Overall, the provisions of the law were less shingent than the FTC regulations they replaced. The law required that all cigarette packages contain the health warning “Caution: Cigarette Smoking May Be Hazardous to
Your Health.” However, it required no label on cigarette advertisements and temporarily (through June 1969) prohibited any government body, such as Federal regulatory
agencies or States, from requiring a health warning in cigarette advertising. The Act
also prohibited any health warning on cigarette packages other than the statement re-

quired by the Act itself. According to the Act’s “Declaration of Policy,” the warning
was required so that “the public may be adequately informed that cigarette smoking
may be hazardous to health.” The day after the Act was signed into law, the FTC issued an order vacating its trade regulation rule (FTC 1965).
The Federal Cigarette Labeling and Advertising Act also required that the FTC transmit annually to Congress a report on the effectiveness of cigarette labeling, current
cigarette advertising and promotion practices, and recommendations for legislation. In
its first report to Congress, submitted in June 1967, the FTC recommended that the
health warning be extended to cigarette advertisements and be strengthened to read:
“Warning: Cigarette Smoking Is Dangerous to Health and May Cause Death from Cancer and Other Diseases” (FTC 1967). On May 20, 1969, just before expiration of the
congressionally imposed moratorium on its action, the FTC announced a proposed rule
that would have required all cigarette advertisements “to disclose, clearly and
prominently, . . that cigarette smoking is dangerous to health and may cause death from
cancer, coronary heart disease, chronic bronchitis, pulmonary emphysema, and other
diseases” (FTC 1969a).
During this time, hearings were being held in Congress on cigarette labeling and advertising issues. On April 1, 1970, the Public Health Cigarette Smoking Act of 1969
(Public Law 9 I-222). which banned cigarette advertising on television and radio, was
signed into law. The labeling provisions of this law, like its predecessor’s, were less
stringent than the FTC regulations they preempted. The Act (effective November 1,
1970) did strengthen the health warning on cigarette packages to read: “Warning: The
Surgeon General Has Determined That Cigarette Smoking Is Dangerous to Your
Health.” However, it continued to prohibit any other health warning requirement for
packages and to prohibit the FTC (through June 1971) from issuing regulations that
would require a health warning in cigarette advertising.
In late 197 1, after the second congressionally mandated moratorium on its actions
had expired, the FTC announced its intention to file complaints against cigarette companies for failure to warn in their advertising that smoking is dangerous to health. Subsequent negotiations between the FTC and the cigarette industry resulted in consent orders on March 30, 1972, requiring that all cigarette advertising display “clearly and
conspicuously” the same warning required by Congress on cigarette packages (FTC
1981b).
The 1972 consent order specified the type size of the warning in newspaper,
magazine, and other periodical advertisements of various dimensions. For billboard
advertisements, the size of the warnings was specified in inches (PIG 1972). In 1975,
the U.S. Government filed a complaint in the U.S. District Court for the District of
Columbia for alleged violations of the consent order, including failure to display the
health warning in some advertising, billboard warnings in letters smaller than required,
and improper placement of the warning in some advertisements (FTC 1982). This action ultimately led to judgments in 198 1 by the U.S. District Court for the Southern District of New York against the six major cigarette companies (U.S.A. v. Liggett et 01.
198 1; U.S.A. v. R J. Reynolds 1981). Among other things, these judgments required
the cigarette companies to use larger lettering in billboard advertisements. Under this
settlement, the format and size of the warning for advertisements of various dimensions
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TABLE 2.-Major

legislation related to information

and education about tobacco and health in the United States
Major provisions

Law

Date

Federal Cigarette
Labeling and
Advertising Act
(PL 89-92)

1965

Labeling
requirements

and Federal agency affected
Congressional
reporting requirements

Advertising

Annual report to Congress on
health consequences of
smoking (DHEW)

Health warning on
cigarette packages
Preempted
warnings

other package
Annual report to Congress on
cigarette labeling and
advertising (FTC)

Temporarily
preempted
any health warning on
cigarette advertisements
F-w

Public Health
Cigarette Smoking
Act (PL 9 I-222)

1969

Strengthened health
warning on cigarette
packages

Prohibited cigarette
advertising on television
radio (DOJ)

Preempted other warnings
on packages

Preempted any State or local
requirement or prohibition
based on smoking and
health with respect to
cigarette advertising or
promotion

Temporarily
preempted
FTC requirement of health
warning on cigarette
advertisements”
F-m

Little Cigar Act
(PL 93-109)

1973

and

Extended broadcast ban on
cigarette advertising to
“little cigars” (DOJ)

Annual report to Congress on
health consequences of
smoking (DHEW)
Annual report to Congress on
cigarette labeling and
advertismg (FTC)

Other

were specified in acetate exhibits that am maintained on file at the FTC. The Comprehensive Smoking Education Act of 1984 (Public Law 98-474) again increased the
size of the letters, but in the case of billboard ads, it did so only by requiring that all letters be uppercase. This Act was the first to codify into law the requirement for and the
sizes of the warnings on ads.
In 198 1, the FTC sent a staff report to Congress that concluded that the warning appearing on cigarette packages and in advertisements was no longer effective. The report
noted that the warning did not communicate information on the significant, specific
risks of smoking and concluded that the warning had become overexposed and “worn
out” (FTC 198 1b). The report recommended changing the shape of the warning to a
circle-and-arrow format (for example, see Figure 1), increasing the size of the warning,
and replacing the existing warning with a system of short rotational warnings.

FIGURE l.-Health

warnings required for smokeless tobacco advertisements
(except billboards)

Some of these recommendations were enacted by Congress as part of the Comprehensive Smoking Education Act (Public Law 98-474), which was signed into law on October 12, 1984. Effective October 12, 1985, it required cigarette companies to rotate
four warnings on all cigarette packages and in advertisements (see Table 3). This was
the first time that health warnings on cigarette advertisements were the result of legislative rather than regulatory action. The four warnings mandated for cigarette advertisements on outdoor billboards were slightly shorter versions of the messages required
in other advertisements and on packages. The Act did not amend the existing prohibition of any other health warnings on cigarette packages and the preemption of Stateaction, but it did not impose a similar preemption of other health warnings byFederal
authorities in cigarette advertising.
The Comprehensive Smoking Education Act of 1984 required each cigarette
manufacturer to obtain FTC approval for its plans to implement the rotational warning
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TABLE 3.-Health warnings required on tobacco packages and advertisements
in the United States.
CIGARETTES
Effective

Warning(s)

dates

Applicability
Packages

CAUTION:
Cigarette Smoking
Your Health.

May Be Hazardous to

WARNING:
The Surgeon General Has Determined That
Cigarette Smoking Is Dangerous to Your
Health.

January 1, 1966October 31.1970

X

November I, I970October I 1.1985

X

1972-October
SURGEON GENERAL’S
WARNING:
Smoking Causes Lung Cancer. Heart Disease,
Emphysema, and May Complicate Pregnancy.

October

I I, 1985

Advertisements

Xa

Xb

X

12, 198%present

SURGEON GENERAL’S
WARNING:
Quitting Smoking Now Greatly Reduces
Serious Risks to Your Health.
SURGEON GENERAL’S
WARNING:
Smoking by Pregnant Women May Result in
Fetal Injury, Premature Birth, and Low Birth
Weight.
SURGEON GENERAL’S
WARNING:
Cigarette Smoke Contains Carbon Monoxide

SMOKELESS TOBACCO
Warnings

Effective

WARNING:
This product may cause mouth cancer.

Applicability

dates

Packages

Advertisements

X

x’

February 27,1987-present

WARNING:
This product may cause gum disease and tooth
loss.
WARNING:
This product is not a safe alternative
cigarettes.
‘Required

by Federal

h-rhe four wammga

to

Trade Commission
mandated

for cigarette

consent order. All other warnings required by Federal legislation.
advenrsements

on outdoor

billboards

are slightly

shorter

versions

of the

same messages
‘The

wammgs

on outdoor
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on adveni\ement\

billboards

must appear m a circle-and-avow

format

(see Figure

I ). No

warnings are required

system. Legislation was subsequently enacted that permitted certain smaller manufacturers and importers to display simultaneously all four warnings on packages instead
of by quarterly rotation (Nurse Education Amendments of 1985, Section 11, amending
section 4(c) of the Federal Cigarette Labeling and Advertising Act, I5 U.S.C. 1333(c)).
This practice is now followed by 20 to 25 small manufacturers and importers.
More recently, Congress has extended requirements for warning labels to smokeless
tobacco products. In early 1986, two national review groups, a National Institutes of
Health Consensus Development Conference (US DHHS 1986a) and the Surgeon
General’s Advisory Committee on the Health Consequences of Using Smokeless
Tobacco (US DHHS 1986c), issued reports concluding that smokeless tobacco can
cause oral cancer and a number of noncancerous oral conditions. Between 1985 and
1986, the State of Massachusetts adopted legislation requiring warning labels on packages of snuff, and 25 other States considered similar legislation (Connolly et al. 1986).
The Massachusetts law was preempted before it took effect by the Federal Comprehensive Smokeless Tobacco Health Education Act of 1986 (Public Law 99-252).
which was signed into law on February 27. 1986. The Act requires one of three wamings to be displayed on all smokeless tobacco packages and advertisements (except
billboards) (Table 3). It requires that the three package warnings “be randomly displayed . . . in each l2-month period in as equal a number of times as is possible on each
brand of the product and be randomly distributed in all parts of the United States in
which such product is marketed.” On advertisements, the law requires rotation of each
warning every 4 months for each brand. The warnings on advertisements are required
to appear in the circle-and-arrow format recommended earlier by the FTC for cigarette
warnings (FTC 1981b) (Figure 1). The Act prohibits Federal agencies or State or local
jurisdictions from requiring any other health warnings on smokeless tobacco packages
and advertisements (except billboards). No other Federal, State, or local actions were
preempted by the Act. The FTC issued regulations implementing the law on November 4,1986 (FTC 1986b).
Package inserts provide the opportunity to present more detailed information to the
consumer than is possible with a warning label. They are a standard way of providing
consumers with information about pharmaceutical products, but they have not been
proposed for tobacco products in the United States. When used for prescription pharmaceuticals, patient package inserts have been generally effective in providing patients
with information (US DHHS 1987d; Morris, Mazis, Gordon 1977) but have not been
demonstrated to be effective in altering behavior (Dwyer 1978; Morris and Kanouse
1982). Information about smoking risks is included in the package insert for one class
of pharmaceutical agents marketed in the United States. After several studies published
between 1975 and 1977 reported that smoking increases the cardiovascular disease risks
associated with oral contraceptive use (US DHEW 1978), the Food and Drug Administration (FDA) issued a regulation on January 3 1, 1978 requiring that as of April
3, 1978, packages of oral contraceptives contain a printed leaflet with the following
boxed warning:
Cigarettesmoking increases the risk of serious adverse effects on the heart and blood vessels from oral contraceptive use. This risk increases with age and with heavy smoking (15
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or more cigarettesper day) and is quite marked in women over 35 years of age. Women
who use oral contraceptivesshould not smoke (FDA 1978).
The information provided to consumers of another nicotine-containing product contrasts with the information provided to consumers of tobacco products. The patient
package insert for nicotine polacrilex gum, a nicotine-containing product approved by
the FDA as an adjunct to smoking cessation programs, informs users of the addictiveness of nicotine and its potential effects on the fetus (US DHHS 1988). The product
insert does not mention the risks of cigarette smoking, but it does state: “Warning to
female patients: Nicorette contains nicotine which may cause fetal harm when administered to a pregnant woman. Do not take Nicorette if you are pregnant or nursing.”
The insert also warns that dependence on Nicorette “may occur when patients who are
dependent on the nicotine in tobacco transfer that dependence to the nicotine in
Nicorette gum.”
Effectiveness of Cigarette Warning Labels
In May 1987, the Assistant Secretary for Health, Department of Health and Human
Services, transmitted a report to Congress on the effects of health warning labels (US
DHHS 1987d). Based on a review of the research literature, the report reached three
major conclusions. First, health warning labels can have an impact on consumers if
designed to take account of factors that influence consumer response to warning labels
(e.g., a consumer’s previous experience with the product, previous knowledge of the
risks associated with product use, and education and reading levels). Second, health
warning labels can have an impact upon the consumer if the labels are designed effectively (e.g., visible format and providing specific rather than general information).
Third, studies that have examined the impact of health warning labels in “real world”
situations have concluded that the labels did have an impact on consumer behavior.
The report cautioned, however, that the results of these studies “cannot be regarded as
conclusive evidence that health warning labels are necessarily effective in all situations.” This Section reviews evidence related to the effectiveness of cigarette warning
labels in the United States.
As noted above, the Federal Cigarette Labeling and Advertising Act of 1965 (Public
Law 89-92), which required the first warning label on cigarette packages, stated that
the health warning was required so that “the public may be adequately informed that
cigarette smoking may be hazardous to health.” More specific communications objectives were not set by legislation mandating warning labels. Generally, however, the
goal of warning labels has been to increase public knowledge about the hazards of
cigarette smoking. Such knowledge might deter individuals from starting or continuing to smoke.
Despite the fact that cigarette warning labels have been required since 1966, there
are few data about their effectiveness in meeting any objective. As described below,
empirical evidence is available about the cigarette warnings’ visibility to consumers,
and it is consistent with analyses based on communications theory. However, there are
no controlled studies to permit a definitive assessment of the independent impact of
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cigarette warning labels on knowledge, beliefs, attitudes, or smoking behavior. In particular, there has been little evaluation of the impact of the rotating warning labels required since 1985.
If warning labels are to have any effect, they must actually appear on packaging and
in advertising as required by law. Available evidence indicates that the tobacco industry has complied with disclosure obligations. For example, a study examining
health warnings in magazine ads as an indicator of the industry’s compliance with the
1984 labeling legislation found that the industry complied with the law (Davis, Lyman,
Binkin 1988). The U.S. Department of Justice is empowered to enforce the disclosures
required by the various labeling laws. According to the FTC (FTC 1967. 1969b, 1974,
1982, 1986a, 1988a,b) no actions have been brought by the Department of Justice for
violations of labeling regulations, and the Commission has brought no action for failure
to include the warnings in advertising (with the exception of the billboard and transit
advertising enforcement proceedings discussed above). As of October 1988, no action
had been sought against a cigarette manufacturer for a violation of the Comprehensive
Smoking Education Act of 1984.
Despite the industry’s compliance with the required warning labels, there is empirical evidence that the public did not pay much attention to the pre- 1985 labels in advertisements; little information is available about the visibility of warning labels on packaging. In a Starch Message Report Service test of 24 different magazines in 1978, only
2.4 percent of the adults exposed to the cigarette ads read the pre-1985 Surgeon
General’s warning in those ads (FTC 198 1b). Similarly, a study of seven Kool ads conducted in 1978 for the Brown and Williamson Tobacco Company found that only 2.4
percent of the respondents read the entire warning; the average time spent examining
the warning was less than 0.3 seconds. In an advertising copy test conducted for the
Liggett and Meyers Tobacco Company in 1976, no respondents read the entire waming (FTC 198 1b). More recent studies of later cigarette and smokeless tobacco advertisements suggest that little attention is paid to the post-1984 health warnings. An eyemovement study examined the rotational cigarette warnings in magazine ads in a sample
of 61 adolescents. Over 40 percent of the subjects did not view the warning at all;
another 20 percent looked at the warning but did not read it (Fischer et al, 1989).
Similarly low levels of warning recall were found for the recently introduced smokeless
tobacco warnings (Popper and Murray 1988).
These findings are consistent with analyses of the visual imagery of tobacco advertising, which note that the structures of the ads draw consumers’ attention away from
the warnings contained in the ads (Richards and Zakia 198 1; Zemer 1986). It has also
been argued that the sheer volume of cigarette advertising, all applying the basic themes
of product satisfaction, positive image associations, and risk minimization (Popper
1986b), overwhelm the in-advertisement warnings (Schwartz 1986).
In some advertising media, the cigarette warnings may not be readable. In a study
of cigarette advertisements on 78 billboards and 100 taxicabs, Davis and Kendrick
(1989) compared the readability of the Surgeon General’s warning with recognition of
the content of the cigarette advertisement. Under typical driving conditions, they found
that a passing motorist could read the warning in about half of street billboard
advertisements and in only 5 percent of highway billboard advertisements. The wam483

ing could not be read by a stationary observer in any of the taxicab advertisements. In
contrast, the brand name could be read and notable imagery in the advertisements could
be identified in almost all cases. Cullingford and coworkers (1988), using a model to
assessthe optical limits of the eye, showed that only about half of the health warnings
on 37 billboard cigarette advertisements in Australia were legible to passing motorists;
on the other hand, 98 percent of the brand names were legible.
Despite these findings, a national survey conducted by Lieberman Research, Inc.
(1986) showed moderate recall of the post- 1984 warnings 9 months after they began to
appear on packages and advertisements. In this random survey of 1,025 Americans 18
years of age and older, 64 percent of all respondents and 77 percent of cigarette smokers
said they recalled seeing one or more of the new warnings on cigarette packages.
Lieberman concluded that this “represents a high level of penetration in a relatively
short time period.”
Respondents were also asked whether they recalled seeing each of the four warnings
as well as the pre- 1985 warning and a fictitious warning (“Smoking reduces life expectancy by an average of 6 years”). Recall of the true warnings ranged from 28 to 46 percent of a11respondents (40 to 55 percent of smokers); recall of the carbon-monoxide
warning was lowest among the four. Recall of the pre- 1985 warning was substantially higher (85 percent of all respondents, 94 percent of smokers). Recall of the fictitious
warning was 10 percent for the total sample as well as for smokers. Because the fictitious warning differed in style from the true warnings by presenting quantitative information, it is possible that stated recall of the fictitious warning was lower, at least in
part, because of inferences made by respondents (as opposed to genuine differences in
recall). The proportion who believed that a particular warning was “very” or “fairly”
effective in convincing people that smoking is harmful ranged from 40 percent for the
carbon-monoxide warning to 76 percent for the warning about lung cancer, heart disease, emphysema. and complications of pregnancy (the corresponding proportion for
the pre- 1985 warning was 56 percent).
Analyses of the wording and format of mandated health warnings have identified
reasons why their impact may be limited even if they are noticed and read. Use of conditional words such as “can” or “may” anywhere in the warning can dramatically reduce
the effect of the entire warning (Linthwaite 1985). Two of the current rotational wamings include the word “may.” The other two warnings ( “Quitting Smoking Now Greatly Reduces Serious Risks to Your Health” and “Cigarette Smoke Contains Carbon
Monoxide”) are not warnings but statements of fact; linguistically. consumers might
be expected to minimize their impact (Dumas, in press). Furthermore, information in
the current warnings is presented technically and abstractly rather than in a concrete
and personal manner. A reader is more likely to read and learn information that is made
personally relevant as opposed to that which is abstract and technical (Fishbein 1977).
Researchers who have addressed the format of warnings have found that consumers’
attention will be most effectively caught by novel formats (Cohen and Srull 1980). This
line of study has suggested that the communications effectiveness of the post-1984
warnings may have been diminished because the same rectangular shape of the pre1985 warnings was maintained (Bhalla and Lastovicka 1984).
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The analysis of time trends in national survey data provides an opportunity to assess
the effect of health warning labels on public knowledge of the health risks of smoking.
As described in Chapter 4, public knowledge of these health effects has increased since
1966. when the first health warning label was required. Because warning labels were
only one of a number of educational influences during this period, most JeseaJCheJS
have concluded that it is impossible to isolate the effect of the warnings from other information sources (US DHHS 1987d; FTC 1974; Murphy 1980). Similarly, it is impossible to determine any independent effect of health warnings on aggregate cigarette
sales (FTC 1967. 1969b). In sum, there are insufficient data to determine either the independent contribution of cigarette warning labels to changes in knowledge or smoking behavior or the precise role played by warning labels as part of a comprehensive
antismoking effort.
Perhaps the most powerful indirect index of the effect of health warnings. along with
other sources of information, is the number of smokers and consumers in general
who remain unaware of the health risks of smoking. After a comprehensive review of
studies on health risk awareness, including publicly generated studies and those conducted by the tobacco industry, the FTC concluded that significant numbers of consumers in general and even higher numbers of smokers were unaware of even the most
rudimentary health risk information about smoking (FTC I981 b). It was this lack of
consumer awareness that led the FTC to call for revised and expanded rotational warnings for cigarettes. More recent data reveal that a substantial minority of smokers still
does not believe that smoking causes lung cancer, heart disease, emphysema, and other
diseases, and the majority of smokers underestimate the degree of increased health risk
posed by smoking. (See Chapter 4.)
Summary
As a result of policies described in this Section, a system of rotating health warning
labels is currently required for all cigarette and smokeless tobacco packaging and advertisements in the United States. This system, established by congressional legislation in I984 (for cigarettes) and 1986 (for smokeless tobacco products), achieves a portion of one of the Health Objectives for the Nation for 1990:
By 1985, the presentcigarettewarning should be strengthened to increase its visibility and
impact, and to give the consumer additional needed information on the specific multiple
health risks of smoking. Special consideration should be given to rotational warnings and

to identification of specialvuhrerabtegroups.

The 1984 Act provided the consumer with some of that “neededinformation,”although the four mandated warnings provide less information than would have been
provided by the 16 warnings described to the U.S. Congress in the 1981 FTC Report
(FTC 198lb; Keenan and McLaughlin 1982). There is no legislated mechanism for
monitoring the visibility or communications effectiveness of existing warning labels,
and there are insufficient data to determine whether the visibility and impact Of the
warnings have increased as a result of the 1984 Act. Furthermore, current legislation
does not provide a mechanism for updating the content of labels to reflect advances in
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knowledge about health effects and smoking behavior. One example of changing
knowledge is the growing scientific awareness of the addictive nature of tobacco use,
which was the subject of the 1988 Surgeon General’s Report (US DHHS 1988). In that
Report, the Secretary of Health and Human Services, the Assistant Secretary for Health,
and the Surgeon General recommended that a new health warning label on the addictive nature of tobacco use be required on cigarette and smokeless tobacco packages and
advertisements. On the day of the Report’s release (May 16, 1988), legislation was introduced in the U.S. Senate that would require a warning to read: “Smoking is addictive. Once you start, you may not be able to stop” (S. 2402). Other bills that include
provisions calling for a warning label on addiction have also been introduced in Congress. As of November 1988, this legislation was not enacted.
Currently. labels are not required on cigarettes made for export or on cigarettes
manufactured abroad by U.S. tobacco companies. Federal law does not require waming labels on other tobacco products, such as cigars, pipe tobacco, and roll-your-own
cigarette tobacco, despite the established health risks associated with cigar and pipe
smoking (US DHEW 1979; US DHHS 1982a, 1984; Chapter 2). During the early
1970s there was particular concern about the health risks for individuals who smoke
“little cigars” (US DHEW 1973). In its 1974 report to Congress (FTC 1974), the FTC
recommended that the following warning be required on little-cigar packages: “Waming: Smoking Little Cigars May be Dangerous to Your Health if Inhaled and Smoked
in the Same Quantities as Cigarettes.” The Little Cigar Act of 1973 (Public Law 93109) extended the broadcast advertising ban for cigarettes to little cigars, but neither
this Act nor subsequent legislation extended requirements for health warnings to little
cigars (Table 2).
A warning label will appear on cigars and pipe tobacco sold in California, as a result
of an agreement reached on October 18, 1988, between tobacco manufacturers and the
State of California. Twenty-five tobacco manufacturers, along with eight retailers, had
been sued by California’s Attorney General for failing to comply with the State’s Safe
Drinking Water and Toxic Substances Enforcement Act, which requires warnings on
all consumer products containing chemicals known to cause cancer or reproductive
toxic effects (Wilson 1988a; Kizer et al. 1988). Because existing distribution systems
for cigars do not easily permit the labeling of cigars destined only for California, the
president of the Cigar Association of America indicated that most cigars sold in the
United States would carry warning labels (Wilson 1988a). As of October 1988, the
effect of the settlement on warning labels for pipe tobacco sold outside California was
unknown.
Tobacco labeling requirements in other countries (Roemer 1982,1986) provide comparisons for current labeling practices in the United States. Outside the United States,
six countries (Finland, Iceland, Ireland, Norway, Sweden, and the United Kingdom)
have enacted a rotational warning requirement. A Swedish law, adopted in 1976, requires the rotation of 16 warning statements on cigarette packages. Ireland requires the
rotation of three brief, direct statements on cigarette packages and advertisements: ‘SMOKING CAUSES CANCER,” “SMOKERS DIE YOUNG,” and “SMOKING KILLS!” In the United Kingdom. one of six rotated warnings indicates smokingattributable mortality: “More than 30,000 People Die Each Year in the UK from Lung
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Cancer.” Since 1985, Iceland has required the rotation of pictorial warnings (Figure
2). Several countries also require health warnings on packages of cigars and pipe tobacco. On packages of cigars, cigarillos, and pipe tobacco, for example, Ireland requires
the warning: “SMOKING SERIOUSLY DAMAGES YOUR HEALTH.” On June 29,
1988, Canada’s House of Commons enacted a new labeling law as part of a comprehensive package of smoking restrictions, the Tobacco Products Control Act (House of
Commons of Canada 1988). Canada’s current cigarette warning labels will be replaced
by a mandatory package insert that details all known health risks of smoking.
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FIGURE Z.-Health warnings on tobacco packages in Iceland according to regulation no. 49911984
SOURCE:

Blondal

and Magnusson

(1985).
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Disclosure of Tobacco Product Constituents
History and Current Status
The FTC has also been concerned with the disclosure, on packaging and in advertising, of information about the constituents of tobacco smoke (e.g., tar, nicotine, and carbon monoxide). More recently, there has also been growing interest in the identity and
amounts of other ingredients added to tobacco products during the manufacturing
process.
The first industrywide regulation occurred even before the release of the first Surgeon General’s Report. In the mid- to late 1950s. many cigarette advertisements made
conflicting claims for the tar and nicotine levels of various brands. This period became
known as the “Tar Derby” (Wagner 197 1a; Whiteside I97 1). On September 15, 1955,
after a year of conferences with the cigarette industry, the FTC promulgated cigarette
advertising guidelines “for the use of its staff in the evaluation of cigarette advertising”
(FK 1964b). These guidelines, among other things, sought to prohibit cigarette advertising that made unsubstantiated claims about the level of nicotine, tars, or other substances in cigarette smoke. By 1960, the FTC obtained agreements from the leading
cigarette manufacturers to eliminate from their advertising unsubstantiated claims of
tar and nicotine content (FTC 1964b).
As the previous section noted, the FTC proposed three rules addressing cigarette
labeling and advertising shortly after the release of the 1964 Surgeon General’s Report
(FK 1964a). The third proposed rule provided that:
No cigarette advertisementshall contain any statementas to the quantity of any cigarettesmoke ingredients(e.g., tars and nicotine) which has not been verified in accordancewith
a uniform and reliable testing procedureapprovedby the FTC.
This recommendation was not among the final regulations promulgated by the FTC
nor in subsequent congressional legislation.
Shortly after passage of the Federal Cigarette Labeling and Advertising Act of 1965,
the FTC identified a uniform testing system for measuring the tar and nicotine yield of
cigarettes (Pillsbury et al. 1969; see Chapter 5). The FTC determined that meaningfui
disclosure of tobacco product constituents required the availability of accurate
information obtained by standardized testing methods. In 1966, the Commission sent
a letter to U.S. cigarette manufacturers approving their factual statements of tar and
nicotine content in advertising, if based on tests conducted using the approved method.
In 1967, the FTC activated its own laboratory to analyze the tar and nicotine content of
cigarette smoke. At the request of the Chairman of the Senate Commerce Committee.
the FTC began to test and report periodically to Congress the tar and nicotine content
of various cigarette brands (FTC 1981a). In 1981, the FTC first published carbon
monoxide yields, based on its own laboratory tests, along with data on tar and nicotine
yields (FTC 1981a).
In 1983, the FTC determined that its testing procedures may have “significantly underestimated the level of tar, nicotine and carbon monoxide that smokers received from
smoking” certain low-tar cigarettes and sought comments pursuant to modifying its
testing procedures (FTC 1988a). One cigarette brand, Barclay, manufactured by the
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Brown and Williamson Tobacco Company, was permanently enjoined from including
in its advertising, packaging, or promotion the tar rating the brand received using the
FTC test methods because of problems with the testing methodology and consumers’
possible reliance on that information (FTC v. BIXMYIand Williamson 1983).
On April 15, 1987, the FfC announced the closing of its in-house laboratory that
tested cigarettes for tar. nicotine, and carbon monoxide levels. The FTC attributed its
decision to the cost of running the laboratory and the fact that the information was available from the cigarette industry’s laboratories, whose methodology was identical to that
used by the FTC. The FTC stated that it would collect tar, nicotine, and carbon
monoxide ratings from the industry for inclusion in its annual report to Congress pursuant to the Federal Cigarette Labeling and Advertising Act (FTC 1987; MacLeod
1987).
As a result of these actions, a mechanism has been in place whereby information
about tar, nicotine, and carbon monoxide yields of cigarettes becomes part of the public
record. However, this information is not as readily accessible to consumers as it would
be if it were disclosed on all packages of tobacco products or in advertising. Recommendations for uniform disclosure of cigarette constituents have been made previously
by the FTC and the Department of Health and Human Services, and a specific goal was
set by the Public Health Service’s 1990 Health Objectives for the Nation (US DHHS
1986d):
By 1985, tar, nicotine, and carbon monoxide yields should be prominently displayed on each
cigarette package and promotional material.

In 198 1, the Department of Health and Human Services (DHHS) recommended that
“manufacturers should list yields of ‘tar’, nicotine and other hazardous components on
their packages and in their advertising with appropriate explanatory information on the
health significance of these measurements” (US DHHS 1981a (transmittal letter)). As
early as 1969, the PTC (FTC 1969b) recommended that disclosure of tar and nicotine
yields be required on cigarette packages as well as in advertisements. The next year,
the FTC proposed a regulation requiring cigarette companies to disclose the tar and
nicotine content of cigarette brands in their advertisements, based on the most recent
FTC test results (FTC 1970). The FTC suspended this proceeding to allow the major
manufacturers to implement a voluntary plan for such disclosure. Since 1971, all
manufacturers have complied with this plan and voluntarily disclose the tar and nicotine
content of cigarette brands in advertisements (FTC 198 I b).
There is no industrywide disclosure of tar and nicotine content on cigarette packages;
such disclosure is often made voluntarily for cigarettes yielding 8 mg or less of tar but
rarely for higher tar brands. (unpublished data, Office on Smoking and Health 1988).
Carbon monoxide yields are neither required nor voluntarily disclosed on packages or
in advertising, despite a 1982 FTC recommendation that they be required on cigarette
packages (Muris 1982). Currently, there are no government requirements for the disclosure of tobacco smoke constituents to consumers, although, as noted above. levels
of some constituents are disclosed voluntarily in advertisements and on some packages
by cigarette manufacturers.
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In addition to tobacco, tobacco products contain other ingredients added in the
process of manufacture. The identity of these additives is regarded as confidential information by manufacturers. The Comprehensive Smoking Education Act of 1984 and
the Comprehensive Smokeless Tobacco Health Education Act of 1986 required, for the
first time, that the manufacturers, packagers, and importers of cigarettes and smokeless
tobacco products provide annually to the Secretary of Health and Human Services a list
of additives used in the manufacture of these products. The Secretary is required to
treat the lists as “trade secret or confidential information,” but may report to Congress
on research activities about the health risks of these additives and may call attention to
“any ingredient which in the judgment of the Secretary poses a health risk to cigarette
smokers” (Public Law 98-474, Public Law 99-252). However, the Secretary is granted
no specific authority to regulate any such hazardous products. Regulations describing
the procedures for protecting the confidentiality of this information have been published
(US DHHS 1985a). Analysis of the information on cigarette additives is in progress.
Federal legislation on smokeless tobacco (Public Law 99-252) now requires that
manufacturers provide to the Secretary of Health and Human Services a specification
of the nicotine content of smokeless tobacco products, but it does not require that
nicotine content be listed on packages or in advertisements. Currently, one brand of
smokeless tobacco is marketed as “light” snuff, and the nicotine content is disclosed on
its packaging and advertising.
Effects of Disclosure of Tobacco Product Constituents
Current Federal law neither requires the disclosure of tobacco product or tobacco
smoke constituents on packages and advertising, nor provides for the monitoring of
communications effects of voluntary disclosures. The principal public health rationale
for requiring disclosure is to inform consumers about the amount of hazardous substances to which they are exposed, so that consumers will be better informed and so that
those who do not abstain completely may be able to reduce their health risks by selecting a brand with a lower concentration of hazardous substances.
There is some information that this has occurred. As noted in Chapter 5, the rapid
growth in the market share of cigarettes with reduced tar and nicotine yields during the
1970s indicates that consumers can and will make choices based on information about
tobacco constituents (US DHHS 198 la). However, there is no clear evidence of substantial health benefits to consumers who switch to lower tar and nicotine cigarettes.
The potential health benefit to smokers of making such discriminations is at best limited,
because there is no known safe level of tobacco product consumption (US DHHS
198 1a). As mentioned in Chapter 5, concerns about low-yield cigarettes center around:
(I) compensatory smoking behavior among smokers who switch to low-nicotine
brands, which might even increase total tobacco smoke intake in some smokers; (2) the
increased use of additives with possible adverse health effects in low-yield cigarettes;
and (3) the possibility that some smokers who believe these cigarettes to be safe or less
hazardous will be less inclined to quit.
It is also possible that if smokers saw a more complete listing of the harmful constituents of tobacco on packages or in ads, some would stop smoking rather than mere490

ly choosing a different brand. Evidence to test this hypothesis has not been collected.
The impact of informing smokers about the identity of tobacco product additives, about
which consumers know little, is unknown. It is possible that this information might encourage smokers to stop smoking, or at least to reduce their daily cigarette consumption .
Mandated Education About Health Risks
Government activities to educate the public on smoking and health are not limited to
product-oriented warnings to the tobacco consumer. Government policy has required
schools to educate students and teachers about the health hazards of tobacco use.
Educational messages in the broadcast media were also mandated by Federal policy
from 1967 through 1970.
School Education
Current Status
Both public and private efforts to reduce the initiation of smoking by children have
targeted schools. Education on tobacco and health may be provided voluntarily in
school curricula or may be required by legislation or regulation. For the purposes of
this review, such education is considered voluntary if it is based on a decision of the
individual teacher or on an action taken by an individual school or school district. A
“policy” refers to Federal or State legislation or regulation mandating instruction on
tobacco and health. Voluntary initiatives on school education on smoking and health
are considered in Chapter 6. Policies restricting smoking in schools by students and
teachers are reviewed in Part III of this Chapter.
The Federal Government has taken no action to mandate education on tobacco in the
Nation’s schools. Federal legislation was introduced in the 100th Congress (Adolescent Tobacco Education and Prevention Act, H.R. 3658; Atkins 1987) that would require tobacco to be included in drug abuse and education programs established under
Sections 4124-4125 of the Drug-Free Schools and Communities Act of 1986 (Public
Law 99-750), but this legislation was not enacted. The Surgeon General, the Secretary
of Health and Human Services, and the Assistant Secretary for Health have recommended that prevention of tobacco use be included, along with instruction on illicit drug
use, in school health education curricula (US DHHS 1988).
A number of States have enacted laws mandating education about smoking and health
in schools. The usual content of mandated instruction is the health effects of tobacco
use, often included as a component of general health education or a drugs-and-alcohol
curriculum. Few school-based educational programs provide education on cessation
methods for students who have already started to smoke (Chapter 6). Policies may require the education of either students or teachers, the latter sometimes as a prerequisite
to receiving a teaching certificate.
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TABLE 4.Etate requirements for school health education on
drugs/alcohol/tobacco (1974-81) and on tobacco use prevention (1987)
State requirement for instruction
drugs/alcohol/tobacco’
1974

State
Alabama

1977-1978

State requirement for
instruction in tobacco
prevention

in

1981

I987

M

M

M

Alaska
Arizona

0

0

0

M

Arkansas

M

M

M

M

California

M

M

M

Colorado

M

M

M

Connecticut

M

M

M

Delaware

M

M

M

M
M

District

M

M

M

Florida

of Columbia

M

M

M

Georgia

M

M

M

M

Hawaii

M

M

M

M

Idaho

M

M

M

Illinois

M

M

M

Indiana

M

M

M

Iowa

M

M

M

M

M

M-S

M-S

M

M

M

M

Michigan

M

M

M

Minnesota

M

M

M

Missouri

M

0

0

Montana

M-S

M

Kansas
Kentucky
Louisiana
Maine
Maryland

M

Massachusetts

Mississippi

M

Nebraska

M

Nevada

M

New Hampshire

M

M

M

New Jersey

M-S

M-S

M-S

New Mexico

M

0

M

New York

M

M

M
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M

M

TABLE

4.Xontinued
State requirement for instruction
drugs/alcohol/tobacco”

State requirement for
mstruction in tobacco
preventlon

in

1973

1977-197X

North Carolina

M

M

M

Nonh Dakota

M

M

M

Ohio

M

M

M

M

M

M

M

II

M

M

M

19x1

1987
M

M

Oklahoma
Oregon
Penn\yIvanra

M

Rhode I\land
South Carolina

M

M

South Dakota
Tennessee

M

Texa\

M

Utah

M

Vermont
Virgmia

M

Washington
West Virginia

M

Wisconsin

M

0

35

35

Wyoming
TOTAL

(mandatory)

NOTE:

Thirty-four

identified

State\ required

in the repon

“M. mandated:

(ASHA

mstnlctton

in drugs/alcohol/tobacco

m 1985.

20
The indwldual

States were not

1987)

0. optional/permissive:

S. secondary

elementary

and scondary

levelb.

SOURCE:

ASHA

1979. 1981): Lovato.

(1976,

39

school

level.

Allenwonh.Chan.

Unless otherws

noted, pohcie\

refer to both

in press.

Surveys of State requirements for school health education for the years 1974, 1977,

1978,1981,1985,and 1987havebeenconductedby the AmericanSchoolHealthAssociation (ASHA 1976, 1979, 1981, 1987; Lovato, Allensworth, Chan, in press). Questionnaires were sent to State school health consultants, when identifiable. or to State
commissioners of education or health. Between 1974 and 1985, the number of States
(including the District of Columbia) mandating school education in the category labeled
“drugs/alcohol/tobacco” varied from 34 to 39. with no clear trend over time (Table 4;
data not shown for 1985, for which only the total number of States-34--was
provided). In fact. several States apparently weakened or repealed preexisting requirements. In most jurisdictions, the requirement pertained to both elementary and secondary school levels. The extent to which education in this broad category specifically
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required tobacco education is unknown. The results do not suggest that the number of
States requiring instruction on the health effects of tobacco use is increasing. In the
1987 survey, mandated curriculum on tobacco use was reported separately from curricula on drug and alcohol use. The prevention of tobacco use is mandated curriculum
in 20 States (Lovato, Allensworth, Chan, in press).
A separate survey of State legislation enacted as of December 1985 reported similar
findings. It found that 18 of 2 1 States providing data required elementary and secondary schools to include instruction on the dangers of using tobacco as part of their health
education programs (Table 5) (US DHHS 1986e).
Several States also require teacher training. Three States (Alabama, Connecticut, and
Oklahoma) have directed their departments of education to establish and implement inservice training programs to educate teachers, school administrators, and other school
personnel about the effects of nicotine or tobacco use. All educational institutions in
Minnesota that provide teacher training must offer programs on the use of and dependence on tobacco. Connecticut law requires universities that train teachers to provide
instruction on the effects of nicotine and tobacco use and on the best methods for instructing students on these topics. To receive a certificate to teach or supervise in any
public school in Connecticut, a person must pass an examination on the effects of
nicotine and tobacco use (US DHHS l986e).
Compliance and Effects
Little is known about the level of compliance with these State regulations. A 1986
survey of a random sample of 2,000 school districts conducted by the National School
Boards Association found that 61, 64, and 62 percent of school districts provide antismoking education in elementary school. middle orjunior high school, and high school,
respectively (NSBA 1987). The generalizability of the survey is limited by a low
response rate (36 percent). It is unclear to what degree this instruction is voluntary or
the result of a State requirement.
Even less is known about the content or quality of curricula developed to comply
with government mandates. Evaluations of voluntary school-based smoking prevention programs (Chapter 6) suggest that they can be effective if done well. The extent
to which government-mandated school education programs match these results is unknown. Consequently, it is impossible to determine the extent to which govemmentmandated school education has contributed to greater awareness by children of the
health consequences of smoking or to reductions in the initiation of smoking.
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TABLE S.-States requiring school health education on tobacco use effects

School health
education

In-service
teacher
training

Alabama

X

X

Alaska

X

Arizona

X

State

Instruction
required for
teacher certification

Instructional
material must
be accurate

Other

California
Connecticut

X

X

Xa

X

Xb

Florlda
Georgia

X

Idaho

X

Illinois

X

Indiana

X

Iowa

X

Massachusetts

X

Michigan

X

Minnesota

X

Nebraska

X

Ohio

X

Oklahoma

X

Oregon

X

Utah

X

Vermont

X

Wisconsin

X

X

dConnecticut law provides that no cemficate to teach or supervise shall be granted to any person who has not passed a
satisfactory examination on the effects of nicotme and tobacco. Corm. Gen. Stat. Ann.. Secnon IO-145a (West Supp.
1964).

bFlorida’s Cancer Control and Research Act provides that proven causes of cancer, including smoking, should be
publicized and should be the subject of educational programs for the prevention of cancer. Fla. Stat. Ann.. Section
381.2712(2)(c~
(West Supp. 196.5).
SOURCE: US DHHS (1986el.
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Broadcast Media
History
In 1949, the U.S. Federal Communications Commission (FCC) promulgated its Fairness Doctrine (FCC 1949). Under this doctrine, which the FCC repealed in August
1988, licensed broadcasters were obligated
to encourageand implement the broadcast of all sides of controversial public issues over
their facilities, over and beyond their obligation to make available on demand opportunities
for the expression of opposing views (FCC 1987).

This meant that, as a condition of retaining the required license, broadcasters were
required to air both sides of a controversial issue if one side was presented. Subsequent
decisions by the FCC indicated that the Fairness Doctrine could require a station to
grant free time, even when one viewpoint was presented under paid sponsorship. The
FCC did not, however, require that a broadcaster provide equal time for opposing views;
only a “reasonable opportunity” for the presentation of opposing views was required
(Columbia Law Review 1967).
In January 1967, John Banzhaf, an attorney acting as a private citizen, petitioned the
FCC to apply the Fairness Doctrine to cigarette advertising. On June 2, 1967, the Commission ruled that the doctrine applied to cigarette advertising on television and radio
and required broadcasters who aired cigarette commercials to provide “a significant
amount of time” to citizens who wished to point out that smoking “may be hazardous
to the smoker’s health” (FCC 1967). In a subsequent press interview, the FCC’s chief
counsel gave his informal opinion that a ratio of one antismoking message to three
cigarette commercials seemed to him to constitute “a significant amount of time”
(Whiteside 1971).
The ruling applying the Fairness Doctrine to cigarette advertising went into effect on
July 1, 1967. Thereafter, broadcasters began to air an array of antismoking public service announcements (PSAs). developed primarily by voluntary health organizations
and government health agencies (Whiteside 1971). The time “donated” for the antismoking spots amounted to approximately 75 million dollars (in 1970 dollars) per year
from 1968 through 1970 (Lydon 1970). As discussed in the next section, subsequent
Federal legislation, the Public Health Cigarette Smoking Act of 1969, banned cigarette
advertising on television and radio, effective January 2, 197 I. Once this occurred and
cigarette ads were removed from radio and television, the Fairness Doctrine basis for
requiring broadcasters to carry antismoking PSAs was eliminated. Antismoking messages then had to compete for public service advertising time donated by broadcasters.
As a result. the frequency of the antismoking spots declined dramatically. According
to Lewit, Coate, and Grossman (1981). the number of antismoking PSAs declined by
almost 80 percent after 1970, relative to the number aired in 1969, and they were shown
at times when youths in particular were not likely to be watching television.
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Effectiveness
The antismoking messages mandated by the Fairness Doctrine might have been expected to increase public knowledge and change public attitudes about smoking. Indirectly, they might reduce smoking prevalence and tobacco consumption by stimulating cessation and retarding initiation. The degree to which the messages achieved these
goals has been assessed by measuring trends in public beliefs concerning the health
hazards of smoking, in smoking prevalence, and in cigarette hales before. during. and
after the 1968-70 period. PSAs were only one of a number of societal influences on
smoking during that period. Because of the broad reach of the mass media. it is impossible to control for these concurrent influences by examining a group that was not exposed to PSAs. Consequently, changes in these indices cannot be unequivocally attributed to the presence of PSAs. Nonetheless, they offer strong circumstantial
evidence for an effect of the PSA campaign.
Survey data indicate that PSAs were in fact seen and recalled by large numbers of
Americans. O’Keefe (1971) surveyed 621 students below 2 1 years of age and 300
adults in Central Florida. Ninety percent of the sample recalled seeing at least one antismoking PSA, and about half of them were able to recall a specific commercial. When
asked about the effect of PSAs on their own smoking behavior. 32 percent of smokers
reported that they had cut down, 37 percent said they thought more about the effects of
smoking than before, and 1 I percent said they stopped smoking temporarily as a result
of the commercials. This study, based on the self-reported smoking behavior of a small
sample, does not provide definitive evidence for an effect of PSAs on knowledge or
cigarette consumption.
Analysis of trends in national survey data provides a stronger quality of evidence for
the effects of PSAs on knowledge or behavior. National survey data collected before,
during. and after the 1968-70 period show consistent but small increases in public
knowledge of the health hazards of smoking (see Chapter 4). According to the Adult
Use of Tobacco Surveys (AUTSs), the proportion of adults who believed that smoking
is hazardous to health was already high before the airing of PSAs. It increased slightly during and after the period when PSAs were shown, from 85 to 87 to 90 percent in
1966, 1970, and 197.5,respectively. Similar trends were seen for public beliefs concerning the causal relationship between smoking and specific diseases, including lung
cancer, heart disease, and chronic obstructive lung disease (Chapter 4). One might expect that the personal and emotional messages in many of the PSAs (Whiteside 197 1)
would have a particularly salient effect on personalized acceptance of health risks from
smoking (Chapter 4). AUTS data show a larger increase in this factor. coincident with
the PSAs. The percentage of smokers who were concerned about the effects of smoking on their own health increased from 47 percent in 1966, before the Fairness Doctrine,
to 69 and 68 percent in 1970 and 1975, respectively. One must be cautious in attributing these changes solely to the PSA campaign, because increases in public knowledge
sometimes continued after the campaign ended and because other informational activities, such as cigarette warning labels, occurred concurrently in both the public and
private sectors.
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The effect of PSAs on smoking behavior has been assessedby analyzing trends in
cigarette sales and smoking prevalence. Analyses of temporal trends in tobacco consumption, as measured by cigarette sales, provide evidence for an effect of PSAs in
restraining smoking, at least temporarily. For the 3-year periods before (1965-67),
during ( 1968-70), and after ( 197 I-73) the Fairness Doctrine PSAs, per capita cigarette
sales increased by 2.0 percent, decreased by 6.9 percent, and increased by 4.1 percent,
respectively (Chapter 5). Warner ( 1977) compared actual sales figures for the Fairness
Doctrine period to projected sales figures (for the same years) based on the trend in
sales during the period 1947-67. He predicted that in the absence of PSAs and subsequent publicity, consumption would have been 19.5 percent higher than it actually
was by 1975. In a regression analysis of the effects of both cigarette ads and the Fairness Doctrine PSAs. Hamilton (1972) found that the antismoking messages retarded
per capita cigarette consumption by 530.7 cigarettes per year, while the cigarette ads
boosted it by 95.0 per year. Schneider, Klein, and Murphy (1981) concluded that the
PSAs reduced per capita tobacco consumption by 5 percent. Findings from these and
related studies are reviewed in Chapter 8.
If PSAs had motivated large numbers of smokers to quit smoking, one would expect
to have observed a decline in the prevalence of cigarette smoking, as well as in tobacco consumption, during the period when they were shown. Prevalence data have some
limits compared with cigarette consumption data. Estimates of smoking prevalence are
based on individuals’ self-reported behavior in national surveys, which is a less objective measure than consumption estimates based on sales data. Furthermore, data on
prevalence are collected less frequently than are sales data, making prevalence a less
sensitive index of short-term effects. Data on the self-reported prevalence of cigarette
smoking from 1965-U show a highly consistent linear trend downward during the entire period (Chapter 5). These data do not provide evidence for an independent effect
of the PSA campaign on overall smoking prevalence and contrast with the cigarette
consumption data cited above. However, Lewit. Coate, and Grossman (1981), who
analyzed the effect of PSAs on the smoking prevalence of teenagers, reported an effect
in that age group. They found that the teenage smoking rate was 3.0 percentage points
lower during the Fairness Doctrine period than during the 16-month period prior to the
Doctrine: most of this effect occurred during the time when PSAs were shown.
Warner ( 1978) compared cigarette sales data to self-reported cigarette consumption
for the years 1964-75. He found that the ratio of self-reported cigarette consumption
to cigarette sales (“consumption ratio”) decreased from a level of 72 and 73 percent in
1964 and 1966, to 66 percent in 1970, and to 64 percent in 1975. The decrease between
1966 and 1970. years spanning the Fairness Doctrine period, was statistically significant. Between 1966 and 1970, actual aggregate sales dropped 1 percent, while
reported consumption dropped 9.5 percent. One explanation for this decline is a greater
underreporting of current smoking because of growing awareness of the health hazards
of smoking and the declining social acceptability of smoking (Chapter 5). Warner suggested that the Fairness Doctrine PSAs, by causing changes in knowledge and attitudes, may have been responsible for increased underreporting. More recent data
from 1974-85 show that the consumption ratio has remained stable at approximately
72 percent, despite further reductions in the social acceptability of smoking (Chapter
498

5). As mentioned in Chapter 5, the decrease in the consumption ratio reported by
Warner may be related to the fact that the self-reported data for 1970 and 1975 were
collected by telephone surveys, while the 1964 and 1966 data were collected by in-person interviews; the latter technique generally provides slightly higher smoking
prevalence estimates than do telephone surveys.
In summary, both per capita cigarette consumption changes and regression studies
comparing actual cigarette sales to projected sales based on prior trends are consistent
with the conclusion that the Fairness Doctrine PSAs affected smoking behavior, at least
in the short term. Changes in public knowledge about the health effects of smoking as
assessedin national surveys also occurred during the period PSAs were aired. Because
of other social influences on smoking during this period, it is impossible to attribute
changes in cigarette consumption or public knowledge solely to the airing of PSAs.
However, as described further in Chapter 8, they were a prominent component of antismoking activities, which in the aggregate had marked effects on smoking prevalence
and tobacco consumption in the 25 years since the release of the 1964 Surgeon
General’s Report. It is unclear whether and to what degree any short-term effects could
have been sustained with an ongoing campaign. If PSAs had continued, it is possible
that their short-term effects could have been sustained only with the types of message
variation, pulsed media placement patterns, and ongoing communications measurement

TABLE 6.-Cigarette advertising and promotional expenditures, 1970436
($ millions)
Total in
constant
( 1986) dollars

Advertising
as percentage
of total

Year

Advertising

Promotional

Total

1970
1971
1972
1973
1974
1975
1976
1977
1978
I979
1980
1981
I982
1983

314.7
25 1.6
251.6
247.5
306.8
366.2
430.0
552.0
600.5
749.0
829.9
998.3
1040.1
1081.0

46.3
NA
NA
NA
NA
125.1
209. I
247.5
214.5
334.4
412.4
549.4
753.7
819.8

361.0
NA
NA
NA
NA
491.3
639.1
799.5
875.0
1083.4
1242.3
1547.7
1793.8
1900.8

1019.4
NA
NA
NA
NA
1000.9
1231.0
1446.6
1470.6
1636.6
1653.0
1865.9
2037.6
2091.9

I984
1985
1986

1097.5
1075.0
931.8

997.1
1401.4
1450.6

2095.2

2211.7

52.2

2476.4
2382.4

324.1
2382.4

43.4
39.1

NOTE:
NA, not available.
SOURCE.
Warner (19Xhb):

Federal

Trade

Commission

87.2
NA
NA
NA
NA
74.5
67.3
69.0
68.6
69.1
66.8
64.5
5X.0
56.9

(I9XXb)
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and tracking characteristics of ongoing national advertising campaigns (Aaker and
Meyers 1987). including those of the cigarette companies themselves.
Restrictions on Tobacco Advertising and Promotion
Cigarettes are one of the most heavily marketed consumer products in the United
States (FTC 198 I b; Davis 1987). Cigarette advertising and promotional expenditures
totaled 2.4 billion dollars in 1986 (FTC 1988b). In both actual and constant dollars,
these expenditures increased consistently between 1975 and 1985 but fell slightly in
1986, the last year for which data are available (Table 6). A study reviewing 1985 data
found that cigarettes were the most heavily advertised category of products in the outdoor media (e.g.. billboards), the second most heavily advertised category in magazines
(after passenger cars), and the third most heavily advertised subcategory in newspapers
(after passengercars and airlines) (Davis 1987). All six of the major cigarette manufacturers were included among the 100 companies with the highest advertising expenditures in 1985 (Davis 1987). According to FTC reports to Congress for the years 1982
and 1983, the major advertising themes associated cigarette smoking with high-style
living, healthy activities. and economic, social, and professional success (FTC 1985).
Tobacco advertising includes both traditional advertising (in newspapers and
magazines, on billboards, and in transit facilities) and promotional activities. Promotional activities are diverse and include the distribution of free product samples, coupons
for price reductions, and offers for discounted products (often bearing the name of the
cigarette brand). Promotional activities also encompass industry sponsorship of cultural, sporting, and entertainment events, and sponsorship of community or political organizations. Incentives paid to distributors or retailers are another form of tobacco
promotion. Over the past decade, the balance of expenditures has shifted from traditional advertising to promotional activities (Davis 1987). so that by 1986, promotional expenditures accounted for 60 percent of the tobacco marketing dollar. compared
with only 25 percent of the total in 1975 (FTC 1988b) (Table 6).
This Section reviews previous. current, and proposed government policies to regulate tobacco advertising and promotion. It considers the central public health issuewhether advertising and promotion increase tobacco consumption-and reviews available evidence on this question. The focus of this review is on cigarette advertising and
promotion because cigarettes account for the vast majority of both tobacco use and advertising/promotional expenditures. The effects of advertising for other tobacco
products have not often been studied. The discussion includes coverage of the smaller
body of information about promotional activities beyond traditional advertising because of their growing importance in tobacco marketing.
Effects of Tobacco Advertising and Promotion
Public health concern about tobacco advertising and promotion is based on the
premise that these activities encourage the initiation of smoking and stimulate tobacco
consumption, especially by children, while retarding cessation efforts, particularly by
adults. It has been suggested that ads promoting low-tar and -nicotine cigarettes may

allay the anxiety of current smokers, shifting their attention away from the decision to
stop smoking by presenting the option of switching to an o\tenGbly less hazardous
brand (Davis 1987). It has also been suggested that tobacco advertising interferes with
efforts to inform the public of the health hazards of smoking because media that accept
tobacco advertising provide less coverage about the health haLard\ of tobacco use.
Proponents of this view contend that restricting tobacco advertising would reduce both
the number of prosmoking messages and their alleged restraining influence on the flow
of antitobacco information from the media, thereby making antismoking ct’forts more
visible and potentially more effective (Warner 1985 ).
By contrast, both tobacco products manufacturers and representatives of the major
associations of advertisers have consistently denied that advertising and promotion encourage smoking and the use of other tobacco products. They claim that the purpose
and effect of marketing are merely to provide information and to intluence brand selection among current users of tobacco products (Waterson IYX2: O’Toole IYXh: Weil
1986). The statement might also be made that cigarette advertising has permitted tobacco companies to successfully market new brands with reduced tar and nicotine yield\
and will allow for the future promotion of new products vvith reduced tar and nicotine.
However, because of considerable controversy about the health effects of low-tar and
low-nicotine cigarettes (US DHHS 1981a. 1988), the public health benefit of switching to these products remains in doubt (See Chapters 2 and 5 ).
Mechanisms by Which Advertising and Promotion May Affect Consumption
From a marketing perspective, advertising and promotion have different roles (Popper 1986a; Davis and Jason 1988). Conceptually, both tobacco advertising and promotion could increase tobacco consumption through several direct and indirect
mechanisms (Warner 1986b; Warner et al. 1986a). Direct mechanisms all relate to the
immediate impact of marketing techniques on the consumer or potential consumer. Indirect mechanisms are those that influence some factor other than the consumer (e.g..
the behavior of other institutions such as the news media). which in turn affects the use
of tobacco products.
Four direct mechanisms by which tobacco advertising and promotion may increase
tobacco consumption have been suggested.
1. Advertising and promotion could encourage children or young adults to experiment with tobacco products and initiate regular use. This is the central focus of
the public health concern about advertising and promotion. Initiation could be
encouraged when the images presented in cigarette advertising change
children’s and young adults’ attitudes about cigarettes (in general and about
specific brands) in a way that makes them more likely to start using tobacco
products (McCarthy 1986). Promotion could directly lead to experimentation
via the distribution of free samples and the creation of environments (cigarettesponsored concerts and sporting events) where sample distribution is facilitated
and cigarette trial is actively encouraged (Popper 1986b).
2. Advertising and promotion could increase tobacco users’ daily consumption of
tobacco products. Advertising could serve as a cue to tobacco use by creating

attitudes and images that reinforce the “desirability” of smoking and remind
smokers of occasions that are associated with smoking (Glosser 1984; Warner
1986b; Davis 1987). Promotion could act as an economic incentive to increase
tobacco users’ daily consumption (Popper 1986b). Coupons (either for price
reductions or free products) reduce the financial cost of smoking for the consumer, which can encourage increased consumption via the price elasticity of
demand (see Part II).
3. Advertising and promotion could reduce current tobacco users’ motivation to
quit. Tobacco ads, with their attractive imagery and implicit alleviation of fears
(Altman et al. 1987), could diminish users’cessation intentions. Advertising of
low-tar and -nicotine cigarettes may, in particular, have this effect (Popper 1988;
Davis 1987). Promotion could weaken current tobacco users’resolve to quit by
reducing the financial cost of smoking (Popper 1986b).
4. Advertising and promotion could encourage former smokers to resume smoking. Quitters experience both physiological and psychological withdrawal (US
DHHS 1988). Advertising presents smokers with images reminding them of the
reasons and situations in which they smoked, thereby increasing the difficulties
associated with withdrawal. Promotional events (sponsored sporting events or
concerts) create environments where former smokers are encouraged to resume
smoking. They provide cues to smoke in the social situations in which former
smokers had been likely to smoke. This effect may be enhanced by the distribution of free cigarette samples that often occurs at tobacco-sponsored events
(Popper 1986b; Davis and Jason 1988).
Three indirect mechanisms by which advertising and promotion might increase
tobacco consumption have also been suggested.
1. Media dependence on advertising revenues from the tobacco companies may
discourage full and open discussion of the hazards of tobacco use. Reduced
media attention may reduce the extent of public understanding of the health
hazards. This might reduce the public’s understanding of the risks of tobacco
use and thereby increase tobacco use relative to what it would be in an environment in which media coverage was more extensive and was influenced solely
by the inherent interest and importance of the subject (Warner 1985).
2. A number of institutions have to some degree become financially dependent on
the promotional, charitable, and public relations spending of the tobacco industry, including professional sports, cultural institutions, and minority organizations. This institutional dependence on tobacco spending may create
political support for, or mute opposition to, the industry’s marketing and policy
objectives (Taylor 1984; Warner 1986b). In turn, this may reduce public
knowledge about the risks of tobacco and indirectly, encourage initiation and
maintenance of tobacco use.
3. Still more broadly, the ubiquity and familiarity of tobacco advertising and
promotion may contribute to an environment in which tobacco use is perceived
by users to be socially acceptable, or at least less socially objectionable and less
hazardous than it is in fact. Smokers might interpret the legality of tobacco advertising and promotion as an implicit message that “Smoking can’t really be
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all that dangerous; otherwise the government would ban cigarette advertising.”
Presented with that statement in a BritishGovernment survey, 44 percent of
smokers agreed (Chapman 1986). This environment may contribute to the initiation of tobacco use by children and the maintenance of use by adults.
Evidence
Evidence pertaining to the effects of tobacco advertising and promotion on the consumption of tobacco products is diverse in its nature and conclusions. The research includes formal empirical analysis, informal empirical observations, and logic. Although
some evidence specifically addresses issues of direct or indirect impact, much of it applies generally to the overall effect of tobacco advertising on consumption. Promotion
has received less attention in the research published to date. In the following sections,
the evidence cited applies to the overall effect, except as indicated. Most of the existing evidence, both analytical and experiential, relates to cigarettes and advertising. Little work has examined the effects of other promotional techniques or addressesthe advertising of tobacco products other than cigarettes.
Formal Empirical Analysis
Formal empirical analysis is primarily of two types: (1) statistical studies of the
relationship between aggregate cigarette advertising expenditures and aggregate
cigarette consumption, using the method of regression analysis, and (2) survey research
and experimental studies of smokers’ and potential smokers’ reactions to and recall of
cigarette ads.
Regression

Analyses

More than a dozen studies using regression analysis have evaluated the statistical correlation between cigarette advertising expenditures and cigarette sales in at least four
western countries. Several of these analyses have found no statistically significant correlation (Schmalensee 1972; Lambin 1976; Metra Consulting Group 1979; Schneider,
Klein, Murphy 1981; Johnson 1985; Baltagi and Levin 1986). At least two studies
have raised the possibility that advertising expenditures are a function of cigarette sales,
rather than the reverse; that is, manufacturers devote a relatively fixed proportion of

revenuesto advertising,andad expendituresrise or fall as companysalesincreaseor
decrease (Schmalensee 1972; Schneider, Klein, Murphy 1981). Other analyses have
identified a statistically significant relationship and concluded that, in the aggregate,
increased advertising expenditures do lead to increased sales, although typically the estimated effect of advertising expenditures on consumption is small (Peles 1971; McGuinness and Cowling 1975; Lewit, Coate, Grossman 198 1; Reuijl 1982; Porter 1986;
Still other reRadfar 1985; Roberts and Samuelson 1988; Chetwynd et al. 1988).
searchers have reported consistently finding a small positive effect, but one that is not
generally statistically significant (Hamilton 1972).
Only one regression study has addressed the relationship between cigarette advertising and smoking by teenagers (Lewit, Coate, Grossman 1981) despite the fact that
adolescence is the period in which the vast majority of smokers initiate cigarette use
503

(Chapter 5). As discussed above, Lewit and colleagues examined the issue in the context of the broadcast ad ban, estimating that teenagers’smoking prevalence fell by 0.6
percent from 1970 to 1974 as a result of the ban. Although not a quantitatively substantial effect in percentage terms, it was a statistically significant finding. Given the
large population of teenage smokers. even a small percentage change in smoking translates into substantial absolute numbers.
The regression studies vary considerably in methods, sophistication, and quality.
Most of the studies rely on time series analysis, introducing the inherent methoclological risk of unstable parameter estimates due to correlations among variables over the
time periods studied. Findings may also vary because of differences in the time period
studied, differences among countries, and variability in functional form specification.
The better studies attempt to control for other variables that might influence the movement of both advertising expenditures and consumption, but this is handled inconsistently. Some of the studies treat advertising as having an impact only in the year of expenditure, whereas others examine both current and later (residual) effects of
advertising expenditures (Peles 197 1). A few use a measure of cumulative advertising
expenditures, rather than single-year expenditures, in constructing the principal independent variable (Schneider, Klein, Murphy 1981). A recent study found that quarterly data produced more meaningful results than annual data; the authors speculated that
“the longer time period [i.e., annual data] may mask significant relationships” (Chetwynd et al. 1988).
At least one study has adopted a nondollar measure of advertising (Lewit, Coate. Grossman 1981), recognizing that the assumption of homogeneity
over time in the dollar measure may not hold (Calfee 1986).
None of the studies has properly distinguished between and incorporated both conventional advertising and other promotional expenditures. This omission is particularly germane to the late 1980s. the first period in which tobacco product promotional expenditures exceeded conventional advertising (FTC 1988b) (Table 6). Moreover,
regression studies have not taken into account other means of interbrand competition
besides advertising and promotion. The one exception is a recent study by Roberts and
Samuelson (1988) who simultaneously analyzed the effects of advertising expenditures and numbers of brands sold on the market shares of rival manufacturers. In
analyses of the low-tar and high-tar U.S. cigarette markets during 197 l-82, they found
that firms’ advertising primarily affected the level of market demand, while individual
firms’ market shares depended upon the number of brands sold.
Methodological differences and problems such as these restrict the meaningful interpretation and comparison of findings. Furthermore, inherent limitations in the method
of regression analysis diminish the ultimate value of these analyses in addressing the
two fundamental questions of interest: How much, if at all, do advertising and promotion affect the level of tobacco consumption? Would restrictions or a ban on advertising and promotion affect the level of consumption ? Regression analysis is designed to
assessthe statistical relationship between marginal changes in an independent variable
and marginal changes in the dependent variable, controlling for other factors for which
data are available. Regression results do not assess the effect of large (or complete)
changes in the independent variable. Consequently, the findings of regression studies,
pertaining to small changes in ad expenditures, may not relate at all to the change con504

templated in a ban-the complete elimination of all advertising and promotion (Cox
1984).
There is a second theoretical reason why regression analysis might not be expected
to find a sizable, significant relationship between advertising and consumption. If advertising both expands the overall market and helps firms capture existing market share
from competitors, the rational level of advertising expenditure will exceed that which
increases aggregate consumption alone. Thus, on the margin, the function of advertising dollars will be to compete for existing market share. not to expand the overall
market. Hence, regression analyses, examining marginal effects, would not be expected to demonstrate a strong correlation between advertising expenditures and aggregate consumption (Warner et al. 1986a). In these circumstances, the fact that several
of the regression studies have found statistically significant correlations has been interpreted as evidence that advertising does increase consumption (Tye, Warner. Glantz
1987).
Survey Kesearch

and Esperimental

Studies r,f‘Reuctions

to Ad\~ertisements

The second category of empirical analysis includes studies testing the hypothesis that
advertising encourages children to try tobacco products and initiate related behaviors.
Two types of studies fall in this category: surveys assessing recall of and reaction to
cigarette ads and experimental analysis of subjects’ responses to ads.
Among the surveys, the most direct approach to assessing the relationship between
advertising and cigarette consumption has been to ask children or adults about the factors that influenced them to smoke. These studies typically find that advertising is
ranked quite low on the list of relevant factors. Marketing experts have questioned the
validity of this approach because conscious response to advertising is deemed to be a
poor index of actual response (Bergler 198 I; Chapman 1986). As such, studies with a
similar method and opposite findings also offer little insight into the actual effects of
advertising. An example is a study by Fisher and Magnus (1981), which found that
most children believe that cigarette ads encourage children to smoke.
An alternative approach that employs both surveys and experiments is to assessreactions to ads and their imagery, often (then or later) correlated with subjects’ reported
smoking behavior. Analyses of this type range from studies asking subjects to recall
cigarette brands and ad themes to experiments measuring subjects’ eye contact with
magazine ads (Fischer et al. 1989).
Several studies have associated recognition and
approval of cigarette ads with subsequent propensity to smoke (O’Connell et al. 198 I;
Chapman and Fitzgerald 1982; Alexander et al. 1983; McCarthy 1986; Goldstein et al.
1987). These studies are representative of the research methods used by the cigarette
companies themselves to test the communications effects of their advertising (see advertising-related research presented in Cippo/one v. Liggett Group 1988 and FTC v.
Brown and Williamson
1983).
Collectively, these latter studies present data suggesting that cigarette ads are effective in getting children’s attention and that they are recalled. In these studies, recall of
prominent cigarette brand names and of ad themes is usually high. (By contrast, attention paid to the Surgeon General’s health warnings and recall of them are much lower
(Fischer et al., in press).) The studies find that strength of interest in the ads correlates
with smoking behavior. either current or anticipated. However, the studies do not ex505

amine the causal links between this recall and smoking behavior. It is possible that
smoking, or an interest in smoking, might affect awareness of ads, rather than ads encouraging smoking, a point acknowledged by the authors of some of these studies (e.g.,
Goldstein et al. 1987),but this possibility has not been examined with regard to cigarette
advertising. The hypothesis is supported by the well-documented psychological
phenomenon of perceptual vigilance (Spence and Engel 1970) whereby consumers are
more aware of advertising for products they use. The opposite phenomenon, perceptual defense or selective perception (Spence 1967) helps explain why smokers avoid
perceiving the warning labels and other risk-related information (FTC 1981b).
Additional Empirical Observations and Logical Arguments
The principal evidence for evaluating the role of tobacco advertising and promotion
derives from the experience of advertising industry professionals and from logical
analyses. Some of the latter are empirical, while others are not.
At the core of the argument that tobacco advertising affects only brand share among
competitors and does not increase consumption is the contention that the market for
tobacco products is a mature market, one in which market expansion cannot be achieved
(O’Toole 1986). Advertising professionals who disagree have argued that market expansion is invariably a purpose of advertising. Furthermore, they have observed that
it is principally in connection with two industries “under siege,” tobacco and alcohol,
that both producers and advertisers have made the brand-share-only argument (Foote
1981; Sharp 1986).
Proponents of the mature market argument have noted that adult per capita cigarette
consumption has fallen annually since 1973; aggregate consumption has fallen each of
the last 6 years (Tobacco Institute 1988): and per capita tobacco consumption is at an
all-time low for this century (Grise 1984). The prevalence trends accounting for this
change are particularly evident in cohort analyses that show younger birth cohorts
taking up smoking in much smaller percentages than their predecessors (Chapter 5).
Even in a mature market, however, the role of cigarette advertising could play a role in
market maintenance, in addition to vying for brand share. In a mature or declining
market, one standard strategy is to retain customers through defensive advertising and
promotion (Kotler 1988). This strategy would be particularly important in the case of
the cigarette market, in which an estimated 5 percent of its adult consumers are lost
each year due to smoking cessation or death (from diseases related or unrelated to smoking) (Warner 1986b). It has been argued that such defensive strategies can be seen in
the tobacco industry’s advertising of low- and “ultra-low-tar” brands, where the goal
of the campaign is not simply a shift between brands but a shift to a lower tar brand as
opposed to total cessation (Popper 1988).
In opposition to the mature market argument, analysts have emphasized that although
the market as a whole may be declining, segments of it appear to be actual or potential
growth markets, including young women, children, blue-collar workers, and certain
minority groups (Sharp 1986; Davis 1987). Industry advertising and promotion trends
show increases in the relative shares of marketing budgets devoted to several of these
subpopulations (Englander 1986; Albright et al. 1988).
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Analysts have cited the past decade’s growth in smokeless tobacco use as evidence
that tobacco companies believe that advertising and promotion can be used to attract
new consumers, at least for smokeless tobacco products (Connolly et al. 1986; Tye,
Warner, Glantz 1987). Consequently, the mature market concept does not apply to
smokeless tobacco products. Industry documents describing the marketing strategy for
one smokeless tobacco product demonstrate that the company designed the lownicotine product to serve as a “starter” product. Advertising for the product was concentrated in publications that have a high teenage male readership (Connolly 1986;
Feigelson 1983). In other documents, the smokeless tobacco industry has referred to
the “graduation” process from the low-nicotine starter products to more “full-flavored”
products, that is, those higher in nicotine (Connolly 1986). In addition, advertisements
for smokeless tobacco products have provided detailed instructions on how to use the
products (Christen 1980), evidence that the marketing campaigns have been intended
to attract new users.
Opponents of the position that tobacco advertising serves only to increase or maintain market share have also argued that this position is not financially consistent with
the tobacco industry’s marketing expenditures. A study of the economics of tobacco
advertising concluded that advertising and promotion were unlikely to make financial
sense if they served only brand-share function (Tye. Warner, Glantz 1987). Fewer than
10 percent of smokers change brands in any given year (Marketing and Media Decisions
1985). The current advertising and promotion expenditures of the domestic cigarette
companies are greater than the sales revenues represented by those brand switchers
(Popper 1986b). Furthermore, two companies, Phillip Morris and R.J. Reynolds, control more than two-thirds of the American cigarette market. Much of the limited brand
switching that occurs is necessarily between brands of the same company. Based on
such observations, it has been argued that the behavior of the tobacco industry itself
supports the conclusion that the industry perceives a positive association between advertising and consumption (Warner 1986b).
Much of the empirically based evidence pertaining to the effects of advertising comes
from international comparisons. Support for the view that cigarette advertising serves
to expand the market comes from the observation that in several countries in which
cigarettes are a state monopoly, the state enterprise advertises. If advertising served
solely to redistribute smokers among brands, there would be no reason to advertise in
such countries (Chapman and Vermeer 1985). Support for the view that advertising
does not influence consumption levels has been sought in the experience of countries
that have never permitted cigarette advertising, such as the Communist bloc countries,
where cigarette consumption is high and has grown rapidly in the absence of advet-tising (Waterson 1982; Boddewyn 1986). The relevance of this observation has been
challenged, however, on the ground that the issue is not whether advertising is the only,
or even the most important, determinant of smoking trends. The relevant question,
which these comparisons of countries do not and cannot address, is whether the rate of
increase in tobacco consumption would have been affected by advertising (Warner et
al. 1986a).
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Indirect Mechanisms: Media Coverage of Smoking
The variety of potential indirect influences of tobacco advertising and promotion
reflects the magnitude and diversity of expenditures (Taylor 1984; Warner 1986b; FTC
1988b). A substantial body of evidence exists only in one case: the relationship between cigarette advertising revenues and coverage of smoking and health in the media,
especially in magazines. The public health relevance of this relationship is based on
the assumption that discussion of the hazards of tobacco alters public knowledge of and
opinions about tobacco use. Through a complex set of social and individual response
mechanisms. knowledge and attitude changes evolve into reductions in smoking. Thus,
if the media have restricted coverage of the hazards of tobacco for fear of losing advertising revenue. the public has been deprived of information that might have improved
knowledge or changed social opinion more rapidly or extensively, thereby leading to
reduced levels of smoking and the associated disease toll (Warner 1985).
Most of the evidence linking the level of cigarette advertising revenue to the degree
TABLE 7.-Cigarette advertising revenues and coverage of smoking and health,
selected magazines
-fear\
surveyed

Percentage of health
articles discussing
smoking

Cigarette advertising
revenue as percentage
of total ad revenue

Reader’\ Dlse\t

1965-S I

34.4

0

Good Hou\eLrep~ng

1965-X I

22.1

0

Prevention

1067-78

15.4

vogue

I Off-x I

Il.7

L’.S. \cw\ and W~~rlciReport

1YhS-X 1

7.4

14.6

Ldtlwr‘ Home Jvurn,~l

196X-X I

7.1

16.3

7‘rrne

I Yh-X I

6.9

17.2

Hal-per’\ Rw;tal

I YhX-x I

43

7.1

\lc(‘~lll‘\

1YhY-X0

4,s

IS.1

0
5.1

\eu\ureh

I YhY-x I

2.9

IS.8

c~mopolmn

lY7l-x1

2.3

Y.4

\taJrnwl\elle

I Y6G4 I

I .Y

7.1

>I\.

lY72-Xl

0

13.8

Redboo~

1970-x I

0

16.1

X0-l E: ‘rl.~+,/~ne,h.~cd,~~ludcj d rn,n,mumot 60 health-relatedan&x I” r& year\ rurxyed
SW KCL- I).ilC, 14x2/

of media coverage of smoking and health has been developed recently; some of it,
however. date5 back half a century (Seldes 1941). Formal analytical studies of the
phenomenon that control for potential confounding influences are limited in number;
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existing analyses are based primarily on correlations between magazines’ cigarette advertising revenues and their coverage of smoking and health (Whelan et al. I98 I; Dale
1982; Jacobson and Amos 1985; White and Whelan 1986: Warner and Goldenhar, in
press).
One of these studies found that between 1967 and 1979. there were a total of 8 feature articles that seriously discussed quitting or the dangers of smoking in IO prominent
women’s magazines that carry cigarette advertisements. Of the 10 magazines, 4 carried no antismoking articles in the entire 12-year period. By contrast. 2 prominent
magazines that do not accept cigarette advertising. Good Ho~rsekeepin~~ and Se\,entern,
ran 11 and 5 such articles, respectively. On average, the magazines that accepted
cigarette advertisements published from 12 to 63 times as many articles on individual
topics such as nutrition, contraception. stress, and mental health as they did on the antismoking theme. The ratio was much smaller for Good Hnusekeeping and Selvnteen
(Whelan et al. 1981). In another empirical study by the same organization, researchers
examined coverage of smoking and health in prominent magazines recognized for their
general interest in health matters. Publications selected for study published at least 60
articles on health topics between 196.5 and 1981. The proportion of health articles
devoted to smoking was compared with the proportion of advertising revenues derived
from cigarette advertisements. Only four of the magazines had as many as IO percent
of their health-related articles devoted to smoking. Of these four, the top three did not
accept cigarette advertising. The fourth had the lowest proportionate share of advertising income derived from cigarette ads of the remaining magazines. There was no
substantial correlation between the volume of advertisements and smoking coverage
within the remaining magazines (Dale 1982; Table ‘7).
A more recent study compared changes over time in coverage of smoking and health
by 39 national magazines that published cigarette ads and I I magazines that did not.
The study also compared these changes with those found in coverage by The New York
Times and The Chrisban Science Monitor,
as well as with the collective cigarette advertising revenue of the first group of magazines. The two newspapers were selected
as measures of the “inherent newsworthiness” of the subject. Comparing two 1 l-year
periods, one preceding the broadcast media ban on cigarette advertising ( 1959-69) and
the other following it (1973-83). the authors found that ( 1) the magazines that included
cigarette ads experienced an increase in real cigarette ad revenues, controlling for inflation, of 727 percent (cigarette ads rose from 1.9 percent of total magazine ad revenues
in the first period to 11.O percent in the second); (2) these magazines decreased their
coverage of smoking and health by 65 percent, while the magazines that did not carry
cigarette ads decreased their coverage by 29 percent, a statistically significant difference; (3) the two newspapers’ coveragefell by 21 percent(the Times, which accepts
cigaretteadvertising)and 3 percent(the Monitor; which acceptsno cigaretteadvertising). Both decreaseswere significantly smaller than that of the magazines that included
cigarette ads, but not significantly different from that of the magazines not including
cigarette ads (Warner and Goldenhar, in press).

In addition to thesecorrelationalstudies,thereis extensiveanecdotalevidenceabout
the influence of advertising revenues on magazine coverage of smoking and health.
Writers, editors, and publishers have described numerous instances of purported cen509

sorship attributed directly to publications’ fears of alienating cigarette advertisers
(Smith 1978; Whelan et al. 1981; Bagdikian 1983; Warner 1985; Okie 1985; Magnus
1986). Although the anecdotal evidence pertains mainly to magazines, it includes other
media. including newspapers (ABC News 1983; Gitlitz 1983) and the broadcast media
prior to the removal of cigarette ads (Bagdikian 1983). Furthermore, there are allegations of advertising-induced censorship related to other tobacco products, such as
smokeless tobacco (Connolly 1986).
Federal Advertising Restrictions
The Federal agency responsible for regulating the advertising of tobacco and other
consumer products is the FTC. The Federal Trade Commission Act of 1914, amended
in 1938, empowers the FTC “to prevent persons, partnerships, or corporations . . . from
using unfair or deceptive acts or practices in commerce” (Wagner 1971b).
The FTC’s efforts to regulate unsubstantiated claims in tobacco advertisements began
well before 1964. From the 1930s through the 1950s. many cigarette advertisements
made claims that smoking the advertised brand improved health or at least offered
health benefits compared with smoking other brands (Neuberger 1963; Tye 1986). Between 1938 and 1968, the Commission invoked its adjudicatory (quasi-judicial)
authority 25 times with respect to cigarette advertising (Fritschler 1969). Between 1945
and 1960, the Commission completed seven formal cease-and-desist order proceedings
against cigarette manufacturers involving medical or health claims made in advertising
(FIX 1964b). For example, according to Wagner ( 197 I b):
A 1945 complaint lodged against R.L. Swain Tobacco prohibited representationsthat
respondent’scigaretteswere endorsedor approved by the medical profession; that they
would soothethe nose,throat, or mouth; that they containedno irritating properties;and that
they producedlittle or no stain on fingers and teeth. In 1950,the FTC moved successfully
to curb R.J. Reynolds Tobacco Company from claiming that Camels aided digestion; did
not impair the wind or physical condition of athletes:would neverharm or irritate the throat
or leave an aftertaste;were soothing, restful, and comforting to the nerves;and contained
less nicotine than any of the four other largest selling brands. A 1942 complaint against
Brown and Williamson Tobacco Company prohibited claims that Kools would keep the
head clear in winter and give extra protection against or cure colds.

Because the adjudicatory judgments obtained by the FTC applied only to the parties
to the case, other cigarette companies engaging in the same or similar deceptive acts
were not immediately affected. Fritschler (1969) concluded that “in the case of
cigarette advertising, the Commission found itself putting out brush fires of deception
while the inferno raged on.” The FTC first promulgated industrywide cigarette advertising guidelines in September 1955. These guidelines were “for the use of its staff in
the evaluation of cigarette advertising” (FTC 1964b), as opposed to formal trade regulation rules, which would have the force of law. The guidelines, among other things,
sought to prohibit: (1) representations in cigarette advertising of medical approval of
cigarette smoking in general or of smoking a particular brand; (2) advertising claims
that referred either to the presence or absence of any physical effects relating to cigarette
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smoking in general or smoking a particular brand, or relating to filters or filtration; and
(3) unsubstantiated advertising claims relating to tar and nicotine levels.
In June 1962, the FTC announced the adoption of general rule-making procedures,
which it used on three occasions the following year to regulate various nontobacco
products (Fritschler 1969). As noted in the section on warning labels, 1 1 days after the
release of the 1964 Report of the Surgeon General’s Advisory Committee on Smoking
and Health, the FTC announced three proposed trade regulations on cigarette labeling
and advertising (FTC 1964a). Rule 2 would have strictly regulated the imagery and
copy of cigarette ads in order to prohibit explicit or implicit health claims. However,
the proposed rule was vacated (FTC 1965) after the Federal Cigarette Labeling and Advertising Act of 1965 (Public Law 89-92) was signed into law. In the meantime, in
April 1964, the major U.S. cigarette manufacturers had adopted their own Cigarette
Advertising Code, intended to apply to broadcast advertising. It prohibited making
health claims in advertisements and directing advertising to young people. Cigarette
manufacturers agreed to avoid ads that represented ‘*cigarette smoking as essential to
social prominence, distinction, success, or sexual attraction” and to avoid showing
smokers engaged in activities “requiring stamina or athletic conditioning beyond that
of normal recreation” (Emster 1988; Friedman 1975).
In its 1968 report to Congress, the FTC recommended a ban on cigarette advertising
on television and radio (FTC 1968). In February 1969, the FCC announced a proposed
trade regulation rule that would have banned cigarette commercials from television and
radio (FCC 1969). On July 8, 1969, the National Association of Broadcasters announced a plan to phase out all cigarette advertising on the air over a j-year period
beginning January 1, 1970 (Whiteside 1971). At a Senate subcommittee hearing 2
weeks later, the cigarette industry offered voluntarily to end all cigarette advertising on
television and radio by September 1970, provided that Congress would grant the companies immunity from antitrust laws to allow them to act in concert (Whiteside
1971). Ultimately, Congress approved the Public Health Cigarette Smoking Act of
1969, which was signed into law on April I, 1970. The Act prohibited cigarette advertising in the broadcast media effective January 2, 197 1.
Subsequent Federal legislation extended the ban on advertisements in the broadcast
media to little cigars and to smokeless tobacco products. In September 1973, the Little Cigar Act of 1973 (Public Law 93-109) banned broadcast advertising of “little
cigars,” defined as “any roll of tobacco wrapped in leaf tobacco or any substance containing tobacco . . as to which one thousand units weigh not more than three pounds.”

Over a decadelater, smokelesstobaccoadvertisingin the broadcastmedia was banned
by the Comprehensive Smokeless Tobacco Health Education Act of 1986 (Public Law
99-252). The ban took effect on August 27, 1986.
In recent years, the FTC has again had its attention drawn to the content of print advertising. As discussed in a prior section, the FIG successfully obtained an injunction
against one manufacturer for incorrectly stating the tar yield of one cigarette brand,
Barclay, in packaging and advertising (FTC v. Brown and Williamson 1983). In addition, the Tobacco Institute (Tobacco Institute 1983) and R.J. Reynolds (RJR) have

advertisedin national print media with statementsthat challengedthe link between
smoking(active and involuntary) and disease.

During 198.5, RJR published an advertisement (R.J. Reynolds 1985a) entitled “Of
Cigarettes and Science,” which discussed, among other things, the procedures that
scientists use to test scientific hypotheses, and presented information about the Multiple Risk Factor Intervention Trial (MRFIT) (MRFIT Research Group 1982). In April
1985, the American Heart Association, the American Cancer Society, and the American
Lung Association, acting through the Coalition on Smoking OR Health, petitioned the
FTC with regard to this ad. On June 16, 1986, the FTC issued a complaint alleging that
the advertisement falsely and misleadingly represented that the purpose of the MRFIT
study was to determine whether heart disease is caused by smoking, that the MRFIT
study provides credible scientific evidence that smoking is not as hazardous as the
public has been led to believe, and that the MRFIT study tends to refute the theory that
smoking causes coronary heart disease. The complaint also charged that in light of the
representations made in the ad, the advertisement failed to disclose certain material
facts about the study, specifically, that the men in the study who quit smoking had a
significantly lower rate of coronary heart disease than men who continued to smoke
and that the study results are consistent with previous studies showing that those who
quit smoking experience a substantial decrease in coronary heart disease mortality.
On June 26, 1986, RJR moved to dismiss the complaint on the grounds that the advertisement was noncommercial speech that was fully protected by the first amendment, even if it was false and deceptive. An Administrative Law Judge agreed and dismissed the complaint on August 4, 1986. In an order and decision dated March 4, 1988,
the FTC reversed the judge’s order, holding that “the content of the Reynolds advertisement includes words and messages that are characteristic of commercial speech.”
RJR unsuccessfully appealed this decision to the U.S. Court of Appeals of the District
of Columbia; trial before an FTC Administrative Law Judge on this matter is set for
January 30. 1989. (Also see White 1987.) (As of October 1988. all documents related
to this administrative matter were maintained in FTC Docket No. 9206.)
State and Local Advertising Restrictions
The preemption clause of the Public Health Cigarette Smoking Act of 1969 (Public
Law 9 l-222) prevents States from regulating or prohibiting cigarette advertising or
promotion for health-related reasons. The Act defines “State” to include “any political division of any State.” This preemption was left intact by subsequent congressional
legislation, including the I984 Comprehensive Smoking Education Act (Public Law
98-474). which amended other sections of the original law, such as the requirement for
warning labels. The stated purpose of the preemption was “to avoid the chaos created
by a multiplicity of conflicting regulations” (U.S. Senate 1970). There is no preemption of State and local advertising restrictions for smokeless tobacco in the Comprehensive Smokeless Tobacco Health Education Act of 1986 (Public Law 99-252), although
the Act does prevent States from requiring additional warning labels on smokeless
tobacco products or advertisements.
States and localities may have some jurisdiction in regulating the location of advertising when the medium is not national in scope. For example, cities may be able to
prohibit tobacco advertising on their transit systems. The extent of such jurisdiction is
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not clear from the preemption clause itself, and there is no body of case law. Several
States and local jurisdictions have adopted statutes or regulations banning certain types
of purely local cigarette advertising or promotion. The most common restrictions,
described below, are bans on transit advertising and on the distribution of free cigarette
samples. In some cases, these regulations apply to all tobacco products. None of these
policies has been challenged in court.
The strongest State law has been adopted in Utah, where tobacco advertisements are
banned on “any billboard, streetcar sign, streetcar, bus, placard, or on any other object
or place of display” (Utah 1978). Bans on tobacco advertising in public transit systems
have been adopted in several cities. In August 1984, the Board of Directors of the
Regional Transportation District in the Denver, CO, area voted to prohibit transit advertising for tobacco products and alcoholic beverages on its buses and in its two
downtown transit centers (Schmitz 1984). Similarly, the Massachusetts Bay Transportation Authority (MBTA) in the Boston metropolitan area adopted an administrative
policy prohibiting tobacco advertisements on buses and trollies and in stations, effective October 1986 (Boston Herald 1986). The town of Amherst, MA, enacted a bylaw
prohibiting tobacco advertising “on or in any bus, taxicab, or any other vehicle used for
public transportation” within the town in 1987 (Amherst 1987). The Bay Area Rapid
Transit (BART) District in the San Francisco Bay Area of California has eliminated the
advertising of tobacco products and alcoholic beverages from its trains and stations.
BART covers San Francisco, Alameda, and Contra Costa counties. Based on a vote of
the BART Board of Directors, the policy was phased in between May 1987 and May
1988 to allow existing advertising contracts to expire (Collier 1987).
In Minnesota, the Metropolitan Sports Commission voted in January 1988 to end
tobacco advertising in Minneapolis’ professional sports stadium, the Hubert H.
Humphrey Metrodome. The new policy will take effect after expiration of the existing
IO-year cigarette advertising contract in 1992. Cigarette advertising revenue under this
contract has been approximately 300,000 dollars per year (Marty 1987).
Cities and States have also acted to restrict or ban the distribution of free tobacco
product samples, a major form of tobacco promotion. At least 14 cities have banned
all distribution of free samples: these include Minneapolis, St. Paul, and Albert Lea,
MN; Boston, Newton, Cambridge, Amherst, Somerville, and Worcester, MA;
Honolulu, HI; Bowie, MD; Atlanta, GA (Davis and Jason 1988); Austin, TX (Austin
1988); and Cincinnati, OH (Smith 1988). The earliest of these ordinances were adopted
by Minneapolis and St. Paul in 1979. Two States (Utah and Minnesota) have prohibited
the distributionof free smokeless tobacco samples (Davis and Jason 1988). A larger
number of States and cities have banned the distribution of free samples to minors, although the success in enforcing these selective sampling restrictions is uncertain. (See
Part III, section on minors’ access to tobacco.)
Effects of Government Actions to Restrict Tobacco Advertising
In general, there has been little formal evaluation of the impact of government actions concerning tobacco advertising and promotion.
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The relationship between government policy and tobacco consumption has been
studied only in the case of the Fairness Doctrine and the subsequent ban on cigarette
advertising in the broadcast media. Evaluation of the effectiveness of the broadcast ad
ban is complicated by three factors. First, the ban removed the obligation of stations
to air the Fairness Doctrine PSAs. To the extent that the PSAs were effective in discouraging smoking, their disappearance serves to undermine any positive effect from
the broadcast advertising ban. Second, the savings from reduced advertising in the
short term may have allowed the cigarette companies to hold down the. price of
cigarettes temporarily, which in turn would have served to increase sales (Schneider,
Klein, Murphy 1981). Third, after several years of reduced advertising expenditures
following the broadcast advertising ban, the cigarette industry dramatically increased
expenditures for print media advertising (especially billboards) and for promotional
activities (Warner 1986b; Popper 1986a; Davis 1987). To the extent that cigarette
advertising in these media and other promotional activities may increase total sales, this
also may have served to decrease the net effectiveness of the broadcast ban.
As mentioned in the previous section on the broadcast media, per capita cigarette
sales decreased by 6.9 percent during the 3-year period (1968-70) when PSAs were
mandated by the Fairness Doctrine, but increased by 4.1 percent during the 3-year
period (1971-73) following the end of Fairness Doctrine PSAs and the beginning of
the broadcast advertising ban. This suggests that any beneficial effects of the broadcast ad ban may have been outweighed by disappearance of the PSAs, at least in the
short run. In a regression analysis of the effects of both cigarette ads and the Fairness
Doctrine PSAs, Hamilton ( 1972) found that the antismoking PSAs retarded per capita
cigarette consumption far more than the cigarette ads boosted it. In an analysis taking
into account cigarette price, advertising, and counteradvertising, Schneider, Klein, and
Murphy (198 1) concluded that the net effect of the broadcast advertising ban was to increase cigarette consumption. However, Hamilton ( 1972) and Warner ( 1979) both suggested that the net effect of the two policies may have been to increase cigarette consumption in the short term, although they cautioned that the net effect in the long term
is difficult to gauge.
It is difficult to evaluate the effect on smoking behavior of FTC actions to regulate
the content of advertising. FTC rulings did block misleading advertising, but as the
MRFIT case demonstrates, the regulatory process is slow. Delays inherent in the
regulatory process limit the impact of the ultimate decisions.
The effect on smoking behavior of State and local restrictions on cigarette advertising and promotion is not known because no evaluations have been conducted. No data
are available regarding the effectiveness of sampling bans in reducing the availability
of cigarettes. Even if such policies have no direct influence on smoking, however, these
restrictions (and the publicity surrounding their enactment) may promote increased
public awareness of the issue of smoking and health and may serve as important symbols of social disapproval of tobacco use.
More is known about the financial impact of local advertising bans on transit
authorities, for whom the bans result in lost advertising revenue. Information from two
of the four jurisdictions that have enacted transit tobacco advertising bans indicates that
transit authorities have been able to recoup lost advertising revenue in a relatively short
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time. Cigarette advertisements accounted for approximately 800,000 dollars, or 36 percent,of MBTAs 2.2 million dollars in advertising revenue in 1985 (Boston Herald 1986;
AdEast 1986). According to MBTA, it regained its previous (1985) level of advertising revenue in 1987 (Grealy 1988). Similarly, in San Francisco, BART officials
reported only a minimal. temporary advertising revenue loss during the year of implementation (Healy 1988). The effect, if any, of transit and sampling bans on national advertising and promotional expenditures by tobacco companies is unknown.
Policies Under Consideration
Currently, as reviewed above, the Federal Government bans tobacco advertising in
the broadcast media and regulates the content of tobacco advertising by FTC actions
and by the requirement that warning labels appear on cigarette and smokeless tobacco advertisements. A number of proposals that would further restrict tobacco advertising and promotion are now under consideration by the public health community, State
legislatures, and Congress. Some of the proposals are mutually exclusive and should
be considered as alternatives, whereas others could coexist. Nationally prominent
proposals are mentioned here. Their major strengths and weaknesses are considered in
detail elsewhere (Warner et al. 1986a).
One group of proposals would have theGovernment morestringently regulate the imagery and content of advertising, either by developing and enforcing an advertising and
promotion code or by severely restricting the permissible format of advertisements; the
latter is so-called “tombstone advertising.” With the former approach, a code defining
permissible imagery in advertisements and a mechanism to ensure monitoring of and
compliance with the code would have to be developed and implemented. For such a
code to be effective, it would have to encompass both advertising and nonadvertising
forms of promotion, the latter of which now represents over half of total cigarette advertising and promotional expenditures (FTC 1988b). The advantages and disadvantages of such a code have been discussed (Taylor 1984; FK 1981b; Warner et al.
1986a). An alternative proposal would limit the imagery and graphics of tobacco advertisements to so-called “tombstone advertising,” with no models, slogans, scenes, or
colors permitted. The tombstone proposal does not address other forms of promotion.
The merits of this proposal are considered elsewhere (e.g., FTC 198lb; Warner et al.
1986a).
A second set of proposals would restrict the availability of tobacco advertising and
promotion. Theserangefrom a total ban on all advertisingand promotionto more
limited policies that would prohibit advertising in certain media; prohibit certain promotional techniques, such as the distribution of free tobacco product samples (Davis and
Jason 1988); or ban advertising and promotion accessible to children. Currently, the
most widely discussed proposal is to ban all forms of advertising and promotion for all
tobacco products. The proposal’s prominence reflects its advocacy by organizations
such as the American Medical Association, American Cancer Society, American Heart
Association, American Lung Association, and American Public Health Association,
and the fact that it has been the basis of several bills before Congress (e.g., H.R. 1272,
100th Congress, 1st Session) and the subject of congressional hearings (Subcommittee
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on Health and the Environment 1986). A total ban on tobacco advertising and promotion was enacted in Canada in June 1988, scheduled to go into effect in stages beginning January 1, 1989 (Bums 1988; House of Commons of Canada 1988).
The ad ban proposal raises a wide range of complex issues whose full discussion is
beyond the scope of this Report and has been covered elsewhere (Warner et al. 1986a).
The most visible and fundamental is the question of commercial free speech: What is
the right of the producers of a legal product to advertise and what is the right of consumers to have accessthrough advertisements to information on legal products (White
1984; Miller 1985; Weil 1986; Neubome 1986; Reimer 1986; Covington and Burling
1986; Blasi and Monaghan 1986,1987)? Among the more pragmatic issues is concern
that withdrawal of cigarette advertising and tobacco company sponsorship might jeopardize the existence of some publications, advertising agencies, and sports and arts institutions (Warner 1986b). From a public health perspective, the central issue is one of
effectiveness: Would an advertising ban in fact achieve its desired end-reductions in
smoking prevalence? If so, would a less restrictive policy achieve the same effect
without raising first amendment concerns?
A third set of proposals seeks to neutralize the influence of advertising by mandating the publication or broadcast of antitobacco messages by the media. An example of
this so-called “counteradvertising” was the FCC requirement for antismoking PSAs in
the broadcast media under the Fairness Doctrine from 1967 through 1970; these were
discussed in a previous section. The apparent effectiveness of these PSAs led to
proposals for the Government to establish a source of substantial and continuous funding for an antitobacco advertising campaign (Warner 1986b,c). Several mechanisms
have been proposed to raise the resources for a paid campaign. One would require
tobacco advertisers to pay for an amount of counteradvertising space that is equivalent
to or some fraction of what they devote to protobacco advertising. Another proposal
would earmark a proportion of the Federal cigarette excise tax to fund a paid counteradvertising campaign (Warner 1986~).
A fourth approach seeks to create an economic disincentive for tobacco manufacturers to advertise by eliminating their ability to deduct tobacco advertising and promotional expenditures as business expenses for income tax purposes. This proposal has
also been put into the form of congressional legislation (S. 446, 100th Congress, 1st
Session, and H.R. 1563, 100th Congress, 1st Session) and its merits have been debated
in congressional hearings (Weil 1986; Stark 1986; Bradley 1986).
The majority of proposals to restrict tobacco advertising and promotion are designed
for action at the Federal level, because current Federal legislation preempts States from
regulating cigarette advertising. Repeal of the Federal preemption clause has been
proposed as a means of encouraging State and local regulatory actions (Bailey 1986;
Warner et al. 1986a).
Summary
There is no scientifically rigorous study available to the public that provides a definitive answer to the basic question of whether advertising and promotion increase the
level of tobacco consumption. Given the complexity of the issue, none is likely to be
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forthcoming in the foreseeable future. The most comprehensive review of both the
direct and indirect mechanisms concluded that the collective empirical, experiential,
and logical evidence makes it more likely than not that advertising and promotional activities do stimulate cigarette consumption. However, that analysis also concluded that
the extent of influence of advertising and promotion on the level of consumption is unknown and possibly unknowable (Warner 1986b). This influence relative to other influences on tobacco use, such as peer pressure and role models, is uncertain. Although
its effects are not wholly predictable. regulation of advertising and promotion is likely
to be a prominent arena for tobacco policy debate in the 1990s. In part this reflects the
high visibility of advertising and promotion; in part it reflects the perception that these
activities constitute an influence on tobacco consumption that is amenable to govemment action.
Reporting Requirements
Current Federal legislation mandates that DHHS and the FTC issue reports to Congress on tobacco-related subjects at regular intervals. By virtue of the extensive media
coverage and wide dissemination of many of these reports, they often provide information not only to Congress but also to the general public, journalists, other policymakers,
health professionals, and researchers.
Surgeon General’s Reports
As discussed in Chapter 1, the Federal Cigarette Labeling Act of 1965 and the Public
Health Cigarette Smoking Act of 1969 require that the Secretary of Health, Education,
and Welfare (now the Secretary of Health and Human Services) transmit an annual
report to Congress on current information about the health consequences of smoking
and such recommendations for legislation as he or she may deem appropriate. This
Report is the 20th in the series of reports on the health consequences of smoking,
generally referred to as Surgeon Generals’ Reports, which began with the 1964 Report
of the Surgeon General‘s Advisory Committee on Smoking and Health. The 1986
Report of the Advisory Committee to the Surgeon General, The Health Consequences
of Usirrg Smokeless Tobacco (US DHHS 1986c), was not produced in response to a
specific legislative mandate.
Biennial Status Reports
The Comprehensive Smoking Education Act of 1984 requires the Secretary of Health
and Human Services to transmit a report to Congress biennially containing the following information about smoking control efforts: (1) an assessment of Federal activities
to inform the public; (2) a description of the extent of public knowledge about the health
consequences of smoking: (3) a report of the activities of the Federal Interagency Committee on Smoking and Health, the research and educational activities of DHHS relating to smoking. and State and local laws relating to the use and consumption of cigarettes; (4) information on private actions taken to reduce the effects of smoking on

health; and (5) recommendations for legislation and administrative action that the
Secretary deems appropriate. The first such report, entitled Smoking and Health: A
NationalStatus
Report, was released in November 1986 (US DHHS 1986e).
A similar reporting requirement exists for smokeless tobacco. The Comprehensive
Smokeless Tobacco Health Education Act of 1986 requires that the Secretary of Health
and Human Services transmit a report to Congress biennially on (I) the effects of health
education efforts on the use of smokeless tobacco products, (2) the public’s use of
smokeless tobacco products, (3) the health effects of smokeless tobacco products and
areas appropriate for further research, and (4) appropriate legislation and administrative action. The first report pursuant to this requirement was released in May 1987 (US
DHHS 1987a).
Federal Trade Commission Reports
The Federal Cigarette Labeling and Advertising Act of 1965 and the Public Health
Cigarette Smoking Act of 1969 require the FTC to transmit an annual report to Congress concerning (1) the effectiveness of cigarette labeling, (2) current practices and
methods of cigarette advertising and promotion, and (3) such recommendations for
legislation as it may deem appropriate. The first provision was eliminated by the Comprehensive Smoking Education Act of 1984. FTC Reports have been submitted annually to Congress since 1967. These reports generally include data on aggregate and
per capita cigarette sales, domestic market share of filter and nonfilter cigarettes and
menthol and nonmenthol cigarettes, domestic market share by cigarette length and tar
and nicotine yields, and cigarette advertising and promotional expenditures broken
down by type of advertising or promotion and type of cigarette (FTC 1988b). The tar,
nicotine, and carbon monoxide yields of all cigarettes are to be provided in future
reports.
The Comprehensive Smokeless Tobacco Health Education Act of 1986 requires that
FTC report to Congress every other year on current sales, advertising and marketing
practices, and recommendations for legislative or administrative action.
Effectiveness
One method for assessing the effectiveness of reporting requirements as a means of
disseminating information is to evaluate the quantity and quality of information made
available and the extent to which policymakers and the public are aware of the reports
or their contents. The information in these reports may influence policy development,
tobacco use, and public awareness of the health effects of smoking, but these relationships are difficult to measure. In fact, there has been little formal evaluation of reporting requirements or the reports themselves on any of these outcomes.
There is some empirical evidence that the Surgeon General’s Reports, or at least the
first Report in 1964, may have had a direct or indirect effect on cigarette consumption.
Adult per capita consumption of manufactured cigarettes in the United States (total
cigarettes consumed annually divided by the population 18 years of age and older)
reached an all-time high of 4,345 in 1963. After the release of the 1964 Report of the

Surgeon General’s Advisory Committee on Smoking and Health (US PHS 1964) and
the attendant publicity, per capita consumption fell to 4,195 in 1964 before increasing
to 4,259 in 1965 (Chapters 5 and 8). In an analysis comparing actual cigarette consumption to projections based on previous trends, Warner (1977, 1981, 1989) estimated that the Advisory Committee’s Report and associated publicity induced a 5percent decrease in cigarette consumption in 1964. Schneider, Klein, and Murphy
(198 1) estimated that the 1964 Report decreased per capita consumption of tobacco by
39 percent during the 1964-78 period. Similarly, British researchers (Russell 1973;
Peto 1974) have credited the Royal College of Physicians’ 1962 Report on Smoking
and Health with decreasing cigarette consumption 4.6 to 9 percent that year. No
published studies have evaluated the effects of other Surgeon General’s Reports upon
tobacco use. The impact of the 1964 Surgeon General’s Advisory Committee Report
may be unsurpassed, compared with that of subsequent reports, because of the
widespread publicity surrounding the first Report and the “newness” of its findings.
Public knowledge of the health hazards of tobacco use has increased substantially
since 1964 (Chapter 4). Because of the many factors that may have affected public
knowledge and attitudes about smoking, it is difficult to estimate the degree to which
the Surgeon General’s Reports have by themselves influenced beliefs, attitudes, and
opinions. Despite the lack of empirical data, it is widely acknowledged that the Surgeon General’s Reports have become recognized as authoritative documents and summaries of the literature on the health consequences of smoking (Walsh and Gordon
1986). The quality of the reports can be attributed, at least in part, to the large number
of expert contributors and an extensive peer review process (summarized in the acknowledgments of this and previous reports). Because of the large and expanding
literature on tobacco and health, there is no doubt that the Surgeon General’s Reports
have served a useful purpose by providing detailed and current reviews of information
on tobacco and health.
One of the principal intended audiences of the 1988 Surgeon General’s Report on
Nicotine Addiction (US DHHS 1988) was physicians. Two weeks after the release of
the Report, Lakeside Pharmaceuticals sponsored a telephone survey of 159 randomly
selected physicians from three primary care specialities. Ninety-one percent of
physicians interviewed knew about the Report, and 70 percent thought that the
conclusions of the Report would alter the way physicians treat patients for smoking (Ad
Factors/Millward Brown 1988). Thesedata suggest that the Report was effective in
conveying information on smoking to health care providers.
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The findings of the Surgeon General’s Reports have often been cited as the scientific
basis for public and private policies designed to reduce tobacco use. Similarly, the findings and legislative recommendations of FTC reports have been cited in support of
strengthening existing cigarette warning labels. For example, in the legislative history
of the Public Health Cigarette Smoking Act of 1969, the Senate Report (U.S. Senate
1970) recommended a stronger cigarette warning label by citing the findings of previous Surgeon General’s Reports, the conclusion of the 1967 FTC Report that the
original warning label was ineffective, and the legislative recommendation of the 1969
FTC Report for a stronger warning label. Thus, although empirical data are lacking,
anecdotal reports suggest that the mandated Federal Government documents have
played an important role in providing a knowledge base to support the development of
smoking control policies.
Government Expenditures and State Smoking Control Plans
Government activities on smoking and health have, for the most part, been informational and educational. The extent of these activities is determined in part by the
availability of funds to support them. Funding, in turn, reflects broad government
priorities. Consequently, government decisions about expenditures on smoking and
health can be considered as “policies” and will be reviewed in this Section.
Federal Expenditures
There are two sources of information about Federal expenditures on smoking and
health. The Office on Smoking and Health (OSH), the successor of the National
Clearinghouse for Smoking and Health (NCSH), is the only Federal office wholly
devoted to smoking control. Its activities (Chapter 6) include providing information
and education to health professionals, policymakers, and the general public and sponsoring national surveys of smoking behavior. Its budget is an index of categorical appropriations for activities related to smoking and health. In addition, since 1979, agencies within DHHS have reported their expenditures in 15 prevention priority areas,
including smoking and health, to the Office of Disease Prevention and Health Promotion. This information has been published for fiscal years 1979 through 198 1 and 1983
through 1986 (US DHHS 1981b, 1982b, 1985b, 1987b) and includes a list of projects
funded by each reporting agency.
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The budgets of OSH and NCSH are shown in Table 8 for fiscal years 1966 through
1988. Congressional appropriations designated for “smoking and health” have increased from 2.0 million dollars in 1966 to 3.5 million dollars in 1988. Expressed in
constant 1966 dollars. the 1988 appropriation is 0.95 million dollars, 48.5 percent of
the 1966 appropriation. For the past 5 years, the annual budget of OSH in current dollars has been approximately 3.5 million dollars.
Expenditures on smoking and health reported by agencies within DHHS for fiscal
years 1979 through 1981 and 1983 through 1986 (US DHHS 1981b, 1982b, 1985b,
1987b) are shown in Table 9. Reported expenditures increased from approximately 2 1
million dollars in fiscal year 1979 to approximately 40 million dollars in fiscal year
1986. Increased expenditures by several agencies contributed to this change, but it is
primarily attributable to sharply increased allocations by the National Cancer Institute
(Chapter 6). Expenditures on smoking and health have accounted for a growing share
of all DHHS prevention efforts, but remain a small proportion of the total prevention
budget. In fiscal year 1986, smoking and health activities accounted for 1.O percent of
the DHHS prevention budget (4.1 billion dollars) and 1.2 percent of the Public Health
Service’s prevention budget (3.3 billion dollars) (US DHHS 1987b).
The data on expenditures reported by DHHS agencies should be interpreted with caution. These figures may vary slightly from figures contained in other documents because each agency applied its own criteria, within general guidelines, for identifying
these expenditures. In addition, some prevention expenditures within certain block
grants or certain programs (e.g., medicaid) are not accessible by current reporting systems and thus may not be included in these figures.
It should also be noted that these data do not include possible expenditures on smoking and health by other Federal departments or agencies. For example, the Department
of Defense (DOD) has recently funded approximately 97,000 dollars in publications
and 324,000 dollars in radio and television messages relating to smoking and health.
Many of the radio and television spots are being used in the Armed Forces Radio and
Television Network overseas (US DOD 1987). DOD has received assistance from
voluntary health agencies in disseminating information and materials to military service members (US DOD 1987) (Chapter 6). These data also do not include Federal
agency expenditures on tobacco where the goal is not smoking control. Examples of
this are the Department of Agriculture’s tobacco agriculture program (Warner 1988)
and efforts by the Office of the U.S. Trade Representative to secure freer access to
foreign markets for American cigarette manufacturers (Connolly 1987).
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TABLE S.-Appropriated
funds and positions for the Office on Smoking and
Health (OSH) (197847) and its predecessor, the National
Clearinghouse for Smoking and Health (NCSH) (196677)
Fiscal year

Appropriated fundsa
(millions of dollars)b

PositionsC

1966 (NCSH)

1.955

30

1967

2.144

37

1968

2.075

37

1969

2.100

35

1970

2.250

35

1971

2.156

29

1972

2.380

43

1973

I .600 (+ 0.306jd

43

1974

0.986(+ 1.862)d

36

1975

1.028(+0.813)d

35

1976

0.825(+0.295)d

12

1977

1.200

12

1978

1.200

I2

1979 (OSH)

2.500

12

1980

2.519e

25

1981

2.062e

25

1982

1.944

23

1983

2.098

21

1984

3.521

21

1985

3.538

17

1986

3.375'

17

1987

3.471

18

1988

3.466

18

‘The difference between these figures and those III Table 9 reflect the fact that the figures in Table 9 may exclude
salaries and other”overhead” expendmres (travel, postage. photocopying, etc.).
bFigures not adjusted for inflation.
‘Beginnmg in 1980. the number of allocated “posirmns” was redefined as the number of allocated “full-time
equivalents (FTEs).” FTEs allow the hinng of mwe than one person for a given FTE (e.g.. two half-time employees
for one FTE). which was not passable under the previous system.
dAddttional funds transferred from other agencies.
‘An additmnal IO million dollars was appropnated to support a smoking and alcohol demonstration grant program For
chddren and adolescents. This money was later transfened from the Office on Smoking and Health (which at that ttme
was within the Office of the AssIstant Secretary for Health) to the Centers for Disease Control.
‘A total oF3.526 million dollars was origmally appropriated. but 174,GllOdollars were withheld (“sequestered”)
pursuant to Section 5 IS of F’ubltc Law 99- 190.
SOURCE: Office on Smoking and Health (unpubhshed data).
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TABLE 9.-Expenditures on smoking and health by DHHS, fiscal years 1979-81
and 1983-86
Fiscal year expendituresa (in thousands of dollars)
Agency

1979

ADAMHA

153

CDCb

213

HRSAC

1980

4,400

1981

1983

I984

1985

1986

1,184

1,579

2,024

2,353

2,796

50

380

755

445

377

457

386

l&5.50

16,150

12.93 1

13,810

21.520

26,850

33,112

12,845

13,235

10,182

9.476

16,721

21,131

27,099

2,550

2,900

2,637

2,210

2,700

3.315

3,360

I.853

2,074

1,555

2,024

3,273

2.503

2,862

1,706

1,961

1,555

1,895

3.148

2,495

2,857

TOTALe
(smoking
and health)

21,146

23,081

16,50 1

17,413

26,867

32,086

39,525

TOTAL of
all prevention
activities

2.971.171

3,530,405

3,571,060

3.577.069

3,823.993

3,908,524

4,088,465

0.7

0.7

0.5

0.5

0.7

0.8

1.0

NIHe
NC1
NHLBI
OASH
OSHb d

Smoking and
health, as %
of all
prevention
activities

NOTE: ADAMHA. Alcohol. Drug Abuse. and Mental Health Admmistration (includes National Institute on Drug
Abuse); CDC, Centers for Disease Control; HRSA, Health Resources and Services Administration; NIH, National
Institutes of Health; NCI. National Cancer Institute (part of NIH): NHLBI, National Heart. Lung, and Blood Instttute
(part of NIH); OASH, Office of the Assistant Secretary for Health; OSH, Office on Smoking and Health.
aFigures not adjusted for inflation.
bOSH was transferred administratively from OASH to CDC in September 1986.
‘For fiscal years 1979-81. expenditures were reported separately for the HealthResources Administration and the
Health Services Administration. but are combined in this table under HRSA. which now subsumes these two agencies.
%he difference between these expenditure figures for OSH and those in Table 8 reflect the fact that the figures m this
table may exclude salaries and other “overhead” expenditures (e.g., travel. postage. photocopying).
‘Figures differ slightly from pubhshed data because of revised NC1 figures.

SOURCE: US DHHS (198lb, 1982b,1985b,1987b). The figures in this inventorymay vary shghtly from figures
contained in other documents because each agency applied its own criteria, within general guidelines, for identifying
these expenditures.Somepreventionexpenditureswithin certainblock grantsor certainprograms(e.g.,medicaid)are
not available with current reporting systems and thus may not be included in the figures in this table. Figures for NC1
budget year were provided by the Deputy Director, Divismn of Cancer Prevention and Control.
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State Smoking and Health Plans
Data on expenditures relating to smoking and health by State and territorial health
departments were not available for this Report. However, the existence of a State
Smoking and Health Plan is an indicator of a well-developed State smoking control
program.
State smoking control plans may be produced by a State health department acting
alone or in conjunction with other public and private organizations in the State that are
interested in smoking and health. They may also be produced by an advisory committee or “citizens’ panel” on smoking and health appointed by the Governor or State health
officer. Table 10 provides a list of selected State Reports on smoking and health. The
most comprehensive reports provide State-specific information on tobacco use, smoking-attributable mortality and economic costs, current tobacco control activities, and
recommendations for tobacco control programs and policies and for information collection. A similar report has also been produced by the City of New York (New York
City Department of Health 1986).
The Minnesota Plan for Nonsmoking and Health (Minnesota Department of Health
1984,1987’b) isoften cited as a particularly well-developed program. In 1983, the Minnesota Commissioner of Health established the Minnesota Center for Nonsmoking and
Health. The three-member staff of the Center organized the Minnesota Technical Advisory Committee on Nonsmoking and Health, with representation from a variety of
sectors: wholesale-retail sales; labor; medicine; nursing; hotels. resorts, and restaurants: law; large and small business; education: insurance; economics; advertising;
State legislature; local government; and community action. In September 1984, the
committee issued a 198-page document, The Minnesorcr Plan for. Non.sn~oking and
Health (Minnesota Department of Health 1984). with 39 recommendations. During the
same year, nearly 30 public and private organizations joined to form the Minnesota
Coalition for a Smoke-Free Society by the Year 2000.
In June 1985. the Minnesota legislature ratified smoking control legislation. several
provisions of which were based on recommendations of The Minnesota Piun. One of
these provisions was a 5-cent increase in the State cigarette excise tax. One cent of the
tax increase was earmarked for a public health fund, one-quarter of which was set aside
for tobacco use prevention. The revenues have been used to fund special project grants
for local smoking control projects, surveillance of adult and teenage use of tobacco in
the State. a mass media educational campaign, and evaluation of the impact of these
interventions.
Eight Western States (Arizona, Colorado, Montana. New Mexico, North Dakota.
South Dakota, Utah, and Wyoming) are cooperating on the first regional tobacco-andhealth “plan.” the Rocky Mountain Tobacco-Free Challenge. The eight State health
departments are coordinating a competition among these States to achieve specific goals
by the year 2000. These goals include a 50-percent reduction in the prevalence of tobacco use by adults and youth, a SO-percent reduction in consumption of all tobacco
products, and a 25-percent reduction in deaths related to tobacco use. The Governors
of these eight States signed a declaration in early 1988 endorsing the competition and
the year 2000 goals (Vilnius 1988).
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TABLE

lo.-Selected

State and local reports

on smoking

and health

Information in reporl
Origin of
report”

Prevalence
of smoking

State

Year

Colorado

1986

AC

X

X

Maine

1983

SHD

X

X

Massachusetts

1988

SHD

X

X

Michigan

1980

AC

X

1984

SHD

Xh

1984

SHD

X

1987

SHD

X

New Jersey

1988

AC

X

New York City

1986

AC

X

North Dakota

1986

SHD

XC

Pennsylvania

1986

cc

Minnesota

X

mortality

X

Recommendations

X

dAC. Advisury Committee or Cmzens’ Panel: SHD. State Health Department; CC, Consensus Conference.
hBy State Senate district.
‘State- and county-spafic data.
SOURCE: Colorado Department of Health (1986); Mame Department of Human Services (1983): Massachusetts
Department of Public Health (1988): Michigan Department of Public Health (19X0. 1984); Mmnesota Department of
Health (1984, 1987b); New lersey Commission on Smoking or Health (1988); New York City Department of Health
t 1986): North Dakota State Department of Health (1986); Pennsylvania Plan for Tobacco or Health (1986).
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PART II. ECONOMIC

INCENTIVES

Economic as well as educational factors can influence tobacco consumption by increasing the costs of manufacturing, distributing, selling, or consuming cigarettes.
Direct increases in consumer costs affect consumption patterns directly, but cost increases to suppliers ultimately affect consumers too, to the extent that supplier costs are
passed on to consumers. This Section considers two economic instruments, taxation
and insurance, and discusses how public and private policies have created economic
disincentives for tobacco use.
The simplest economic disincentive to consumption is to raise the price of a product.
Governments have done so by imposing a tax on tobacco, usually an excise tax, which
offers the benefit of generating public revenue. Insurers’ policies work more indirectly to discourage smoking. Premium differentials make insurance more expensive for
smokers to purchase; this effectively increases the cost of being a smoker, although its
impact is not felt directly at the point of cigarette purchase. Health insurers’ decisions
about the reimbursability of smoking cessation treatment costs also create economic
incentives. For the smoker, reimbursement removes a financial impediment to cessation; for the provider, reimbursement presumably would stimulate the availability of
cessation services. Unlike taxation, insurance mechanisms are largely private policies;
however, they can be encouraged and supported by government actions. In addition,
government acts as a health insurer through publicly funded programs, such as
medicare, and theoretically could use insurance mechanisms to promote nonsmoking.
It is important to note that taxation and insurance incentives may influence smoking
behavior through more than purely economic mechanisms; they also remind smokers
that smoking is a harmful and socially discouraged behavior.
Other policies that act via economic mechanisms are not discussed. Chief among
these is the Federal policy of tobacco price supports and the allotment system. As an
agricultural policy not oriented toward tobacco consumption (although it may have an
indirect impact) (Warner 1988; Johnson 1984), it is not within the scope of this Chapter. Also not discussed in this Chapter is a current high-visibility antitobacco activity
with potentially important economic effects relevant to consumption: the ongoing efforts to establish the legal liability of tobacco manufacturers for the diseases caused by
their products (Daynard 1988). Although product liability suits themselves are not
policies, policymaking pertaining to them could influence the number and ultimate impact of these suits. For example, recent legislative action in California attempts to limit
the legal liability of tobacco manufacturers and vendors for claims brought in that State.
California’s Civil Liability Reform Act of 1987 (California Chapter 1498) includes a
section specifically exempting manufacturers or sellers of tobacco products from
product liability actions.
Economic incentives are not limited to public and private policies. Smoking cessation programs have used economic incentives to encourage participation or success.
and employers have offered employees economic incentives not to smoke. These nonpolicy uses of incentives are identified in Chapter 6 and are discussed elsewhere
(Warner and Mutt 1984).
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Tobacco Excise Taxation
Excise taxes are sales taxes on specific commodities such as tobacco products. AIthough accounting for only a small percentage of aggregate tax receipts in the United
States today. excise taxes provide revenue for Federal, State, and local governments.
The primary fiscal attraction of excise taxes is their low administrative cost relative to
the revenue they can generate. In theory, to generate substantial revenue, excise taxes
should be placed on commodities with a broad base of consumption that is not substantially reduced by the imposition of the tax. Hence, during the Middle Ages, the salt tax
was an important source ofrevenue. In the United States, tobacco, alcohol, and gasoline
have emerged as commodities subject to special excise taxes.
In addition to being an attractive source of revenue, excise taxes on tobacco have a
history as measures designed to reflect public morality by taxing “sinful” behaviors.
More recently, as attention has focused on the deleterious health effects of cigarette
smoking, it has been recognized that excise taxes have the potential to enhance public
health by reducing the consumption of tobacco. The capacity to simultaneously raise
revenue and enhance public health has made the tobacco excise tax a particularly attractive public policy tool (Lewit 1985; Warner et al. 1986b).
This Section reviews the history and current status of cigarette excise taxation at the
Federal, State, and local levels. focusing on the period since 1964. It examines the
relationship between changes in taxes on cigarettes and changes in cigarette consumption, with particular attention to the consequences of the doubling of the Federal excise
tax in 1983, and it identifies tax-related policies under serious consideration.
History and Current Status
Federal Excise Taxes
Tobacco was one of the first goods to be taxed in North America, first by the British
and then by the newly independent Republic in the early 1790s (Tobacco Institute
1988). The early tax on snuff was eliminated in 1804 and revived briefly as a wartime
measure in 1814. A number of Federal tobacco taxes, including a tax on cigarettes,
were imposed in 1864 as part of a package of taxes to finance the Civil War. Federal
excise taxes on tobacco in one form or another have remained a part of the Federal tax
system since that time. The tax on tobacco was a particularly important source of
revenue to the Federal Government prior to the enactment of the income tax in 19 13.
Generally, the Federal tax on cigarettes over the 120-year period from 1864-1983
tended to fluctuate with the revenue requirements of the Government, corresponding
to alternating periods of war and peace. The Federal tax on cigarettes, introduced during
the Civil War, was raised briefly during the Spanish American War, and again during
World Wars I and II. In November 195 I, during the Korean War, the Federal excise
tax was increased from 7 to 8 cents per pack. It remained at this level for over three
decades, until March 1, 1983, when it was temporarily doubled to I6 cents per pack as
part of the Tax Equity and Fiscal Responsibility Act of 1982. After several temporary
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extensions, Congress made the 16-cent rate permanent in 1986. A Federal excise tax
on smokeless tobacco was levied by the Omnibus Budget Reconciliation Act of 1985,
which imposed taxes of 24 cents per lb on snuff and 8 cents per lb on chewing tobacco. This is equivalent to a 1.I)-cent tax on a 1.2-0~ can of snuff and a 1.O-cent tax on a
2-02 pouch of chewing tobacco.
In the year ending June 30, 1987, Federal tobacco taxes grossed 4.8 billion dollars.
Over 98 percent of Federal tobacco tax revenues were provided by the tax on cigarettes
(Tobacco Institute 1988). Cigarette excise taxes have provided a declining share of
total Federal revenue during the post-World War I1 period. Accounting for over 3 percent of Federal revenues in 1950, the share of total Federal revenues attributable to
cigarette excise taxes fell from 1.76 percent in 1964 to 0.52 percent in 1987 (see Figure
3). This occurred despite a doubling of the tax in nominal terms in 1983 and an increase in total tax receipts of over 2.8 billion dollars between fiscal 1964 and fiscal
1987.
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The Federal excise tax has declined in real terms since 1964, despite the rising conthe adverse effects of smoking on health that followed the release of the
1964 Surgeon General’s Report and the adoption of specific Federal tobacco control
policies. One reason for the decline was the lack of legislated increases in the tax rate.
Only the prospect of huge Federal budget deficits that accompanied the 1981 tax cuts
prompted renewed interest in the cigarette excise tax as a source of funds to help reduce
the projected deficits (Toder 1985). Inflation also eroded the real excise tax rate because the excise taxes on cigarettes are unit rather than ad valorem taxes. A unit tax is
a constant nominal rate per unit of a well-defined product, whereas the ad valorem tax
is a constant fraction of either wholesale or retail price. Current Federal taxes on
cigarettes, cigarette papers and tubes, smokeless and smoking tobacco, and small cigars,
as well as most State and local taxes on cigarettes, are unit taxes. Federal taxes on large
cigars and most State taxes on noncigarette tobacco products are ad valorem taxes.
Cigarette taxes fall relative to the price of cigarettes when cigarette taxes are not
changed by at least as much as the rate of general inflation or the rate of increase in
cigarette prices. The Federal tax has increased only once since 195 I. Accordingly, the
real tax (in 1987 value) fell from 30.4 to 9.8 cents per pack of 20 cigarettes between
1964 and 1982. The doubling of the nominal tax from 8 to 16 cents per pack in 1983
caused the tax to nearly double in real terms, to 19 cents (1987 value), between 1982
and 1983. However, inflation since 1983 has gradually eroded the tax to less than 16
cents (1987 value) today. During this same period, the Federal tax as a percentage of
average retail price (including taxes) declined from 30.3 to 10.7 percent between 1964
and 1982, increased to 17.8 percent in 1983, and declined again to 13.7 percent in 1987
(Figure 4).

cern about

State and Local Excise Taxes
All States, the District of Columbia, and nearly 400 localities currently impose excise taxes on cigarettes in addition to the Federal tax. In 192 1, Iowa became the first
State to tax cigarettes. By 1964,49 States had enacted cigarette taxes. The last State
to enact an excise tax on cigarettes, North Carolina, did so in 1969. Since then, a number of States have modified their cigarette taxes, as described below. As of June 30,
1988, State excise tax rates ranged from a low of 2 cents per pack in North Carolina to
a high of 38 cents in Minnesota. The average State tax was 18.2 cents per pack. In the

year ending June 30, 1987,Statetobaccotaxesgeneratedrevenuesof 4.8 billion dollars; almost 98 percent was provided by State cigarette taxes. In addition, 40 States and
the District of Columbia imposed general sales taxes on cigarettes in 1987. In 35 States,
the salestax value baseincludedthe Stateexcisetax. As a result, salestaxesadded up
to 10 cents per pack to the price of cigarettes in the highest tax States (Connecticut and
Washington) in 1987. States have also increased their taxation of smokeless tobacco.
In 1964, only 14 States taxed smokeless tobacco. By 1987, this number had nearly
doubled to 27 (Tobacco Institute 1988).
During the local fiscal crises that resulted from the Depression of the 1930s.
municipal governments also began to enact tobacco taxes. The spread of cigarette taxes
has not been as rapid or extensive among municipal governments as it was among State
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governments. As of 1987. 369 cities and 20 counties in 6 States imposed local taxes
on tobacco products. Taxes are levied by communities in Alabama, Illinois, Missouri,
New York. Tennessee, and Virginia. In the year ending June 30, 1987, these taxes
ranged from 1 to 15 cents per pack and yielded revenues of 197 million dollars. Over
70 percent of local cigarette tax revenues are collected in New York City and Chicage
Cook County, IL, where the local tax rates are 8 and 23 cents per pack, respectively.
During the period following the 1964 Surgeon General’s Report, State cigarette excise tax receipts grew much more rapidly than Federal receipts (Figure 3), but their
share of total State tax revenue declined. State tax receipts averaged a fairly constant
5 percent of total State revenues during the initial part of the period, but the proportion
has declined steadily since 1972. Gross receipts from local taxes on cigarettes have
grown from 58 million dollars in 1964 to 197 million dollars in 1987, less than the
growth rate of State tax receipts but more rapid than Federal tax receipt change in the
same period. The number of local jurisdictions taxing cigarettes has not increased appreciably (Tobacco Institute 1988).
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FIGURE L-State
SOURCE.

Tobacco

cigarette excise tax rates (as of June 30, 1988)
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Between 1963 and 1987, the average State tax on cigarettes in current dollars increased almost annually, but because the rate of increase slowed relative to the rate of
inflation after 1972, the real tax rate and the tax rate as a percentage of retail price have
each declined by over 40 percent in the past 15 years. The rate of increase in State taxes
accelerated after 1980, so that on average, it has kept pace with the general rate of inflation since that time (Figure 4).
Considerable differences in cigarette tax rates among States have persisted over the
last 25 years (Figure 5). Not until 1969 did all States tax cigarettes. At that time, the
maximum State tax rate was 16 cents, and the difference between the tax rate in the
highest and lowest tax States was 14 cents (Table 1 I). The range of State cigarette taxes
in constant dollars was greatest in 197 1 and fell steadily through 198 1. This decline
occurred because the lowest tax State maintained a constant nominal tax rate and taxes
in the high-tax States failed to keep pace with inflation. Since 1982, tax increases in

high-taxStateshavetendedto keeppacewith the rateof inflation. The major tobacco-producing States of North Carolina, Kentucky, and Virginia have maintained low
cigarette tax rates since 1964. The largest tax increases have occurred in Oregon, which
did not even tax cigarettes in 1964, in Minnesota, and in California in November 1988.
Differences in cigarette tax rates among States and local jurisdictions can create
problems with the enforcement of State and local tax laws andcan result in lost revenues
to some jurisdictions. In particular. large differences in cigarette tax rates among and
within States provide an incentive for bootlegging: that is, purchasing of cigarettes in
low-tax jurisdictions for consumption or resale in high-tax jurisdictions. A variety of
tax evasion activities have been identified: casual smuggling (individuals buying
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TABLE 1 I.-Dispersion

in cigarette excise tax rates among States, 1963-87
Minimum
tax, current
dollars
(cents/pack)

Maximum
tax, current
dollars
(cents/pack)

Minimum
tax, 1987
dollars
(cents/pack)

Maximum
tax, 1987
dollars
(cents/pack)

Range,1987

Year

Number
of taxing
Statesa

I963

48

0.0

8.0

0.0

29.6

29.6

I964

49

0.0

8.0

0.0

29.3

29.3

dollars
(cents/pack)

1965

49

0.0

11.0

0.0

39.6

39.6

1966

SO

0.0

1 I.0

0.0

38.5

38.5

I967

so

0.0

13.0

0.0

44.2

44.2

1968

51

0.0

IS.0

0.0

49.0

49.0

1969

51

2.0

16.0

6.2

49.5

43.3

5.8

52.6

46.8

1970

51

2.0

18.0

1971

51

2.0

21.0

5.6

S8.9

53.3

1972

51

2.0

21.0

S.5

56.9

51.5

1973

51

2.0

21.0

5.1

53.7

48.5

1974

51

2.0

21.0

4.6

48.3

43.7

197s

Sl

2.0

21.0

4.3

44.3

40.0

I976

51

2.0

21.0

3.9

41.9

31.9

I977

51

2.0

21.0

3.7

39.3

35.6

1978

51

2.0

21.0

3.5

36.5

33.0

1979

51

2.0

2 I .o

3.2

32.9

29.7

I980

51

2.0

2 1.o

2.1

28.9

26.2

1981

51

2.0

21.0

2.5

26.2

23.1

1982

Sl

2.0

25.0

2.4

29.4

27.0

1983

51

2.0

26.0

2.3

29.6

21.3

19x4

51

2.0

26.0

2.2

28.4

26.2

I985

51

2.0

26.0

2.1

27.5

25.3

I986

51

2.0

3 I .o

2.1

32. I

30.0

1987

SJ

2.0

38.0

2.0

38.0

36.0

in neighboring lower tax jurisdictions for their own consumption), illegal organized or commercial smuggling for resale, tax-free mail order purchase of cigarettes
(technically illegal since 1949), purchase of cigarettes through tax-free outlets (international ports of entry. military stores, and Indian reservations), and illegal diversion
of cigarettes within the traditional distribution system (forged tax stamps and underreporting) (Advisory Commission on Intergovernmental Relations (ACIR) 1977,
1985L

cigarettes
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As the differential in State tax rates increased during the late 1960s and early 1970s.
the level of cigarette tax evasion increased substantially. Although casual smuggling
between neighboring States (e.g., Massachusetts and New1Hampshire. Washington and
Oregon) had long been a problem, government officials reported a substantial increase
in organized smuggling over long distances and in the illegal diversion of cigarettes
from the legal distribution system (ACIR 1977). The problem was also reported in the
media. In response, the Federal Cigarette Contraband Act was enacted. It prohibited
the transportation, receipt, shipment, possession, distribution. or purchase of more than
60.000 cigarettes not bearing the indicia of the State in wnhichthe cigarettes vverefound.
Enforcement of this Act was made the responsibility of the Bureau of Alcohol, Tobacco. and Firearms of the U.S. Treasury Department. A second study by the Advisory
Commission on Intergovernmental Relations ( 1985) suggested that this act had been
effective in reducing the level of organized smuggling. ACIR ( 1985) has suggested
earmarking a portion of the revenue generated by increases in State cigarette excise
taxes for antismoking law enforcement activities.
The law enforcement problems stemming from organized interstate cigarette bootlegging were also a factor in the deceleration of State tax increases in high-tax States
(ACIR 1985). In real terms, the difference between the rate in the highest and lowest
rate States (53 cents, 1987 value) peaked in 197 1. The decline in the range of real prices
means that interstate bootlegging has become less profitable since that time. This
decline in profitability, combined with the increased Federal enforcement effort,
probably accounted for the decline in bootlegging (Warner 1982). More recent increases in State taxes and the resultant widening of real differentials between high- and
low-tax States have again increased the incentives for smuggling. In addition, many
States and the FederalGovernment have reduced the level of resources allocated to enforcing State tax laws as the problem of bootlegging abated.
Cigarettes sold on military bases and Indian reservations are exempt from State and
local tobacco excise taxes. Tax-exempt sales at these locations represent a revenue loss
to the States, which would collect a tax on these sales if the tax-exempt options did not
exist. These cigarette sales represent “the major sources of current revenue losses for
most states” (ACIR 1985). In 1986, DOD discussed but did not adopt a proposal to
remove the State and local tax exemption for cigarettes sold in the military. as part of
an overall strategy to discourage smoking in the military (US DOD 1986~).
Effects of Excise Taxes on Smoking and Health
Price Elasticity of Demand for Cigarettes
One of the few nearly universal relationships in economics is the law of dowmvard
sloping demand; that is, demand for a commodity declines as its price increases.
Numerous econometric studies have confirmed that this relationship holds for cigarettes. Because excise taxes increase the price of cigarettes, fluctuations in excise tax
rates should influence the demand for cigarettes, and excise tax increases should reduce
tobacco consumption.

The basis for estimating the consumption effects of a change in excise tax rates is an
analysis of the price elasticity of demand for cigarettes. Elasticity, a measure of the degree of responsiveness of demand to changes in price, is defined as the percentage
change in the quantity of cigarettes demanded divided by the percentage change in
price. An elasticity of -0.5, for example, means that a lo-percent increase (decrease)
in price would reduce (increase) by 5 percent the quantity of cigarettes demanded. Because cigarette taxes account for only a fraction of the total retail price of cigarettes,
the price elasticity of demand would have to be multiplied by the percentage change in
price that resulted from a tax change to determine the elasticity of demand with respect
to the tax. Accordingly, the elasticity of demand with respect to a tax change will be
less than the price elasticity of demand.
Numerous attempts have been made to measure the price elasticity of demand for
cigarettes, with estimates ranging from -0.2 to -1.3. Miller (1982) suggested that -0.7
was the midpoint of recent studies and noted that the Tobacco Institute used that figure
for its analyses of cigarette tax effects. Table 12 reports the results of studies published
since 1980 on the price elasticity of demand for the United States. The substantial changes in the market for cigarettes and in the demographics of the smoking population that
have occurred since 1964 suggest that earlier estimates may be inappropriate today.
The estimates reported in Table 12 derive from econometric studies that attempt to
explain differences in cigarette consumption as functions of the price of cigarettes, income, and demographic variables. Some of the variability in results is a consequence
of methodological differences among studies. The studies derive estimates of demand
from different sources, including time series of per capita cigarette consumption (for
the United States as a whole and for cross-sections of States) and cross-sectional survey data on the smoking behavior of individuals at a point in time and over time. Each
of these methods has inherent limitations that can cloud the interpretation of results. In
time series studies, the estimates of price and income elasticities are sensitive to the
method of accounting for the effects of concurrent social influences on smoking, such
as the growing public knowledge about its harmful effects and changing cigarette advertising policies. In addition, time series estimates are not stable because the independent variables tend to be highly correlated with each other. Moreover, price elasticities estimated with time series data may represent short-term responses to price
fluctuations rather than the long-term responses that are typically of greater interest to
policymakers.
On the other hand, estimates of cigarette price elasticities based on cross-sections of
State tax-paid sales may be biased upward because some cigarettes sold in low-tax
States are ultimately consumed by smokers in higher tax States. As a result, tax-paid
sales may overstate actual consumption in low-tax States and understate consumption
in high-tax States, and the estimated price elasticity of sales will exceed the price elasticity of actual consumption. Some studies have attempted to control for short-distance,
casual smuggling (ACIR 1977,1985; Becker, Grossman, Murphy 1987; Chaloupka and
Saffer 1988) and long-distance, organized smuggling (Becker, Grossman, Murphy
1987; Chaloupka and Saffer 1988) by using a set of carefully constructed variables.
While these are imperfect measures of the smuggling phenomena, the careful attempt
to control for the problem should reduce the bias associated with the use of this type of
data.
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TABLE 12.-Recent estimates of the price elasticity of demand for cigarettes
Study

Estimated
aggregate price
elasticity

Method of
estimation

Comments

Fujii (1980)

a.45

Ridge regresston

Time-series aggregate data,
1929-73

Schneider, Klein. Murphy
(1981)

-1.23

Instrumental
variables

Time-series aggregate data,
1930-78

Lewit, Coate, Grossman
(1981)
Teenage smoking

-1.44

Ordinary least-

U.S. Health Examination Survey,
I2- 17.yearolds. 196670

Lewit and Coate (1982)
Adult smoking

a.42

squares

Ordinary least.
squares

1976 Health Interview Survey.
elasticities by age and sex.
2&74-yearolds

Ridge regression

Fujii’, model with asymmetrical
responses

Young (I 983)
Price increase
Price decline

a.33
a.6 I

Bishop and Yoo (1985)

-0.45

Three-stage leastsquares

Time-serves aggregate data.
U.S., 1954-80

ACIR (1985)

-0.45

Ordinary leastsquares

Pooled-time series of State
cross-sections, 198183

Mullahy (1985)

-0.47

Probit,
instrumental
variables

1979 Health Interview Survey,
by sex

Baltagi and Levin (1986)

a.14

Instrumental
variables

Pooled-time series cross-section
of 46 States. 1963-80

Porter ( 1986)

-0.21

Two-stage leastsquares

Time-series aggregate data,
1947-82

Chaloupka (1988)
Long run

-0.26
-0.40

Instrumental
variables

HANES2 full sample; also by
age, sex. race, or education

Becker, Grossman, Murphy
(1987)
Long run

-0.75

instrumental
variables

Pooled-time series of State crosssections, 195685

Chaloupka and Saffer
(1988)

-0.28

Two-step
endogenous
law model

Pooled-time series of State crosssections, 1975-85
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An additional limitation of most econometric studies is that they use aggregate or per
capita cigarette consumption as their dependent variable. As a result, they provide estimates of the price elasticity of aggregate or per capita cigarette consumption but can
provide no information on the effects of price changes on smoking rates, smoking cessation and initiation, or quantity and type of cigarette smoked by smokers. Also, they
cannot identify differences by separate demographic groups in response to price changes. Accordingly, aggregate studies are useful for economic and fiscal planning but
are of limited usefulness when considering the behavioral or health effects of changes
in cigarette tax policy.
In contrast to studies focused on aggregate consumption effects, Lewit and colleagues
( 198 1, 1982) used data on individuals from two national surveys to investigate the effects of price (tax) differences on smoking behavior. With data on a sample of 19,288
individuals aged 20 through 70 years from the 1976 NHIS, Lewit and Coate (1982) estimated an overall price elasticity of -0.42 for cigarettes. They corrected for bias in
two ways: first, by using consumption reported by individuals rather than tax-paid sales
as the unit of observation, and second, by removing from the sample those households
within 30 miles of States with lower prices. The former eliminates some of the error
in the measurement of consumption, and the latter partially corrects for errors in the
price measure that result when households purchase cigarettes outside their own
localities.
Lewit and Coate’s study also gave a more detailed breakdown of the smoking
response than in previous studies. They found that cigarette prices affected smoking
primarily by reducing smoking prevalence (the “participation rate,” or number of
smokers). The estimated effects on the number of cigarettes per smoker were not statistically significant. There were also differences in the estimated price elasticities among
groups: reported price elasticities were much higher for adult males than for adult
females and much higher for people aged 20 to 25 years than for other age groups.
Their estimates are summarized in Table 13.
In a methodologically similar study, Lewit, Coate, and Grossman (198 1) analyzed
teenage smoking by using data from Cycle III of the U.S. Health Examination Survey
(HES), a national sample of 6,768 youths between the ages of 12 and 17 years who
were surveyed between March 1966 and March 1970. They reported that price elasticities of demand for cigarettes among teenagers are larger in absolute value than price
elasticities for adults. As in the adult study, smoking participation (or prevalence) is
more responsive to price than is the quantity of cigarettes smoked. Their estimated
smoking participation elasticity for teenagers was -1.20, and the quantity-smoked elasticity (conditional on smoking) was -0.25 (Table 13).
The estimated elasticities based on HES data for teenagers were generally confirmed
in a related study by Grossman, Coate, and Lewit (1983) and summarized by Grossman
(1983). The study used a similar methodology to estimate price elasticities for
teenagers on the basis of the four U.S. National Surveys on Drug Abuse (NSDA) conducted in 1974, 1976, 1977. and 1979. Estimates based on these surveys must be interpreted with caution because they are based on much smaller samples than those from
the previous studies. Adjusting for this fact, Grossman’s summary estimate of NSDA
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TABLE 13.-Estimates of the price elasticity of demand for cigarettes
Elasticities
Age group (year\)

Total

Participation

Quantity per smoker

12-17

-1.40

-1.20

4.15

2&Z

4.89

4.74

4.20

2635

-0.47

a.44

4.03

3674

A).45

4.15

4. I.5

All adults (X-74,

4.42

426

4. IO

All age\ (12-74)

-0.47

-0.31

4.1 I

participation elasticity was -0.76, which is smaller in absolute value than the HES estimate but almost 3 times larger than the NHIS elasticity for adults.
Most economic studies of the demand for cigarettes, including those cited above,
have not explicitly allowed for the addictive nature of cigarettes (US DHHS 1988). Part
of the reason for this omission was that the consumption of addictive goods in general
was not thought to conform to the rational. utility-maximizing model that is the
paradigm of standard economic analysis. Recently, however, Becker and colleagues
(Becker, Grossman, Murphy 1987: Becker and Murphy 1988). among others, have
developed models of “rational addiction” that are conducive to economic analysis. In
general, this work recognizes that the demand for cigarettes depends on the levels of
both past and future consumption, permitting incorporation of the notions of tolerance,
reinforcement, and withdrawal, which are generally used to distinguish addictive from
nonaddictive substances.
The findings of preliminary empirical research are consistent with the characterization of smoking as an addiction and suggest that failure to consider addiction explicitly may lead to underestimation of the long-term response to changes in cigarette price
(Becker, Grossman, Murphy 1987; Chaloupka 1988). The application of the rational
addiction model to cigarette consumption is a recent development that will require further empirical investigation and theoretical refinement before its contribution to the understanding of smoking behavior can be fully evaluated. The range of estimates of the
long-term price elasticity of demand for cigarettes derived under the assumptions of the
model is not inconsistent with previously published estimates. however, which suggests
that insights gained from analyses of recent tax increases are not likely to be invalidated
by further refinement of the addiction model.
The principal message of this body of research on price elasticity of demand is that
an increase in the price of cigarettes appears to curtail smoking, particularly the initiation of smoking by teenagers. Because adolescents are more responsive to changes in
cigarette prices than are adults and because price changes appear to have stronger effects on smoking prevalence than on daily consumption by smokers, the studies sug-
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gest that excise tax increases may be useful tools to prevent or delay the onset of smoking by adolescents.
Because aggregate cigarette consumption and smoking prevalence are dominated by
the behavior of adults, the short-term effects of an increase in cigarette excise taxes
would likely be modest. The long-term impact of such an increase could, however, be
considerably more substantial. If the current situation, in which very few individuals
start smoking after age 20 (see Chapter 5) continued, it is possible that the cohort of
young persons who do not begin to smoke as a result of a tax increase would never become smokers. If the tax increase were maintained in real terms, it could continue to
discourage successive generations of youths from starting to smoke. Gradually, the
smoking prevalence of adults might be reduced as these cohorts moved through the age
spectrum. Over a period of several decades, aggregate smoking and its associated
health effects might decline more substantially than would be evident in the years immediately following a tax increase.
In addition to its relevance for cigarette taxation, research demonstrating the inverse
relationship between tobacco price and demand has implications for the armed forces.
As described in Chapter 5, the prevalence of smoking among military personnel exceeds that of the general population. One factor probably contributing to the differential in smoking rates is the lower price paid by military personnel for tobacco products.
The current pricing structure of the military resale system results in approximate
35percent and 1g-percent reductions in cigarette price in military commissaries and
exchanges, respectively, when compared with commercial retail outlets (US DOD
1986~). Cigarettes sold in these military stores are exempt from State and local excise
taxes and, if outside the United States, are also exempt from the Federal excise tax.
Cigarette sales in the military resale system totaled 1,046 million packs in fiscal year
1985, though sales have been decreasing in the 1980s (US DOD 1986c. 1987). Price
elasticity of demand data suggest that increasing the price of cigarettes could contribute
to reducing tobacco use by military personnel. In 1986, DOD considered banning the
sale of tobacco in commissaries or raising the price of tobacco products on military
installations as part of a broad program to discourage tobacco use. Neither of these
policies was adopted (US DOD 1987) although, as discussed in Part III and Chapter
6, DOD has instituted new smoking restrictions and has launched antismoking activities
on a large scale.
Effects of an Excise Tax Increase
Research addressing the temporary doubling of the Federal excise tax in 1983 and its
six temporary extensions prior to permanent adoption in 1986 generated several estimates of the effect of the tax increase on cigarette consumption and smoking
prevalence. For example, Harris (1982) used the Lewit-Coate estimate of the adultsmoking participation price elasticity of -0.26 and the Lewit-Coate-Grossman estimate
of the teenage-smoking participation price elasticity of -1.20 to forecast the impact of
the doubling of the Federal excise tax rate in 1983. He predicted that the number of
adult smokers would decline by 1.5 million and the number of teenage smokers by 0.7
million.
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In an analysis performed in 198.5,during the period of uncertainty as to whether the
Federal tax increase would be extended permanently or allowed to lapse, Warner
(1986a) used the Lewit-Coate and Lewit-Coate-Grossman age-specific elasticity estimates to project the changes in cigarette consumption that would have accompanied
an g-cent tax decrease or 8- and 16-cent tax increases (Table 14). Altogether he estimated that an g-cent decrease in the tax would induce almost 2 million persons to
smoke who would not do so if the tax were to remain unchanged at 16 cents per pack.
In contrast, a doubling of the tax to 32 cents per pack would have encouraged almost
3.5 million Americans to forego smoking, a figure that included more than 800,000
teenagers and almost 2 million young adults aged 20 to 35 years.
TABLE lrl.-Expected percentage changes in cigarette consumption resulting from
changes in the Federal cigarette excise tax

Age .ww

I-cent decrease

&cent increase

l&cent increase

Smoking
Total
consumption prevalence

Smoking
Total
consumption prevalence

Smoking
Total
consumption prevalence

12-17

11.9

10.2

-11.1

-9.5

-21.1

-18.1

20-25

1.6

6.3

-7.0

-5.9

-13.4

-11.2

2635

4.0

3.1

-3.7

-3.5

-7.1

-6.6

36-74

3.8

1.3

-3.6

-1.2

-6.8

-2.3

All adults
(20-74)

3.6

2.2

-3.3

-2.1

A.3

-3.9

SOURCE: Warner(1986a).

Lewit (1985) examined the actual decline in aggregate cigarette consumption following the 1983 tax increase. He noted that in anticipation of the January 1, 1983, tax increase, the tobacco companies increased the wholesale price of cigarettes four times
between August 1982 and January 1983. Cigarette prices were increased twice again
in 1983, and 16 States increased their cigarette excise taxes during 1982 and 1983. As
a consequence, the average retail price of cigarettes increased by about 40 percent between November 1, 198 1, and November 1, 1984, from approximately 70 cents per
pack in 1981 to almost 98 cents in 1984 (Tobacco Institute 1988). During this same
period, the price of cigarettes adjusted for inflation rose by 26 percent. Based on an
overall price elasticity of -0.47 for adults and teenagers, per capita consumption should
have declined by about 12 percent over this period. Department of Agriculture data indicate a decline of 11 to 12 percent. Although per capita cigarette consumption had
been slowly declining at the rate of about 1 percent per annum since the mid-1970s. the
very rapid acceleration in the rate of decline following the excise tax increase and as-
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sociated price increases is consistent with the cross-sectional studies and serves as further evidence that excise taxes may be a potent tool to discourage smoking.
Harris (1987) conducted an extensive review of the 1983 Federal tax increase. On
the whole, his findings for the period 1981-86 are consistent with those reported by
Lewit (1985). Harris’ discussion of the cigarette manufacturers’ response to the tax increase is. however, of particular interest. It has been generally assumed that changes
in tax rates would be fully passed on to consumers. Accordingly, Warner’s analysis
(1986a) and Harris’ earlier analysis (1982) assumed that an g-cent tax increase would
raise the retail price of cigarettes by 8 cents. Harris (1987) reports evidence to suggest,
however. that the preannounced 1983 Federal tax increase appeared to have served as
a focal point for coordinating an oligopolistic price increase by tobacco producers that
exceeded the amount of the tax. He concludes that “Quite contrary to the conventional view of the incidence of excise taxes, the federal excise tax may have actually had a
multiplier effect upon price.” He estimates that the g-cent-per-pack tax increase induced a 16-cent-per-pack increase in the market price of cigarettes.
Health Consequences of Tax Changes
Given the deleterious health effects of cigarette smoking and the important changes
in both cigarette consumption and smoking prevalence that would accompany a substantial tax change, it appears that a policy of aggressive increases in the tax on cigarettes would lead to large reductions in smoking-induced illness. To assess fully the
effect of a cigarette tax change on the health of the population, information is needed
on who actually cuts down on cigarettes, who quits, and who does not start smoking.
Only a portion of such information is available.
However. both Warner (I 986a) and Harris (1987) provide crude estimates of some
of the health effects that may result from the 1983 Federal tax increase. Basing his estimates on the conservative assumption that one lifelong smoker out of every four dies
of smoking-related illness (Mattson et al. 1987), Warner obtained upper bound estimates of the mortality impact of increases or decreases in the Federal excise tax. He
estimated that an g-cent tax increase, maintained in real value over time, would avert
450.000 premature deaths in the cohort of Americans 12 years of age and older in 1984
and that this number would rise to 860,000 following a 16-cent increase. An g-cent tax
decrease, however, would result in an increase of more than 480,000 premature smoking-induced deaths.
Focusing specifically on the post- 1983 tax-induced price changes and their impact
on consumption. Harris estimated that 100,000 additional persons will live to age 65 as
a result of the tax increase. Of these 100,000, he estimated that 54,000 will result from
having discouraged 600,000 teenagers from starting to smoke. Thus, the major effect
of the tax increase on mortality will not be realized for decades. On the other hand, although no estimates of the impact of the tax increase on other health measures have
been published. reductions in smoking-induced morbidity and disability should raise
aggregate health levels long before the projected mortality reductions are fully realized.

Policies Under Consideration
Among the public policy tools with a potential to reduce tobacco use, the cigarette
excise tax has received particular attention because its public health benefits are well
documented, and it has the additional advantage of generating public revenues (Warner
et al. 1986b). Currently discussed proposals to modify Federal, State, or local cigarette
excise taxes fall into two categories: (1) proposals to increase the amount of the tax or
the method of calculating the tax rate, and (2) proposals to channel the revenues
generated from excise taxes for specific purposes. The first category includes proposals
to increase the Federal excise tax rate, raise State and local excise tax rates (especially
in States in which rates are currently below the national or regional average), and switch
from a specific unit tax to an ad valorem tax, thereby tying the tax rate to a measure
that changes with inflation. This last proposal often accompanies the others because it
permits the real tax rate to keep pace with inflation. Proposals in the second category
would dedicate (or earmark) some portion of tax receipts for purposes such as funding
tobacco control programs or paying for the excess health care costs of smokers.
Tobacco Excise Tax Increases
Increasing the Federal excise tax beyond the 16-cent-per-pack level first set by Congress in 1983 and made permanent in 1986 is the most widely discussed and most broadly supported tax proposal. It has been endorsed by a wide range of voluntary health organizations and organized medical societies, including the American Medical
Association, American Public Health Association, American Cancer Society,
American Heart Association, and American Lung Association. Proponents of a Federal
excise tax increase note that the real value of the tax has fallen since 1964 and that inflation since the last increase in 1983 has continued to erode the real value of the tax.
Opponents of Federal excise tax increases have raised several issues, primarily based
on tax equity considerations. Chief among them is that cigarette excise taxation is
regressive, requiring the poor to pay a greater proportion of their income on the tax than
the rich. More pragmatic concerns have been raised about the effect on State tax
revenues. Because the consumption of cigarettes tends to decline as price rises, State
cigarette tax receipts may fall after a Federal tax increase if State tax rates remain constant. In the aggregate, this did not happen after the 1983 Federal excise tax increase
because State tax rates also increased.
Increases in State excise taxes have received less attention, although the effect of
such a policy change on consumption and revenue would be expected to resemble that
of a Federal tax change. The variability in State taxes adds an additional concern about
interstate bootlegging of cigarettes, which could be avoided if excise tax rates were
preferentially raised in States with relatively low tax rates. Beyond excise tax changes,
cigarette taxes could also be increased in those States that now exempt cigarettes from
the regular sales tax by removing that exemption. Massachusetts did so in June 1988,
resulting in a 5-cent increase in the tax on cigarettes (Mohl 1988).
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Switch to an Ad Valorem Tax
With the exception of the State excise tax in Hawaii, all Federal, State, and local
cigarette taxes are specific unit taxes; that is, the tax rate is a constant nominal amount
per unit. While a specific unit excise tax has the advantage of administrative simplicity,
it has the disadvantage that the real revenue yield tends to decline with inflation. Unit
excise taxes must be raised periodically if real revenues-and consequent impact on
tobacco consumption-are to be maintained. Replacing unit taxes on cigarettes and
other tobacco products with equivalent-yield ad valorem taxes would allow revenues
to keep pace with inflation-induced increases in cigarette prices, and real cigarette
prices would be more likely to be maintained over time. As mentioned above, Federal
taxes on large cigars and most State taxes on noncigarette tobacco products are ad
valorem taxes. An alternative to switching to an ad valorem tax on cigarettes is to index
the unit tax to changes in either the general price level or to a price index for cigarettes
(Toder 1985). This would maintain the administrative simplicity of per-unit taxes and
eliminate the need to periodically reevaluate the unit tax rate to maintain real revenues.
Earmarking of Revenues
Tobacco taxes may also be earmarked (dedicated) for specific tobacco- or health-related purposes. Proposals have included using tax revenues to support the cost of health
care for tobacco-related illnesses or to fund tobacco prevention and cessation programs
delivered in schools or via the media (Warner 1986~). Earmarking a portion of the
Federal cigarette excise tax to fund the medicare program has been proposed to Congress (Committee on Ways and Means 1986), and survey data show that a majority of
the public would support an increase in the cigarette excise tax to fund medicare (Chapter 4).
Several States have used cigarette tax revenues to finance tobacco-related health
programs. In Nebraska, revenue from a I-cent-per-pack cigarette tax is used to fund
the State’s Cancer and Smoking Disease Research Program (CDC 1987). In Minnesota,
the Omnibus Nonsmoking and Disease Prevention Act of 1985 increased the cigarette
excise tax by 5 cents per pack and earmarked 1 cent of the additional revenues for a
public health fund. As noted previously, one-quarter of this fund is dedicated to assist
local school boards to implement tobacco use prevention programs. Funds are also
provided for an active public tobacco control and prevention program overseen by the
Commissioner of Health (Minnesota Department of Health 1987a,bj. In Utah, a portion
of revenues generated from an I l-cent increase in the State cigarette excise tax is dedicated for tobacco control programs (Utah 1987). A newer proposal would earmark a
portion of the estimated excise tax revenue generated from sales of tobacco products
to minors to support tobacco prevention and cessation programs for youth (Slade
1988a). In Indiana, a portion of the State tobacco excise tax is earmarked to support
subsidized child care programs (Lewin 1988).
The most substantial earmarking of tobacco excise tax revenues is in California, the
result of passage of a ballot initiative in November 1988 raising the State’s cigarette
excise tax by 25 cents per pack. With the exception of funds to cover the administra542

tive and collection costs associated with the tax, three-quarters of all revenues are dedicated to health education, research, medical treatment, and environmental conservation
programs. In its first full year of operation, the tax is expected to generate 650 million
dollars for these purposes (Tobacco Tax and Health Protection Act of 1988; Wilson
1988b).
Insurance and the Treatment of Smokers
At the time of the 1964 Surgeon General’s Report. whether a person smoked was not
a consideration in the premiums paid for insurance. No major life, health, disability,
homeowner, or auto insurer offered discounts to nonsmokers, and no major health insurer covered the expenses of smoking cessation programs. In fact, the consensus of a
panel of the Society of Actuaries convened in 1963 was that consideration of smoking
in calculating life insurance premiums seemed to be impractical (Novemberet al. 1964).
Over the subsequent 25 years, this situation has changed considerably, but changes
have come at different rates in the three major segments of the insurance industrylife, health and disability, and property and casualty. Currently, almost all life insurers,
including two that are subsidiaries of major tobacco firms, offer premium discounts to
individuals who do not smoke cigarettes (Trenk 1986). In contrast, only about 15 percent of companies writing health and disability insurance policies offer discounts to
nonsmokers, and even fewer reimburse health care providers for smoking cessation
treatment (National Association of Insurance Commissioners (NAIC) 1987~). Only 1
of the 10 leading writers of homeowner and personal passenger auto policies offers discounts to nonsmokers on both (Wasilewski 1987a,b). Although the underwriting practices and administrative exigencies vary considerably among these three types of insurance, sentiment has been building for insurers, primarily those in life and health, to
offer premium differentials and cover the costs of smoking cessation treatment (Brailey
1980; Stokes 1983; Davis 1986; Engstrom 1986; Walsh and Gordon 1986; US DHHS
1988).
Premium differentials based on smoking behavior are generally referred to as nonsmoker discounts rather than as smoker surcharges. The terminology, which implies
that smoking is the majority condition, is no longer correct, but it persists for historical
and marketing reasons; the premium differentials were developed when smoking was
a more common behavior, and a discount sounds like a positive incentive, while a surcharge has the negative connotation of a penalty. Smoker-nonsmoker premium differentials are the result of insurer business decisions, based primarily on differences between insured smokers and nonsmokers in mortality rates, health care costs, and auto
and homeowner claims. For the policyholder, a premium differential may serve as an
economic disincentive for smoking.
This Section will examine separately each of the three major industry segments to
address the extent to which insurers in each category consider policyholder smoking
status when calculating premiums or coverage, reasons the three segments handle the
issue differently, and the potential effects of the insurance industry’s premium structure and reimbursement policies on smoking behavior.
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Life Insurance
Life insurance policies are sold on an individual, family, or group basis. Policies purchased on an individual or family basis are referred to as ordinary life insurance and
are the most common type of life insurance. Sixty-two percent of households in the
United States had ordinary life insurance policies in 1987 (American Council of Life
Insurance (ACLI) 1987).
Life insurers price their products according to the mortality experience of the insured
population. Higher premiums are set for classes of individuals with greater mortality
rates. Smoker-nonsmoker premium differentials were adopted by the industry when
actuarial studies confirmed that the excess mortality of smokers, previously observed
in epidemiologic studies, was also present in the insured population (Cowell 1985).
Some insurers offer an alternative to smoker-nonsmoker premium differentials. These
policies are based on overall health behavior or health status and are typically available
only to applicants who meet health standards with regard to weight, blood pressure, and
exercise and who do not smoke.
History of Premium Differentials
Three months after the 1964 Surgeon General’s Report was released, State Mutual
Life Assurance Company became the first company to offer life insurance to nonsmokers at discounted rates. The company believed that its statistical evidence of
“much higher death rates among persons who smoke was so overwhelming. that the
company could no longer ignore it in pricing insurance” (Cowell 1985; Cowell and
Hirst 1980). This action was consistent with aposition that nonsmokers should not subsidize the higher insurance costs resulting from smokers’ excess death claims.
Between 1965 and 1975, more than 30 other companies introduced premium discounts for nonsmokers, based on their estimates of the effects of smoking on mortality
in the insured population. Their estimates resulted at least partly from examination of
mortality studies discussed in the early Surgeon General’s Reports (Crowne and
Shapiro 1980). However, most of the industry did not develop nonsmoker premium
discounts at that time. Their reluctance derived primarily from a paucity of actuarial
data. Furthermore. only half of the primary market of policyholders-adult malesstood to benefit from these discounts, because in 1965,50 percent of adult males smoked
(Chapter 5). Companies also had to address the uncertainties of marketing and administering a new product. These factors were sufficient to slow the adoption of
smoker-nonsmoker premium differentials (Cowell 1985; Cowell and Hirst 1980).
In 1979. State Mutual analyzed the mortality differences between its insured smokers
and nonsmokers. The analysis showed that the overall mortality of smoking
policyholders was 2 to 2 l/2 times that of nonsmoking policyholders. The higher death
rates of smokers were not confined to older ages but were apparent even at early ages.
These findings were statistically significant and large enough to be used for insurance
underwriting and pricing purposes (Cowell and Hirst 1980). This landmark report was
a stimulus to rapid change in the industry. After State Mutual made public its experience, so did other life insurers, including those that had previously not issued their
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findings in the mistaken belief that the differences were too large to be true. Within 3
years, 400 companies offered discounted premiums to nonsmokers (Shaman 1982).
In 1983, at the request of NAIC. a Society of Actuaries’ task force examined the
smoking-related mortality data of insurance companies. The Task Force on
Smoker/Nonsmoker Mortality determined the mortality differences between smoking
and nonsmoking insured persons of ages 15 to 99 years and divided the mortality tables
used to value the reserves on life insurance into those appropriate for pricing separate
smoker and nonsmoker products. The group did not specifically address the nature of
the association between smoking and increased mortality that it so clearly observed.
For their purposes, it was sufficient only that premium rates reflected the actual mortality experience of groups of insured smokers and insured nonsmokers (Society of Actuaries 1983).
By addressing these issues, the task force facilitated greater acceptance of smokernonsmoker premium differentials by insurance companies and the State government
officials who regulate them. NAIC used the Society of Actuaries’ work to develop the
“Model Rule (Regulation) Permitting Smoker/Nonsmoker Mortality Tables For Use In
Determining Minimum Reserve Liabilities and Nonforfeiture Benefits”(NAIC 1985b).
The rule permitted insurers to use standard underwriting and actuarial practices to set
different premium rates for smokers and nonsmokers, as insurers would for any other
accepted risk classification in their normal conduct of business. Proposed in January
1984 to Commissioners of Insurance in all States, the model rule or a similar variation
had become law in 33 States as of July 1987 (NAIC 1987f).
Once the empirical basis for smoker-nonsmoker premium differentials was established, life insurers had to consider how to market and administer the new products. A
central concern was the possibility that individuals would misrepresent their smoking
status (Lipson 1988). Misrepresentation is not a new problem; insurance companies
have had to deal with it since their beginning. One solution was to require biochemical validation of nonsmoking status. A growing number of insurers now require this
validation before selling a policy (Lyons 1986). One reason nonsmoking discounts are
less often offered on group policies is that persons within groups are rarely examined
or have their smoking status verified (Brailey 1980).
A second approach has been to investigate claims made by nonsmokers. When confronted with a claim from an individual who has misrepresented his or her smoking
status, insurance companies have usually done one of the following: (1) reduced the

benefit to the amountthat the premiumactuallypaid would have purchasedfor a
smoker, (2) paid the claim in full, (3) returned the premiums paid with interest, (4)
deducted the premium differential from the benefits, or (5) rescinded the policy and
refused to pay. How often insurers use each of these options is not known, but the last
option, by far the most severe deterrent to misrepresentation, has recently garnered
much industry support (Lyons 1986). It has also been upheld in the courts. In a January
4, 1988, decision in Mutual BenefitLife Insurance Company v. JMR Electronics Corp.,
the U.S. District Court of the Southern District of New York absolved the insurer of
liability for a policy where the insured had misrepresented his smoking status:
To allow recovery would condone such fraudulent Statements,for applicantswould have
everything to gain and nothing to lose by gambling on getting full coverageand at worst
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getting the coverage they are actually entitled to (Tobacco Products Litigation Reporter
1988).

In May 1988, the U.S. Court of Appeals upheld that opinion (Hagedom 1988).
Current Status of Premium Differentials
In 1987,89 percent of 215 companies responding to an industry survey reported that
they offered health-behavior-related discounts on individual life insurance policies; 14
percent also offered them on group life insurance policies. Almost all of these healthbehavior-related discounts included discounts to nonsmokers (Center for Corporate
Public Involvement 1987).
Thirty percent of all individual life insurance policies purchased in the United States
and 39 percent of the amount of coverage are so-called universal life policies, which
offer the policyholder the option of varying the amount of coverage or the timing of
premium payments (ACLI 1986). All of the top five life insurers, which as a group are
responsible for 23.4 percent of life insurance premiums generated in the United States,
offer nonsmoking discounts on universal policies, varying by the age of the insured by
as much as 30 percent (A.M. Best 1987a). Nineteen of the top 25 companies, responsible for 46 percent of the total amount of life insurance premiums, offered universal
policies in 1987 (A.M. Best 1987a). Of those 19 companies, 16 gave discounts to nonsmokers, some as high as 40 percent for both males and females. Discounts varied by
the age and sex of the insured (Table 15). The discounts were smallest for younger persons, increased steadily to a peak at age 45 years, and dropped slightly for older individuals. At all ages, discounts were larger for men than for women, The average discounts for newly insured males and females in 1987 ranged from 12.5 to 22.5 percent.
TABLE K-Average
premium discount (%) offered to nonsmokers purchasing
universal life insurance policies, 1986-87
Average
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The average dollar amount of discounts varied not only by sex and age but also by
policy amount (Table 16). Savings for nonsmokers increased with the amount of the
policy and the age of the insured, and they were larger for men than for women. The
average size of an ordinary life insurance policy in force in 1986 was 25,538 dollars
(ACLI 1987). On a 25,000 dollar policy written for males, the annual savings in
premium cost ranged from 15 dollars at age 25 to 114 dollars at age 55. Savings on the
same size policy written for females varied between 10 dollars at age 25 and 61 dollars
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TABLE 16.-Average difference ($) between annual premiums paid by smokers
and nonsmokers purchasing universal life insurance policies, 1986-87
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at age 55 (A.M. Best 1987a). The average size of ordinary life insurance policies purchased in 1986 was 55,535 dollars (ACLI 1987). Annual savings on a 50,000 dollar
policy averaged from 48 dollars at age 25 years to 299 dollars at age 55 in men, and
from 34 dollars at age 25 years to 192 dollars at age 55 in women (A.M. Best 1987a).
Health Insurance
Approximately 85 percent of Americans are covered by health insurance, which is
most frequently offered by commercial carriers, Blue Cross-Blue Shield (BC/BS)
plans. and health maintenance organizations (HMOs). Unlike life insurance, which is
largely sold to individuals and families, 80 percent of health insurance is purchased on
a group basis, usually as an employment benefit (Health Insurance Association of
America (HIAA) 1987). As a result, these policies are seldom tailored to individual
health profiles or health risks to the degree common in individual life insurance
underwriting, where a physical examination is typically required before a policy is
written. In keeping with this situation, smoker-nonsmoker premium differentials are
much less commonly offered by health than by life insurers, as described below.
Current Status of Premium Differentials
Individual health insurance policies are far less common than group plans. They account for only 20 percent of the health insurance market (HIAA 1987). The most complete study of premium differentials for individual health and disability policies was
conducted in 1987 by NAIC (NAIC 1987a,b,c,d), which sent a survey to all 603 carriers offering individual health and disability insurance in Illinois and all BC/BS plans
in the United States. Seventy-six percent of commercial carriers and 77 percent of
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BUBS plans responded. Fourteen percent of the commercial carrier respondents either
offered discounts to nonsmokers or imposed surcharges on smokers for health (hospital-medical) or disability (loss of income) policies. Sixteen percent of BC/BS plans
offered discounts to nonsmokers on hospital-medical policies. Average nonsmoker
discounts on health insurance offered by commercial carriers ranged from 9 to 15 percent, with an industry average of 10 percent. Average discounts offered by the BC/BS
plans ranged from 8 to 10 percent, with an industry average of 9 percent. For disability
policies, the average nonsmoker discount ranged from 3 to 14 percent, with an industry
average of 8 percent, whereas the average smoker surcharges ranged from 10 to 14 percent, with an industry average of 13 percent.
Health insurers are much less likely to offer nonsmoker discounts with their group
health products, despite an NAIC resolution supporting premium differentials in group
as well as in individual health policies (NAIC 1985a). In 1980, Provident Indemnity
Life Insurance Company became the first to use smoking as a risk factor in establishing
health insurance premiums for small groups (less than 25 employees) (Hellauer 1988).
Few insurers have followed suit.
The use of smoking status in the calculation of premiums for HMOs has been slowed
by Federal regulations. Federally qualified HMOs were required by the original HMO
Act of 1973 (Public Law 93-222) to calculate their group premiums by community
rating, reflecting the health cost experience of the overall community, not of special
groups such as young, healthy employees. In the HMO Amendments of 1981 (Public
Law 97-35) Congress modified that requirement and allowed HMOs to become more
competitive by setting their community rates by class. Classes subsequently permitted
by the Secretary of Health and Human Services include age, sex, family size, and industry of the insured. Because smoking status is not one of these, each HMO must individually petition the Federal Government to use smoking as one of its classification
factors. As of March 1988, only one had applied for permission and received it. The
Contra Costa Health Plan in 1987 became the first federally qualified HMO to use
smoking as a factor in calculating its group health premiums. To do so, it received approval by the Office of Prepaid Health Care, Department of Health and Human Services. Contra Costa based its request, and the Federal office its approval, on a study
(Brink 1987) that reported that nonsmokers incurred 18.5 percent lower health care
costs than smokers (Contra Costa Health Plan 1987).
In summary, as of 1987, approximately one in seven commercial health carriers and
BC/BS plans offered nonsmoking discounts on individual policies; these discounts
ranged from 3 to 15 percent. A few carriers have introduced discounts of 2 to 3 percent on group policies where certain percentages of the groups are nonsmokers. Only
one federally qualified HMO offers a nonsmoker discount; it is approximately 5 percent of premium cost.
Factors Influencing Decisions About Premium Differentials
Several factors have contributed to the slower development of smoker-nonsmoker
premium differentials by health and disability insurers compared with life insurers.
First, there are fewer actuarial data to document that nonsmokers incur fewer health
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care costs. Second, most health insurance is purchased on a group basis, which makes
calculating discounts more difficult and makes validation of smoking status nearly
impossible because no individual examination is undertaken. Third, as discussed
above. current Federal regulations for HMOs preclude the use of smoking status in
calculating premiums.
Health insurers have offered nonsmoker discounts with little supportive actuarial experience that nonsmokers incur fewer claims. Many insurers have not developed such
data because they have not had the ability to separate the claims experience of smokers
from nonsmokers. In addition, smaller companies may not have the statistical resources to collect or analyze such data. In one recent survey, only 32 percent of commercial carriers with premium differentials and 70 percent of BC/BS plans had the ability
to develop the appropriate actuarial data (NAIC 1987~).
The first major compilation of claims data was made in 1987 by NAIC (1987~). It
supported smoker-nonsmoker premium differentials in most cases. Analysis of the
claims experience of eight commercial carriers justified a nonsmoking discount of 28
percent on hospital-medical policies, whereas a similar analysis of five BC/BS plans
justified a l9-percent discount (Table 17). Claims data from all five BC/BS plans justified nonsmoking discounts that were more than or equal to that offered. The experience was not so clearcut for commercial carriers. The data from one company, with
more than half of the total claims experience, supported a larger discount. However,
claims experience justified nonsmoker discounts for only three of the seven smaller
companies. This inconsistency may be explained by the misclassification of smokers
in the “nonsmoker” policyholder category. This is suggested by the fact that only 20
percent of all adjusted earned premiums were held by policyholders classified as
smokers, a much lower percentage than the prevalence of smoking in the general
population. This discrepancy may result from smokers misrepresenting their status,
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from excessively lenient eligibility standards for nonsmoker status, or from certain
plans having an excess number of older former smokers who had quit smoking because
of smoking-related illness.
For disability insurance policies, a nonsmoking discount of 25 percent was justified
by the analysis of seven commercial carriers and one BC/BS plan (Table 17). However,
as with hospital-medical policies, the claims experience of a single large insurer overwhelmed those of the others. Only one of the other carriers had experience that justified a discount. On the other hand, analysis of claims data from the five commercial
carriers that charged smokers a premium surcharge rather than offering nonsmokers a
discount supports these increased rates for smokers.
Another reason health insurers have been reluctant to offer nonsmoking discounts is
that most insurance is purchased by groups. Premiums paid by groups are commonly
“experience rated”; premiums paid in a given year are based largely on the overall costs
of claims incurred by the group in the previous year or years. In theory, the experience
rating mechanism should eventually result in lower premiums to groups with relatively more nonsmokers, if their health care costs are in fact lower than those of smokers.
A group with fewer smokers should incur fewer health care costs, which should be
reflected in their subsequent premiums. Adding a premium discount based on the
proportion of nonsmokers in the group simply adds administrative problems with determining and validating the proportion of nonsmokers in the group. Finally, because the
difference in health care costs between smokers and nonsmokers differs across various
age groups, computation of discounts is complicated and must involve adjustment by
the age mix of the employee group (Hellauer 1988).
Property and Casualty Insurance
There is a clear rationale for offering nonsmoker discounts on homeowner policies.
Between 198 1 and 1985, smoking materials caused 7.1 percent of all home fires, 8.0
percent of all home fire property damage, and 3 1.3 percent of all home fire civilian
deaths (National Fire Protection Association 1987). In 1985 alone, smoking materials
in the United States caused almost a quarter million home fires. Associated with those
fires were 1,703 deaths, 3,997 injuries, and 422 million dollars in direct property
damage (Hall 1987).
Smoker-nonsmoker premium differentials on auto insurance are based on studies
demonstrating that nonsmokers have fewer motor vehicle accidents. Farmers’ Insurance Group, the first property and casualty insurer to offer these discounts, instituted
its nonsmoker discounts because of an early study reporting an association between
smoking and vehicular accidents (Adams and Williams 1965, 1966). Farmers’ own internal study of several thousand of its policyholders revealed that its nonsmokers had
a lower accident rate and fewer claims than smokers. Subsequent claims experience
has confirmed the original findings, as has nonindustry research (McGuire 1972; Grout
et al. 1983; DiFranza et al. 1986).
The specific reason for the better safety record of nonsmokers is not clearly understood, and the relationship may not be causal. Several potential explanations for
smokers’ higher accident rate have been suggested: (1) smoking while driving may
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result in less attentive driving; (2) smokers may engage in more risk-taking behavior
in operating their vehicles; (3) smokers use alcohol and illegal drugs more frequently
than nonsmokers; and (4) nicotine or some other constituent of cigarette smoke may
impair complex behaviors such as driving (DiFranza et al. 1986). In the industry’s
view, whether there is a causal link between smoking and motor vehicle accidents is
irrelevant; the better safety record of nonsmokers has been shown repeatedly and is the
basis for the discounts. Periodic reviews by Farmers’ have been kept proprietary but
support continuing discounts for nonsmokers (Clemans 1988). Similarly, Hanover Insurance Group’s experience-that smokers have a 24percent higher rate of claims than
do nonsmokers-demonstrates that actuarial differences support premium differentials
(DiFranza et al. 1986).
The first property and casualty insurer to offer premium discounts to nonsmokers,
the Farmers’ Insurance Group of Companies, includes the third largest private passenger auto insurer and the third largest homeowner insurer in the United States. Nonsmoking discounts were offered on auto policies beginning in 197 1 and on homeowner
policies in 1974 (Clemans 1988). This company remains the only 1 of the 10 leading
writers of homeowner and private passenger auto insurance to offer discounts to nonsmokers on both types of policies (Wasilewski 1987a,b). Currently Farmers’ offers
nonsmokers and former smokers who have not smoked for at least 24 months discounts
of 3 to 7 percent on homeowner policy base rates and discounts of 10 to 25 percent on
auto policies, depending on State of residence.
Other insurers that offer nonsmoker discounts on auto policies include Preferred Risk
Group and Hanover Insurance Company (NAIC 1987e). On the basis of its own claims
experience, Hanover increased discounts from the original 5 percent, instituted between
1974 and 1978, to the current 10 percent. The company provides the discounts on both
auto and homeowner policies nationwide, except in States where regulatory bodies
prohibit them. Fifty-two percent of its policyholders have nonsmoker discounts (Weinman 1988).
Factors that have prevented the more widespread industry adoption of nonsmoker
discounts on auto and homeowner policies include difficulties in the verification of
smoking status and regulations in some States that prohibit nonsmoking discounts or
prohibit rescission of benefits in cases of misrepresentation.
Effects of Insurance Premium Differentials on Smoking Behavior
Insurers’ use of smoking behavior as a factor in setting premiums may have both
economic and educational effects that discourage smoking. Premium differentials may
serve as economic disincentives for smoking because they effectively, if indirectly, increase the cost of smoking cigarettes. This may reduce tobacco consumption and encourage cessation. In addition, payment of a higher premium may reinforce smokers’
knowledge of the harm caused by smoking and serve as another social message to
smokers about the disadvantages of smoking and desirability of cessation. It is less
likely that insurance premium differentials will have a strong role in discouraging smoking initiation, because most individuals make decisions about smoking during adolescence, before many purchase insurance.
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Empirical studies, reviewed in the previous section, have demonstrated that changes
in cigarette prices affect tobacco consumption. Elasticities have been calculated for the
effect on demand of changes in the price of cigarettes at the point of purchase, but not
for economic policies that indirectly alter a smoker’s costs. No empirical studies have
examined the effect on smoking prevalence or cigarette consumption of higher insurance premiums for smokers or of reimbursement for the cost of smoking cessation
programs. The potential educational effects of premium differentials on public
knowledge or attitudes have not been studied; effects will be difficult to distinguish
from other social influences discouraging smoking.
The expected effects of excise taxes and premium differentials are not identical, because of inherent differences between buying cigarettes and purchasing insurance. A
smoker can respond to higher excise taxes by reducing consumption without giving up
smoking, but a smoker can reduce insurance premiums only by stopping smoking altogether. Insurance premium differentials may be less powerful economic incentives
than are changes in actual cigarette prices, because higher insurance premiums do not
translate directly into an increase in the price of cigarettes at the point of sale. Furthermore, a smoker buys cigarettes far more often then he or she pays insurance premiums.
On the other hand, the magnitude of an insurance premium differential is greater than
a tax-induced change in the price of a pack of cigarettes.
Other factors may blunt the impact of insurance premium differentials based on smoking behavior. First, smokers may forget or not even know that they are being penalized if there is no reminder of that fact on their insurance bill or payroll receipt. Some
life and health insurers may not inform smoking policyholders that they use controllable risk factors when setting premiums. The educational value of the premium differential is largely lost after the policy is issued if periodic reminders of the basis of
premium are not sent with the insurance bill. Furthermore, part of the economic incentive is lost if no mechanism exists for smokers who quit smoking after the policy is issued to become eligible for a lower premium. Second, the individual may not pay the
full cost of insurance premiums. Health and life insurance is often included in employee
benefit packages, with the employee paying only a portion of the total premium. The
employee’s contributions to the insurance premiums may be small or nonexistent.
Third, most health insurance policies are group policies that do not include smokernonsmoker differentials. Those that do set premiums based on the smoking prevalence
of the group, so that a smoker’s higher premium cost is partly borne by nonsmoking
members of the group. Finally. because not all insurers offer nonsmoking discounts,
even smokers purchasing individual insurance have the option of purchasing insurance
from companies that do not tie premiums to smoking behavior.
Health Insurance Coverage for Smoking Cessation Treatment
Insurers who reimburse for the costs of attending a smoking cessation program or of
purchasing a cessation aid effectively reduce the cost of quitting smoking, thereby
removing a financial disincentive to quit. This reimbursement may also serve as an
economic incentive to the provider of the treatment to offer more services, thereby increasing availability of cessation treatment.
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Currently, few health insurance carriers cover the costs of smoking cessation
programs. Only I I percent of 263 health insurance carriers surveyed in 1985 included
smoking cessation treatment as a covered benefit. Insurers that reimbursed for smoking cessation programs did so only to treat established smoking-related diseases, not to
prevent these diseases (Gelb 1985). Among BC/BS plans, smoking cessation is usually not an approved benefit for groups unless it is included as part of a wellness package purchased by the employer (Moore 1988). A similar situation holds for the reimbursement of pharmacologic treatment to promote smoking cessation. Health insurers
usually limit reimbursement of drug treatment to drugs that are approved by the Food
and Drug Administration (FDA) and are prescribed for treatment of a diagnosed medical illness in a patient who has prescription drug coverage. Currently, nicotine
polacrilex gum is the only drug approved by the FDA to aid in smoking cessation.
Nevertheless, its prescription is usually not reimbursable for smokers who do not already carry a diagnosis of a smoking-related disease (Moore 1988).
Several barriers impede greater coverage of smoking cessation treatment by health
insurers. Traditionally, health insurance has covered the cost of treating, not preventing, illness. A major reason for this was that insurers’ were not convinced of the financial feasibility of covering preventive services. however socially desirable such a policy
might be. Similarly, insurers have only gradually come to cover the costs of drug and
alcohol treatment (American Hospital Association 1987). Smoking cessation programs
might be classified as either preventive care or as treatment of substance abuse. Regardless of how it is classified, it appears that insurers are not convinced of the financial
feasibility of covering smoking cessation treatment. In part, this stems from a lack of
data with which to make appropriate calculations.
To be in the health insurers’ economic interests, the cost of a treated smoker (the cost
of cessation treatment in addition to other health claims) must be less than the claims
paid to a smoker who does not attend a cessation program. This calculation requires
the estimation of several factors that have not been well studied, including the difference
in annual health care costs of current and former smokers, the costs and success rates
of different smoking treatments, the likelihood that a smoker will quit without a
program, the length of time that the smoker remains insured by the same insurer, and
the discount rate at which future costs are evaluated. Furthermore, because health insurance is usually provided by employers, and employees change jobs, it is possible
that the health insurer who pays for a policyholder’s smoking cessation may not reap
the benefits of any reduced health care costs that individual experiences.
Even if reimbursement for smoking cessation treatment were shown to be financially advantageous for insurers, practical problems would remain to slow the implementation of reimbursement. For example, insurers would have to define which programs,
drugs, or other aids would be covered and which providers would be reimbursed.
Summary
The Public Health Service’s 1990 Health Objectives for the Nation include twogoals
for smoking and insurance:
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1.

By 1985. the collection and publication by insurers of actuarial experience on differential
life experience and hospital utilization by specific cause among smokers and nonsmokers,
by sex;

2.

By 1990, differential insurance premiums for smokers and nonsmokers by major life and
health insurers (US DHHS 1981 b. 1986d).

Progress has been made toward meeting both of these goals. The actuarial basis for
life insurance premium differentials has been established, and data are beginning to be
collected on hospitalization rates (US DHHS 1986d). However, more information on
the total health care costs of smokers and nonsmokers, including ambulatory care,
would help to establish a firmer rationale for offering premium discounts for health and
disability insurance and for covering the costs of smoking cessation treatment. The
second objective has been partially met. Although nearly all life insurers offer nonsmoker discounts, only a minority of health insurers do. This is partly because, unlike
life insurance, most health insurance is sold to groups, which, as discussed above,
presents greater operational obstacles to the development and implementation of nonsmoker discounts.
Much of the accomplishment to date is a result of the insurance industry’s voluntary
initiatives, which seem likely to continue (Walsh and Gordon 1986). Collection and
publication of claims experience by industry groups such as the Society of Actuaries
are steps that could be taken to increase the use of smoker-nonsmoker premium differentials in health and disability insurance. State and Federal governments have the
opportunity to act as facilitators and educators to encourage insurers-aspecially health
insurers-to offer premium discounts to nonsmokers and to reimburse for smoking cessation treatment. Government officials at both levels could act to remove those legal
barriers that prevent insurers from adopting nonsmoker discounts and to disseminate
research findings that support these discounts and coverage for smoking cessation.
HMOs may be more likely to use smoking status as a factor in setting premiums if current Federal restrictions preventing it, except on a case-by-case basis, are removed.
Although the insurance industry is State regulated, regulation has generally been
limited to ensuring the financial integrity of insurers. Some have suggested that aStateregulated industry could be subject to other controls in the public interest (Hiam
1987/88). Since the 1960s. all States have mandated certain types of coverage that insurers must provide as a condition of doing business in the State (Glantz 1985). State
health insurance commissioners or legislatures could require smoker-nonsmoker
premium differentials as a condition for writing policies within their States. In several
States, bills have been filed that would mandate insurance premium differentials, although none have been enacted (CDC 1980, 1981). The few remaining life insurers
without premium differentials might be encouraged to adopt them if the NAIC model
rule regarding smoker-nonsmoker mortality tables were adopted by legislatures and
insurance commissioners in the States that have not yet done so (NAIC 1985b).
Publicly funded health insurance such as medicare and medicaid is more directly
amenable to government action. Measures have been introduced into Congress that
would restructure medicare premiums to offer discounts to nonsmokers and to cover
preventive care, including smoking cessation treatments (past bills include S. 357 and
S. 358 in 1985). In the preface to the 1988 Surgeon General’s Report (US DHHS 1988).
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the Surgeon General stated, “Treatment of tobacco addiction should be more widely
available and should be considered at least as favorably by third-party payors as treatment of alcoholism and illicit drug addiction.” Research to establish the cost-effectiveness of preventive care coverage by insurers, especially for smoking cessation, would
be useful in reaching that goal.
PART III. DIRECT RESTRICTIONS

ON SMOKING

The policies discussed so far discourage tobacco use indirectly, either by educating
the public about the health hazards or by creating economic disincentives to smoke. A
third category of public policies acts more directly; their aim is to reduce smoking by
limiting either public access to tobacco products or the opportunity to use them. The
most extreme potential policy in this category would be a total ban on the sale, possession, or use of tobacco products, analogous to current statutes on such other addictive
drugs as heroin or cocaine. Short of that are policies that restrict or ban smoking in
specific places, such as indoor public places and workplaces, prohibit the sale of tobacco products in particular places, or prohibit the use of tobacco by a particular group of
individuals, namely minors.
Tobacco occupies a position unlike that of any other consumer product (or pharmaceutical agent) in the United States; it was widely used, socially accepted, and
economically vital to strong agricultural and manufacturing interests long before its adverse health effects and addictive potential were appreciated. These facts have made
the most stringent regulatory option-total ban on sale or use-impractical and undesirable, Such a policy did exist in some States in the early part of this century, when
a moral crusade against cigarettes like that against alcohol led to the passage of laws in
a dozen States banning the sale of tobacco products (Walsh and Gordon 1986). These
laws proved difficult to enforce and were all repealed by 1927.
Although a total prohibition on tobacco is unlikely, there is a long tradition of restricting children’s and adolescents’access to tobacco. According to established social convention, the rational use of certain products, like tobacco, alcohol, or the material sold
in adult bookstores, requires an informed decision that minors are deemed to be too
young to make. The growing awareness of the addictive nature of nicotine (US DHHS
1988) strengthens that convention in the case of tobacco products. Policies limiting
smoking in public places or workplaces have a different rationale; they restrict the
smoker’s behavior for the sake of the nonsmoker. Although the primary aim of these
from the healthconsequences
of involuntarytobacpolicies is to protect thenonsmoker
co smoke exposure, they may have the side effect of discouraging tobacco use by reducing opportunities to smoke and changing public attitudes about the social acceptability
of smoking.
The direct restrictions discussed so far address the consumer (smoker or potential
smoker). Policies directed at tobacco manufacturers include regulations on the contents of tobacco products to reduce their harmfulness. Such policies have the inherent
difficulty of defining an acceptable level of tobacco or smoke exposure because, as
documented in Chapter 2, there is no known safe level of tobacco use.
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This Section considers three types of policies that put direct restrictions on smoking
or tobacco products. First, it examines policies that restrict smoking in public places
and workplaces, including both government actions and policies initiated in the private
sector. Second, policies that would restrict minors’ access to tobacco products are discussed. Finally, the Section considers the treatment of tobacco products by Federal
regulatory agencies.
Government Actions to Restrict Smoking in Public Places and Workplaces
In 1986. the Surgeon General’s Report documented “a wave of social action regulating tobacco smoking in public places” (US DHHS 1986b) that was then occurring. It
reviewed public and private policies designed to protect individuals from environmental tobacco smoke (ETS) exposure by regulating the circumstances in which smoking
is permitted. Since the 1986 Report, the pace of action appears to have increased in
both the public and private sectors. Restrictions on smoking in public places are the
result of government actions at the Federal, State, and local levels, particularly State
and local legislation. The Federal Government has largely acted via regulatory
mechanisms and has addressed smoking in Federal facilities and in public transportation. The major exception is recent congressional legislation restricting smoking on
commercial airliners. Accompanying government actions are a wide range of private
initiatives; these have become widespread in this decade. Smoking restrictions in the
workplace are the most common private sector action, but hospitals, schools, hotels and
motels, and other institutions are also adopting no-smoking policies. This trend reflects
two forces: a growing scientific consensus about the health risks of involuntary smoking (US DHHS 1986b; NAS 1986b) and changing public attitudes about the social acceptability of smoking. As documented in Chapter 4, a growing majority of Americans
now supports the right of nonsmokers to breathe smoke-free air and favors restricting
smoking in public places and the workplace.
This Section addresses the scope and impact of government actions to restrict smoking in public places and workplaces. Private initiatives to regulate smoking are discussed in the subsequent section. Both sections summarize and update the findings of
Chapter 6 of the 1986 Surgeon General’s Report.
Smoking Restrictions in Public Places
A public place has usually been defined as any enclosed area to which the public is
invited or in which the public is permitted (Americans for Nonsmokers’ Rights (ANR)
1987a. b). This broad definition encompasses a diverse range of facilities that share
the characteristic of being indoor enclosed spaces that permit the general public relatively free access. Beyond this general agreement, laws and regulations differ in their
operational definition of public place. They even differ in the degree to which the concept is specified. Public place is commonly interpreted to include government buildings, banks, schools, health care facilities, public transportation vehicles and terminals,
retail stores and service establishments, theaters, auditoriums, sports arenas, reception
areas, and waiting rooms. Although they fit the definition, restaurants are usually
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treated separately in these laws. Private businesses are also separately addressed, and
private homes specifically excluded.
As noted in the 1986 Surgeon General’s Report, the degree to which smoking is
restricted in public places also depends on history or tradition, the level of involuntary
smoke exposure that is likely (determined by size, ventilation, and amount of smoking), the ease with which smokers and nonsmokers can be separated, and the degree of
inconvenience that smoking restrictions pose to smokers. Public places may be owned
by government or private interests. As a consequence of these factors and others, there
is considerable variability in the methods by which new regulations have been proposed
and the ease with which they have been adopted. Smoking restrictions have been most
easily adopted in public facilities, especially facilities where smoking has traditionally
been prohibited for safety reasons, where smoking is not associated with the activity
taking place, and where the public spends limited time. Such considerations explain
the relatively slower acceptance of smoking restrictions in restaurants. bars, and private
businesses (US DHHS 1986b).
Federal Actions
Until recently, actions at the State and local Government level- primarily legislation-accounted for the bulk of smoking regulations in public places. Since 1986, the
Federal Government has taken new steps, including the first congressional actions
(covered below), to restrict smoking in two categories of public places: transportation
facilities and Government worksites. The Federal Government has enacted no restrictions on smoking that apply to a broad range of nongovernmental public places.
State Legislation
Although the health hazards of smoking were not widely appreciated until the 1960s
the fire hazard was recognized much earlier, giving rise to the first State laws regulating smoking. For nearly a century cigarette smoking has been regulated by State law
to prevent fires and prevent the contamination of food being prepared or packaged for
public consumption. This was the extent of State law in 1964, when the first Surgeon
General’s Report was issued. At that time, 19 States prohibited smoking near explosives or fireworks, in or near mines, or near hazardous fire areas. Five States banned
smoking in food processing factories or restaurant preparation areas (US DHHS 1986e;
BNA 1987). These laws affected only a small proportion of the population and did not
alter smoking in public places.
In addition, by 1964, 13 States had adopted some restrictions on smoking in specific
public places. This legislation, also enacted to prevent fires, had some potential to
reduce smoking in public places, even though that was not its primary intent. Six States
permitted employers to ban smoking in mills and factories as long as signs were posted,
and six States restricted smoking in public transportation vehicles or terminals or in
auditoriums and theaters. The remaining laws sought to discourage smoking by
children: three States prohibited smoking (at least by minors) on school grounds, buildings, or buses (US DHHS 1986b: BNA 1987). This remained the basic extent of smok-

ing restrictions through the 1960s as the health hazards of smoking became widely
known.
In the 197Os,a new form of smoking legislation emerged, differing in both intent and
content. The specific rationale behind this legislation was the safety and comfort of
nonsmokers, reflecting growing interest and, later, scientific evidence of the health
hazards of passive smoke exposure (US DHHS 1986b; BNA 1987). These Clean Indoor Air Acts regulated smoking in a larger number of places and for the first time mandated smoking restrictions in private facilities. Over time, the language of the laws became more restrictive, first permitting, then requiring nonsmoking sections, then
making nonsmoking the principal condition, with an option for smoking areas. The
legislation was developed and promoted by the growing nonsmokers’ rights movement,
for the most part a grassroots movement consisting of Californians for Nonsmokers’
Rights (later changed to Americans for Nonsmokers’ Rights) and a number of other
State and local groups, many using the name Group Against Smoking Pollution
(GASP). These organizations focused their attention on achieving legislative goals at
the State and local levels (see Chapter 6). In doing so, they sometimes worked in conjunction with the voluntary health organizations.
The prevalence and content of State legislation on smoking changed dramatically
over the ensuing two decades (Figure 6). Current smoking restrictions in public places
are largely the product of legislation enacted at the State level beginning in the early
1970s (Tables 18 and 19). Between 1970 and 1979, smoking restrictions were enacted
by legislatures in 24 additional States; in 7 others, existing restrictions were extended.
In 1975 alone, 13 States enacted laws, more than double the number that had done so
in the previous decade (1964-74).
Not only the quantity but also the content of these laws was different. In 1973.
Arizona became the first State to restrict smoking in a number of public places, and the
first to do so explicitly because smoking was a public health hazard. Although not comprehensive by current standards, the law was regarded as comprehensive when passed.
The first State law to include smoking restrictions in restaurants was passed in Connecticut in 1974. Coverage of worksite smoking also began at this time with the landmark
Minnesota Clean Indoor Air Act. Passed in 1975, it extended smoking restrictions to
many public places, restaurants, and both public and private worksites. It became the
model for other comprehensive State legislation that began to be passed in the mid1970s.
After a relative lull in the early 198Os,there was another notable increase in passage
of State laws in the middle of the decade, probably reflecting greater scientific consensus about the health consequences of involuntary smoking. By the end of 1985,41
States and the District of Columbia had passed laws regulating smoking in at least one
public place (US DHHS 1986b). In 1987, the year after two national groups separately reviewed the evidence on passive smoking and reached similar conclusions about its
health effects (US DHHS 1986b: NRC 1986b), 20 States passed legislation regulating
smoking, more than ever before in a single year. Moreover. the legislation being passed
grew more comprehensive in its coverage. From the start of 1985 to the end of the 1987
legislative sessions, there was a doubling in the number of States restricting smoking
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FIGURE &-Prevalence
and restrictiveness of State laws regulating smoking in
public places, 1960-1987
NOTE: Index of restricrweness: 0 = none. no \tatewde re~tnctions: 0 25 = nommal. State regulates smoking m one to three
pubhc places, excluding restaurants and private workutes: 0.50 = barlc. State regulates vnoking m four or more pubhc places.
excluding restaurants and private worksttes: 0.75 = moderate. State regulates vnoking m restaurants but not pnvate worksltes:
I SKI = extensive. State regulate\ smoking m private work~e\.
SOURCE: US DHHS (1986b); unpublished data. OSH.
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TABLE M.-State

laws restricting smoking, 1964-87
Number of States
restricting
smoking in
restaurants
Enacting/cumulative

Number of States
restricting
smoking in
private worksites
Enacting/cumulative

Number of States
restricting
smoking in
public worksites
Enacting/cumulative

Year

Number
of States
enacting
laws

Cumulative
number of
States with
laws

1964

0

13

196.5-56

0

13

1967-68

2

14

1969-70

0

14

1971

2

16

1972

1

17

1973

3

20

1974

3

22

1

1

1975

13

29

2

3

1

4

4

1976

5

32

3

6

I

I

5

1977

6

35

2

7

0

3

8

36

1

8

0

1

9

10

2

2

11

1978

2

1979

6

38

2

1980

I

38

0

10

0

0

II

1981

7

39

I

II

0

3

13

1982

1

39

0

11

0

0

13

1983

4

40

1

12

1

2

15

1984

3

41

1

12

0

2

15

1985

9

42

4

16

4

5

20

1986

6

42

1

16

3

4

22

1987

20

23 (45%)

4

15

43 (84%“)

10

31 (61%)

NOTE: Includes the Dwnct of Columbia.
aPercentage of total States.
SOURCE. BNA (19X71: US DHHS l1986b): indwdual State law.

in private workplaces (from 4 to 13), public workplaces (15 to 3 l), and restaurants (10
to 23) (Table 18).
Recently adopted laws are more likely to include three provisions that strengthen the
position of nonsmokers: ( 1) protection against discrimination for supporters of worksite
smoking policies, (2) priority to the wishes of nonsmokers in any disagreement about
the designation of an area as smoking or nonsmoking, and (3) permission for cities and
counties to enact more stringent ordinances. In 1985, Maine was the first of five States
to adopt a nondiscrimination provision, which makes it illegal for employers to discipline, discharge, or otherwise discriminate against employees who assist in the implementation of nonsmoking policies (BNA 1987). The second provision first appeared
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TABLE 19.Ctate laws regulating smoking in public places and worksites, through
October 1,1988
AL
YEAR(S)
LEGISLATION
ENACTED

PUBLIC

PLACES

WHERE

SMOKING

AZ

1975
I984

1973.81
1986.87

SMOKING

Public transportationh
Elevators
Indoor cultural or
recreational facrlitieh
Retail storesd
Restaurantse
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Other’

WORKSITE

AK

1971.76
19x0. Xl
19x2. x7”

1977
1985”

1973.74
1983.87

X

XL

X
x

X
X’

x

X
X
X
X

X
X

X
X
X
X
X
X
x
x

X

X

B.D

ED

l3

C,D”

X

X

X
X

x
X
X
X
X
X
X
X
X
X

X

X
x
X
X

X
X
X
X
X
x
X

’
C
C

PROVISIONS

Nonsmokers prevail in
disputes
No discrimination
against
nonsmokers

ENFORCEMENT

1977
1985. x7

X
X’

D
A

IMPLEMENTATION

CT

CO

IS RESTRICTED

RESTRICTIONSg

Public worksites
Private worksites

CA

AR

X
X

(PENALTIES)

Against smokers’
For failure to post signs’

X
X

X

X
X

LOCAL ORDINANCES
Specifically
Specifically

allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAWk

0

3

2

2

X

X

3

2

4
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TABLE 19.-Continued
DE
YEAR(S)
LEGISLATION
ENACTED

PL’BLIC

1960

PLACES

WHERE

Public transportationb
Elevators
lndoor cultural or
recreational facilities
Retail storesd
Restaurantse
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Other’

WORKSITE

DC
1975.79
1988

SMOKING
X

GA

1974,83
198.5

1975

1976,87

1975,85

XC
XC

X

X
X

X
X

RESTRICTION@

Public worksites
Private worksites

2:

IL

X
X

h
B.D
B.D

IMPLEMENTATION

ID

IS RESTRICTED

X
X
X
X
X
X
X
X
X
X

SMOKING

HI

FL

B.D

D

X
X

X

PROVISIONS

Nonsmokers prevail in
disputes
No discrimination
against
nonsmokers

ENFORCEMENT

(PENALTIES)

Against smokers’
For failure to post stgns’

LOCAL

X
X

X
X

X

ORDINANCES

Spectfically
Specifically

allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAW’

562

X

X
X

I

3

4

I

3

3

0

TABLE 19.-Continued
IN
YEAR(S)
LEGISLATION
ENACTED

PUBLIC

1987

PLACES

WHERE

Public transportationb
Elevators
Indoor cultural or
recreational facilities
Retail storesd
Restaurantse
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Other’

WORKSITE

1978.87

SMOKING

X
X
X
X
X
X

KS

KY

1975.87
1988

1972

IA

LA

1954.81
1983.85
1987.88

C.D

IMPLEMENTATION

PROVISIONS

X
X
X

X’
XC
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X

X

X
X
Xa

D
D

h
CD

B.D
BD

Nonsmokers prevail in
disputes
No discrimination
against
nonsmokers

B”

X
X

(PENALTIES)

Against smokers’
For failure to post signs’

Specifically
Specifically

1957,75
1987a
1988

IS RESTRICTED

RESTRICTIONSg

Public worksites
Private worksites

LOCAL

MD

X

SMOKING

ENFORCEMENT

ME

X

X
X

X
X

X

X
X

X

4

2

ORDINANCES
allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAWk

X

2

X

4

3

I

0
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TABLE 19.-Continued
MA
YEAR(S)
LEGISLATION
ENACTED

PUBLIC

1947,75
1987,88

PLACES

WHERE

Public transportationh
Elevators
Indoor cultural or
recreational facilities
Retail storesd
Restaurantse
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Other’

WORKSITE

SMOKING

SMOKING

NE

1942

1979

1979
1986

X

X
XC

X
X
X
X
X

x
X

X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

CD
C.D

D
D

X

D

X
X
X
X
X

h
D
D

X

X

(PENALTIES)
X

X
X

X

3

4

X

X
X

ORDINANCES

Specifically
Spectfically

allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAW’

564

MT

PROVISIONS

Against smokers’
For failure to post signs’

LOCAL

1971.75
1987

MO

IS RESTRICTED

Nonsmokers prevail in
disputes
No discrimmation
agamst
nonsmokers

ENFORCEMENT

MS

xc
XC

C.Da

IMPLEMENTATION

1967.68
197% XI
I986,87
1988

RESTRICTIONS’

Public worksites
Private worksites

MN

MI

3

I

0

4

4

TABLE 19.-Continued
NH

NJ

1981
1986
1987

1953
1979
1985

NV
YEAR(S)
LEGISLATION
ENACTED

PUBLIC

1911.75
1979
1987

PLACES

WHERE

Public transportationh
Elevators
Indoor cultural or
recreational facilities
Retail storesd
Restaurantse
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Other’

WORKSITE

SMOKING

SMOKING
X
X

X
X

X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

A

IMPLEMENTATION

D
B

ND

1921.53
1975
1976

1977
1987

X

X
X

X

X

X

X
X
X

X
X
X
X
X
X
X

X
X

h
B,C
B.C

CD

CD
A

X

(PENALTIES)

Against smokers’
For failure to post signs’

LOCAL

NC

PROVISIONS

Nonsmokers prevail in
disputes
No discrimination
against
nonsmokers

ENFORCEMENT

1985

NY

IS RESTRICTED

RESTRICTIONS”

Public worksites
Private worksites

NM

X

X
X

X
X

X

X

2

2

X
X

ORDINANCES

Specifically
Specifically

allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAWk

X

3

4

4

0

3
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TABLE 19.-Continued

YEAR(S)
LEGISLATION
ENACTED

OH

OK

OR

PA

RI

SC

SD

1953,81
l981,84
1988

1975
1987

1973,75
1977
1981

1927
1947
1977

1976
1977
1986

1937

1974
1987

X
X

X

X
X

PUBLIC PLACES WHERE SMOKING
Public transportationb
Elevators
Indoor cultural or
recreational facilities
Retail storesd
Restaurantse
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Other’

WORKSITE

X
X

X
X

X=
X

X

X

X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X

D

IMPLEMENTATION

X
X

X

X
X
X
X
X
X
X

X

X
X

X
X

X
X
X

ENFORCEMENT

C.D

B
B

D

PROVISIONS

Nonsmokers prevail in
disputes
No discrimination
against
nonsmokers

X

X
X

(PENALTIES)

Against smokers’
For failure to post signs’

X

X

X
X

X

X
X

3

2

4

X

ORDINANCES

Specifically
Specifically

allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAWk

566

X
X

SMOKING RESTRICTIONSB h

Public worksites
Private worksites

LOCAL

IS RESTRICTED

X

2

3

1

2

TABLE 19.-Continued
TX

UT

VT

1975
1987

1976
1979
1986

TN
YEAR(S)
LEGISLATION
ENACTED

VA

WA

WV

I892
1987

1984
1985

1913
1919
1985

XC
X’

X

XC

PUBLIC PLACES WHERE SMOKING IS RESTRICTED
Public transportationb
Elevators
Indoor cultural or
recreational facilities
Retail storesd
Restaurar&
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Othef

WORKSITE

X
X

X
X

X

X
X
X
X
X
X
X
X
X

X
X
X
X

Public worksites
Private worksites

X’

X

X

h
D
D

D
D

B.D
BD

A

PROVISIONS

Nonsmokers prevail in
disputes
No discrimination
against
nonsmokers

ENFORCEMENT

X

X

SMOKING RESTRICTIONSg

IMPLEMENTATION

XC
XC
X
XC
X
X
X
XC
X

X
X

X

X

X
X

(PENALTIES)

Against smokers’
For failure to post signs’

X

X
X

X

4

1

LOCAL ORDINANCES
Specifically
Specifically

allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAWk

X

0

2

4

4

0

TABLE 19.-Continued
WI

YEAR(S)
LEGISLATION
ENACTED

TOTAL
N

WY

STATES
%

1983

PUBLIC PLACES WHERE SMOKING IS RESTRICTED
Public transportationb
Elevators
Indoorcultural
or
recreational facilities
Retail storesd
RestaurantC’
Schools
Hospitals
Nursing homes
Government buildings
Public meeting rooms
Libraries
Other’

WORKSITE

X
X

36
32

70.6
62.7

X
X
X
X
X
X
X

30
25
24
32
34
32
31
27
21

58.8
49.0
47.1
62.7
66.7
62.7
60.8
52.9
41.1

31
13

60.8
25.5

8

15.7

5

9.8

40
17

78.4
33.3

41

80.4

7
3

13.7
5.9

SMOKING RESTRICTIONS”

Public worksites
Private worksites

D

IMPLEMENTATION

PROVISIONS

Nonsmokers prevail in
disputes
No discrimination
against
nonsmokers

ENFORCEMENT

h

(PENALTIES)

Against smokers’
For failure to post signs’

X

TOTAL
LOCAL ORDINANCES
Specifically
Specifically

allowed
preempted

OVERALL
RESTRICTIVENESS
OF STATE LAW’

568

X

3

0

TABLE 19.-Continued
NOTE: Laws clted do not include restrtctions on unokmg near explos~vea. firework?. or hazardow areas: in or near
mmes; or m food preparation or handling areas of restaurants or food procewng factones.
aExecutwe order.
% school buses only m AR, FL, and SC. Smokmg IS prohtbtted on all forms of mtrastate transponat~on m CA.
‘Smoking iy never permitted m this area.
%opnetorr of retad stores m CO are encouraged to establich no-smoking areas Smoking I\ prohIbIted only m
grocery stores in AK, CA. CT, MA, NV, and RI.
?‘ropnetors of restaurants m NJ and CO are encouraged 10 establnh no-smokmg areas. In AK, FL, HI. MI. NH. OK.
RI. and WI. restaurants seating 50 or more persons must have a no-smokmg section In CA, restaurant\ in a publicly
owned buildmg seating 50 or more must have a no-smokmg cectmn. In CT and MA, restaurants seatmg 75 or more
must have a no-smokmg salon.
‘Smokmg I\ restricted mJur) rooms m AK, FL. ME, MA. MI. MN. OR. and SD: m day-care centers m .AK. AZ. AR.
MA, and MN: in mdls, factones. barns. or stables m ME. MA, NV. RI. VT, and WV: m pollmg placer m NH and NY:
in pnsons. at the prison offiaals dncretron. m FL and PA: and m the asbestos hazard abatement proJect m OH.
‘A. employer must post a stgn where smokmg is prohibtted: B. employer must have a written smoking pohcy; C.
employer must have a pohcy that provtdes for a nonsmoking area: D, no cmokmg except m derignated area. Only B.
C. and D count as having a worksite policy m calculation of totals.
%nployers must pat sagm designatmg smoking and no-smokmg area\ m AK. MI. MN. NE. NJ. and UT public
worksites. and in MN, NE, NJ, and UT pnvate worksites: in smokmg areas only in FL, ND. and WI pubhc worksltes:
and in nosmokmg areas in NH and NM publtc worksites. Depending upon then pohcy. employers mu\1 post either
smoking or no-smoking signs m MT public and private worksltes. Smoking 1s not re,tncted m factones, warehouse\.
and similar worksites not usually frequented by the public in MN and NE. Smokmg i\ prohIbIted m any mdl or factory
m which a no-smoking sign is posted in NV. NY, VT, and WV.
‘Persons who smoke m a prohibited area are subject to the followmg maxlmbm finer: $5, AK, KY, VT: $10, IA, OR.
PA: $2@-25,CT. DE, HI, KS. NM, WI; $50. ID. ME. NH; $100. AR, CA. DC,GA. NE. NV. NY. ND. OK, RI. WV:
$100 per day, WA: $200. NJ: $300, MD: $500. FL, MI; $50 or up to IO days ~a11 OT bath. MA. minor rmsdemeanor.
OH; petty misdemeanor, MN; misdemeanor, MS, TX: petty offense, AZ, SD: mfractton, IN, UT.
‘Persons who are required IO and fall to post smoking and/or no-tmokmg signs are subject to the following maxmwn
fines: $10, IA; $2&25. MT; $50, KS. NH; $100. ME, ND. OR. VT: $200. NJ; 5300. AK. DC: $500. FL. MI: $500
per day, HI, RI; ciwl actIon, WA; infraction. CT
‘Restnctiveness key: 0. none (no statewide restnctions); I, nommal (State regulates smokmg m l-3 pubhc places, excluding restaurants and pnvate worksites): 2. basic (State regulates smokmg m 4 or more public places. excluding restaurants and private worksites); 3. moderate (State regulates smokmg in restaurants but not pnvate worksites): 4. extensive (State regulates smoking in private worksites).
SOURCE: BNA (1987): Tobacco-Free America Project 1987. 1988a. b: US DHHS (1986b): individual State laws.

in the Minnesota Clean Indoor Act (1975) and is incorporated into statutory language
in six other States. Seven States include the third provision, which specifically permits
local governments to enact ordinances more stringent than the State law (BNA 1987).
Conversely, following intense legislative debate that included heavy lobbying by the
tobacco industry, Florida (1985) enacted a State law that preempted more stringent local
laws, as have Oklahoma (1987) and New Jersey (BNA 1987). Similar legislation has
been proposed in other States.
By the end of 1987, smoking was restricted in at least 1 public place in 42 States and
the District of Columbia. Table 19 summarizes the provisions of these laws, which
most often restrict smoking in public transportation facilities (36 States), hospitals (34
States), schools (32 States), elevators (32 States), government buildings (3 1 States), and
recreational facilities (30 States). As of January 1988, over 82 percent of the United
States population resided in States that restricted smoking in at least one public place;
this compares with a previous estimate of 8 percent in 197 I (US DHHS 1986b). Over
569

17 percent of Americans lived in States with laws requiring smoking restrictions at the
worksite for nongovernment workers, whereas over half lived in States with such
restrictions for State government employees. More than 40 percent of Americans live
in States requiring no-smoking areas in restaurants, and two-thirds live in States that
limit smoking in health care facilities.
The 1986 Surgeon General’s Report documented geographical variation in State
smoking laws. Southern States had fewer and less comprehensive laws. This remains
true (Table 20). Excluding the major tobacco-producing States (North Carolina, Kentucky, South Carolina, Virginia, Tennessee, and Georgia), over 80 percent of States in
each region, including the South, have enacted smoking restrictions. Of the major
tobacco-growing States, only Georgia, which ranked sixth in production, had enacted
restrictions on smoking in any public places other than school facilities or vehicles.
State laws also vary in their implementation and enforcement provisions. Health
departments are responsible for policy implementation in most States (US DHHS
1986b). Nearly all States with laws (40 of 43) provide penalties for smokers who violate restrictions (Table 19). Seventeen States also have penalties for employers and
proprietors who do not establish nonsmoking policies or post signs as required (BNA
1987). It is not known how often these penalties are actually imposed.
Local Legislation
As noted in the 1986 Report, efforts to pass Clean Indoor Air Laws spread from the
State to the local level in the 1980s spearheaded by actions in California (US DHHS
1986b). Local ordinances generally extend the scope of smoking restrictions beyond
that provided for in corresponding State laws. Usually they include provisions to
restrict or ban smoking in restaurants and public and private worksites, in addition to a
broad range of public places. An accurate record of local ordinances nationwide is difficult to obtain because there is no single reference library for local legislation. Recently, two organizations have monitored local no-smoking ordinances on a nationwide
basis. Their data indicate that local ordinances are being enacted at a rapid pace. As
of August 1988, ANR (1988b) identified 321 local ordinances with provisions for significant nonsmoker protection. The Tobacco-Free America Project (1988~) reported
in October 1988 that 380 local communities had passed laws restricting smoking in
public places. These numbers represent a nearly fourfold increase in the estimate of 89
communities with smoking ordinances in 1986 (US DHHS 1986b).
The most complete information on the prevalence and content of local ordinances is
available for California, where ANR has kept an ongoing compilation of laws (ANR
1988a). According to their records, the first local ordinances were passed in 1979. In
1982, San Diego became the first large California city to enact a workplace ordinance.
Although not the first local action to include the private workplace, the passage of San
Francisco’s worksite smoking ordinance in 1983, in the face of heavily subsidized
tobacco industry opposition, attracted widespread publicity and stimulated further action (US DHHS 1986b). The following year, Los Angeles passed a law requiring smoking policies in workplaces with five or more employees (ANR 1988a).
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TABLE 20.-Regional

variation in restrictiveness of State laws limiting smoking
States

Mean rcstrictivenessb

with lawsC
N
(la)

of laws in effect
October 1988

Regiona

Total
States

Mean
restrictivenessb
in October 1988

Northeast

9

.861

9

Midwest

12

.625

10

West

13

.692

South

17

6

States with different degrees
of restrictivenessb
1.00 0.75

0.50

0.25

0.00

.861

6

I

2

0

0

(83

,750

3

4

3

0

2

12

(92)

.750

3

6

3

0

I

,324

12

(71)

,458

I

2

3

6

5

,125

3

(50)

,250

0003

(82)

.528

1

2

3

3

2

(84)

,692

13

13

11

6

8

(1W

Major tobacco
producer
Other
Total

I1

,432

9

51

,583

43

3

‘Regions are defined by the Bureau of the Census
Northeast: Cf, MA, ME, NH. NJ, NY, PA, RI. VT
Midwest: IA, IL. IN, KS, MI, MN, MO. ND. NE.OH, SD, WI
West: AK, AZ. CA, CO. HI, ID, MT. NM. NV, OR, UT. WA, WY
South: AL, AR, DC, DE, FL, GA. KY, LA, MD, MS. NC, OK. SC, TN, TX, VA, WV
Major tobacco producers: GA, KY. NC, SC. TN, VA
?ndex of restrictiveness (from US DHHS 1986b):
0.00 = None; no statewide restrictions.
0.25 = Nominal; State regulates smoking in one to three public places, excluding restaurants and private worksites
0.50 = Basic; State regulates smoking in four or more public places, excluding restaurants and private worksites.
0.75 = Moderate; State regulates smoking in restaurants, but not private worksites.
I .@I = Extensive; State regulates smoking in private worksites.
CDifference in prevalence of laws, South versus all other: chi square (using Yates correction)=1 3.40, p<o.o05.
SOURCE: BNA (1987). US DHHS (1986b). individual State laws.

As a result of this early action, California holds the distinction of having more cities,
towns, and counties restricting smoking than any other State. As of April 1988, 125
California cities, towns, and counties had significant nonsmoker protection laws, including all California cities with populations greater than 250,000 and more than onethird of all other communities with populations greater than 25,000 (ANR 1988a).
Smoking was restricted in private worksites in 117 California communities; these laws
applied to nearly 15 million citizens, more than 55 percent of the State’s population.
Restaurant nonsmoking sections are required in 118 California communities.
A stringent restaurant law was passed in Beverly Hills in April, 1987. It banned all
smoking in restaurants except those in hotels or bars. Amid enforcement problems and
restaurateurs’ reports of losing business to neighboring communities with less stringent
laws, the city subsequently amended the ordinance to permit smoking areas in restaurants with air filtration systems, as long as nonsmoking sections are at least 50 percent of seating capacity (ANR 1988a; Malnic 1988; New York Times 1987). This
remains the only widely known example of a State or local ordinance that has been
revised to become less stringent.
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A total ban on smoking in restaurants has been adopted successfully by one city,
Aspen, CO. In September 1985, Aspen passed a Clean Indoor Air Act that contained
an even more stringent restaurant provision: a ban on smoking in all restaurants (Aspen
1985). Six months after the law passed, a survey of 30 restaurants revealed that 87 percent of managers favored the law; 77 percent reported no effect of the ordinance on
their business, 10 percent said they lost business, and 13 percent were uncertain of the
effect (Dunlop 1986).
Outside California, Massachusetts has the largest number of local smoking ordinances. As of June 1988,56 cities and towns restricted smoking in restaurants and 9 communities restricted smoking in private workplaces. Since 1984, Massachusetts communities have been passing restaurant laws at the rate of over 10 per year, and there has
been an increase in the minimum required size of nonsmoking sections (GASP
1988a,b).
Communities in more than 20 other States restrict smoking, including 6 of the 8 States
without statewide restrictions. Two of the major tobacco-producing States, Virginia
and South Carolina, each have several counties that restrict smoking. In Virginia,
which has no statewide restrictions, Arlington, Fairfax, and Prince William Counties,
as well as the city of Norfolk, restrict smoking in restaurants and other public places.
In South Carolina, which has statewide limits only for school buses, smoking is
restricted in government buildings in five counties. In 1987, the city of Greenville became the first in South Carolina to restrict smoking in private worksites and restaurants
(Tobacco-Free Young America Project 1987).
Other States with several communities regulating smoking in public places or
worksites are Texas, Colorado, Maryland, Ohio, Arizona, and New York. Among the
major cities not already cited that restrict smoking in private worksites and various
public places are New York, NY; Cleveland OH; Denver, CO; Kansas City, MO;
Phoenix and Tucson, AZ; Pittsburgh, PA; Austin, Dallas, El Paso, and Houston, TX;
and Seattle, WA (ANR 1988b).
The city ordinance affecting the largest number of people is the Clean Indoor Air Act
that took effect in New York City on April 6, 1988. It applies to over 7 million people,
almost 3 percent of the United States population, and bans or restricts smoking in a
wide variety of public places. Restaurants seating more than 50 persons must designate at least half of their seating as nonsmoking, and employers with more than 15
employees must maintain a written smoking policy and provide, “to the extent
reasonably practicable, smoke-free work areas for nonsmoking employees who sit in
common work areas.” Smoking is also prohibited in hallways, restrooms, and other
shared areas at work (New York City Department of Health 1988).
Smoking Restrictions in Public Transportation

Facilities

Buses and Trains
For interstate public transportation, prior Federal regulatory actions have been accompanied by more recent congressional legislation. In the 1970s the Interstate Com-
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merce Commission (ICC) and the Civil Aeronautics Board (CAB) issued smoking
restrictions for buses and airliners, respectively. In 197 1, the ICC issued regulations
requiring that smoking on buses traveling interstate routes be confined to designated
smoking sections. Upheld in a 1973 court case and amended in 1976, the current regulations require smoking sections to be at the rear of buses and to consist of no more than
30 percent of total seating capacity (49 CFR 1061, 1987). In 197 1, the ICC also required that smoking on trains traveling on interstate routes be confined to designated
areas (Public Law 91-518; 49 CFR 1124.1). The legislation mandating these regulations for trains was repealed in 1979.
More recently, congressional legislation passed in 1987 led indirectly to a ban on
smoking on commuter rail lines serving New York City. The law would have withheld
Federal funds to the New York Metropolitan Transportation Authority unless smoking
was banned on the Long Island Railroad (LIRR) (101 Stat. 1329-382, 1987). In
response, the Authority banned smoking, effective February 15, 1988, on all LIRR and
Metro-North Commuter Railroad trains. The action affected 452,000 daily riders of
these commuter lines, which connect New York City with Long Island and Westchester
County, NY, and Connecticut. Railroad officials had previously favored a ban, but the
Authority’s board had rejected a total ban until the threatened loss of an estimated 539
million dollars in Federal funds (Schmitt 1988).

Commercial Airlines
Smoking on commercial airline flights has been the subject of longstanding Federal
regulation and more recent congressional legislation. The CAB promulgated its first
regulations in 197 1 (14 CFR Part 252.2). These required that all commercial airline
flights provide nonsmoking sections large enough to accommodate every passenger
who desired to sit in them. In 1983, the CAB issued new regulations that banned smoking on flights of 2 hr or less; however, the CAB reversed its decision almost immediately, allegedly in response to outside pressure (Walsh and Gordon 1986).
Public pressure for a smoking ban on commercial airline flights continued to mount,
however. In 1986, the National Academy of Sciences appointed a Committee on Airliner Cabin Air Quality to examine the issues. Their report recommended a ban on
smoking on all commercial domestic airline flights, for several reasons: to increase the
comfort of passengersand crew, to reduce potential health hazards of involuntary smoke
exposure for the crew, to decrease the risk of fire caused by cigarettes, and to bring
cabin air quality into line with established standards for indoor environments (NRC
1986a). That same year, the Adult Use of Tobacco Survey, which interviewed over
13,000 adults, found that nonsmoking sections were preferred by 82 percent of nonsmokers, 69 percent of former smokers, and even 14 percent of current smokers (CDC
1988).
In response to this evidence and growing pressure by the voluntary health organizations and nonsmokers’ rights groups, Congress passed legislation in 1987 prohibiting
smoking on all regularly scheduled commercial flights with scheduled flight times of
2 hr or less (Public Law 100-202). This includes approximately 80 percent of all domes513

tic flights. The ban also prohibited tampering with aircraft smoke detection devices
and authorized fines of up to 2,000 dollars for violations. The law, which became effective on April 23, 1988, will expire in 1990 in the absence of further congressional
action (101 Stat. 1329-382, 1987).
Recent legislation in California and Canada has created more comprehensive smoking restrictions on a wider range of transportation vehicles. As of January 1, 1988,
California banned smoking on all intrastate commercial airplane, train, and bus trips.
Several carriers, including Amtrak, American Airlines, and Alaska Airlines, ignored
the law on the grounds that their operations are regulated by Federal rather than State
laws (Washington Post 1988). However, when both airlines complied with the Federal
inflight smoking ban in April 1988, they effectively complied with the California law.
In June 1988, the Canadian Parliament acted to ban smoking on flights less than 2 hr.
The law also limits smoking on federally regulated ships, trains, and buses to designated areas separated from the main seating (Bums 1988).
Opinion surveys document support for greater restrictions on smoking in airliners
(see Chapter 4). In a survey of more than 33,000 airline passengers in 39 States and 89
airports, conducted by the American Association for Respiratory Care prior to the passage of congressional legislation, 64 percent supported a total ban on smoking in flight,
including 74 percent of nonsmokers and 30 percent of smokers (Milligan 1987). In
another survey, California’s smoking ban on intrastate flights was supported by 85 percent of 614 passengers and 94 percent of 63 airline flight crew surveyed at San
Francisco’s airport (Journal of the American Medical Association 1988b).
Less is known about smoking restrictions in airports. Preliminary data from a survey by the Airport Operators Council International (AOCI) of its 180 U.S. members
showed that 50 of 59 respondents had smoking restrictions of some type (AOCI 1988;
Yenckel 1988). However, after the institution of the congressionally mandated ban
during flights of 2 hr or less, there were anecdotal reports of increased smoking in airports, as smokers appeared to compensate for on-board restrictions (Yenckel 1988).
Smoking Restrictions in the Workplace
Government Worksites
Federal, State, and local governments have used a combination of regulatory and
legislative means to address the smoking in their own facilities. As a result of recent
Federal regulations, most Federal workers are covered by policies that restrict but do
not ban smoking in the workplace. In 1986, the General Services Administration
(GSA), which is responsible for one-third of all Federal buildings and provides office
space for 890,000 Federal employees, revised its 1973 smoking policy. The current
regulations, which became effective on February 6, 1987, prohibit smoking except in
designated areas, specify areas where smoking is to be banned and where it may be permitted, but do not require that all working areas be smoke free. The intent of these
regulations was to provide a reasonably smoke-free environment for workers and
visitors in GSA-controlled buildings. Smoking is prohibited in auditoriums, class-

rooms, conference rooms, elevators, medical care facilities, libraries, and hazardous
areas. Smoking is banned in general office spaces unless they are designated for smoking and configured to protect nonsmokers from involuntary exposure to smoke. The
regulations do not specify how to determine if nonsmokers are protected from exposure
to ETS in cases where smoking areas are designated. Corridors, lobbies, restrooms,
and stairways are also nonsmoking areas unless designated otherwise (41 CFR 101-20,
1987; GSA 1986).
In consultation with employees, agency heads have the authority to decide which
areas are designated nonsmoking or smoking as well as to establish more stringent
guidelines (GSA 1986). Response by the various executive departments has varied.
DHHS has adopted the most stringent requirements: a complete ban in all Department
buildings effective February 25, 1988. Previously, the Indian Health Service had
banned smoking within its 45 hospitals (CDC 1987b). Other departments have permitted sections of food service facilities, restrooms, or corridors to become designated
smoking areas (BNA 1987).
The second major Federal regulatory effort addressed smoking by Armed Forces personnel. DOD previously had a worksite smoking policy, dating from 1977, which
prohibited smoking in auditoriums, conference rooms, and classrooms and required
nonsmoking areas in all cafeterias. In March 1986, DOD established a new policy that
was a component of the antismoking portion of the DOD comprehensive health promotion and education program (US DOD 1986a; Chapter 6). Its purpose was to create an
environment that discouraged tobacco use. Although each of the military services has
adopted branch-specific regulations, the departmentwide policy stipulates that smoking is prohibited in auditoriums, conference rooms, classrooms, elevators, buses, and
vans. Smoking is not permitted in common work areas shared by smokers and nonsmokers unless adequate space is available for nonsmokers and ventilation is adequate
to provide them with a healthy environment. Smoking is permitted only in designated
sections of those common work areas, as in restricted sections of eating facilities, medical facilities, and schools (US DOD 1986a). The DOD policy covers nearly 2.2 million military and 1.2 million civilian personnel worldwide (US DOD 1986b).
Servicewide surveys taken in 1987 suggest that the DOD antismoking campaign is
affecting smoking behavior. Between 1985 and 1987, the smoking prevalence in the
Army dropped from 52 to 41 percent, in the Navy from 49 to 44 percent, and in the Air
Force from 39 to 3 1 percent. The Marine Corps’ last survey in 1985 indicated a smoking rate of 43 percent (Kimble 1987). It is impossible to determine how much of this
drop is attributable specifically to the new smoking restrictions, because many other
antismoking activities occurred during this time, both in the military and in the wider
community. In the 6-month period ending April 30, 1987, monthly tobacco product
sales in military commissaries decreased by approximately 18 percent. The rate of
decreased sales does not necessarily directly reflect the rate of decreased consumption,
because of possible purchases in the civilian market. Nevertheless, it is another suggestion of a decrease in tobacco consumption by military personnel (US DOD 1987).
In December 1988, the Veterans Administration (VA) announced its intent to establish smoke-free environments in acute-care sections within the 172 medical centers and
more than 230 outpatient clinics that are part of the VA health care system (VA 1988).
In addition to Federal actions, smoking restrictions in State and local government offices have been imposed by legislation and regulation. Laws in 3 1 States now restrict
smoking at public worksites, and additional States have restricted smoking by executive branch action.

Private Worksites
Governments have been slower to mandate smoking restrictions for private worksites
than for their own employees. State laws in 13 States now require various levels of
smoking restrictions at private sector worksites. Additionally, as discussed above, a
growing number of city and county laws are also restricting smoking in private businesses. These actions have encouraged and supported ongoing initiatives by private
businesses to restrict smoking, which are described in detail in the next section.
Judicial Actions
Decisions by both Federal and State courts have supported the authority of State and
local governments to restrict or ban smoking in public places because of the health
hazards, so long as the restrictions reasonably achieve desired results (Reynolds 1984).
In a review of court opinions on workplace smoking restrictions, the Bureau of National Affairs found that challenges to the legality of governmental limitations have been
rare (BNA 1987).
One widely publicized exception was the case of smoking regulations promulgated
by the New York State Public Health Council in 1987. These broad restrictions on
smoking in public places, restaurants, and workplaces were declared void by the highest
level of State court on the grounds that the Public Health Council had usurped the
legislature’s prerogative to establish public policy (BNA 1987)., Subsequently, the
State legislature seriously considered several no-smoking bills, and New York City
adopted a strong no-smoking ordinance (New York City Department of Health 1988).
Effects of Government Actions to Restrict Smoking
A summary of potential effects of smoking restrictions, methodological issues in their
assessment,and the status of current evidence is included in Chapter 6 of the 1986 Surgeon General’s Report (US DHHS 1986b). The following updates that discussion.
Implementation, Compliance, and Enforcement
No-smoking laws passed by State and local governments are generally implemented
by health, rather than police, departments. Neither the adequacy of implementation nor
the level of public compliance has been well studied. Their impact on smoking behavior and air quality has not been evaluated. These policies are often said to be “selfenforcing.” This implies that the majority of smokers, being law abiding, obey smoking restrictions and that individuals assume responsibility for requesting compliance,
thereby freeing the government from the need to actively monitor compliance or
provide enforcement. Such a strategy requires substantial public awareness about the
provisions of smoking laws orregulations, appropriate placement of signs, and the willingness, on the part of the public, to confront violators.
There has been little formal evaluation of the adequacy of implementation or level
of compliance with smoking laws. Most available data are anecdotal. For example,
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newspaper accounts of the smoking ban on the LIRR reported the Perception of railroad officials that cars were cleaner 2 weeks after the ban. After a well-publicized violation on the day that the ban went into effect, compliance appeared to be good (Schmitt
1988).
Prior to the implementation of New York City’s no-smoking law in April 1988, a
number of restaurant owners were interviewed. They anticipated great difficulty complying with the requirement that 50 percent of their seating capacity be nonsmoking.
When these restaurateurs were reinterviewed 6 months after the law went into effect,
they reported few problems with compliance. The city’s Health Department reported
receiving only a small number of complaints. Through August 24, 1988, only five hearings or complaints had been held, and only 700 dollars in fines were levied (Bums
1988).
One systematic study of implementation examined San Francisco’s workplace smoking law. The city found that implementation required only a declining fraction of a
single employee’s time. Compliance was monitored passively; the city responded to
complaints rather than doing active surveillance and equated the lack of complaints
with good compliance (Martin 1988). This study’s finding does not support the tobacco industry claim that smoking laws would be expensive to implement and enforce
(Tobacco Institute 1983).
The implementation of a 1987 local ordinance restricting smoking in Cambridge,
MA, was also studied systematically (Rigotti et al. 1988). To inform the public about
the new law, the Health Commissioner relied on the news media; to inform city businesses about their new responsibilities, he mailed a brochure. The one employee in the
Commissioner’s office designated to handle communication about the ordinance kept
a telephone log. Analysis of the log revealed a peak of calls in the first few weeks after
the ordinance took effect, followed by a rapid decline. Most early calls were for information; later calls were to report complaints. Over the first 3 months, no individual or
business was fined, and no judicial actions were taken.
Compliance was measured by direct observations of retail stores, which were required
to ban smoking and to post signs. At 3-month followup, there was little smoking observed in stores but there were also very few signs. Only 22 percent of stores had nosmoking signs, and only 3 percent had signs worded as required by law. Compliance
was also measured by a random survey of city residents. At 3 months, one-third of residents had recently noticed smoking where it was not permitted; the most common
response to seeing a violation was to ignore it. The authors concluded that the reluctance of city residents to respond to violations of the law called into question the notion that the law was self-enforcing (Rigotti et al. 1988).
Public Opinion
As described in Chapter 4, a number of public opinion polls report that the majority
of both smokers and nonsmokers favor restrictions on smoking in public places and
workplaces. However, there have been relatively few surveys of residents of cities and
States that have adopted a new policy. There is almost no information about what effect smoking laws have on knowledge of or attitudes about smoking.
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The few existing surveys of public opinion after the implementation of a smoking
law indicate that these policies are popular, especially with nonsmokers. Nearly threequarters (73 percent) of a random sample of 676 New York City residents interviewed
3 months after the city’s smoking law took effect were in favor of the law. This included 84 percent of nonsmokers and 43 percent of smokers (New York Times 1988).
Similar results were found in Cambridge, MA: 77 percent of a random sample of 400
residents surveyed 3 months after the law became effective approved of the law. Although the policy was more popular among nonsmokers, 41 percent of smokers also
approved of it. A separate survey of business managers in the city, also conducted 3
months after the law went into effect, found that the majority (64 percent) favored the
law requiring the development of a smoking policy at the worksite (Rigotti et al. 1988).
As noted above, the California State law banning smoking on intrastate airline flights
was well accepted by both airline passengers and crew surveyed at the San Francisco
airport (Journal of the American Medical Association 1988b).
Smoking Behavior
Smoking policies will be regarded as successful if they achieve their aim of reducing nonsmokers’ exposure to smoke. They will assume added public health importance
if, in so doing, they encourage cessation by smokers and discourage the initiation of
smoking. Although there are suggestions that smoking restrictions may have these effects, evidence is lacking because the impact of these policies on attitudes or smoking
behavior has not been systematically evaluated in controlled trials. In the previously
mentioned study of the Cambridge smoking ordinance, there was no change over 3
months in smokers’ self-reported actions or desire to quit and no change in smoking
prevalence (Rigotti et al. 1988). Behavior change may require a longer time to occur.
Furthermore, because of the relatively greater time that smokers spend at work compared with public places, worksite smoking restrictions may have a greater potential to
change the behavior of smokers (US DHHS 1986b).
As noted previously, surveys of Armed Forces personnel indicate a drop in smoking
prevalence in all services between 1985 and 1987, coincident with the adoption of a
militarywide nonsmoking policy and an aggressive antismoking intervention program
(Kimble 1987). The precise contribution of the policy to the overall decline is not possible to determine.
Lewit (1988) reported a relationship between smoking behavior and residence in a
community having a State or local law restricting smoking. Using NHIS data, he compared the smoking prevalence and cigarette consumption of individuals living in communities with smoking laws to the smoking behavior of individuals living in areas
without these laws. He reported that residence in a town with a highly restrictive ordinance (restricting smoking in restaurants and the worksite) was associated with a rate
of smoking cessation that was up to 10 percentage points above the rate expected on
the basis of personal characteristics alone. This applied to teenagers and young adults,
as well as to the general adult population. Lewit found less of a relationship between
the laws and daily cigarette consumption by continuing smokers. This is the first
evidence of an association between smoking laws and smoking behavior and requires
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confirmation. Furthermore, as Lewit observed, the direction of causality between the
existence of laws and reduced smoking, if any, is uncertain.
This assessmenthas been reinforced by new work by Chaloupka (1988) and Chaloupka and Saffer (1988) that concludes that, while smoking and the existence of laws are
inversely related, the association reflects the higher probability of laws being passed in
States with relatively low levels of smoking. Once this relationship was controlled, the
authors found no significant effect of passage of the laws on smoking rates. They observed, however, that this did not mean enactment of laws would not decrease smoking, but rather that, thus far, laws have been passed primarily by States with low levels
of smoking.
Summary

The Public Health Service’s 1990 Health Objectives for the Nation included this goal:
By 1990, laws should exist in all 50 Statesand all jurisdictions prohibiting smoking in
enclosedpublic places,and establishingseparatesmoking areasat work and in dining establishments(US DHHS 1980).
As this Section has documented, there has been a rapid increase in the number of
State and local government actions to restrict smoking in public places and worksites.
Since 1980, 5 of 13 States without public place smoking laws have enacted them;
similarly, 13 of 40 States without restaurant laws in 1980 have adopted them; and 9 of
46 States without worksite restrictions have passed such laws. However, gaps in
statewide legislation remain. Eight States currently have no smoking restrictions at all,
27 States do not include provisions for restaurants, and 37 States do not have laws
restricting smoking at private worksites. Although both the number and comprehensiveness of Statewide laws have grown rapidly since 1980, it is unlikely that this 1990
Health Objective will be fully achieved by the target date.
Some of the present gaps in State legislation are now being filled by community ordinances. A recent analysis estimated that, as of August 1988, there were 321 local
smoking ordinances nationwide, covering a total population of over 45 million (ANR
1988b). Another compilation counted 380 local laws (Tobacco-Free America Project
198&). Local ordinances restricting smoking at the worksite now cover over half of
California’s population (ANR 1988a). If this trend occurs in other States, the level of
protection for nonsmokers will increase and in certain States supplant the need for
stronger State legislation. However, because of the potential for differing regulations,
a patchwork of local legislation may be less desirable than broader State or Federal action. In the U.S., Federal actions have restricted smoking in transportation facilities
and Federal offices. The first congressional action, the 1988 ban on smoking on short
commercial airline flights, will expire in 1990 without congressional action to extend
it. Actions by the General Services Administration (GSA) and DOD have restricted
smoking in the majority of Federal offices.
It appears that the trend toward increasingly comprehensive State and local smoking
restrictions, identified in the 1986 Surgeon General’s Report, is continuing. Additional legislation is being adopted, and with one exception (Beverly Hills, CA), none has
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been rescinded or substantially weakened. If present trends continue, smoking restrictions in cities and States can be expected to be the norm by the end of the century. A
potential obstacle to the growth of local legislation is the inclusion in State legislation
of a provision prohibiting cities and towns from taking stronger actions than has the
State. This has occurred in at least three States (Florida, New Jersey, and Oklahoma).
Currently, little is known about the effects of no-smoking laws on attitudes toward
smoking or smoking behavior. As smoking laws become more common, public health
interest may shift from enactment to implementation of these laws and address issues
of compliance and impact on smoking behavior.
Smoking Restrictions in the Private Sector
In 1986, the Surgeon General’s Report noted the new development of policies regulating smoking in the private sector, particularly policies restricting smoking in the
workplace (US DHHS 1986b). Evidence accumulated since then indicates that this
trend, which began in the early 198Os,is continuing and possibly accelerating. A growing number of businesses, schools, health care facilities, and other institutions have
adopted smoking policies to protect the health of employees, students, teachers, and
patients. Not only are more private institutions adopting smoking policies, but also the
policies they are adopting are further limiting the areas in which smoking is permitted.
Survey data summarized in Chapter 4 demonstrate that this trend is strongly supported
by public opinion.
The previous section summarized smoking restrictions that have been adopted as a
result of government actions at the Federal, State, and local levels. This Section addresses smoking restrictions adopted voluntarily, that is, by private initiative. However,
surveys on smoking restrictions in the private sector often do not distinguish between
restrictions adopted voluntarily and those adopted to comply with legislation. This Section focuses on activities of businesses, schools, and health care facilities, because
trends in these areas are the best recorded. Similar efforts are also being made for public
transportation, restaurants, hotels and motels, and other sites; these are covered in the
previous Report (US DHHS 1986b).
Workplace Smoking Restrictions
Walsh and Gordon (1986) cite a number of reasons for labeling the worksite as a
“lightning rod” for those concerned about the health consequences of involuntary smoking. Along with growing evidence about the adverse health effects of involuntary
tobacco smoke exposure (Eriksen, LeMaistre, Newell 1988; US DHHS 1986b), there
is appreciation that the workplace is a major source of involuntary smoke exposure for
all employed adults and is the most important source of exposure for adults who live
in nonsmoking households (CDC 1987a). Furthermore, employees have less choice
about their place of work, and hence their ETS exposure at work, than they do about
where they spend time outside work. From the employer’s standpoint, there are medical, legal. legislative, and economic reasons to consider workplace smoking control initiatives (Eriksen 1986). Nonsmokers’ right to clean air at work has been supported by
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common law precedent (US DHHS 198%: Walsh and Gordon 1986). Smoking policies
have also attracted the interest of behavioral scientists interested in the potential of the
worksite as a base for activities that alter worksite norms about smoking. restrict opportunities to smoke, and increase motivation to quit (US DHHS 1985d).
A broad range of smoking policies has been developed by businesses. A taxonomy
of these policies is presented and discussed in the 1986 Surgeon General’s Report (US
DHHS 1986b). Briefly, the options can be categorized as follows: (1) no explicit
policy, (2) environmental alterations, (3) restricting smoking to designated areas, (4)
banning smoking at work. and (5) preferential hiring of nonsmokers. In addition to
these actions to control workplace smoking, private businesses have also developed
worksite-based smoking cessation programs (Chapter 6).
History and Prevalence
There is a long tradition of smoking restrictions in the workplace to protect the safety
of the worker, workplace, and product from hazards such as fires, explosions, or contamination. Such policies were supported by State legislation as far back as 1892. Although there are very few systematic data about prevalence or nature of workplace
policies prior to the late 1970s available data indicate that at the time of the 1964 Surgeon General’s Report, there were essentially no restrictions on smoking in the
workplace except where restrictions were needed because of fire or explosion hazards
or sensitive equipment (US DHHS 1986b).
During the 1970s workplace smoking regulations for the sake of employee health
and comfort were included in clean indoor air legislation proposed at the State level
and adopted by private businesses. By the late 1970s private consulting firms, universities, and public health agencies began to assessthe prevalence and characteristics of
these policies. Most surveys have included large businesses only; consequently, less
is known about the prevalence of smoking restrictions in smaller businesses.
The Dartnell Corporation ( 1977), a private organization that conducts survey research
for businesses, made one of the first attempts to estimate the prevalence of workplace
smoking policies. In its 1977 survey of U.S. and Canadian office administrators, the
organization reported that 30 percent of U.S. and 25 percent of Canadian offices had
smoking policies. Since then, a number of State and national surveys have been conducted. The prevalence of policies reported by surveys done in the 1970s ranged from
a low of 8 percent in California (Fielding and Breslow 1979) to a high of 64 percent in
Massachusetts (Bennett and Levy 1980). During the 1980s the estimates of workplace
smoking policies have ranged from a low of 32 percent (Human Resources Policy
Corporation 1985) to a high of 54 percent (BNA 1987).
Attempts to compare the results of different surveys are complicated by differences
in survey design, types of companies studied, definitions of “policy.” measurement instruments, and analytical techniques. Furthermore, the low response rate of some surveys limits their generalizability. Particularly in the earlier surveys, the variability in
results may have been attributable as much to differences in research methodology as
it was to differences in the actual prevalence of policies. The 1986 Surgeon General’s
Report includes a comprehensive review of the results and methodological limitations

of the surveys measuring the prevalence of workplace smoking policies (US DHHS
1986b). It concluded that the prevalence of worksite smoking policies was increasing.
Recently, Walsh and McDougall (1988) reviewed the trends in workplace smoking
policies, noted the methodological limitations, and tentatively concluded that about 30
percent of employers have some type of smoking policy.
The conclusion that worksite smoking policies are becoming more common is supported by the results of two surveys conducted by the Bureau of National Affairs (BNA).
These were two national surveys, in 1986 and 1987, of random samples of members of
the American Society of Personnel Administration (BNA 1986, 1987). Although the
generalizability of the results is limited by low response rates (34 percent in 1986 and
29 percent in 1987), the similarity of the two surveys’ methodologies permits limited
comparisons between years and provides an indication of general trends. In 1986, BNA
reported a 36percent prevalence of workplace smoking policies; in 1987, the estimate
was 54 percent. Taken together, these results indicate a 50percent increase in the
proportion of companies with policies between 1986 and 1987. This conclusion was
supported by the finding that 85 percent of companies with a smoking policy in 1987
reported that it had been adopted in the past 3 years (1985 to 1987). In addition to the
companies that had a policy in 1987,4 percent of companies were planning to establish a policy by the end of 1988, and 21 percent were considering workplace smoking
restrictions at the time of the survey. Thus, only 22 percent of responding companies
did not have either a smoking policy in place or one under consideration.
These results are consistent with those from a large random sample survey of U.S.
businesses participating in the 1985 National Survey of Worksite Health Promotion Activities. Of the 35 percent of companies that had smoking control activities, over threequarters (76.5 percent) reported having a formal smoking policy in place (US DHHS
1987~). Formal smoking policies were the most common component of workplace
smoking control programs. The one discrepant result was obtained by a survey
restricted to New York City businesses (CDC 1987a). Done in August 1986, itreported
that only 4 percent of 573 companies responding to the survey had written smoking
policies. It is notable that this is the only one of these surveys to include a large number of smaller businesses. Half of the sample consisted of businesses with fewer than
10 employees, and they were less likely than larger companies to have a smoking
policy. Another possible explanation for the discrepancy is that businesses were asked
about having a written smoking policy. Some small businesses may have unwritten
policies in place.
A separate line of evidence supports these estimates of worksite smoking policy
prevalence. The 1986 Adult Use of Tobacco Survey provides an estimate of the extent
of worksite smoking policies from the employee’s, not the employer’s, perspective
(CDC 1988). The results are based on a national probability sample of over 13,000
adults. Of employed adults, 45 percent reported having some smoking restrictions at
their place of work; smoking was restricted for 42 percent and banned for 3 percent. Of
the 55 percent working in places without smoking restrictions, two-thirds reported at
least some exposure to ETS (CDC 1988).
Most surveys of workplace smoking policies have assessedtheir prevalence in private
businesses. Recently, however, there have been some attempts to assessthe prevalence
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of smoking policies at public worksites. The 1987 BNA survey reported that organizations classified as “non-business” tended to establish their smoking policy before their
business counterparts did; however, the opposite was reported in a systematic randomsample survey of private businesses and public agencies in Texas (Gottlieb, Hedl, Eriksen et al., in press). In that survey, over 50 percent of both private and public employers
reported having a restrictive smoking policy, with only minor differences between
them. These Texas surveys were conducted at the same time as the national BNA survey (1987), and each reported the prevalence of restrictive smoking policies to be over
50 percent. In another study of public agencies, Timmins (1987) surveyed a random
sample of public agency personnel managers and reported that 38 percent had either
formal or informal personnel policies dealing with smoking at work. This percentage
is consistent with the prevalence of workplace smoking policies reported for private
corporations in 1986 (BNA 1986). Although there are some small differences in rationale and timing, there appear to be more similarities than differences between public
and private workplaces regarding the establishment of restrictive smoking policies.
Overall, smoking restrictions currently exist in approximately one-half of large
American businesses.
Level of Restrictiveness
Not only the prevalence but also the restrictiveness of worksite smoking policies is
increasing. According to the BNA surveys (1987), the proportion of company smoking policies that stipulated a total ban on smoking in all company buildings doubled
from 1986 to 1987, from 6 to 12 percent. The proportion of company policies that
prohibit smoking in all open work areas also increased, from 41 percent in 1986 to 51
percent in 1987. In addition to open work areas, smoking was more likely to be
prohibited in 1987 than in 1986 in each of six specific areas addressed in the surveys,
including hallways, conference rooms, and private offices. When workplace smoking
policies are revised, the revisions are typically more restrictive, sometimes becoming
total smoking bans. In the 1987 BNA survey, 13 percent of companies had revised their
policies since first being adopted and another 17 percent were anticipating changes
before 1989, with the “vast majority” becoming more restrictive than the original ones
(BNA 1987). The most restrictive smoking policy, the preferential or exclusive hiring
of nonsmokers, is uncommon. According to the BNA survey (BNA 1987), only 12 percent of companies give a hiring preference to nonsmokers and only 1 percent restrict
hiring to nonsmokers. There was no indication that this trend is increasing over time.
Reasons for Adopting Smoking Policies
In their review of current smoking policies, Walsh and McDougall (1988) identify
reasons businesses have adopted restrictive smoking policies: (1) to protect equipment;
(2) to impress customers; (3) to protect the health of smoking employees; (4) to reduce
the health risks of involuntary smoke exposure for nonsmoking employees; (5) to
respond to employees’ complaints; (6) to comply with regulations; and (7) to avert insurance and productivity losses.
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As noted above, the first workplace smoking policies were implemented primarily
for safety and productivity reasons (Bennett and Levy 1980), whereas the majority of
the recent policies have been implemented to protect employee health (Walsh and McDougall 1988). According to the National Survey of Worksite Health Promotion Activities (US DHHS 1987c), the major reasons companies established restrictive smoking policies were to protect the health of nonsmoking employees (40.4 percent) and to
comply with regulations (39.5 percent). Of secondary importance was the need to
protect equipment (12.7 percent). In the 1987 BNA survey, the leading reason reported
for adopting a smoking policy was a concern for the comfort and health of employees.
The second most common reason was in response to employee complaints, followed
by the need to comply with State or local law. Both surveys illustrate the impact of the
nonsmokers’ rights movement and the flurry of local and State legislation on the adoption of workplace smoking policies.
The most common barrier to adopting a restrictive smoking policy is perceived lack
of employee demand. In the 1987 BNA survey, two-thirds of the companies without
policies cited insufficient employee demand as the reason for not adopting a policy,
twice the proportion citing anticipated enforcement problems and lack of support from
top management, the next most common reasons given. In addition, some employers
fear a negative reaction from smoking employees, conflict between smokers and nonsmokers, and the possibility of legal action and grievances by smokers demanding the
right to smoke at work (Thompson, Sexton, Sinsheimer 1987; US DHHS 1987~). Also,
sometimes unions have not supported smoking policies, a fact that may have discouraged management in some companies from adopting smoking restrictions (BNA
1986). However, in a recent survey, 82 percent of union members favored smoking
restrictions (Brown et al. 1988).
Another reason employers may be reluctant to implement a restrictive smoking policy
is concern about its impact on workplace norms. Until recently, smoking was sanctioned at work and many aspects of the work environment actually reinforced smoking. Smoking breaks were times for employee socialization and were often included
in collective bargaining agreements. Concern for smokers’ needs to satisfy their addiction to nicotine and the fear of productivity losses resulting from frequent smoking
breaks outside the immediate work area may also deter some employers from implementing a restrictive smoking policy (Schilling, Gilchrist, Schinke 1985). On the
other hand, there is some indication that societal norm about smoking are changing
rapidly in the work environment. For example, a 1987 Wall Sweet Journal article
(Freedman 1987) cited anecdotal evidence to support the notion that cigarette smoking
could serve as a barrier to the career development of white-collar workers.
Correlates of Worksite Smoking Policies
Worksite smoking policies are more common in larger businesses. In a survey of
personnel managers (BNA 19X7), 63 percent of those with 1,000 or more employees
reported having a smoking policy, compared with 52 percent of companies with fewer
employees. In the same survey, smaller companies were half as likely as larger ones
to have a policy under consideration (12 vs. 24 percent). Similar findings were reported
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by the National Survey of Worksite Health Promotion Activities, in which larger
worksites were more likely than smaller ones to report smoking control activities (US
DHHS 1987~). As noted above, in a survey of private New York City businesses, only
4 percent (21/539) of companies with fewer than 100 employees had a written smoking policy (CDC 1987a).
The prevalence of smoking policies also varies by type of industry. In general, companies with the greatest potential for respiratory hazards (manufacturing and processing) and the highest prevalence of smoking employees (US DHHS 1985~) are also the
ones least likely to have smoking policies (Administrative Management Society 1986;
BNA 1986, 1987). One study has shown a relationship between the smoking status of
the top administrator and the likelihood of having a smoking policy. A business whose
manager was a current smoker was less likely to have a written smoking policy (CDC
1987a).
Health Care Facilities
Like the worksites described above, health care facilities, especially hospitals, have
become focal points of private efforts to restrict smoking. There are compelling reasons
for these facilities to adopt strong smoking restrictions (US DHHS 1986b). Many
patients treated in health care facilities have smoking-related illnesses; nonsmoking is
part of their treatment. Permitting smoking in hospitals may undermine the advice
given by physicians to patients to stop smoking. Other patients have illnesses whose
symptoms can be worsened by exposure to tobacco smoke. The majority of hospital
fires are caused by smoking in bed. Furthermore, hospitals are also workplaces; like
any other worksite, employees have numerous reasons for having smoking restrictions.
Smoking restrictions in health care facilities are supported by surveys of patients (Kottke et al. 1985) and have been endorsed by numerous medical organizations (US DHHS
1986b).
Despite the strong rationale and favorable public attitudes, smoking restrictions in
health care facilities have lagged behind those in private businesses. This has occurred
despite the fact that, much more often than businesses, health care facilities have been
required by State and local laws to have smoking restrictions. As noted in the previous
Section, two-thirds of States now require hospitals to restrict smoking to designated
areas. These legislative efforts have not led to strong protection of patients in many
cases because the laws do not specify the nature or size of smoke-free areas. Most
smoking restriction has been the result of private initiative, often beginning with the
medical staff (US DHHS 1986b).
Two recent surveys indicate that almost all hospitals have adopted some smoking
restrictions. A survey of 774 hospital administrators by the American College of
Healthcare Executives (ACHE) (1988) reported that 90 percent of hospitals currently
restrict smoking and another 6 percent are currently developing a smoking policy.
Similar results were obtained in a study of hospitals accredited by the Joint Commission
on Accreditation of Healthcare Organizations (JCAHO): 93 percent of the 2,165
responding hospitals reported having a formal written smoking policy (Holland 1988).
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Although these national surveys of hospital administrators indicate that nearly all
hospitals restrict smoking in at least some areas, they do not indicate the extent of these
smoking restrictions. Other surveys suggest that patient care areas are not uniformly
free of smoke. For example, over 90 percent of Indiana hospitals allow inpatients, outpatients, and visitors to smoke, at least in designated areas (Torabi, Seffrin, Brashear
1987). In Texas, where 78 percent of hospitals have written smoking policies, only
two-thirds of hospitals provide smoke-free rooms, and even then, smoke-free rooms
are often available only on a “when available” basis, and patient requests are often
denied (Zamrazil 1984).
A number of hospitals are beginning to ban smoking entirely. In the ACHE survey,
7 percent (28/394) of the responding hospitals with current smoking restrictions
reported that smoking was entirely prohibited, although some of these hospitals allowed
smoking by patients under the written order of a physician. Although the survey of
JCAHO-accredited hospitals did not ask if the facility was smoke free, by analyzing
the response to questions regarding smoking in specific areas, the authors estimate that
approximately 5 percent of surveyed hospitals are smoke free. In Minnesota, 26 percent of hospitals have already banned smoking in preparation for compliance with a
recently enacted State law that will require all hospitals to become smoke free by 1990
(Kim 1988). All 20 of the nation’s comprehensive cancer centers are or will soon become mostly or totally smoke free (Neville 1988). The requirement that a doctor’s
order be written before a patient is allowed to smoke appears to be becoming a common component of hospital smoking policies. These are intended for use in unusual
situations, for example, in the case of terminal patients. It is not clear how often this
option is used when available. For example, at Saint Cloud Hospital in Minnesota, only
10 doctors’ smoking orders were written in the 18 months following the effective date
of the smoking ban (ACHE 1988).
Health care facilities report somewhat different reasons for adopting smoking restrictions than do other worksites. The national survey of ACHE members indicated that
the most often cited rationale for smoking restrictions was thatthey were a moral obligation of health care providers. Other reasons included improvement of employee health
and air quality.
Hospital policies other than smoking restrictions also discourage smoking. In one
recent survey, 3 percent of hospitals reported that they do not hire smokers (ACHE
1988). Most hospitals prohibit the sale of cigarettes. In 1976, a survey of hospital administrators found that 58 percent of Indiana hospitals sold cigarettes. When a similar
survey was repeated in 1986, the proportion of hospitals selling cigarettes had dropped
to 13 percent (Torabi. Seffrin, Brashear 1987). In Texas, 26 percent of surveyed hospitals never sold cigarettes; as of 1984,28 percent of hospitals continue to sell them (Zamrazil 1984). Voluntary (nonpolicy) efforts by health care professionals to discourage
smoking are discussed in Chapter 6.
There is virtually no information about the prevalence of smoking restrictions in
physician offices. One small study of primary care physician offices reported that
ashtrays were found in 9 of 5 1 waiting rooms and that “no smoking” signs were posted
in only 20 of 5 1 offices (Radovsky and Barry 1988). Medical organizations are themselves also beginning to restrict smoking in their facilities. In an informal telephone
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survey conducted by the American Medical Association (AMA), 45 of the 65 medical
organizations represented in the AMA House of Delegates had some type of smoking
policy (Journal ot me American Medical Association 1988a; Goldsmith 1988).
Many pharmacies sell tobacco products, in addition to dispensing medications for the
treatment of smoking-related illnesses. Only 11 of 100 San Francisco pharmacies surveyed in 1978 did not sell tobacco products (Schroeder and Showstack 1978). The
extent to which this situation may have changed in the subsequent decade is unknown.
During that time, pharmacists have been exnorted to stop selling tobacco products
(Richards and Blum 1985), and at least one advocacy group compiles an ongoing list
of pharmacists who have made this decision (New Jersey GASP 1988). The American
Pharmaceutical Association has endorsed the position that pharmacists should not sell
tobacco products (Taylor, Richards, Fischer 1987). A survey of 136 pharmacists in
Georgia in 1986 revealed that 74 percent sold cigarettes (Taylor, Richards, Fischer
1987).
Schools
Secondary schools have traditionally regulated smoking by students, but for reasons
other than concern about involuntary smoke exposure (US DHHS 1986b). School
smoking restrictions are part of broader societal efforts to prevent children and adolescents from starting to smoke by educating them about the hazards of tobacco use and
by restricting their access to tobacco products. Because most smokers start smoking
before age 20 (Chapter 5), efforts to reduce the initiation of smoking have focused on
schools. As noted in Part I, school education about the health consequences of smoking is mandated by law in 20 States (Lovato, Allensworth, Chan, in press) and has also
been the result of voluntary efforts by individual schools (Chapter 6).
Smoking by secondary school students is also restricted by State laws and regulations. Currently, 32 States restrict or ban smoking in schools (Table 19). Smoking by
students is banned in schools in 15 States and restricted to designated areas in an additional 17 States (Tobacco-Free America Project 1988a). Furthermore, as discussed in
the next section, laws in 43 States and the District of Columbia prohibit the sale of
cigarettes to minors below a designated age; in most cases this is age 18 years or higher.
In 16 States, not only the sale but also the use or possession of tobacco products is
banned with respect to minors. Consequently, secondary schools have banned student
smoking for at least two major reasons: to comply with State law and to discourage the
initiation of smoking by students.
Recognition of the health effects of involuntary smoke exposure provides an additional reason for school smoking restrictions and a reason to expand attention from students to teachers. Smoking by teachers has traditionally been permitted only in areas
away from students, partly out of concern that teachers’ smoking could serve as role
model behavior for students. Available evidence indicates that there are far fewer
restrictions on smoking by teachers and other school staff than on smoking by students.
Nearly as many States restrict faculty smoking as restrict student smoking; however,
whereas 15 State laws totally ban smoking by students, only 1 State, Kansas, bans smoking by teachers. A history and description of school smoking policy restrictions can be
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found in the 1986 Surgeon General’s Report (US DHHS 1986b). There is little information about smoking restrictions in colleges and universities. In 1988, the American
College Health Association adopted a statement endorsing stringent smoking restrictions and a prohibition of tobacco sales and advertising on college and university campuses (ACHA 1988).
The most comprehensive and recent information about the prevalence of school
smoking policies was reported by the National School Boards Association (NSBA),
which surveyed a stratified random sample of 2,000 school districts nationwide in 1986
(NSBA 1986. 1987). The 36-percent response rate, although relatively low, was consistent with response rates reported forother workplace surveys (Walsh and McDougall
1988). Eighty-seven percent of the responding school districts reported having written
policies or regulations on smoking in schools. Nearly half of the districts (47 percent)
had a comprehensive policy that prohibited student smoking in school buildings, on
school grounds, and at school-sponsored functions. There were fewer restrictions on
smoking by faculty and staff. Although 91 percent of school districts prohibited student smoking in school buildings, these restrictions applied to teachers in only 10 percent of the districts. Most school districts (8 1 percent) provided designated smoking
areas in school buildings for faculty and staff. Overall, only 2 percent of the school
districts prohibited school-related tobacco use for students, faculty, and administration.
The NSBA survey addressed school smoking policies only; it did not assessrules about
smokeless tobacco usage.
School smoking policies, like those in other worksites, are becoming more restrictive. According to the NSBA survey (1986, 1987) 37 percent of school districts have
revised their policies since 198 I, with 80 percent instituting stricter rules for students
and 56 percent strengthening restrictions for faculty and staff. The major reason given
by school districts for implementing smoking policies was concern about health,
followed by problems associated with smoking behavior (42 percent) and State or local
legislation (35 percent). The reason for adopting smoking policies differed by location;
rural districts tended to be influenced more by the belief that adult role models change
student smoking behavior, whereas urban districts were influenced by municipal or
State antismoking legislation.
Public Transportation
As noted in a preceding section, as of .4pril 1988, smoking was banned by Federal
legislation on all domestic U.S. airline flights scheduled for 2 hr or less. Shortly before
that ban took effect, one airline, Northwest Airlines. the Nation’s fifth largest carrier,
adopted a policy stricter than the law required; it banned smoking on all its domestic
flights, regardless of flight time, excluding those between Hawaii and the mainland
(Northwest Airlines 1988). According to company information, the action was at least
partially a marketing decision to capitalize on changing social norms related to smoker
and nonsmoker rights (Northwest Airlines 1988). Little is known about private initiatives to ban smoking on trains or buses. In 1987, Air Canada, that nation’s largest carrier, voluntarily banned smoking on a trial basis on selected flights within Canada and
to the United States. This action preceded parliamentary action in June 1988 to ban
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smoking on all flights of 2 hror less. Subsequently, in July 1988, Air Canada announced
a ban on smoking on all its North American flights (Boston Globe 1988b).
Effects of Smoking Restrictions
Policies restricting smoking at the worksite have a number of possible direct and indirect effects that are outlined here (US DHHS 1986b). An adequately implemented
smoking policy has the direct effect of limiting the circumstances in which smoking is
permitted, thereby altering the behavior of smokers and eliminating or reducing the
concentration of ETS in areas in which smoking is banned. Successful policy implementation requires that employees and managers be aware of the policy, comply
with its provisions, and enforce it against violations. For smokers, the result is fewer
opportunities to smoke during working hours, which should reduce cigarette consumption at work, may reduce overall consumption, and may trigger attempts at cessation.
For nonsmokers, worksite restrictions have the potential to reduce an important source
of involuntary smoke exposure, because adults spend more time at work than at any
other place outside the home.
Beyond these direct effects, worksite smoking policies may have broader, indirect
effects on public attitudes about tobacco use and smoking behavior outside work.
Policies that restrict or ban smoking at work convey strong messages about the social
acceptability of cigarettes and reinforce perceptions that nonsmoking is the norm. The
combination of altered social norms and reduced opportunities to smoke has the potential to make a strong impact on smoking behavior at many points in its natural history.
For worksite policies, hypothesized effects include reducing overall cigarette consumption and increasing the number and success of cessation attempts. The effects on behavior may be enhanced by a coexistent smoking cessation program. Worksite smoking restrictions may have other impacts, such as economic benefits, that are of interest
to employers (US DHHS 1986b).
Smoking policies in schools may alter attitudes about the desirability of smoking and
reduce social pressures to smoke, thereby discouraging smoking initiation. As in business, the impact may be enhanced by concurrent health education programs. In health
care settings, smoking restrictions have the potential to influence smoking by patients,
in addition to any impact on employees. Patients who develop acute illness, particularly cardiovascular disease manifestations, are more likely to quit smoking (Rigotti and
Tesar 1985). Smoking restrictions in hospitals may enhance the effect of illness on
smoking cessation and increase the effectiveness of health professionals’ advice to stop
smoking (US DHHS 1986b).
Although smoking policies have been increasingly adopted at worksites, especially
in recent years, few have been subject to evaluation. Some businesses have conducted
baseline surveys of employees to assess attitudes and behavior prior to policy implementation, but few have followed these with postimplementation surveys to assess
their effects. Methodological issues in evaluation are reviewed in detail in the 1986
The
Surgeon General’s Report and elsewhere (US DHHS 1986b; Rigotti 1989).
ideal study would assess variables before and after a policy is adopted and include a
comparison group for whom no change occurs, This would permit controlling for con589

current outside influences on smoking behavior and attitudes, such as populationwide
trends that are now occurring (Chapter4), which may confound results. Such controlled
evaluations are rare. Most available information is drawn from uncontrolled studies,
often done retrospectively. The first evaluations of worksite smoking policies were
done in a health care setting (Rigotti et al. 1986; Biener et al. 1989; Andrews 1983;
Rosenstock, Stergachis, Heaney 1986). Evaluations of policies at other workplaces
have begun to appear recently. The following section, which updates a review in the
1986 Surgeon General’s Report, will describe the current state of knowledge about the
impacts of smoking restrictions at worksites, schools, and health care facilities.
Implementation and Compliance
There has been little systematic evaluation of the degree of worksite smoking policy
compliance by managers and employees. although descriptions of policy adoption by
individual companies have not reported major problems (US DHHS 1986b; BNA
1986). On the other hand, data from the 1986 Adult Use of Tobacco Survey indicate
that the presence of a policy does not guarantee smoke-free air (CDC 1988). A policy
that is poorly implemented or enforced will result in little restriction of smoking and
can be expected to have slight effect on air quality or smoking behavior. Model smoking policies for worksites and health care facilities and guidelines for implementation
have been developed by several groups (BNA 1986,1987; US DHHS 1985~; Kottke
et al. 1986; American Hospital Association 1988).
Attitudes and Norms
Available studies indicate that smoking restrictions are well received by most
employees. They are uniformly more popular with nonsmokers than with smokers.
Four months after a stringent smoking policy was adopted at the Group Health Cooperative, a large health maintenance organization in the Pacific Northwest, 85 percent of
surveyed employees approved of the decision to prohibit smoking, including nearly all
nonsmokers and 36 percent of smokers. The level of approval of both smokers and
nonsmokers was higher after implementation than it was when the policy was first announced, suggesting that policy implementation is better received than the initial policy
announcement (Rosenstock, Stergachis, Heaney 1986). Rigotti and colleagues (1986)
reported similar results among pediatric nurses after a smoking ban.
In another study of hospital employees by Biener and coworkers (1989),
over 90
percent of the nonsmokers and two-thirds of the smokers approved of a smoking policy
at both 6 and 12 months following its implementation. In another hospital, Andrews
(1983) reported that 93 percent of the nonsmokers and 83 percent of the smokers, surveyed 20 months after the adoption of a strict smoking policy, approved of it. Outside
the health care setting, similar results have been reported. Petersen and colleagues
(1988) found that 67 percent of nonsmokers and 19 percent of smokers in an insurance
company felt that a restrictive smoking policy had an overall positive impact on the
work environment. At Ranier Bank (1986), headquartered in Seattle, the majority of
all employees felt the company’s smoking policy was effective and fairly implemented.
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The attitude of smokers toward smoking policies depends on the restrictiveness of
the policy and characteristics of the individual smoker. As would be expected, a policy
is less popular with smokers when smoking is prohibited in work areas, as at the Connecticut insurance company (Petersen et al. 1988) and Group Health Cooperative
(Rosenstock, Stergachis, Heaney 1986), than when the policy calls for designated
smoking areas, as in the first phase of the Ranier Bank policy (1986) and the Rhode Island hospitals study (Bieneret al. 1989). Thompson, Sexton, and Sinsheimer (1987)
surveyed all employees in a Pacific Northwest high technology company that had
recently implemented a restrictive smoking policy. Among smokers, those most likely to oppose the policy were females and heavy long-term smokers with fewer positive
health practices. In addition, on discriminant analysis, a low desire to quit and a low
probability of quitting were also significantly associated with opposition to the policy.
These findings agree with another study associating support for smoking policies with
greater interest in quitting, more concern for smoking health risks, and greater social
support for nonsmoking (Sorensen and Pechacek 1989).
Although most studies have found the majority of smokers and nonsmokers to favor
restrictive policies, both prior to and following policy implementation, there is little information available about the effect of policies on attitudes about smoking in general.
In one case, Biener and associates (1989) found little change in nonsmokers* attitudes
toward secondhand smoke or their assertiveness in confronting smokers after a restrictive smoking policy was adopted.
Smoking Behavior
Currently available studies indicate that worksite smoking restrictions reduce
cigarette consumption at work, but there is little evidence about effects on overall smoking. All studies are limited by reliance on self-reports of smoking behavior. They tend
to validate the hypothesis that implementation of a restrictive smoking policy has a
positive effect on overall smoking behavior. Early studies monitored smokers’ compliance with no-smoking signs (Dawley and Baldwin 1983; Dawley and Burton 1985)
and oral reminders not to smoke in designated nonsmoking areas (Jason and Liotta
1982) and found these techniques to be effective.
Expanding upon these observational studies, researchers began to use survey
methodology to investigate the impact of restrictive smoking policies on representative
samples of an entire work force. Some of the earliest evidence of the impact of smoking policy on smoking behavior came from Group Health Cooperative of Puget Sound
following the prohibition of smoking in its 35 facilities (Rosenstock, Stergachis,
Heaney 1986). Four months after policy implementation, 29 percent of the surveyed
current smokers reported they were smoking less and attributed the reduction to the
policy. The average reduction, 2 cigarettes a day, was small but of statistical significance. However, prepolicy tobacco consumption was assessedafter the policy took
effect. Such retrospective assessment is subject to possible respondent bias that might
overestimate the actual change. Four percent of the surveyed smokers reported that
they quit smoking in association with the implementation of the policy; however, be-
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cause it was only 4 months following the program, it is difficult to evaluate the longterm impact on cessation.
For these health maintenance organization employees, a smoking ban had relatively
little impact on cessation rates, but contributed to reductions in the amount smoked.
This relationship has also been reported among insurance company and hospital
employees. Three months after a work area smoking ban was adopted by an insurance
company in Connecticut, employees reported no increase in cessation rates, but an
average reduction of 32 percent in the amount smoked. The average daily cigarette
consumption fell from 0.95 pack per day to 0.67 pack per day, with 44 percent of
smokers reporting a decrease in consumption (Petersen et al. 1988). The proportion of
smokers reducing the amount smoked is similar to the decreases projected for
employees in studies by Eriksen (1985) and Millar (1986).
Furthermore, there was a direct correlation between the amount smoked and the
likelihood of reporting a consumption decrease in the Petersen study (1988). The
heaviest smokers were the ones most likely to report a reduction in the amount smoked,
with 93 percent of those who smoked at least 2 packs a day reporting a reduction following the policy. However, the conclusions of the study are limited by major weaknessesin design. First, employees reported their current and previous smoking behavior
at the same time and on the same questionnaire. The retrospective assessment of
prepolicy smoking behavior introduced the possibility of recall bias. Second, the survey instrument was administered to employees as they entered the company cafeteria.
Using this technique, researchers reached 56.6 percent of all employees; however, because the respondents were not randomly selected, they are not necessarily representative of the entire work force and the findings cannot be generalized beyond the
respondents. In fact, compared with the average company employee, the survey
respondents were more likely to be white (87 vs. 82 percent), be college educated (69
vs. 59 percent), and have professional or technical jobs (63 vs. 52 percent).
The study with the strongest research design, that of Biener and colleagues (1989),
used random, cross-sectional samples of employees to examine the impact of a restrictive smoking policy on hospital employee smoking behavior. Telephone interviews
were conducted at baseline and 6 and 12 months in experimental and comparison hospitals. They found no difference in quit rates between the two hospitals, but a reduction
in the number of cigarettes smoked during work in the experimental group. Because
there was no apparent change in the number of cigarettes smoked outside of work, the
authors conclude that there was a net reduction in the daily amount smoked. In their
study of hospital nurses, Rigotti and coworkers (1986) also reported a significant reduction in the number of cigarettes smoked at work, but no change in the overall daily
amount smoked.
In another hospital-based study, Andrews (1983) surveyed 36 percent of the hospital staff 20 months after the implementation of a restrictive smoking policy and reported
a major impact on both cessation and reduction of smoking: 26 percent of those surveyed had stopped smoking and 33 percent smoked less since the policy went into effect. However, methodological problems prevent an unequivocal conclusion that
change was attributable to the policy.
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In summary, the current data about the impact of worksite smoking policies on smoking behavior are equivocal, and firm conclusions await studies with stronger designs.
The conclusion of one study reporting an effect on cessation was weakened by
methodological problems (Andrews 1983). Three studies reported no impact on cessation, but reductions in the amount smoked (Petersen et al. 1988; Rosenstock, Stergachis, Heaney 1986; Biener et al. 1989 ), and one study showed no effect on overall smoking behavior (Rigotti et al. 1986). The conclusion of the 1986 Surgeon
General’s Report still holds: “There is as yet no conclusive evidence that worksite
smoking policies are associated with increases in smoking cessation attempts or reductions in smoking prevalence” (US DHHS 1986b).
Even less information is available about the effect of school smoking policies on
smoking behavior. One study (Porter 1982) has linked smoking policies with reduced
smoking initiation. Another study(Murray, Kiryluk, Swan 1984)found student smoking behavior to be associated with teacher smoking, along with other organizational
variables. As with worksites and health care facilities, there are few studies that have
attempted to determine the relationship between smoking policy and associated behavior.
Participation in Cessation Programs
Smoking control efforts are the most prevalent worksite health promotion activity,
according to the National Survey of Worksite Health Promotion Activities (US DHHS
1987~). In 1987, over half (54 percent) of companies responding to the 1987 BNA survey were planning future activities to encourage employee smoking cessation, a doubling of the 1986 rate (27 percent). However, data on the level of program participation
are mixed, and data on outcomes are virtually nonexistent.
Companies with smoking policies are much more likely (64 vs. 38 percent) to have
attempted to help their employees to quit smoking than are companies without policies
(BNA 1987). It has been hypothesized that the adoption of a smoking policy will increase participation in company-sponsored smoking cessation programs, reflecting the
potential of smoking policies to increase smokers’ motivation to quit smoking.
However, the data on the influence of a workplace smoking policy on participation in
a worksite smoking cessation program are mixed. In the Group Health Cooperative
study, only 2 percent of surveyed smokers participated in a smoking cessation class offered during the implementation period (Rosenstock, Stergachis, Heaney 1986). In the
implementation of a restrictive
Rhode Island hospital study (Biener et al. 1989),
policy did not lead to an increase in enrollment in a self-help smoking cessation program
when compared with employee enrollment in a comparison hospital (13 vs. 14 percent). In the Connecticut insurance company study (Petersen et al. 1988), only 20
smoking employees (about 4 percent of the eligible smokers) enrolled in a companysubsidized smoking cessation program, and no smokers requested support through a
volunteer buddy system. On the other hand, over 25 percent of the smoking employees
at Pacific Northwest Bell participated in a company-sponsored smoking cessation
program that was offered in conjunction with a ban on workplace smoking (Martin
1988; Walsh and McDougall 1988).
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Air Quality
The primary goal of worksite smoking policies is to reduce individuals’ involuntary
tobacco smoke exposure, but the degree to which policies achieve this goal has been
measured infrequently and only indirectly. Air quality has been assessedonly by subjective measures, which ask employees to rate the concentration of smoke in the air.
These studies have found improvements in perceived air quality after policy adoption
in most cases. After establishing designated smoking areas as the first phase in an eventual prohibition of smoking, Ranier Bank (1986) surveyed over 3,300 employees
regarding their reaction to the policy. Nearly two-thirds of all employees, smokers and
nonsmokers alike, felt that the amount of smoke in common areas decreased following
implementation of the policy.
In the Rhode Island hospital study (Bieneret al. 1989),
employees in the hospital with a restrictive policy were less likely to report being
bothered by smoke at work than were employees in the comparison hospital. This was
true for offices and staff lounges, but not for lavatories, suggesting that this was an area
of noncompliance in the policy hospital. Rigotti and colleagues (1986) reported a significant improvement in air quality for nurses 1 year following a smoking ban.
Data from the 1986 Adult Use of Tobacco Survey (CDC 1988) suggest that a substantial proportion of employees at worksites with smoking restrictions or bans are still
exposed to tobacco smoke. Among employees working where smoking was restricted,
53 percent reported at least some exposure to ETS, compared with 65 percent of respondents from worksites without restrictions and 2 1 percent from worksites with complete
smoking bans.
Other Effects
There is little empirical evidence about the economic impact of worksite smoking
policies because systematic analyses have not been done. Employee absenteeism,
productivity, turnover, or health care costs have rarely been assessed. Biener and colleagues (1989) investigated the effect of a restrictive smoking policy on work performance. Although the majority of smokers and nonsmokers felt the policy had no
impact, 21 percent of the nonsmokers felt that their work had improved, whereas 19
percent of the smokers felt their performance had deteriorated. However, there is little evidence of negative impact from even the most restrictive policies. For example,
there have been no lawsuits, grievances, or dismissals associated with a total ban on
smoking at Pacific Northwest Bell (Martin 1988).
Summary
Available survey data on smoking policies in businesses, hospitals, and schools
strongly suggest that the previously identified trend toward greater prevalence and increasing restrictiveness (US DHHS 1986b) is continuing, and may have accelerated
since 1986. According to the BNA survey, 85 percent of the worksite smoking policies
in place in 1987 were adopted within the last 3 years. Furthermore, there is no sign of
reversal; policies that have been revised nearly always become more restrictive than
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the original ones (BNA 1987). The same situation holds for smoking restrictions in
schools. Half of the school districts enacted their current smoking policies within the
last 6 years, and virtually all policy revisions are becoming more restrictive and are
expanding to include smoking by teachers and staff (NSBA 1986).
The growing number of State laws and community ordinances mandating smoking
restrictions in the private sector worksite has contributed to this trend. For example, in
the city of Cambridge, MA, 3 1 percent of businesses with a smoking policy had adopted
it in the 6 months after the city passed a no-smoking ordinance requiring employers to
have a smoking policy (Rigotti et al. 1988). Laws requiring smoking policies have also
helped to overcome fears about loss of business for companies in service industries.
For example, some hospitals have been reluctant to ban smoking for fear that some
smokers might choose to be admitted to hospitals that will allow them to smoke. To
eliminate this problem, the State of Minnesota passed a law prohibiting smoking in
health care facilities, effective January 1, 1990 (Kim 1988). By requiring every hospital to prohibit smoking (except for chemical dependency and mental health patients or
under a physician’s written order), this legislation avoids potential economic reasons
for not restricting smoking.
Observers have noted that the tobacco industry is downplaying the existence and importance of the trend toward smoking restrictions in the hope that this may slow the
momentum toward restrictive policies (Walsh and McDougall 1988). However, there
is no evidence to support the industry’s assertion of retrenchment and there is every indication to refute it (BNA 1987; US OTA 1986). If present trends in the prevalence of
smoking restrictions continue, it can be expected that smoking will be permitted in
fewer and fewer areas at work, in health care facilities, and in schools.
The impact of these restrictions on air quality and the behavior of smokers is less certain and probably will depend on the restrictiveness of the policy and the degree to
which the policy is implemented as written. Current evidence permits no definitive
conclusion about the actual impact of restrictive smoking policies on smoking behavior. The limited data available suggest that policies contribute to reductions in
cigarette consumption by smokers, but not to cessation. However, comprehensive
programs that include smoking restrictions along with other environmental changes and
other health promotion activities may have a major impact on smoking prevalence,
especially among high-risk employees (Shipley et al. 1988). Similarly, the same type
of comprehensive program that aims to influence environmental factors may contribute
to positive health outcomes in schools, including the prevention of smoking (SimonsMorton, Parcel, O’Hara 1988).
If worksite smoking policies, by themselves or in conjunction with health promotion
programs, are shown to reduce tobacco consumption or smoking prevalence, they will
need to reach high-risk groups and populations with high smoking rates to have a major
impact upon public health. Blue-collar employees are an example of such a group.
Data indicate that these employees are more likely to be occupationally exposed to
respiratory hazards and are more likely to smoke (US DHHS 1985d). These employees
are also less likely to work in the type of industry in which restrictive smoking policies
are currently in force (Administrative Management Society 1986; BNA 1986, 1987).
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Restrictions on Children’s

Access to Tobacco

Because only a very small percentage of smokers begin smoking as adults (Chapter
5). efforts at prevention must focus on children. lndividuals who start smoking early
have more difficulty quitting, are more likely to become heavy smokers, and are at
higher risk for developing a smoking-related disease (US DHHS 1986e).
As reviewed in Chapter 4. surveys of adolescents indicate that many of those who
start to smoke do not understand the nature of tobacco addiction and are unaware of or
underestimate important health consequences of smoking. Their decision to smoke is,
therefore, not a fully informed choice (Leventhal, Glynn, Fleming 1987). The difficulty that teenagers report in quitting smoking demonstrates that nicotine addiction can
quickly become established in children (US DHHS 1988). Among 15-year-olds surveyed in Britain, 5 I percent of those smoking 5 or more cigarettes per day had failed
in their efforts to stop smoking, and 27 percent thought they would not be able to stop
no matter how hard they tried (Revill and Drury 1980). A survey of American high
school seniors found that 47 percent of those who were smoking daily would like to
quit; however, only I7 percent of teenagers who smoked regularly quit by the time they
were high school seniors (Johnston, O’Malley, Bachman 1987). The tenacity of
smoking behavior appears to have changed little since the mid- 1960s when 80 percent
of the teenagers who smoked regularly continued to smoke as adults (McKennell and
Thomas 1967).
Given both the addictive nature of tobacco use and its health consequences, it is important to protect children and adolescents from using tobacco until they are capable
of making a mature and informed decision. Policies to do this seek to reduce children’s
and adolescents’ opportunities to experiment with tobacco products. and thereby
develop a regular pattern of use, by making these products less available. Efforts to
eliminate the availability of tobacco to children are supported by numerous medical
and public health groups (WHO 1975,1979,1985; Hardes 1983; ACP 1986; AAP 1987;
AMA 1987; DiFranza et al. 1987; Stanwick et al. 1987). It has been suggested, though
not proved, that strict observance of prohibitions against the sale of tobacco to children
might be the most powerful means for reducing the initiation of smoking by children
(Reid 1985).
Restricting children’s access to tobacco is only one approach to prevent the initiation
of smoking. Other policies that specifically target children include prohibiting smoking in schools, mandating school curricula on the health effects of tobacco, and banning the promotional distribution of cigarettes to children. Additionally, policies such
as increased excise taxation or proposed restrictions on advertising affect both adults
and children, but may have a disproportionate impact on children and on the decision
to smoke. Finally, restrictions on smoking in public places apply to children as well as
to adults. These policies are discussed in other sections of this Chapter. They work
synergistically with voluntary efforts (Chapter 6) to prevent the initiation of smoking.
The remainder of this Section will focus on laws intended to prevent children from obtaining and using tobacco.
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How Do Children Obtain Tobacco Products?
Recently, researchers have surveyed children and adolescents who smoke in order to
determine how they obtain tobacco products. Although the published evidence is
limited, these studies suggest that retailers, not parents or friends. are the primary sources of tobacco used by children. According to one Minnesota survey, the most common sources of cigarettes for 10th graders were gas stations. convenience stores. and
vending machines, followed by friends, grocery stores, and drug stores. Only 19 percent of respondents reported that they commonly obtained cigarettes from home
(Forster. Klepp, Jeffery, in press). In a survey cited by Slade (I 988a). 90 percent of
472 adolescents between 12 and 18 years of age reported that they bought their own
cigarettes. In another survey, 92 percent of 172 suburban New Jersey high school students who smoked reported that they had purchased their last pack of cigarettes in a
retail store; 5 percent had used a vending machine: and 3 percent had obtained their last
pack from a friend (Slade et al., unpublished manuscript). A Canadian survey revealed
that although older children tended to purchase their own cigarettes, children from 8 to
15 years of age were more likely to rely on other children as a source of cigarettes. The
youngest children were the most likely to use vending machines, presumably because
of greater difficulty in purchasing cigarettes from a store clerk (Stanwick et al. 1987).
Thus, purchases from retailers or vending machines, either by the child or the child’s
friends or siblings, appear to represent the main source of cigarettes for children. This
conclusion is consistent with studies, discussed below, in which the majority of retail
stores were observed to sell cigarettes illegally to minors who requested them (DiFranza
et al. 1987; Altman et al. 1989 ; Slade et al., unpublished manuscript).
Children also obtain cigarettes and other tobacco products as free samples distributed
for promotional purposes. Although the tobacco industry’s voluntary codes prohibit
the distribution of cigarette samples to individuals under 2 I years of age (Tobacco Institute 1981) and the distribution of smokeless tobacco to children under I8 (Smokeless Tobacco, Inc. 1986) there is evidence of widespread violation of this code (Davis
and Jason 1988). Even in a State where the free distribution of tobacco to minors is illegal, 4 percent of elementary school children and 20 percent of high school students
reported having received free samples (Davis and Jason 1988). In another survey of
suburban New Jersey high school students, one-third of over 500 current and former
smokers had received free cigarette samples before age 16 (Slade et al., unpublished
manuscript).
Consistent with these apparent trends, policies intended to reduce the availability of
tobacco products to children include those that (1) restrict the sale and free distribution
of these products to minors, (2) ban the use or possession of tobacco by minors. and (3)
ban or limit the location of vending machines.
History of Tobacco Access Laws
The Federal Government has taken no action to regulate the accessof minors to tobacco. Almost all restrictions are the result of legislation by States. Every State in the
Union has at one time restricted the sale of tobacco to children. The right of States to
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do so was established at the turn of the century by the U.S. Supreme Court, which ruled
that it is within a State’s authority to ban the sale of tobacco (Austin v. Tennessee 1900).
Several decades later the authority of local officials to ban the sale of cigarettes from
vending machines was upheld by the Federal Court of Appeals, which ruled that such
sales could be prohibited to prevent “the evil . . . of the purchase of cigarettes by immature minors” (Illinois Cigarette Service Co. v. City ofChicago 1937).
In 1964, when the first Surgeon General’s Report on smoking was released, 48 States
and the District of Columbia had active laws prohibiting the sale or gift of tobacco to
children (Hawkins 1964). Two States, Louisiana and Wisconsin, had repealed their
tobacco access laws before 1964 on the grounds that the laws were neither enforced
nor enforceable. Louisiana did so in 1942, when the State legislature concluded that
enforcement was impossible (Jacobs 1974). Wisconsin followed suit in 1955; the rationale was that because the law was not being enforced, it invited a disrespect for
authority (Hawkins 1964). In the 48 State laws in effect in 1964, the minimum age for
the purchase of tobacco ranged from 15 to 2 1, Eighteen States differentiated among
various forms of tobacco, reflecting the belief that cigarettes were more dangerous than
other tobacco products; 14 States restricted the sale of cigarettes but not that of cigars,
pipe tobacco, or snuff, and 4 other States set the minimum age for the purchase of
cigarettes higher than that for other forms of tobacco.
Since 1964, tobacco access laws have been rescinded in several other States and subsequently reinstated in only a few. More States have lowered the minimum age for
sales of tobacco to children than have raised it. In addition, enforcement of laws in
effect declined during the 197Os,when many high schools established student smoking
areas (Jacobs 1974). In some cases this occurred in States where children were not
legally permitted to purchase or possess tobacco.
There are fewer restrictions on child tobacco use now than at any time in many
decades, despite what has been learned since 1964 about the dangers of tobacco use,
its addictive nature, and the early age of its initiation. This situation is in sharp contrast to virtually all other tobacco-related public policy measures, which have been
strengthened since the release of the 1964 Surgeon General’s Report.
Current Tobacco Access Laws
As of January 1, 1988,43 States and the District of Columbia had some legal restriction on the sale of cigarettes to children, while 7 States allowed children of any age to
purchase tobacco in any form (Table 21). Since that time, Wisconsin enacted a law
scheduled to take effect in 1989, and several other States have strengthened existing
restrictions. The most common provision of State laws is to ban the sale of cigarettes
to minors below a specified age. All State access laws have this provision, except South
Dakota, whose law applies only to smokeless tobacco. In 11 States, the vendor must
post signs wherever cigarettes are sold stating that it is illegal to sell tobacco to minors.
In 36 States, the ban on sales extends beyond cigarettes to apply to all tobacco products
(cigarettes, cigars, pipe tobacco, chewing tobacco, and snuff). Laws in 21 States also
restrict the distribution of some types of smoking paraphernalia, such as cigarette papers
or pipes. All of these laws address tobacco sales. Sixteen States have a broader ban,
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TABLE tl.-State

Minimumage for saleor
possessron

laws restricting minors’ access to tobacco products (as of January 1,1988)
AL

AU

AZ

AR

CA

19’

16

18

18

18

CO

CT

DE

DC

FL

GA

HI

ID

IL

IN

IA

16

17

16

I8

17

I5

18

18

18

18

x

x

x

x

x

x

x

x

B

F

Prohibits use or ssession of tobacco r y
minors

X

Prohibits the sale of all
tobacco products to
minors

x

x

x

X

X

X

x

x

Prohibits the sale of
cigarettes to minors

x

x

x

x

x

x

x

X

xxxxxxxx

Prohibits the free distribution of tobacco to
minors

x

x

x

x

x

X

X

X

xxxxxxxx

x

KS
lga
X’

x

Prohibits all free distribution of tobacco
X

Prohibits cigarette vending machines accessible

to minors

X

Requires signs posted at
point of sale
ReW&rur alicense tosell

X

X

X

X

X

X

X

X

X

X

X

Provides for license
revocation
Penaltiesb
Enforcement provisions

xxxxxxx

B

B

F

B

B

F

B

B

B
XC

F

B

B
P

B

TABLE 21.-Continued
ME

MD

Minimum age for sale or
possession

18

I6

Prohibits the sale of all
tobacco products to
minors

X

Prohibits the sale of
cigarettes to minors

x

Prohibits the free distribution of tobacco to
minors

x

KY

LA

MA

MI

MN

MS
18

MO

MT

NY

NC

16

I8

17

x

x

x

x

x

x

NE

NV

NH

NJ

18

18

I8

X

x

18

lgd

18

x

x

X

x

x

x

X

X

x

x

x

x

x

x

x

X

X

x

x

x

x

NM

X

X

Prohibits all free distribution of tobacco
Prohibits cigarette vending machines accessible
to minors
X

Requires signs posted at
point of sale
Requires a license to sell
tobacco

X

X

X

X

X

X
X

X

X
X

Provides for license
revocation
Penalties
Enforcement provisions

F

B

F

B

B

B

X

X

X

xxxxxxx
x

x

B

F

x’

F

F

B

B

TABLE 21.-Continued
ND

OH

OK

OR

PA

RI

SC

SD

TN

Minimumageforsaleor
possession

18

18

18

18

16

16’

18

18

18

Prohibits use or possession of tobacco bv
minors

X

X

X

Prohibits the sale of all
tobacco products to
minors

X

Prohibits the sale of
ciearettes to minors

x

x

x

x

x

x

X

X

X

X

x

x

Prohibits the free distribution of tobacco to
minors

x

x

x

x

x

x

X

X

X

X

x

x

X

TX
16

UT

VT

VA

WA

WV

19

17

16

18

18

X

X

WY

WI

TOTAI.

16

X
-

X

X

X

X

X

x

x

x-

x

34

x
I-

x

x

x

43

x

x

41

1

Prohibits all free distribution of tobacco

Requires signs posted at
ooint of sale
EkcLmalicense

tosell

X

X
X

X

X

X

X

X

X

X

rn

B

Penalties
Enforcement

provisions

X

x

x

x

x

x

II
x

x

x

B

B
X

B
ce

B

F

B
XT

U

B
X’

x

50
4

X

Provides for license
revocation

E

2

X

Prohibits cigarette vending machines accessible
to minors

F

B

F

F

B

F
XC

7

TABLE 21.-Continued
NOTE: Since January I, 1988, the following States have new age restrictions on the sale of tobacco products: CO, 18 years; tT, 18 years; GA. 17 years; HI, I8 years; NJ, 18 years; WI (effective
1989). 18 years.
‘Applies only to cigarettes.
bF. tine; B, both jail or fine; U, unspecified.
cFiovisions to encourage minors to divulge source of tobacco.
*For cigarettes only; minimum age for smokeless tobacco sale is I7 years.
‘Provides a bwnty to informers.
‘Provides that it is not entrapment to send a minor into a store.
SOURCE: DiFranza et al. (1987); US DHHS (1986e).

covering not only tobacco sales, but also the use or possession of some form of tobacco by minors (DiFranza et al. 1987).
The minimum age for the legal purchase of tobacco ranges from 15 to 19 years. Twothirds of the laws require the purchaser to be 18 years or older. However, 7 States that
prohibit the sale of tobacco to minors allow children of any age to purchase tobacco if
they have a note from their parent or guardian. An age limit of 19 years or higher has
the theoretical advantage of ensuring that most high school students cannot legally use
tobacco products. This would automatically ban student smoking on school grounds,
make it easier for schools to eliminate tobacco and support other school-based antismoking efforts (Chapter 6).
The enforcement of tobacco access laws is left to local law enforcement officials in
most States. The exceptions are New Hampshire, where the Commissioner of Revenue
Administration sets enforcement rules, and Massachusetts, where the Department of
Public Health enforces the law requiring that signs be posted at point of sale. Violation of tobacco access laws is a misdemeanor or petty offense, punishable by fine, imprisonment, or both. Minors found guilty of possession of tobacco face a fine under
most laws and either fine or imprisonment in 3 States.
A few States have special provisions to facilitate enforcement. In Oklahoma and
South Carolina, a portion of any fine levied against a merchant found guilty of selling
tobacco to a minor goes to the witness who informed authorities of the violation (DiFranza et al. 1987). Tennesseelaw specifies that it is not entrapment for law enforcement authorities to have minors purchase tobacco for the purpose of monitoring retailer
compliance with the law. Five States (Florida, Iowa, Nebraska, Oklahoma, and West
Virginia) require minors caught in possessionof tobacco to identify the person or business that provided the tobacco. In Nebraska and West Virginia, a juvenile who furnishes the identity of the person who provided the tobacco will be free from further
prosecution (US DHHS 1986e).
With the exception of Virginia, the 43 States prohibiting tobacco sales to children
also ban the distribution of free cigarette samples to minors. Communities that have
banned all free cigarette distribution have also effectively banned distribution to
children: these are discussed in the advertising section (Part I). A ban on all free distribution of tobacco products has been endorsed by the Surgeon General, the American
Medical Association, the American Academy of Family Physicians, the Department of
Health and Human Services, and others. In addition, opinion polls demonstrate that
such an action is supported by a majorityof the public(DavisandJason1988;Chapter 4).
By their design and intent, vending machines do not require supervision and allow
easy access to minors (DiFranza et al. 1987). Despite survey data cited above suggesting that vending machines are an important source of cigarettes for children, as of October 1988, laws in only five States restrict minors’ accessto vending machines (Tobacco-Free America Project 1988b). Utah, Idaho, Alaska, and New Hampshire specify
that vending machines must be inaccessible to minors, whereas Maine requires that
vending machines be supervised by an adult (Tobacco-Free America Project 1988b).
Nine States require the owners, operators, or supervisors of tobacco vending machines
to post signs stating that minors are prohibited from purchasing cigarettes from that
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machine (Tobacco-Free America Project 1988b). At least one locality has enacted a
law requiring supervision of cigarette vending machines. King County, WA, will ban
unsupervised vending machines in unincorporated areasas of February 1,1989 (Coughlin 1988).
The World Health Organization, American Medical Association, American Cancer
Society, American Heart Association, American Lung Association, and others have
called for a ban on cigarette vending machines, citing them as a major obstacle to the
enforcement of tobacco access laws (WHO 1975, 1976, 1985; Bennett 1985; AMA
1987; DiFranza et al. 1987). The analogy between alcohol and tobacco has been made:
it is illegal to sell alcohol from vending machines, and the same standard could apply
to tobacco (US DHHS 1988, Preface). According to Census Bureau data, in 1982,
vending machine sales of cigarettes represented only 6.2 percent of all cigarette sales
(US DHHS 1987e). suggesting that the absence of vending machines would result in
little inconvenience to adult smokers.
In addition to laws restricting tobacco sales to minors, every State except West Virginia requires that an individual obtain a license before distributing, retailing, wholesaling, or manufacturing cigarettes and other tobacco products. This licensing requirement appears to be for the purpose of facilitating the collection of State excise taxes
rather than for enforcing compliance with laws on tobacco sales. Only four States
(Hawaii, Nebraska, Nevada, and Tennessee) permit a vendor’s license to be revoked
for selling cigarettes to minors (DiFranza et al. 1987).
Few community ordinances have addressedthe sale of tobacco to minors, but in the
past decade at least 14 local communities have banned the free distribution of tobacco
products, generally for the purpose of limiting minors’ access to tobacco (Davis and
Jason 1988; Tobacco-Free America Project 1988b).

ComplianceWith TobaccoAccessLaws
For a law to reduce or eliminate the commercial availability of tobacco products to
minors, tobacco vendors must be aware of and comply with the law, and appropriate
public officials must enforce it. Compliance with tobacco access laws has been
evaluated by determining the degree of difficulty a minor has in obtaining tobacco
products. Two methods have been used. The first is to ask children how difficult it is
for them to obtain tobacco. In 1987, nearly 90 percent of a sample of Minnesota 10th
grade students who smoked regularly reported that it would be very easy for them to
obtain cigarettes, despite a State law banning cigarette sales to children under 18 years
of age (Forster, Klepp, Jeffery, in press). A survey in New Jersey found that 90 percent of 508 current and former high school student smokers were always or nearly always able to buy tobacco products before age 16 (Slade et al., unpublished manuscript).
A second. more reliable method of assessing compliance is to observe directly the
degree of compliance by individual merchants in an experimental situation. In a recent
study, an 11-year-old girl was successful in 75 of 100 attempts to purchase cigarettes
in Massachusetts, a State that prohibits the sale of cigarettes to children under 18 years
of age (DiFranza et al. 1987). Compliance with the law was six times greater in stores
where signs were posted compared with stores without signs. Similar data collected by
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two nonprofit organizations, STAT (Stop Teen-age Addiction to Tobacco) and DOC
(Doctors Ought to Care). and other investigators suggest that compliance with access
laws is low throughout the United States (Kim 1987; Altman et al. 1989 ; Slade et
al.. unpublished manuscript). Using the same method of sending a child into a business establishment to test compliance with the law, they found that an average of 80
percent of the retailers in five States were violating the law (Kim 1987).
Two reasons have been identified for the failure of these laws to reduce children’s
access to tobacco: vendors are unaware of the laws, and State and local authorities fail
to enforce the laws (DiFranza et al. 1987). Current laws provide no mechanism to inform tobacco vendors of their responsibility to prevent children from purchasing tobacco. As a result. many vendors are unaware that it is illegal to sell tobacco to minors.
For example. in Massachusetts,one-third of tobacco vendors were unaware of the law
(DiFranza et al. 1987). and in New York. 40 percent were uninformed (Cummings and
Marshall 1988).
Knowledge of the law by tobacco vendors is necessary but not sufficient for the law
to succeed; knowledgeable vendors must also comply with the law. In Massachusetts,
73 percent of vendors who knew that it was illegal to sell tobacco to minors sold cigarettes to an 1 I-year-old girl (DiFranza et al. 1987). This suggests that vendors either
have little fear that noncompliance will be detected or are not deterred by the potential
punishment. Retailers have a strong financial incentive to sell cigarettes to children.
Although the size of the market is not known, one rough estimate is that cigarette sales
to children under 18 years of age are worth nearly 500 million dollars per year, and
smokeless tobacco sales to this age group are worth an additional 130 million dollars
(Slade 1988a). As noted above, it appears that children purchase most of their cigarettes themselves. Compliance will be achieved only if retailers are not only aware of
tobacco access laws but also deterred from violating them by adequate penalties and
effective enforcement. It has been estimated that there are hundreds of millions of such
violations annually, yet law enforcement officials throughout the country have difficulty recalling instances in which a vendor was charged with violating the law (Kim 1987).
Under these circumstances, tobacco vendors may have little fear of prosecution, and
therefore, little incentive to comply with the law. They may also not appreciate the
magnitude of harm caused by tobacco or the importance of their sales in the initiation
of smoking.
There are several reasons why these laws are not enforced. The provisions of some
laws make enforcement difficult. In Washington, DC, for example. an arrest cannot be
made without a warrant, and the arresting officer must personally witness the crime.
Indiana law provides that a vendor may use as a defense that he or she “reasonably
believed that the buyer or taker was at least eighteen years of age.” This places the burden on the prosecutor to prove not only that a child under I8 was sold tobacco, but also
that the child would appear under age to a reasonable person.
A 1987 survey of law enforcement officials in 25 States identified attitudinal barriers
to the enforcement of tobacco access laws (Uzych, unpublished manuscript). Overall,
the officials felt that the laws could not, should not, or need not be vigorously enforced.
The most commonly held belief was that the laws were unenforceable. There was substantial evidence that little or no effort was being made to enforce tobacco access laws.
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The most common policy cited by survey respondents was to enforce the law “only if
specific complaints have been received,” or “only if violations are conspicuous.” Some
respondents felt the law was self-enforcing for retailers, while others felt enforcement
of tobacco accesslaws was not the businessof law enforcement officials, becausetobacco sales to minors is a “health issue rather than a public safety issue”; “tobacco, a legal
substance,does not have as a side effect anti-social behavior”; or “possession of tobacco by a minor is not . . . considered a grave offense” (Uzych, unpublished manuscript).
These data suggest that widespread and substantial changes in the attitudes and
priorities of law enforcement officials would be needed if conventional enforcement
were to become effective. These changes include a shift in attitudes about the importance of smoking by children, the importance of enforcement, and the ability of law enforcement officers to enforce the law.
An alternative approach to enforcement that has been suggested is to transfer the
responsibility from law enforcement agencies to public health departments (DiFranza,
Public health departments traditionally have had both enforcement and
1988).
licensing responsibilities. Public health inspectors routinely make unannounced visits
to restaurants and food stores to monitor compliance with health and safety statutes.
They are given the authority to issue citations or to revoke a vendor’s license. Public
health inspectors could also be assigned to ensure that tobacco vendors comply with
tobacco access laws. It has been suggested that revenues from fines and the licensing
of vendors might cover the cost of enforcement and even potentially be a source of State
revenues (DiFranza 1988).
It has also been suggested that some of the estimated
excise tax revenues derived from the sale of tobacco to children be dedicated to enforcement. For New Jersey alone, this was recently estimated at 3 million dollars per year
(Slade 1988a).
As an alternative to increasing enforcement, efforts could be made to increase tobacco vendors’knowledge of and compliance with existing laws. Educational efforts that
target tobacco vendors have recently been developed in several States. They have
shown promise in preliminary studies (Altman et al. 1989; Slade et al., unpublished
manuscript). One study in Santa Clara County, CA, documented a significant reduction in illegal tobacco sales to minors after a 6-month campaign using mass media,
direct merchant education, contact with management of chain stores and franchises,
and community organization (Altman et al. 1989).
Legal tactics to increase compliance have also been pursued, so far without success.
In Parker v. City School Superintendent, action was brought against school officials
for providing students with a smoking lounge in a State that prohibited smoking by
children under 18 (Jacobs 1974). The Supreme Court of Missouri ruled that smoking
of cigarettes by minors was a misdemeanor and did not give rise to a civil cause of action In another case, the Group Against Smoking Pollution (GASP) of Massachusetts
filed a lawsuit on behalf of a l&year-old girl who began smoking at the age of 14 and
was illegally sold cigarettes for 2 years by a local convenience store. The suit charged
the convenience store chain and the cigarette manufacturer with the “negligent entrustment of a dangerous instrumentality to minors” in violation of a State law prohibiting
the sale of tobacco to minors. The case is pending (GASP 1987).
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Effects of Current AccessLaws
There has been little systematic evaluation of the impact of tobacco access restrictions. As described above, considerable evidence indicates that compliance is low and
enforcement is poor, with the result that tobacco products are relatively easy for children
to obtain. Under these circumstances, it is impossible to test hypotheses about the impact of tobacco access restrictions on smoking behavior.
It would be surprising if laws as currently implemented had much effect on the initiation of tobacco use by children. If tobacco access laws were adequately implemented, it would be possible to test the effect of a program of merchant education or
strong enforcement on tobacco availability and, ultimately, on smoking behavior.
However, comparisons of adolescent smoking rates in States with and without tobacco access laws or strong enforcement might be confounded by other cultural, economic,
and demographic factors that can affect the prevalence of smoking among children.

Summary
Despite existing legislation in 43 States and the District of Columbia restricting the
sale of cigarettes to minors, tobacco products are relatively easy for children to obtain.
Tobacco vendors are often unaware of tobacco access laws, and law enforcement agencies do not enforce them. Furthermore, there are gaps in legislation. Seven States currently have no law prohibiting the sale or distribution of cigarettes to minors, and laws
in many other States are not comprehensive. For example, some laws do not include
all tobacco products, and a dozen permit children under 18 years of age to be sold tobacco. Only a few prohibit the use or possession of tobacco by children.
This situation could be ameliorated by improving the compliance with and enforcement of laws currently in effect, by amending current legislation, and by enacting new
legislation. Because even new legislation would require adequate implementation to
achieve its goals, efforts-to ensure compliance with and enforcement of tobacco access
laws are essential to achieve meaningful reductions in the availability of cigarettes to
children. Moreover, interest in the enactment of new laws might be limited by the poor
compliance record of past legislation, suggesting the importance of improving the implementation of existing laws.
The adoption of a uniform comprehensive tobacco access law throughout the United
States has been proposed by several groups as one means to eliminate some of the
loopholes through which children now legally obtain anduse tobacco(AMA 1987;DiFranza et al. 1987; Stanwick et al. 1987; Cummings and Marshall 1988). The sale of
tobacco to minors has been banned on a national level in Great Britain and Canada
(Walker 1980; Stanwick et al. 1987). Model tobacco access laws, designed to protect
children from tobacco, have been developed by the American Medical Association
(AMA) and others (AMA 1987; DiFranza et al. 1987; Stanwick et al. 1987; Cummings
and Marshall 1988). The provisions of these laws are similar. A number of provisions
are borrowed from alcohol control efforts; these include banning all sales to minors,
limiting sales to a small number of licensed vendors (which would eliminate vending
machine sales), and requiring purchasers to show positive proof of age. Legislation
607

was introduced in the 100th Congress (H.R. 3658) that would prohibit the sale of
cigarettes and other tobacco products to anyone under the age of 18, limit sales to overthe-counter sales (that is, prohibit vending machine sales), and require every retail establishment selling tobacco products to post conspicuously a sign stating, “The Sale of
Cigarettes to Minors is Strictly Prohibited” (Atkins 1987). Proponents of comprehensive access laws draw an analogy between alcohol and tobacco and express the view
that the sale of tobacco should be considered as seriously as the sale of alcohol and
other addictive drugs (US DHHS 1988, Preface; Stanwick et al. 1987).

FederalRegulationof TobaccoProducts
Because the use of tobacco products is hazardous to the health and safety of consumers, the regulation of tobacco products would be consistent with the established
tradition of health and safety regulation for other consumer products. However, with
few exceptions (e.g., see Part I regarding labeling and advertising regulations), none of
the Federal agenciescharged with health and safety regulation has taken regulatory action against tobacco products, due in part to specific statutory restrictions. There are a
number of possible reasons for the lack of regulation, including the fact that millions
of Americans became addicted to tobacco before its hazards were understood (Walsh
and Gordon 1986).
In contrast to its approach to tobacco, Congress has passed a number of laws over the
last two decades that strictly regulate other hazardous consumer, environmental, and
occupational exposures. The primary aim of these laws is to reduce the risk of cancer,
reproductive hazards, and injuries. An analysis by Morrall(l986) of the impact of 26
final rules promulgated under these acts suggested that the estimated number of lives
they saved collectively each year was far smaller than the annual number of lives lost
becauseof cigarette smoking. Doll and Peto (198 1) have estimated that the proportions
of cancers attributable to occupational and environmental exposures are 4 and 2 percent,
respectively, in contrast to the estimated 30 percent of cancer deaths that are caused by
smoking (Chapter 3).
This Section examines the history of tobacco product regulation for health and safety
purposes. The focus is on actions of the Federal Government, although relevant State
actions are also mentioned.

Regulation of TobaccoProducts Prior to 1964
In 1892, during a period in which several States were considering bans on cigarette
sales, the U.S. Senate’s Committee on Epidemic Diseases studied the cigarette issue
and decided it was properly a State matter (Dillow 1981). By 1908, 11 States had
banned the sale of cigarettes, primarily on the basis of aesthetic and moral objections
and on the basis of health concerns that were poorly documented at that time. The laws
proved unenforceable and were gradually repealed (Dillow 1981; Whelan 1984).
The Food and Drugs Act of 1906, the first Federal food and drug law, contained no
express reference to tobacco products. It defined a drug as including medicines and
preparations recognized in the United States Pharmacopeia (USP) or the National For-

mulary. Tobacco was listed in the 1890 edition of the USP, but it was deleted in the
next edition, which was released in 1905. Neuberger (1963) stated that this deletion
was rumored to have been made in exchange for support from tobacco-State Congressmen for passageof the law.
The 1906 Act also defined a drug as including substancesintended to be used for the
cure, mitigation, or prevention of disease in man or other animals. In 1914. the chief
of the Bureau of Chemistry in the U.S. Department of Agriculture, the predecessor to
the Food and Drug Administration (FDA), interpreted the 1906 Act by advising:
[Tlobacco and its preparations, when labeled in such a manner as to indicate their use for
the cure, mitigation, or prevention of disease. are drugs within the meaning of the act, and,
as such, are subject to the provisions thereof.
On the other hand, tobacco and its preparations which are not so labeled and are used for
smoking or chewing or as snuff and not for medicinal purposes are not subject to the
provisionsof the act (USDA 1914).

The 1906 Act was supersededin 1938 by the Federal Food, Drug, and Cosmetic Act
(FFDCA), which gives FDA jurisdiction with respect to food, drugs, medical devices,
and cosmetics. The definition of drug was expanded to include articles recognized in
the Homeopathic Pharmacopeia. The current Homeopathic Pharmacopeia contains a
monograph (i.e., a listing) for tobacco in the form of a tincture for application as a drug.
Conventional cigarettes made from tobacco leaves are not recognized as drugs in any
of the official compendia referred to in the “drug” definition of the FFDCA.
As further revised, the definition of “drug” in the FFDCA also includes “articles intended for use in the diagnosis, cure, mitigation, treatment, or prevention of disease in
man or other animals” and “articles (other than food) intended to affect the structure or
any function of the body of man or other animals” (FFDCA).
The FFDCA has not referred specifically to tobacco products as articles either within
or outside the scope of jurisdiction under the Act. Tobacco products, as they have been
customarily marketed, have not been considered by the FDA to fall within any of the
categories over which the agency has jurisdiction (Young 1988). However, the agency has taken jurisdiction over tobacco products on the grounds that they are “drugs”
when the manufacturer or vendor has made medical claims for the product (Young
1988). The FDA used this authority to assert jurisdiction over cigarettes in two cases
during the 1950s in which the FDA’s jurisdiction was upheld in court. The first action
involved Fairfax Cigarettes, which the manufacturer claimed to prevent respiratory and
other diseases (United States v. 46 Cartons . . . FairJax Cigarettes 1953). The second
action involved Trim Reducing-Aid Cigarettes, which contained the additive tartaric
acid, which was claimed to aid the smoker in weight reduction (United States v. 354

Cigarettes1959).
Bulk Cartons. . . Trim Reducing-Aid
In a 1952 court case that involved the Federal Trade Commission (FTC), the FTC
contended that the manufacturer deceptively advertised Chesterfield cigarettes and that
the cigarettes were a drug by a definition virtually identical to that in the FFDCA
(Federal Trade Commission v. Liggett and Myers Tobacco Company 1952). The COW
ruled that Chesterfield cigarettes did not meet the definition of a drug at issue in the
case. The FTC argument that the cigarettes were a drug was based in part on two types

of representations by the manufacturer. The first type was that the cigarettes did not
cause irritation of the throat and nose. The court ruled that this was not an affirmative
claim of a beneficial effect or therapeutic purpose, but was merely a representation that
the cigarettes had a nonadverse effect, and that such a representation was insufficient
to find the product to be a drug. The second type of representation, which the FTC
relied upon in asserting that the cigarettes were intended by the manufacturer to affect
the functions of the body, was that the cigarettes had a “soothing effect.” This was considered by the court to be not the type of bodily effect contemplated by the statute.
The FDA received new authority to regulate consumer products in 1960, with passage of the first Federal Hazardous SubstancesLabeling Act (FHSA), under which the
definition of hazardous substancecomprised six categories including toxic, corrosive,
irritant, strong sensitizer, flammable, or pressure-generating substance, which may
cause substantial personal injury or illness during or as a result of customary or
reasonable use. Tobacco products were not specifically excluded. However, the FDA
did not regulate tobacco products under that law.
In 1963, FDA expressed its interpretation that tobacco did not qualify as a hazardous
substanceunder the FHSA. It noted that tobacco did not appear to fit within any of the
PI-ISA’s six classifications, and that at no time during the congressional consideration
of the PHSA was there any indication that it was intended to cover tobacco (FDA 1963).
In the same document, FDA also noted that the Surgeon General of the Public Health
Service had recently appointed an Advisory Committee on Smoking and Health, and
FDA stated its preference to withhold making any recommendations on Federal action
regarding tobacco until the committee’s report was issued (FDA 1963).

Regulationof TobaccoProducts After 1964
Following the 1964 Surgeon General’s Report, Congress considered a number of bills
to regulate tobacco. From 1965 through 1978, over 75 bills were introduced into Congress on a wide variety of issues designed to address the smoking problem (Klebe
1979). The first U.S. House of Representatives bill dealing with smoking (H.R. 2248,
89th Congress) proposed amending the FFDCA to place cigarettes under the authority
of the FDA. Because there was no known safe level for tar, nicotine, or other tobacco
constituents, regulation would have likely resulted in prohibition of a product that was
widely used. Instead, following considerable debate, the House Committee on Interstate and Foreign Commerce reported out H.R. 3014 (89th Congress), which called for
warning labels on packages. This bill, along with its Senatecounterpart, led to the first
Federal cigarette labeling act (see Part I).
Other bills to regulate tobacco products indirectly by encouraging or requiring lower
tar or nicotine levels were introduced. Of the bills filed during the next 6 sessions, 13
contained provisions for taxing cigarettes according to tar and nicotine content or
cigarette length. Three other bills would have established maximum levels for tar and
nicotine content or cigarette length. None of these bills became law.
Consumer health and safety laws enacted after 1964 might have led to the regulation
of tobacco products. However, tobacco was specifically excluded in virtually all major
bills passed after 1964. In 1970, Congress passed the Controlled Substances Act to
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prevent the abuse of drugs, narcotics, and other addictive substances. In view of the
scientific knowledge of nicotine’s effects subsequently reported in the 1988 Surgeon
General’s Report (US DHHS 1988), nicotine would seem to be the type of substance
the statute was intended to regulate. However, the law specifically excluded tobacco
from the definition of a “controlled substance”in 21 U.S.C. 802(6).
In 1972, Congress passedthe Consumer Product Safety Act (CPSA) and established
the Consumer Product Safety Commission (CPSC), an independent regulatory agency,
to administer the law. The Act excluded tobacco and tobacco products from the definition of “consumer product” (15 U.S.C. 2052 (a)(l)(B)). The Act also transferred
authority for FHSA from the FDA to CPSC. Tobacco had not been exempted from
FHSA when it was first passed in 1960. The American Public Health Association and
others petitioned CPSC to set a maximum level of 21 mg of tar in cigarettes, under the
authority of FHSA. In 1974, CPSC voted 3 to 2 that it lacked the authority to do so.
The decision was appealed, and in April 1975, the U.S. District Court for the District
of Columbia ruled that CPSC had jurisdiction and ordered it to consider the petition
(American Public Health Association v. Consumer Product Safety Commission 1975).
On May 11, 1976, Congress amended FHSA to exclude tobacco or tobacco products
from the definition of hazardous substances.After this action, the court’s decision was
moot (Klebe 1979). The Senatereport on the action stated that the change was made to
clarify Congress’original intent and “should not be interpreted as reflecting any new
judgment on smoking and health” (SenateReport No. 94-25 1 (June 24.1975) for Public
Law 94-284).
In 1976. Congress passedthe Toxic SubstancesControl Act. One purpose of the Act
was to “regulate chemical substancesand mixtures which present an unreasonablerisk
of injury to health or the environment. . . ” (15 U.S.C. 2601 (b)). Evidence reported in
the Surgeon General’s reports indicates that tobacco and tobacco products could have
otherwise met the definition of “chemical substance”under the Act. However, the Act
excluded tobacco and tobacco products from that definition (15 U.S.C. 2602(2)(B)(iii)).
In 1977, the FDA was petitioned by Action on Smoking and Health (ASH) and others
to assertjurisdiction over cigarettes as a “drug” or a “medical device” under the definitions of the FFDCA and to restrict the sale of cigarettes to pharmacies. FDA denied
those requests (FDA 1977, FDA 1980), finding that the administrative records relating
to the requests did not contain the requisite evidence of intended use to bring cigarettes
within the drug or device definitions. ASH appealed the 1977 denial of its request that
FDA assert jurisdiction over cigarettes as a drug. The U.S. Court of Appeals for the
District of Columbia Circuit upheld the FDA’s interpretation of the scope of its jurisdiction over cigarettes (Action on Smoking and Health v. Harris 1980). ASH did not
appeal FDA’s denial (FDA 1980) of the request by ASH that FDA assertjurisdiction
over cigarettes as medical devices.
In 1988, the Coalition on Smoking OR Health petitioned the FDA to declare low-tar
and low-nicotine cigarettes to be a drug, asserting that manufacturers market them with
the intent of creating a consumer perception that they will mitigate or prevent disease
(Coalition on Smoking OR Health 1988a). The petitioners introduced evidence obtained through the discovery process in a 1988 New Jersey tobacco product liability
lawsuit that, in their view, documents manufacturer intent. In that suit, the jury found
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that the tobacco manufacturer had made express warranties to the consumer about the
health aspects of its cigarettes (Cipollone v. Liggeff Group Inc. et al. 1988). The petition was pending as of November 1988.
The issue of whether tobacco could be classified as a hazardous substance under
FHSA was addressedagain in 1984 in a tobacco product liability suit (Palmer v. Liggett Group Inc. 1984). The plaintiffs claimed that the tobacco manufacturer violated
FHSA by failing to place warning labels on cigarette packages from 1960, when the
first FHSA became law, until 196.5,when the Federal Cigarette Labeling and Advertising Act preempted cigarette labeling except as required under the Cigarette Act. The
U.S. District Court dismissed this claim, citing the legislative history of FHSA as
evidence that the intent of the legislators was not to cover tobacco, but to protect against
accidental poisonings by household chemicals.
In 1985, the Massachusetts Department of Public Health, acting under the authority
of the State hazardous substancelaw, which was modeled after the Federal law, declared
oral snuff to be a hazardous substance and required protective labeling on packages as
of July 1985. The State law, unlike the Federal statute, was never amended to exclude
tobacco. The Massachusetts action was followed by a wave of labeling bills in other
States and, the following year, by Congress’passageof the Comprehensive Smokeless
Tobacco Health Education Act of 1986 (Public Law 99-252). That Federal law
preempted the Massachusetts labeling requirement. However, oral snuff is still classified as a hazardous substance in Massachusetts (Connolly et al. 1986).
Tobacco products have also been classified as hazardous substancesin another State.
In 1986, California adopted the Safe Drinking Water and Toxic Substances Enforcement Act, which requires warnings for and regulation of chemicals known to cause cancer and reproductive toxic effects (Kizer, Warriner, Book 1988). Tobacco has been
identified as a carcinogen and reproductive toxicant under the law. In August 1988,
four environmental groups announced plans to file a lawsuit that would require that a
warning label about cancer and reproductive risks be placed on store shelves containing tobacco products that do not carry the Surgeon General’s warning. These products
include cigars, pipe tobacco, and roll-your-own cigarette tobacco (Matthews 1988). In
a settlement reached on October 18, 1988.25 tobacco manufacturers agreed to place a
warning label on cigars and pipe tobacco sold in California (Wilson 1988a). Canada
has also defined tobacco as a hazardous product in Federal legislation passed in 1988
(House of Commons of Canada 1988; C-204. 1988).
Currently, most Federal regulation of tobacco products is administered by the Bureau
of Alcohol, Tobacco, and Firearms (BATF) of the Department of the Treasury, and by
the Federal Trade Commission (FTC). Regulation by BATF involves tobacco taxation
with no intended impact on public health concerns, while the FTC actions involve advertising of tobacco products and the disclosure of health risks, as described in detail
in Part I of this Chapter.

Environmental TobaccoSmoke Exposure
The Occupational Safety and Health Act, passed in 1970, empowers the Labor
Department’s Occupational Safety and Health Administration (OSHA) to ensure that:
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Eachemployershall furnish to eachof his employeesemploymentand a placeof employment which arefree from recognizedhazardsthat arecausingor arelikely to causedeathor
seriousphysicalharm to his employees.
OSHA has set standards limiting occupational exposure to 24 airborne materials that
are present in tobacco smoke, including carbon monoxide and acrolein. Even though
environmental tobacco smoke (ETS) is not excluded from OSHA’s review, the agency has not sought to regulate it. A 1986 petition (Home et al. 1986) requested OSHA
to classify ETS as a category I potential occupational carcinogen. The petition was
denied. In 1987. ASH, joined by the American Public Health Association and the
Public Citizens Health Research Group, requested an emergency temporary standard
to prohibit smoking in indoor workplaces under the authority of the OSHA law. As of
November 1988, these petitions were pending (Public Citizen 1987).
The Clean Air Act of 1963 (Clean Air Act 1963) requires the Environmental Protection Agency (EPA) to regulate airborne pollutants. EPA has set standards for maximum acceptable exposures to pollutants that are also constituents of ETS. including
carbon monoxide and nitrogen dioxide. However, EPA has interpreted the statute to
apply to outdoor air pollutants only and has not moved to regulate exposure to ETS.

TobaccoProduct Additives
Exclusion of tobacco and tobacco products from Federal health and safety laws also
resulted in the exemption of tobacco product additives from regulatory review. The
1981 Surgeon General’s Report, The Changing Cigarette, noted that additives may be
in greater use in the low-tar brands to compensate for a loss in “flavor” brought about
by tar reduction (US DHHS 198 la). The Report noted that it was impossible to assess
the risks of the additives because manufacturers were not required to disclose the additives. The issue of additives was raised again in the 1984 Surgeon General’s Report,
citing the presence of powdered cocoa, which had been shown to enhance the carcinogenicity of tar. The Report observed:
A characterizationof the chemicalcompositionandadversebiologicalpotentialof theseadditives is urgently needed,but is currently impossiblebecausecigarettecompaniesare not
requiredto revealwhat additivesthey employ in the manufactureof cigarettes(US DHHS
1984).

A 1978 amendment to the Public Health Service Act (I%blic Law 95-626) contained
a number of tobacco-specific provisions. One called for a Department of Health and
Human Services (DHHS) study of the health risks of cigarette additives. Attempts by
DHHS to obtain complete, updated lists of additives from tobacco manufacturers were
unsuccessful (Cummins 1983). As discussed in Part I of this Chapter, the Comprehensive Smoking Education Act of 1984 (Public Law 98-474) required manufacturers to
provide the Secretary of DHHS with a list of all ingredients. However, the Secretary’s
authorities were limited to conducting research on the additives and reporting back to
Congress with findings on their potential health effects. No authority was granted to
restrict or eliminate ingredients found to be harmful.
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In 1988, CA. Blockers, Inc., announced development of a cigarette additive that allegedly blocks the action of nitrosamines and its carcinogenic metabolites contained in
tobacco smoke. The company intended to introduce the product into the market without
FDA approval, stating that the company would make no health claims (CA. Blockers,
Inc. 1988). However, the company’s prospectus describes the action of the additive as
blocking receptors in the lungs and states that its goal is “to eliminate a health risk associated with cigarette smoking” (CA. Blockers, Inc. 1987). The FDA has initiated an
investigation of this matter, which was under review as of November 1988.

Fire Safety of Cigarettes
Over 1,500 deaths each year are caused by fires ignited by burning cigarettes (Hall
1987). Even though this number is low in comparison with the estimate of 390,ooO
deaths caused by smoking-related diseases(Chapter 3), public concern is high because
many victims are nonsmoking infants and children or disabled persons (Botkin 1988).
Congressional legislation calling for “fire-safe”(e.g., self-extinguishing) cigarettes was
first introduced in 1974 and reintroduced in 1979. In 1983, eight States considered
similar legislation but none was enacted (McGuire 1983; Garner 1985). In 1984, Congress passedthe Cigarette Safety Act (Public Law 98-567). The purpose of the law was
to
determine the technical and commercial feasibility of developing cigarettes and little cigars
that would be less likely to ignite upholstered furniture and mattresses (CPSC 1987).

The Act established an Interagency Committee (IAC) for Cigarette and Little Cigar
Fire Safety that included representatives from CPSC, DHHS, and the U.S. Fire
Administrator’s Office. The IAC was advised by a Technical Study Group (TSG),
which was charged with undertaking “such studies and other activities as considered
necessary and appropriate to determine the technical and commercial feasibility” of
developing a fire-safe cigarette. Following 2 years of work, TSG concluded that it is
technically feasible and may be commercially feasible to develop a cigarette with a significantly reduced potential for igniting fires. After reviewing these findings, IAC concluded that issues concerning the economic feasibility, consumer acceptance, and
health implications were unresolved. IAC recommended the formation and funding of
a new advisory committee that, within 2 years of its formation, would develop and test
a prototype of a less ignition-prone cigarette. Two months before IAC made its report
to Congress, a major cigarette manufacturer announced the development of a new
product, commonly referred to in the press as a “smokeless cigarette” that, when lying
flat, is purportedly unlikely to ignite most materials with which it comes into contact
(R.J. Reynolds Tobacco Co. 1987) (seebelow). Legislation was introduced in the 100th
Congress to fund work of the new advisory committee and also to require the FDA to
set fire safety standards (H.R. 3440, S. 1763).
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SmokelessTobacco Products
When the 1964 Surgeon General’s Report was issued, the use of snuff and chewing
tobacco was on the decline and there was little interest in Congress or the public health
community in dealing with smokeless tobacco. In 1965, the Federal excise tax on
smokeless tobacco products was repealed. Smokeless tobacco products, particularly
moist snuff, were more aggressively marketed in the late 1970s by tobacco manufacturers and promoted as an alternative to the cigarette (Connolly et al. 1986).
In the absence of restrictions on advertising, moist snuff was marketed without waming labels on television and in other media. From 1978 through 1985, sales for moist
snuff rose by 55 percent. By 1985, there were an estimated 13 million users nationally, of whom 3 million were below 21 years of age (US DHHS 1986c). Tobacco
manufacturers developed low-nicotine snuff products that may be used as a “starter” to
snuff use. A graduation strategy was employed in which the new users were encouraged
to switch to higher nicotine brands over time (Connolly 1986; Connolly et al. 1986;
Feigelson 1983).
As described in Part I, legislation to require health warning labels on smokeless tobacco packages was pending in 26 States when manufacturers, faced with the possibility
of multiple different State labeling requirements, sought a uniform national law that
preempted State action (Connolly et al. 1986). One State (Utah) considered but did
not pass legislation to ban smokeless tobacco use (Utah House of Representatives
1986). Existing policies for cigarettes (excise taxes, prohibition on sales to minors, ban
on television advertising, and warning labels on packages and print ads) were extended
to apply to smokeless tobacco at the Federal and State levels.

Alternative Nicotine-Containing Products
Beginning in 1985, tobacco manufacturers introduced a variety of new products that
delivered nicotine to the user and produced little or no smoke. The public health impact of the marketing of these new products is unknown because limited information
is available about the products or their appeal. The 1988 Surgeon General’s Report on
nicotine addiction compared the use of the alternative nicotine delivery systems, in
combination with regular cigarettes, with the “nonmedically approved use of
methadone by opioid-dependent individuals when their drug of choice (e.g., heroin) is
not available, and they are not involved in treatment for opioid dependence” (US DHHS
1988). The public health community has expressed concern that the alternative nicotine
delivery systems will encourage experimentation among non-tobacco-using adolescents, will be used as an alternative to cessation by current smokers, may encourage
relapse among former smokers, and may be used where smoking is prohibited @lade
1988b; AMA 1988; Coalition on Smoking OR Health 1988b). The 1988 Surgeon
General’s Report called for an evaluation of the potential toxic and addictive effects of
new nicotine-containing products (US DHHS 1988).
Whether these alternative nicotine delivery products are “drugs” or “devices” as
defined by the FFDCA (and therefore subject to FDA jurisdiction) is being addressed
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on a case-by-casebasis. The Commissioner of the FDA took the following
testimony before Congress:

position in

[T]he Agency must attempt todifferentiatebetween the traditional tobaccoproductmarketed
without medical claims, and therefore not regulated by FDA, and the newer innovations
designed to deliver nicotine to satisfy a nicotine dependenceor otherwise to affect the structure or function of the body. FDA must decide, on a case-by-case basis, which product is
subject to the FDC Act (Young 1988).

The FDA has reviewed or is reviewing four nicotine-containing products described
below. In three cases,the FDA exerted jurisdiction over the product; two of these were
removed from the market and one was approved for sale as a new drug. A decision in
the fourth case has not been reached, as of November 1988.

A device called the Favor Smokeless Cigarette was introduced in 1985. This
cigarette-sized white plastic tube had a fibrous plug impregnated with nicotine at one
end. Users sucked air through the other end, drawing a nicotine aerosol into the oral
cavity. The product contained nicotine purportedly derived from tobacco but did not
contain tobacco leaf. In February 1987, the FDA determined that Favor was “a nicotine
delivery system intended to satisfy a nicotine dependence and to affect the structure
and one or more functions of the body” (FDA 1987a; Young 1988; FDA letter to Congressman Waxman 1987b). As such, it met the FDA definition of a drug. The FDA
also determined that Favor was a “new drug” within the meaning of the FFDCA because its composition was not generally recognized as safe and effective under the
prescribed or recommended conditions of use (Young 1988). The FDA went on to state
in the regulatory letter (FDA 1987a):
The medical literature clearly recognizes that nicotine is well absorbed from the lungs; that
it has potent pharmacologic effects, including effects on the nervous system; and that
nicotine is a drug of dependence. . [I]t is our position that Favor is a nicotine delivery system intended to satisfy a nicotine dependence and to affect the structure and one or more
functions of the body. Because of its intended uses, Favor is a drug as defined within section 201(g) of the Federal Food, Drug, and Cosmetic Act.

In 1987, the Pinkerton Tobacco Company introduced Masterpiece Tobacs, a tobacco chewing gum containing approximately 1 mg of nicotine. By the appearanceand
function of the product, the FDA determined that it was a food and becauseit contained
tobacco, which is generally not considered safe for use in foods, it was an adulterated
food. Both products, Favor Smokeless Cigarettes and Masterpiece Tobacs, have been
removed from the marketplace (FDA letter to CongressmanWaxman 1987b). A tobacco toothpaste containing ground snuff was introduced for sale in Indian food stores in
the United States in 1987. Possible regulation was under review by the FDA as of
November 1988.
The FDA has approved and allowed for sale nicotine polacrilex chewing gum, intended and labeled as a smoking cessation product and available only with a physician’s
prescription. The manufacturer subjected the gum to new drug safety and efficacy testing as a smoking cessation aid, and a New Drug Application for the product was approved in January 1984 (FDA letter to Congressman Waxman 1987b; Chapter 6).
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In the fall of 1987, R.J. Reynolds Tobacco Company (RJR) announced the development of a new product whose exterior resembles a cigarette but whose composition is
based on a technology not previously associated with conventional cigarettes. The
device contains an insulated carbon fuel element at one end that is ignited and emits
heat that is drawn across a bead-filled aluminum chamber, around which tobacco is
wrapped. The chamber contains nicotine from a tobacco extract, flavorings, and a
humectant. These are nebulized to form a smoke-like aerosol containing nicotine, carbon monoxide, carbon dioxide, and other ingredients. The company claims that less
sidestream smoke is released into the environment. RJR also claims that the new
product results in a substantial reduction in the number and concentration of compounds
delivered to the user (RJR 1985b, 1987, 1988). However, many of the toxic and carcinogenic constituents typically present in the “tar”component of tobacco smoke (e.g.,
benzo(a)pyrene) are still present in the aerosol (RJR 1988). In addition, concern has
been expressed that the product can be manipulated easily to allow it to be used to
deliver “crack” cocaine (Cone and Henningfield 1989).
In October 1988, R.J. Reynolds began test marketing this product under the name
Premier. The FDA has been petitioned by the American Medical Association and the
Coalition on Smoking OR Health to exert jurisdiction over the new product on the
grounds that it is a drug or medical device and that health claims are being made (AMA
1988, Coalition on Smoking OR Health 1988b). As of November 1988, the FDA had
both petitions under review. (See Chapter 5.)

Summary
Since the first Surgeon General’s Report in 1964, a number of proposals have been
made for FDA or other agencies to regulate tobacco products or their ingredients because of their effects on health and safety. These efforts have been unsuccessful except in a few cases when manufacturers made health claims or when FDA deemed the
product to be a food. Since there are no known safe levels for tar, nicotine, or other
tobacco ingredients, in the absenceof legislation, FDA regulation would probably have
resulted in a ban of tobacco products, even those that might have been made less hazardous than conventional cigarettes. Instead of allowing regulation by Federal agencies, Congress in most cases reserved to itself jurisdiction over tobacco products,
banned tobacco advertising in broadcast media, and required a disclosure of risks on
packages and print ads (See Part I of this Chapter). This approach, however, allowed
tobacco manufacturers to modify products and introduce new ones without subjecting
them to the scrutiny of Federal agencies concerned with health and product safety.
During the early 197Os,low-yield cigarettes were introduced and implicitly promoted
as being less hazardous than conventional products (Davis 1987; US DHHS 1981a;
Chapter 5). Beginning in the late 1970s smokeless tobacco was more aggressively
marketed as an alternative to smoked tobacco. Sheppard (1985) has described this as
the “controlled” tobacco product cycle in which cigarette manufacturers manage existing demand and create new demand by varying the form of the tobacco product as public
awarenessabout the dangers of traditional cigarettes increases.
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Several approacheshave been proposed to increase the regulation of tobacco products
without resulting in a total ban. The first proposal would regulate new products or new
product modifications while exempting existing products from regulatory review. An
international example of this approach to product regulation concerns the introduction
of smokeless tobacco products into countries with no established smokeless tobacco
users. In 1987, the World Health Organization Study Group on Smokeless Tobacco
recommended that such countries prohibit smokeless tobacco products before their use
became common (WHO, in press). Based on this recommendation, four nations whose
residents have no history of using oral snuff (Australia, New Zealand, Hong Kong, and
Saudi Arabia) banned the manufacture, sale, or importation of oral snuff; Ireland banned
the sale of snuff, and Great Britain had legislation pending as of November 1988. A
second approach to tobacco product regulation would continue to recognize the special
status of tobacco products but regulate their marketing and sales in line with the marketing of other drugs and alcohol. A third approach is to use legislation to bring tobacco
products under the jurisdiction of Federal regulatory agencies without banning them by
explicitly limiting the power of the Federal agency. Legislation introduced in Congress
in 1987 included provisions that would bring tobacco products under regulatory control of the FDA and the CPSC (H.R. 2376 and H.R. 3294), but these bills were not
enacted.

CONCLUSIONS
Part I. PoliciesPertaining to Information and Education
1. The Federal Government’s efforts to reduce the health consequencesof cigarette
smoking have consisted primarily of providing the public with information and
education about the hazards of tobacco use. Two of the most well-known
mechanisms are the publication of Surgeon General’s Reports and the requirement
of warning labels on cigarette packages. A system of rotating health warning
labels is now required for all cigarette and smokeless tobacco packaging and advertisements.
2. Current laws do not require health warning labels on all tobacco products and do
not require monitoring of the communications effectiveness of the warnings. Furthermore, existing laws do not provide administrative mechanisms to update the
contents of labels to prevent the overexposure of current messagesor to reflect advances in scientific knowledge, such as new information about the addictive nature of tobacco use.
3. There is insufficient evidence to determine the independent effect of cigarette
warning labels, particularly the rotating warning labels required since 1985, on
public knowledge about the health effects of smoking or on smoking behavior.
4. Information about tar and nicotine yields appears on all cigarette advertisements
but not on all cigarette packages. Levels of other hazardous constituents of tobacco smoke, such as carbon monoxide, hydrogen cyanide, and ammonia, are not disclosed on packages or advertisements. Little information is available to the public
about the identity or health consequencesof the additives in tobacco products.
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5. Declines in adult per capita cigarette consumption have occurred in years of major
dissemination of information on the health hazards of smoking. These include
1964, the year of the first Surgeon General’s Report on smoking and health, and
1967-70, when antismoking public service announcements were widely broadcast on radio and television, as mandated by the Federal Communications
Commission’s Fairness Doctrine.
6. In 1985, when cigarette advertising and promotion totaled 2.5 billion dollars,
cigarettes were the most heavily advertised product category in the outdoor media
(e.g., billboards), second in magazines, and third in newspapers. Over the past
decade, the majority of cigarette marketing expenditures has shifted from traditional print advertising to promotional activities (e.g., free samples, coupons,
sponsorship of sporting events).
7. An estimated 1 percent of the budget allocated to disease prevention by the U.S.
Department of Health and Human Services is devoted specifically to tobacco control. These expenditures totaled 39.5 million dollars in 1986.

Part II. EconomicIncentives
1. Cigarette excise taxes are imposed by the Federal Government (16 cents per pack),
all State governments. and nearly 400 cities and counties. On average, Federal
and State excise taxes add 34 cents per pack to the price of cigarettes. Cigarette
excise tax rates have fallen since 1964 in real terms because the rate and magnitude of periodic tax increases have not kept pace with inflation.
2. Studies demonstrate that increases in the price of cigarettes decrease smoking,
particularly by adolescents. It has heen estimated that an additional 100,000 or
more persons will live to age 65 as a result of the price increases induced by the
1983 doubling of the Federal excise tax on cigarettes.
3. In 1964, smoking status was not considered in the determination of insurance
premiums. Currently, nearly all life insurers but only a few health, disability, and
property and casualty insurers offer premium discounts for nonsmokers. Few
health insurers reimburse for the costs of smoking cessation programs or treatment.

Part III. Direct Restrictions on Smoking
1. Restrictions on smoking in public places and at work aregrowingin numberand
comprehensiveness,as a result of both Government actions and private initiatives.
Forty-two States and more than 320 communities have passed laws restricting
smoking in public, and an estimated one-half of large businesseshave a smoking
policy for their employees.
2. The goal of these smoking restrictions is to protect individuals from the consequences of involuntary tobacco smoke exposure, but they may also contribute to
reductions in smoking prevalence by changing the attitudes and behavior of current and potential smokers. Insufficient research has heen undertaken to determine the extent, if any, of these effects.
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3. There are fewer legal restrictions on children’s access to tobacco products now
than in 1964, despite what has been learned since then about the dangers of tobacco use, its addictive nature, and the early age of initiation of smoking.
4. As of January 1, 1988, laws in 43 States and the District of Columbia restricted
the sale of cigarettes to minors. Nevertheless, tobacco products are relatively easy
for children to obtain through vending machines and over-the-counter purchases
because of low levels of compliance with and enforcement of current laws.
5. Tobacco products have been exempted by law or administrative decision from the
jurisdiction of Federal regulatory agencies under whose authority they might
otherwise fall.
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Introduction
As the preceding chapters have documented, concern about the hazards of smoking
during the past 25 years has been associated with development and dissemination of
scientific knowledge and with a wide variety of private and public sector activities intended to reduce the disease burden of smoking. Collectively, these efforts have been
labeled “the antismoking campaign” (Warner 1977, 1989). This Chapter reports on
research concerning the effects of the campaign and accompanying knowledge and attitudinal changes on cigarette consumption and its mortality toll. Whereas previous
chapters have examined trends in smoking behavior and its health consequences, the
research reviewed in this Chapter analyzes how these trends compare with those that
would have been expected in the absence of changes in the smoking-and-health environment.
Prior to reviewing the evidence, the next section presents a brief discussion of what
the term “antismoking campaign” is intended to connote throughout the Chapter.
The Antismoking

Campaign

Activities directed at discouraging the use of tobacco products were reviewed in
Chapters 6 and 7. While some of these activities have been developed explicitly as
campaigns against smoking, such as efforts of the major voluntary societies, there has
been no single, longstanding, organized, national campaign to reduce smoking and its
associated disease burden. The widespread perception of the existence of a national
“campaign” reflects the large number of antismoking activities, their shared goals of
smoking prevention and cessation, and their persistence throughout the past 25 years.
Smoking cessation and prevention activities predated the first Surgeon General’s
Report, but 1964 marked the beginning of the first period of sustained, substantial, and
expanding antismoking activity. Hence “the antismoking campaign” is typically dated
from publication of the first Report. Important developments related to smoking and
health from 1964 through 1988 are presented in the Appendix to this Chapter.
Throughout this Chapter, the term “antismoking campaign” is used in a broader context as a convenient designation for the collectivity of these activities and for the changing social norms that have accompanied them (see Chapter 4). In essence, it serves as
a shorthand expression covering smoking-and-health knowledge, concern, and reaction, the entirety of changes in the social environment spawned by scientific and social
interest in the hazards of smoking. This includes the conduct of the tobacco industry
in response to concerns about those hazards. Thus, for example, manufacturers’ promotion of low-tar and -nicotine cigarettes in the 1970s is both a response to public concerns about smoking and a contributor to smoking behavior and its health consequences. Research on the behavioral and health implications of the campaign therefore
examines the net effects of “pro” and “anti’‘-smoking information and activities.
Scholars have addressed the effects of both specific seminal events of the antismoking campaign and the consequences of the campaign in its entirety. Among the seminal events analyzed by researchers are publication and media coverage of the first Surgeon General’s Report, the Fairness Doctrine broadcast media antismoking public

service announcements of 1967-70, the ensuing ban on broadcast advertising of cigarettes, and the spread of nonsmokers’ rights legislation in the 1970s and 198Os,all discussed in the preceding chapter. The pattern of one significant influence on cigarette
consumption-excise taxation-has also been considered part of the antismoking campaign: a steady pattern of increases in State taxes in the 8 years following release of the
first Surgeon General’s Report might be construed as a campaign response, at least in
part (Warner 198 1b). Analysis of the role of excise taxation in the antismoking campaign, reviewed below, has treated taxation as both a component of the campaign and
an independent phenomenon (Warner 1977,1981a, 1989).
Research reviewed in this Chapter focuses on campaign effects since 1964, with one
important exception: the shift from unfiltered to filtered cigarettes in the 1950s following the first widespread public concern about a link between smoking and lung cancer,
and cigarette manufacturers’ development and marketing of new filter-tipped products.
Behavioral Effects of the Campaign
In terms of health implications, the most significant behavior changes associated
with the antismoking campaign likely relate to the most basic measures of smoking:
prevalence and per capita cigarette consumption. Following examination of the
evidence pertaining to impact of the campaign on these variables, this Section briefly
reviews two other behavioral measures relating to smokers’ choice of cigarette type:
shifts toward filtered cigarettes and low-tar and -nicotine brands.
Smoking Prevalence
The most common index of changes in smoking behavior is smoking prevalence.
Trends in prevalence by a variety of socioeconomic and demographic characteristics
were reviewed in Chapter 5. Analytical studies relating prevalence trends to antismoking activities are relatively few in number, although the literature on cigarette excise
taxation and the broadcast media advertising ban includes studies that have relied on
survey-based prevalence data; these were reviewed in Chapter 7 (e.g., Lewit, Coate,
Grossman 1981; Lewit and Coate 1982).
Evidence pertaining to the effects of the antismoking campaign on smoking in various
age-sex cohorts was examined in a previous Surgeon General’s Report (US DHEW
1979). Since publication of that Report, two studies have analyzed the cohort
prevalence effects of the antismoking campaign in its entirety (Warner and Murt 1982;
Warner 1989). Findings from these studies are reviewed in this Section. Discussions
of the strengths and limitations of cohort analyses have been presented previously by
the Surgeon General (US DHHS 1980) and by other scientists (Harris 1983; Brown and
Kessler 1988).
Among changes in the prevalence of smoking since 1964, some logically suggest significant response to the smoking-and-health message. The decreasing prevalence of
smoking among both men and boys serves as the most obvious example. Other patterns often have been interpreted as reflecting little response to the message. The most
notable example is the relatively steady trend in adult female smoking prevalence from
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1964 through the late 1970s followed by relatively modest decreases in the 1980s. A
second example is the apparent increase in smoking by teenage girls through the mid1970s. (See Chapter 5.)
Warner and Mutt (1982) argued that the female prevalence data have been
misinterpreted. Conceptually, they suggested, the appropriate question was how
prevalence in a given year compared with the rate that would have been experienced
without the campaign, and not simply how prevalence had changed over time. In the
case of women, smoking prevalence had been rising rapidly since World War II, paralleling the diffusion pattern of smoking by men two to three decades earlier. Without
the antismoking campaign, Warner and Murt argued, smoking prevalence would have
been expected to have continued to increase as it had with men. As such, the stability
of female smoking prevalence in the mid- 1960s. at a level far below that attained by
men, should be interpreted as a significant response to the antismoking campaign.
Warner and Murt (1982) and Warner (1989) developed estimates of prevalence
without the campaign, a process they described as necessarily involving the use of
numerous assumptions whose quantitative precision or qualitative appropriateness can
be challenged. The authors tested the overall validity of their estimates by converting
the annual cohort projections into estimates of annual aggregate cigarette consumption
and then comparing these with estimates derived by Warner (198la, 1989) in a
methodologically distinct analysis of aggregate cigarette demand. The pattern
generated by aggregating the subjective data was highly similar to that estimated
through use of regression analysis with objective data on cigarette production and sales.
Nevertheless, the nature and number of assumptions recommend that the analysis be
interpreted in qualitative terms, as a demonstration that smoking prevalence has been
influenced, apparently substantially, by the smoking-and-health message.
Tables 1 and 2 illustrate the authors’ comparative perspective for men and women,
respectively. Each cell in each table records smoking prevalence for the relevant birth
cohort and the relevant year, in 5-year increments from 1965 through 1985, based on
survey respondents’ self-reports. These entries are called “reported” prevalence (R in
the tables). (See Harris 1983 for discussion of retrospective self-report biases.) Each
cell also provides an estimate of the smoking rate that might have been expected in the
absence of the antismoking campaign (“expected” prevalence, E in the tables). The
difference between the two figures for the specific birth cohort in a given year represents an estimate of the percentage points of smoking prevalence avoided by the campaign. Avoided prevalence includes both campaign-related quitting and noninitiation
of smoking. The data are from Warner’s (1989) updating of the authors’ original study
(Warner and Murt 1982). Both references describe the method of determining
“expected” prevalence. The updated study presents annual data for both “reported” and
“expected” prevalence for 1964 through 1985.
Table 1 indicates, for example, that in 1975, 53 percent of men born between 1941
and 1950 reported themselves to be smokers, However, had their smoking patterns
not been influenced by the antismoking campaign, an estimated 64 percent of them
would have been smoking in 1975. Without a response to the campaign, their smoking prevalence would have been 11 percentage points, or 2 1 percent, higher than it actually was. By 1985. the cohort’s smoking prevalence had fallen 15 points to 38 per651
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cent. Prevalence expected in the absence of the campaign would have fallen too, but
only by 4 points (to 60 percent). Consequently, the gap between reported prevalence
and that which would have been anticipated without the campaign had increased to 22
percentage points. Thus. Warner (1989) estimated that for men born between 1941
and 1950, smoking prevalence would have been 58 percent higher than it was in 1985
(the 22 percentage-point gap divided by reported prevalence of 38 percent), had the
men’s smoking not been influenced by smoking-and-health knowledge and social
change.
Table 2 shows that for women born between 1921 and 1930, expected prevalence exceeded reported prevalence by 10 percentage points in 1975. Both measures fell
through the mid- 1980s although reported prevalence decreased more than expected
prevalence without the campaign, so that the gap between the two widened to 17 percentage points by 1985. In that year, according to the estimates, in the absence of the
antismoking campaign, smoking prevalence in this cohort of women would have been
63 percent higher than it actually was (the 17 percentage-point gap divided by reported
prevalence of 27 percent).
Figures 1 and 2 illustrate this perspective on the impact of the campaign on smoking
prevalence by plotting annual figures for reported and expected prevalence, as well as
pre- 1964 prevalence estimates, for two other cohorts, one male and one female. In each
case, the solid line plots actual reported prevalence and thedashed line plots the anticipated prevalence in the absence of the antismoking campaign. The gap between the
two lines constitutes a measure of the impact of the campaign on smoking prevalence
for these two birth cohorts.
The analysis indicates that all 12 of the age-sex birth cohorts experienced substantial quitting or noninitiation of smoking as a result of the antismoking campaign. By
1985, the estimated gap between actual (reported) prevalence and that anticipated
without the campaign ranged from a low of 6 percentage points for the eldest female
cohort to a high of 28 percentage points for the youngest males.
The percentage-point gap is larger for each male cohort than for the same-age female
cohort. This is consistent with the common observation that the campaign has encouraged more men to quit than women. However, because the actual smoking
prevalence of each birth cohort is smaller for women than for men, this standard observation misses an essential consideration: the ratios of percentage points of campaignrelated quitters and noninitiators to the percentages of actual smokers are quite comparable for men and women. Thus, when the 1985 percentage-point gap (the last row
in Tables I and 2) is divided by actual prevalence in that year, this measure of relative
quit-and-nonstart rate indicates little difference between males and females.
The percentage-point gap in 1985 generally increases from the older to the younger
birth cohorts, especially for the females. Warner and Murt observed that this might be
expected because decisions concerning the initiation of smoking occurred after 1964
for many members of the two youngest cohorts and well before 1964 for the older
cohorts. Decisions not to start smoking may be easier than decisions to quit.
The expected prevalence figures indicate that a majority of each of the four youngest
male cohortc would have been expected to be smokers in 1985 without the campaign,
including two-thirds of men born from 195 1 through 1960. In fact, fewer than 40 per654
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cent of each cohort reported themselves to be smokers that year. Similarly, without the
campaign, smoking prevalence in the four youngest female cohorts would have been
expected to include a majority or near majority of the women (44 percent for the 192130 birth cohort to 54 percent for the 195 l-60 cohort). Yet each of these cohorts reported
prevalence rates of either 27 percent (192 l-30 cohort) or 32 percent (I 93 l-60 cohorts).
Warner and Mutt observed that the peak prevalence of the youngest cohort of males
(born 195 l-60), which fell short of 50 percent, made this cohort the first group of men
born during the century never to have included a majority who were smokers. Supportive of the large gap found between this cohort’s reported prevalence and the estimate
of prevalence without the campaign are data on the peak prevalence of each of the older
cohorts, reported by Harris (1983) and presented in Table 3. In the space of a single
IO-year period, peak prevalence fell 16 percentage points, from 58 to 42 percent (for
the 194 l-50 and 195 l-60 birth cohorts, respectively). In the span covered by three loyear birth cohorts, the maximum percentage of men smoking fell by almost 30 percent655
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age points (from 70 percent for the 1921-30 cohort). Preliminary data from the 1987
National Health Interview Survey (NHIS), combined with other NHIS data from the
1980s suggest that the peak prevalence for the cohort of males born between 1961 and
1970 may represent a further decrease of as much as 12 or 13 percentage points, to a
rate of 29 to 30 percent.
The rates attained by the I9 1 l-30 cohorts suggest that the expected peak prevalence
figures for males in Table 1 may be conservative. This perception is reinforced by
recognition that the 192 l-30 cohort achieved its peak rate of smoking the year of the
first major public concern about smoking and cancer, and that succeeding cohorts
reached peak smoking age during other periods of concern about the health consequences of smoking.
In this context, had women’s smoking patterns eventually mirrored those of men approximately three decades earlier, the expected prevalence figures in Table 2 would
have to be considerably larger than they are. As such, the gaps between reported and
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expected prevalence for women may be conservative measures of the impact of the antismoking campaign on women’s smoking prevalence.
Warner (1989) multiplied the reported and expected prevalence estimates for 1985
by cohort-specific population estimates to generate estimates of the 1985 population of
smokers with and without the antismoking campaign. including the cohort born 196170, and adjusting population estimates to reflect the differential mortality of smokers.
Warner estimated that in 1985 there were 56 million American smokers born between
1901 and 1970. In the absence of the campaign. he estimated that there would have
been 9 1 million smokers.
Not considered in Warner and Murt’s analyses is change in the consumption of other
tobacco products. Throughout much of the century. while the prevalence of cigarette
smoking was first rising and then falling, the use of other smoking tobaccos and smokeless tobacco products was diminishing. From the mid- 1970s into the present decade,
decreases in the prevalence of smoking by boys occurred at the same time that the
prevalence of smokeless tobacco use by boys was rising (Connolly et al. 1986). (See
Chapter 5.) The significance of this most recent inverse correlation has not been established, but it implies that the prevalence of tobacco use by boys may not have decreased
as much as data on cigarette smoking might suggest.
Per Capita Cigarette Consumption
While smoking prevalence is likely the best single measure of smoking behavior, a
second measure has been employed frequently as an index of a society’s smoking exposure: adult per capita cigarette consumption. typically defined as total cigarette consumption divided by the population over 17 years of age. One advantage of this measure
is that it is derived from objective data. Aggregate consumption is calculated on the
basis of cigarette production, tax, and sales data, adjusted for inventories [US DHEW
1979). (See Chapter 5.) Adult population estimates are from census data. Both sources are considered quite reliable. By contrast. self-reported cigarette consumption is
subject to inaccuracies due to underreporting (Warner 1978) and “digit bias,” the tendency to report daily consumption in terms of the number of cigarettes in the packs
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selected by smokers or in other round numbers (e.g., 10 and 30; see Chapter 5) (Kozlowski 1986).
Per capita consumption has the additional advantage of being a conservative measure
of downward trends in smoking behavior, one thus unlikely to exaggerate the extent of
change, because it does not take account of other smoking behavior changes that might
increase one’s estimation of response to the antismoking campaign. For example,
smokers’ switching to low-yield cigarettes could increase per capita consumption, because of the tendency to compensate for reduced nicotine yield per cigarette (US DHHS
198 1, 1988: Gerstein and Levison 1982). As such, by itself, the market shift toward
low-tar and -nicotine cigarettes may have introduced a tendency toward increases in
per capita consumption that does not necessarily reflect any greater societal exposure
to tobacco (Walker and Brin 1988). Thus, estimation of campaign response based on
the pattern of per capita consumption may understate the extent of true response.
This advantage of the measure also points out its chief limitation: it masks changes
in the composition and individual behavior of the smoking population. Per capita consumption offers no insight into variations in the sex, age, income, or education distribution of smokers; it fails to distinguish a change in the number of smokers from a
change in the number of cigarettes the average smoker consumes; and, as just discussed,
it ignores several other potentially important changes in smoking behavior, such as
smokers’ switching to low-yield cigarettes or reducing the amount of each cigarette
smoked.
The analytical perspective involved in the per capita consumption studies is identical to that employed in the preceding cohort analysis: the objective remains toestimate
smoking patterns that would have been expected without the antismoking campaign
and then to compare them with realized patterns. The methodological approach is quite
different. however, as has been the focal point of most of the relevant studies. Specifically. several authors have estimated impacts of the campaign in econometric analyses
in which data on adult per capita cigarette consumption (the dependent variable) were
regressed on data on a series of independent variables, including dummy variables and
other measures intended to reflect years of prominent antismoking activity. Regression coefficient estimates in these studies indicate whether the years of special antismoking activity were associated with statistically significant decreases in per capita
cigarette consumption. and if so, to what extent.
Effects in Years of Major Smoking-and-Health Events
Interest in major developments affecting the demand for cigarettes has emphasized
changes in per capita cigarette consumption in and after the years in which they occurred. The developments studied have included the first widespread public discussion
about the link between smoking and cancer in the United States in 1953 and 1954; publication of the first report of the British Royal College of Physicians on smoking and
health in 1962 (Royal College of Physicians 1962); publication of the first Surgeon
General’s Report in 1964 (US PHS 1964); airing of the Fairness Doctrine antismoking
messages on U.S. television and radio from 1967 through 1970; broadcast ad bans in
several countries; and the spread of nonsmokers’ rights laws in the United States begin658

ning in the mid-1970s. Figure 3 indicates how decreases in adult per capita consumption in the United States corresponded to the timing of the major U.S. smoking-andhealth events.
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Although there are exceptions (e.g., Fujii 1980), studies of individual “shocks to the
system, ” such as publication of the first Surgeon General’s Report, are quite consistent
in their finding that cigarette consumption exhibited statistically significant decreases
during these years, with the estimated magnitude ranging from about 3 to 8 percent of
per capita consumption in the year of the event (Bishop and Yoo 1985; McGuinness
and Cowling 1975; Radfar 1985; Witt and Pass 1983; Hamilton 1972; Atkinson and
Skegg 1973, 1974; Atkinson and Townsend 1977; Peto 1974; Russell 1973; Ippolito,
Murphy,Sant 1979; Doron 1979; Schneider, KleinMurphy 1981; Warner 1977,1981a,
1989). Many authors of these studies have concluded that these effects were
transitory-that is, consumption rapidly returned to its previous baseline (e.g., Atkinson
and Skegg 1973,1974; Atkinson and Townsend 1977; Warner 1977, 1981a; Witt and
Pass 1983)-but others believe that some of the shocks caused permanent shifts
downward in the demand for cigarettes (e.g., Ippolito, Murphy, Sant 1979).

Considering antismoking activities after the 1964 Report and the Fairness Doctrine
ads (discussed in Chapter 7), Doron (1979) concluded that antismoking publicity
depressed per capita consumption by approximately 900 cigarettes in 1970. Schneider,
Klein, and Murphy ( 198 I ) analyzed the effects of three antismoking events together
and concluded that they had had a modest collective impact on cigarette consumption
(decreasing it 8.3 percent), but a substantial impact on per capita tobacco consumption
(a decrease of 39 percent from 1964 through 1978). because they encouraged smokers
to switch to filter and low-tar and -nicotine cigarettes (discussed below). However,
Schneider. Klein, and Murphy failed to account for changes in cigarette production
technology that reduced tobacco consumption independent of changes in consumer
demand. These included tobacco sheet reconstitution, increased use of stems and
scraps, and addition of nontobacco filler materials. (See also Walker and Brin 1988.)
Considerable interest has focused on government policies with respect to broadcast
advertising of cigarettes, encompassing both the Fairness Doctrine antismoking messages in the United States and the banning of television and radio advertising of cigarettes in several Western countries. Research on the impacts of these policies emerged
soon after they were adopted. Analysis has reemerged in recent years in part because
of the relevance of these experiences to the contemporary debate on banning advertising and promotion of tobacco products (Chapter 7).
Most analysts have concluded that the Fairness Doctrine ads were effective in discouraging cigarette consumption, although estimates of their deterrence effect range
from relatively small impacts (Baltagi and Levin 1986; Schneider, Klein, Murphy 1981;
Fujii 1980) to effects on the order of other major shocks, such as the Surgeon General’s
Report (Doron 1979). to as much as 14 percent of per capita consumption (Hamilton
1972; Warner 1977. 198la. 1989). At least one study has concluded that the
antismoking ads did not have an independent deterrence effect (Ippolito, Murphy, Sant
1979). Per capita consumption fell each of the years of the ads. (See Chapter 7.)
Because objective consumption data are not specific to groups of consumers, no
analysis based on these data has investigated campaign effects on children and
teenagers. The only econometric analysis to examine teenagers’consumption response
to the Fairness Doctrine ads relied on survey-based prevalence data (Lewit, Coate,
Grossman 1981). That study concluded that the messages produced a 5.2~percent
decrease in teen smoking during their first year, but their novelty, and hence effectiveness, diminished by the second year.
With broadcast ad bans having been adopted in several Western countries, analysts
have studied the effect of this major antismoking event in a variety of countries. While
assessmentsof the impact of the U.S. broadcast ad ban effective in 197 I were reviewed
briefly in Chapter 7, it is useful to reiterate those findings and supplement them with
the conclusions of authors who have studied bans in other countries.
The U.S. broadcast ban on cigarette ads is the event for which there is least agreement in the literature about consumption implications. As discussed in Chapter 7, some
analysts have concluded that the U.S. ban was counterproductive, actually contributing to increased cigarette consumption. Hamilton (1972) predicated this judgment on
his evaluation of the relative effectiveness of pro- and antismoking advertisements. He
estimated that prosmoking advertising increased per capita consumption by 95 ciga-
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rettes per year, while the Fairness Doctrine ads decreased it by 53 I. Consequently.
prohibiting cigarette advertising, which also eliminated the need for broadcasters to
donate time to the smoking-and-health cause. resulted in a net gain in cigarette sales.
Schneider, Klein, and Murphy ( 198 I ) also concluded that the ban increaTed consumption, but primarily because it reduced a major cost of businehh for the tobacco companies-broadcast advertising-which, according to thehe authors. did not affect the
aggregate level of consumption. They argued that decreased coht permitted price JeduCtions,which. other things being equal, would increase consumption.
Other analysts have found no support for this position (Baltagi and Lenin 1986).
One of its premises was disproven soon after the ban. namely that cigarette advertising
expenditures would fall sharply and remain. if not permanently lower. at least substantially lower for a long time. thus permitting the price of cigarette> to fall. Advertising
expenditures did decrease in 197 1, immediately following the broadcast ad ban. but
they increased in succeeding years such that real expenditures (i.e.. controlling for inflation) exceeded pre-ban levels by the mid- 19704 (Federal Trade Commih\lon 1988).
Real cigarette price actually increased in the first 2 year\ of the ban period. although
real manufacturers’ wholesale prices declined during those >‘ear\ (escihe taxeb accounting for the increase).
Several analysts have concluded that broadcast bans have decreased consumption.
albeit typically quite modestly (Bishop and Yoo 1985: Peto 197-l). A common assessment, particularly in studies of the British broadcast ad ban. ha5 been that the consumption impact of the ban trailed off. with consumption returning to baseline wfithin 2 to 5
years (McLeod 1986: Witt and Pass 1983: Atkinson and Skegg 1973). As noted in
Chapter 7, however, none of these analyses was designed to asses\ the long-run social
influence of entire generations not being exposed to broadcast advertising of cigarettes
(Warner 1979).
Many observers believe that the seminal smoking-and-health event in the United
States in the past 15 years has been the growth of the nonsmokers’ rights movement,
reflected in passage of State and local laws and private business policies restricting
smoking in public places and workplaces. Laws and policies and their effects were
reviewed in the preceding chapter and. in greater depth. in the 1986 Surgeon General’s
Report (US DHHS 1986) and other recent publications (Bureau of National Affairs
1986, 1987).
As noted in the last chapter, to date few statistical studies using objective consumption data have examined the relationship between smoking restriction policies and per
capita consumption. Three econometric analyses found a significant inverse relationship between restrictions and consumption, but none concluded that the relationship
was causal. In one study, an index of the growth of State-level smoking restriction laws
correlated strongly with the decline in adult per capita consumption after 1973 (Figure
3), but the author concluded that “This correlation seems unlikely to reflect causation.
Rather, bothdecliningconsumption and growth in legislation probably reflect a prevailing nonsmoking ethos and the conversion of modified knowledge and attitudes into behavioral change” (Warner 198 1a).
In the second econometric study. the author found a Ggnificant reduction in smoking associated with laws categorized as restrictive. but no Ggnificant reduction as-

sociated with less restrictive laws. The study could not determine, however, whether
passage of restrictive laws preceded or followed decreases in consumption (Lewit
1988). In the third study, the authors concluded that the significant correlation between
passage of laws and reduced cigarette demand likely reflected reverse causality; that
is, that cigarette demand has a significant negative effect on the probability of passing
a clean indoor air law (Chaloupka and Saffer 1988).
Aggregate Effects
While numerous econometric studies have contributed to understanding the impact
of major individual smoking-and-health events, regression analysis has also been used
by Warner ( 1977, 1981a, 1989) to estimate changes in per capita consumption
associated with changes in the smoking-and-health environment over the entire period
since 1964. In the two more recent studies, to estimate what consumption would have
been in any given year without the antismoking campaign, Warner added the values of
the relevant antismoking variables in the regression, multiplied by their corresponding
coefficients, to the year’s actual per capita consumption. (With the previous year’s consumption included among the independent variables as a measure of the addiction
effect, an antismoking effect was also carried forward into future years and was included in the analysis.) The resulting estimates of per capita consumption in the absence of the campaign were then compared with the realized levels of consumption to
measure the aggregate impact of the campaign in the year in question.
Figure 4 presents the results of the most recent analysis (Warner 1989). The solid
line in the Figure tracks actual adult per capita cigarette consumption from 1932 through
1987. (The regression covered the post-World War II period, 1947 through 1987.) The
dashed and dotted lines are two estimated patterns that consumption would have followed from 1964 through 1987 had the demand for cigarettes never been influenced by
the development and dissemination of scientific knowledge on the hazards of smoking
and the associated social and policy developments.
The distinction between the two estimated lines lies in how price changes are treated.
The dotted line results from the assumption that the pattern of price changes was itself
a function of legislators’ reactions to the emerging evidence on smoking and health
(Warner 198 1a,b). In particular, the real price of cigarettes rose every year from 1964
through 1972 and again from 198 1 through 1987. The intervening period of real price
decreases has been attributed to reduction in new State excise tax increases due to concern about interstate cigarette smuggling, the result of tax-based price differentials between low- and high-tax States (Advisory Council on Intergovernmental Relations
198.5;Warner 1982). The resumption of real tax increases in 198 1 may reflect reduced
concern about smuggling, as a consequence of the diminishing real value of interstate
tax differences during the preceding decade. (See Chapter 7.) To reflect the assumption that this pattern of price changes was a function of the antismoking campaign, the
dotted line in Figure 4 treats price as if it had been constant (in real terms) in the years
after 1963. This permits an assessment of the effects on consumption of price fluctuations possibly resulting from the campaign.
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The dashed line treats the pattern of realized prices as independent of the antismoking campaign; actual experienced prices are reflected in the dashed line. Warner interpreted the gap between the solid line (actual consumption) and dashed line (estimated
consumption, actual prices) as a measure of the ” ‘pure’ publicity effect” of the campaign, whereas the gap between the dashed line and dotted line (estimated consumption, constant prices) measured the impact on consumption of changing prices. TO the
extent that the latter was attributable to smoking-and-health concernsof legislators,
Warner considered it a measure of price-related campaign-induced changes in consumption.
While the precise pattern of estimated per capita consumption without the antismoking campaign depends on the treatment of price change, each of the estimated lines indicates a generally increasing pattern of consumption over time, in contrast to the pattern actually experienced. According to the analysis, in 1987, without the antismoking
campaign, and treating price changes as independent of the campaign (i.e., the dashed
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line in Figure 4), per capita consumption would have been 79 percent greater than the
level actually experienced. When the pattern of price changes is removed (the dotted
line in Figure 4), the estimate rises to 89 percent, indicating that price fluctuations contributed to decreased consumption, but to a much smaller degree than did the publicity
effect. An alternative way to interpret the 1987 figures is to observe that actual consumption was from 53 to 56 percent of the expected level in the absence of the antismoking campaign.
Two observations support the magnitude of the campaign impact estimated in this
per capita consumption analysis. First, the finding of a substantial impact of the antismoking campaign is consistent with the cohort analysis of prevalence reviewed above.
Second, continued diffusion of smoking among women to levels comparable to those
attained by men prior to the mid- 1960s. combined with the maintenance of men’s smoking rates, would have produced rates of per capita consumption higher than those estimated here (Warner 1977).
Filter-Tipped

and Low-Tar and -Nicotine Cigarettes

Whereas quitting smoking or avoiding initiation constitutes the most obvious reaction to campaign-related health or social concerns, switching to cigarettes perceived as
less hazardous better reflects some smokers’ responses, in part because actions short of
quitting allow smokers to respond to their concerns without having to take the more
drastic step of ceasing an addictive behavior. In this regard, two of the best markers of
smokers’ reactions to antismoking publicity have been the rapid spread of filtered
cigarettes in the 1950s and low-tar and -nicotine cigarettes in the 1970s (Schneider,
Klein, Murphy 198 1).
While evidence linking cigarette smoking with cancer dates back at least to the 1930s
the period of sustained, intensive scientific investigation began in the late 1940s and
early 1950s. (See Chapters 1 and 2.) A few popular publications transmitted the new
scientific findings to the lay public soon thereafter, including Reader’s Digest (Riis
1950; Norr 1952; Lieb 1953; Miller and Monahan 1954) and ConsumerReports (1953,
1954, 1955). At the same time, cigarette manufacturers were developing and marketing new filtered cigarettes. Cigarette filters were advertised as a technology to remove
the harmful elements of smoke (Calfee 1986; Davis 1987; Tye 1986; Warner 1985b;
Whelan 1984).
As the data in Chapter 5 indicate, the shift to filtered cigarettes at this time was swift.
While filtered cigarettes had been available since the 193Os,they composed only 1 percent of the market in 1952. By 1954 the proportion of filtered cigarettes had increased
to 9 percent. The filter-tip market share rose by at least 9 percentage points each of the
next 3 years, reaching 38 percent in 1957. Three years later, the filtered cigarette became the dominant product on the market. This first widespread public concern about
smoking and health was also associated with a 2-year decline in adult per capita
cigarette consumption in 1953 and 1954 (Figure 3).
Two decades later, in the mid-1970s. the rapid shift toward low-tar and -nicotine
cigarettes represented a second major change in consumers’ choice of cigarette
product. In the late 1960s. low-tar and -nicotine cigarettes (defined as cigarettes yield664

ing 15 mg tar or less, as measured by the Federal Trade Commission) constituted from
2 to 3 percent of the cigarette market. In the early 1970s. cigarette manufacturers initiated an advertising campaign for low-tar and -nicotine cigarettes, which resulted in
50 percent of advertising dollars being dedicated to these products by 1977 (Schneider,
Klein, Murphy 198 1: Federal Trade Commission 1988). Many of the ads made health
claims for the products, most implicitly (Altman et al.. in press; Davis 1987; Tye 1986;
Warner 1985b).
From 1970 through 1974, the market share of low-yield cigarettes increased from 4
to 9 percent. Three years later, with 50 percent of all cigarette ads devoted to the lowyield products, market share had increased to 23 percent. By the end of the decade, the
market share exceeded 40 percent, and it hit 56 percent in 198 1. Thereafter, the percentage backed off a few points, but the low-tar and -nicotine cigarette remained the
principal product on the market (Federal Trade Commission 1988).
Surveys in the 1970s found that large proportions of the smoking public believed that
some cigarettes posed little or no health risk (Federal Trade Commission 1981). (See
Chapter 4.) As such, many smokers may have perceived low-tar and -nicotine cigarettes as an alternative to quitting smoking that would not compromise health. Some
analysts have concluded that the shift to low-tar and -nicotine cigarettes, and before it
to filter-tipped cigarettes, was the smoking public’s principal behavioral response to
concerns about the health hazards of smoking (Schneider, Klein, Murphy 198 1).
Health Consequences of the Campaign
Given the health consequences of smoking, described in Chapters 2 and 3, the behavioral impact of the antismoking campaign implies that the campaign has had significant effects on the health of the American public. These health effects may be quite
varied, reflecting the number and variety of behavioral changes, ranging from outright
smoking cessation to shifts to low-tar and -nicotine cigarettes. In addition to reductions
in the amount of smoking-related mortality, the mix of smoking-related deaths may
have been altered by campaign responses, as a result of changes in the nature of the
product and its disease-producing properties. (See Chapters 2 and 3 and US DHHS
1981.) Similarly, patterns of morbidity and disability may have been affected.
While smoking-related deaths have been averted as a result of people’s responses to
the antismoking campaign (as discussed below), it is also possible that some additional deaths have occurred because of campaign response. The latter could result, for example, if industry advertising, responding to smokers’ health concerns. prompted
smokers who otherwise would have quit smoking to switch to low-yield cigarettes.
There is a clear consensus that among the principal factors motivating the growth of
filtered cigarettes and the shift toward brands lower in tar and nicotine yield were concerns about the health effects of smoking--on the part of consumers, the Federal Trade
Commission (which decided in 1967 to publish standardized tar and nicotine measurements), and the cigarette manufacturers in response (US DHHS 198 1, 1988; Gerstein
and Levison 1982; Schneider, Klein, Murphy 1981; Miles 1982). As noted above,
analysts have concluded that, at the time of the shifts to filtered and low-yield cigarettes, cigarette advertising stressed the new products’ health “advantages,” with the
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apparent intent of allaying consumer fears and thereby discouraging quitting of smoking (Calfee 1986; Davis 1987; Tye 1986; Warner 1985b; Whelan 1984; Altman et al.,
in press).
A number of factors complicate assessment of the net health consequences of
reduced-yield cigarettes. These include the unknown health effects of additives in lowyield cigarettes and the tendency toward nicotine regulation, both discussed in detail in
previous reports of the Surgeon General (US DHHS 198 1, 1988); the possibility that
many low-yield-cigarette smokers would have quit smoking in the absence of the
availability of lower yield products; and the possibility that the availability of low-tar
and -nicotine brands may account in part for the increase in smoking by teenage girls
and young women in the 1970s (Harris 1980). To date, the net health effects of the introduction and consumer acceptance of filtered and low-yield cigarettes have not been
determined. Furthermore, no formal analysis has attempted to assesshow much of the
switch to lower yield products constitutes response to the antismoking campaign.
Only one measure of health impact of the campaign has been evaluated quantitatively: aggregate mortality associated with changes in smoking prevalence. The concluding section of this Chapter reviews the relevant findings.
Mortality

Postponed by Campaign-Related

Decreases in Smoking Prevalence

While the net health effects of filter and low-tar and -nicotine cigarettes have not
been determined, Warner (1989) has estimated the mortality postponed as a result
of campaign-induced decisions of smokers to quit and of nonsmokers not to start smoking. Updating an earlier analysis (Warner and Murt 1983), Warner applied
epidemiologic data on age-sex-specific mortality rates of smokers, former smokers,
and never smokers to the cohort-specific changes in smoking prevalence summarized
above in Tables 1 and 2. The reduced mortality rates of former smokers (compared
with continuing smokers) were multiplied by the estimated number of campaign-induced quitters and noninitiators (i.e., people influenced by the campaign not to start
smoking) in each cohort and in each year from 1964 through 1985. This procedure
generated estimates of the number of additional smoking-related deaths that would have
occurred had the antismoking campaign not encouraged quitting and noninitiation.
(See Chapter 3 for discussion of smoking-related deaths.) The analysis also produced
estimates of life-years saved. These represent the life expectancy gained by campaigninduced quitters and noninitiators who avoided or postponed premature smoking-related deaths.
Given the need to make several assumptions to perform the study, Warner subjected
his findings to four sensitivity analyses. He altered each of four variables’ assumed
values in a conservative direction to determine whether the specific values selected for
the base case fundamentally affected the qualitative findings of the study. While the
sensitivity analyses reduced the estimates of deaths postponed by the campaign, the
author concluded that none reduced them sufficiently to alter the essential qualitative
finding: from 1964 through 1985, hundreds of thousands of smoking-related premature deaths were delayed or avoided as a result of campaign-induced decisions to quit
smoking or not to start.

Table 4 presents estimates of deaths postponed for each of the 12 age-sex cohorts
identified in Tables I and 2, from 1964 through 1985. For Americans born after 1900,
the total number of deaths postponed as a result of campaign response was estimated
as 789,200. The distribution between men and women and across birth cohorts is seen
in the individual cells of Table 4.
TABLE 4.-Deaths postponed by campaign-related
noninitiation, 1964-85 (in thousands)
Birth year

Males

smoking cessation and

Females

Total

1901-10

103.6

16.7

120.3

1911-20

182.0

46.0

228.0

1921-30

182.7

59.6

242.3

193 I-40

83.2

22.7

105.9

1941-50

44.0

15.5

59.5

1951-60

29.0

4.2

33.2

624.5

164.7

789.2

Total
SOURCE: Warner (1989).

According to the estimates in Table 4, nearly four times as many men as women realized additional years. In part this reflects the greater consumption impact of the campaign on men, as well as their higher mortality rates. However, Warner’s analysis utilized male smoker mortality ratios from an insurance study (Cowell and Hirst 1980) and
adopted as a conservative assumption an estimate that women’s excess smoker mortality ratios were half those of men. New data from the American Cancer Society’s survey, analyzed in Chapter 3, demonstrate that women’s excess smoker mortality ratios
are closer to two-thirds those of men. Consequently, the data in Table 4 likely underestimate the number of women’s deaths postponed relative to those of men.
Warner also estimated the number of life-years saved as a result of campaign-related
smoking cessation and noninitiation. In total, the 12 cohorts gained 16.3 million additional life-years. The average number of life-years saved per death postponed was
20.6.
Figure 5 plots the cumulative number of smoking-related deaths estimated to have
occurred within the 12 cohorts between 1964 and 1985 and the study’s estimate of the
number that would have occurred without the antismoking campaign. By 1985, when
the cumulative number of postponed deaths was approaching 800,000, the number of
smoking-related deaths during the period had totaled 5.7 million. Thus, life-savings attributable to the campaign equaled 12 percent of actual plus avoided smoking-related
mortality. In Warner and Murt’s earlier study, campaign-related life-savings through
1978 equaled 5 percent of actual plus avoided smoking-related mortality (Warner and
Murt 1983). The increase reflects greater numbers of quitters and the health benefits
of the passage of time, as former smokers’ excess (smoking-related) mortality risks fall
as years of smoking increase. Comparing the two analyses, one sees that almost three667

1960

1965

1970

1975

1980

1985

YEAR
FIGURE K-Comparison
of estimated cumulative smoking-related deaths (solid
line) with estimate of the number that would have occurred without
the antismoking campaign (dashed line), 1964-S

quarters of the postponement of deaths occurred in the most recent 7 years of the 22
years studied. In particular, 1 12,400 deaths-14 percent of the total-were postponed
in I985 alone (Warner 1989).
For the youngest cohorts in the study, low overall death rates translated into relatively few deaths postponed through 1985. Given the substantial impact of the campaign
on the smoking patterns of these cohorts, however, major life-saving accomplishments
of antismoking efforts mounted to date will be realized two to three decades hence,
when these cohorts reach the age at which smoking-related illnesses begin to take their
greatezt toll. Similarly. recent campaign-related quitting in the middle-aged cohorts
will translate into large numbers of smoking-related deaths postponed or avoided in future years. a\ these recent quitters experience reduced smoking-related mortality rates.
Thus. the health benefits of the antismoking campaign will continue to expand, both in
abholute term5 and as a percentage of the total potential burden of smoking-related mortality. This is illustrated by Warner’s (1989) estimate that campaign-induced quitting
and noninitiation through 19X.5will result in the postponement or avoidance of an
additional 2. I million smokmg-related deaths between 1986 and the year 2000.
The finding that men have realized a much greater collective health benefit from their
responses to the antismoking campaign than have women reflects the fact that more
men than women quit or did not initiate smoking as a result of the campaign, as well
as the ahsurned lower smoker mortality ratios and death rates of women. As women’s
66X

smoking patterns have approached those of men in recent years (see Chapter 5), the disparity between male and female smoker mortality ratios has diminished. (See Chapter
3.) Particularly in the younger cohorts, if women respond to the relatively new emphasis on the health consequences of their smoking (US DHHS 1980). the male-female
differential for postponed deaths would be expected to decrease in the future (Warner
and Murt 1983; Warner 1989).
The authors of these studies acknowledged that their estimate of deaths postponed as
a result of the antismoking campaign was an incomplete measure of the health consequences of the campaign (Warner and Murt 1983: Warner 1989). As noted above, the
net health effects of the switch to filtered and low-yield cigarettes have not been
established, and no formal analysis has assessed the impact of campaign-related
reductions in smoking prevalence on smoking-related morbidity and disability.
Nevertheless. Warner and Murt concluded that the estimated life-savings associated
with responses to the campaign constitute a major public health accomplishment. They
cautioned, however, that the magnitude of the remaining burden of smoking “places
the impressive successes of the antismoking campaign in context” (Warner 1989).
Conclusions
1. All birth cohorts born between 1901 and 1960 experienced reductions in the
prevalence of smoking relative to the rates that would have been expected in the
absence of the antismoking campaign. By 1985, the gap between actual (reported)
prevalence and that which would have been expected ranged from 6 percentage
points for the eldest female cohort to 28 percentage points for the youngest male
cohort.
2. In 1985, an estimated 56 million Americans 15 to 84 years of age were smokers.
In the absence of the antismoking campaign, an estimated 91 million would have
been smokers.
3. Adult per capita cigarette consumption has fallen 3 to 8 percent in years of major
smoking-and-health events, such as publication of the first Surgeon General’s
Report on smoking and health in 1964. Per capita consumption fell each of the
years the Fairness Doctrine antismoking messages were presented on television
and radio ( 1967-70).
4. By 1987, adult per capita cigarette consumption would have exceeded its actual
level by an estimated 79 to 89 percent had the antismoking campaign never occurred.
5. One of the most substantial behavioral responses to concerns about smoking and
health has been the shift toward filtered cigarettes in the 1950s and low-tar and
low-nicotine cigarettes in the 1970s. The net health impact of these product changes is unknown.
6. As a result of the antismoking campaign, an estimated 789,000 deaths were
postponed during the period 1964 through 1985. 112,000 in 1985 alone. The
average life expectancy gained per postponed death was 21 years.
7. The avoidance of smoking-related mortality associated with the antismoking campaign will represent a growing percentage of smoking-related mortality over time,
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as the principal beneficiaries of the campaign, younger men and women, reach
the ages at which smoking-related disease is most common. Campaign-induced
quitting and noninitiation through 1985 will result in the postponement or
avoidance of an estimated 2. I million smoking-related deaths between 1986 and
the year 2000.
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Appendix
Selected Developments Related to Smoking and Health, 1964-88
1964
.

Smoking and Health: Report of the Advisory Committee to the Surgenn General.
the first major U.S. report on smoking and health, is published. Concludes that
cigarette smoking is a cause of lung cancer in men and a suspected cause in
women. Identifies many other causal relationships and smoking-disease associations. Calls for “appropriate remedial action.”

.

National Interagency Council on Smoking and Health, the first national antismoking coalition, is formed.

.

National Association of Broadcasters (NAB) amends its television advertising
code to discourage portrayal of cigarette smoking as a behavior worthy of imitation by youngsters.

.

Cigarette manufacturers establish voluntary Cigarette Advertising Code for
television and radio.

.

Federal Trade Commission (FTC) announces proposed Trade Regulation Rule
on Cigarette Labeling and Advertising.

.

National Center for Health Statistics begins collecting information on smoking
as part of the National Health Interview Survey. Collected periodically thereafter.

.

American Medical Association (AMA) officially calls smoking “a serious health
hazard.”

.

Public Health Service (PHS) and Indian Hospitals discontinue distributing free
cigarettes. The Department of Defense and the Veterans Administration soon

do the samein their medicalinstallations.
.

State Mutual Life Assurance Company becomes the first company to offer life
insurance to nonsmokers at discounted rates.

1965
.

Congress passes the Federal Cigarette Labeling and Advertising Act, requiring
health warning on all cigarette packages: ‘Caution: Cigarette Smoking May be
Hazardous to Your Health.”

.

PHS establishes the National Clearinghouse for Smoking and Health.
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1966
.

Health warning label appears on all cigarette packages.

.

Congress enacts the Fair Packaging and Labeling Act to require fair, nondeceptive packaging and labeling. Tobacco and tobacco products are excluded.

1967
.

Report of the Surgeon General concludes smoking is the principal cause of lung
cancer.

.

Federal Communications Commission (FCC) rules that the Fairness Doctrine
applies to cigarette advertising. Stations broadcasting cigarette commercials
must donate air time to antismoking messages.

.

PHS, American Cancer Society (ACS). American Lung Association (ALA)
(then known as the National Tuberculosis Association), and American Heart Association (AHA) launch public service advertisjng campaigns against smoking.

.

FTC releases the first report on tar and nicotine yield in cigarette brands.

.

National Institutes of Health initiates research planning for developing “less hazardous” cigarettes.

.

First World Conference on Smoking and Health is held in New York City.

1968
.

Action on Smoking and Health is formed to serve as a legal action arm for the
antismoking community.

.

National Clearinghouse for Smoking and Health produces the first Government
antismoking poster.

.

CBS airs “National Smoking Test” during prime time.

1969
.

NAB endorses phasing out of cigarette ads on television and radio.

.

ACS sponsor5 a quit-smoking series on PBS.

.

ALA introduces its first smoking cessation materials.
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1970
.

Congress enacts the Public Health Cigarette Smoking Act of 1969 (passed in
1970), banning cigarette advertising on television and radio and requiring a
stronger health warning on cigarette packages: “Warning: The Surgeon General
Has Determined that Cigarette Smoking is Dangerous to Your Health.”

.

Due to the new statutory prohibition on broadcast advertising, the voluntary
Cigarette Advertising Code is disbanded.

.

Due to the broadcast ban, the FCC rules that the Fairness Doctrine no longer
will apply to cigarette advertising (effective 197 1).

.

First National Conference on Smoking and Health is held in San Diego.

.

World Health Organization takes a public position against cigarette smoking.

.

Congress enacts the Controlled Substances Act. Tobacco is excluded from
jurisdiction.

1971
Surgeon General proposes a Government ban on smoking in public places.
Cigarette advertising ends on radio and television. Fairness Doctrine antismoking messages also end.
Cigarette manufacturers’ voluntary agreement to list tar and nicotine yield in all
advertising becomes effective.
Six major cigarette companies agree voluntarily to include health warnings in
all printed advertising.
The FTC announces intent to proceed against cigarette companies for false and
deceptive advertising.
Second World Conference on Smoking and Health is held in London.
Interstate Commerce Commission implements rules to restrict smoking to rear
seats (not to exceed 20 percent of capacity) on interstate buses.
1972
.

First Report of the Surgeon General to identify involuntary smoking as a health
risk.

.

Under a consent order with the FTC, six major cigarette companies agree to include a “clear and conspicuous” health warning in all cigarette advertisements.
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.

Congress enacts the Consumer Product Safety Act.
products are excluded from jurisdiction.

.

Supreme Court upholds congressional action banning cigarette commercials
from television and radio.

.

Department of Health, Education, and Welfare issues policy directive to establish no-smoking rules in departmental conference rooms, cafeterias, and certain
work areas.

.

ALA sponsors first State-level “no-smoking day” in Oklahoma.

Tobacco and tobacco

1973
.

Congress enacts Little Cigar Act of 1973, banning little cigar ads from television
and radio.

.

Civil Aeronautics Board requires no-smoking sections on all commercial airline
flights.

.

General Services Administration issues guidelines on smoking in Federal buildings.

.

Arizona becomes the first State to restrict smoking in a number of public places
and the first to do so explicitly because environmental tobacco smoke exposure
is a public health hazard.

1974
.

Connecticut passesthe first State law to apply smoking restrictions to restaurants.

.

ACS, ALA, and AHA cosponsor no-smoking day in Minnesota.

1975
.

Cigarettes are discontinued in K-rations and C-rations provided to soldiers and
sailors.

.

Third World Conference on Smoking and Health is held in New York City. Conferees call for a unified worldwide campaign against smoking.

.

Minnesota passes landmark comprehensive statewide clean indoor air law.

1976
.
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Interstate Commerce Commission modifies interstate bus rules to permit smoking in 30 percent of seats.

.

Interstate Commerce Commission prohibits smoking in railroad dining cars and
requires separate smoking and nonsmoking passenger cars.

.

Congress amends the Federal Hazardous Substances Act to exclude tobacco and
tobacco products from jurisdiction.

.

Congress enacts the Toxic Substances Control Act.
products are excluded from jurisdiction.

.

ACS appoints National Commission on Smoking and Public Policy to hold hearings on major policy. Report issued in 1978.

Tobacco and tobacco

1977
.

Secretary of Health, Education, and Welfare establishes Task Force on Smoking and Health.

.

ACS sponsors the first national “Great American Smokeout.”

.

Doctors Ought to Care is formed to provide a focal point for physicians’
antismoking advocacy, especially through counteradvertising.

1978
.

Secretary of Health, Education, and Welfare announces major Government initiative against smoking. Calls smoking “Public Health Enemy Number One.”

.

National Clearinghouse for Smoking and Health is renamed Office on Smoking
and Health and transferred from Atlanta to Washington, DC. Given expanded
function to coordinate Federal smoking and health activities.

.

AMA releases “Tobacco and Health,” summarizing findings of a tobacco research program that included 15 million dollars in financial support from the
tobacco industry. Concluded that smoking is harmful to health.

.

Utah enacts the first State law banning tobacco advertisements on any billboard,
streetcar sign, streetcar, or bus.

1979
.

Fifteenth Anniversary Report of the Surgeon General is issued. Most comprehensive review of smoking and health ever published.

.

National Institute of Education survey shows that girls are smoking more than
boys.

.

Fourth World Conference on Smoking and Health is held in Stockholm.

.

Minneapolis and St. Paul become the first cities to ban the distribution of free
cigarette samples.

1980
.

Report of the Surgeon General highlights health consequences of smoking to
women.

.

PHS announces Health Objectives for the Nation, which include a goal to reduce
smoking to below 25 percent among adults by 1990.

.

The FTC begins testing cigarettes for carbon monoxide yields.

1981
.

Report of the Surgeon General focuses on “The Changing Cigarette.” Concludes
no cigarette or level of consumption is safe.

.

The FTC concludes existing cigarette warning label is no longer effective.
Recommends rotational warning label system.

.

National Conference on Smoking or Health is held in New York City, sponsored
by ACS. Leads to formation of Coalition on Smoking OR Health. (See 1982.)

1982
.

Report of the Surgeon General focuses exclusively on smoking and cancer.

.

Congress temporarily doubles the Federal excise tax on cigarettes to 16 cents per
pack, to be in effect January 1, 1983, to October 1, 1985. First increase since
1951.

.

Congress enacts No Net Cost Tobacco Program Act of 1982 to reduce taxpayers’
costs for the tobacco price support program.

.

ACS, ALA, and AHA form a tripartite Coalition on Smoking OR Health,
primarily to coordinate Federal legislative activities related to smoking control.

.

National Cancer Institute reorganizes its smoking research program, as the
Smoking, Tobacco and Cancer Program, to focus on smoking behavior research
and interventions.

1983
.
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Report of the Surgeon General focuses exclusively on smoking and cardiovascular disease.

.

Fifth World Conference on Smoking and Health is held in Winnipeg.

.

National Institute on Drug Abuse declares smoking to be the Nation’s “most
widespread form of drug dependency.”

.

New York State Journal of Medicine

.

San Francisco passes law to include smoking restrictions in private workplaces.

publishes the first U.S. medical journal alltobacco edition focusing on health and social issues.

1984
.

Report of the Surgeon General focuses exclusively on smoking and chronic
obstructive lung disease.

.

Congress enacts the Comprehensive Smoking Education Act, requiring rotational health warnings on cigarette packages and advertisements:
“SURGEON GENERAL’S WARNING: Smoking CausesLung Cancer,Heart Disease,
Emphysema, and May Complicate Pregnancy.”
‘SURGEON GENERAL’S WARNING:
Serious Risks to Your Health.”

Quitting Smoking Now Greatly Reduces

“SURGEON GENERAL’S WARNING: Smoking by Pregnant Women May Result in
Fetal Injury, Premature Birth, and Low Birth Weight.”
“SURGEON GENERAL’S

WARNING: CigaretteSmokeContainsCarbon Monoxide.”

.

Federal Interagency Committee on Smoking and Health, an advisory committee
chaired by the Surgeon General, is established.

.

Food and Drug Administration approves nicotine polacrilex gum as a “new
drug.”

.

Congress enacts the Cigarette Safety Act of 1984, requiring research and a report
on “fire-safe” cigarettes.

.

Tobacco Products Liability Project is formed to support efforts to bring product
liability suits against cigarette manufacturers as a public health strategy.

.

Surgeon General announces his goal of a smoke-free society by the Year 200O.

1985
.

Report of the Surgeon General covers smoking and occupational exposures.
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.

AMA calls for a ban on all tobacco advertising and promotion, consistent with
similar calls by ALA, ACS, AHA, and numerous other health and medical organizations.

.

Office on Smoking and Health initiates a national educational campaign regarding smoking during pregnancy.

.

National Heart, Lung, and Blood Institute establishes a Smoking Education
Program.

.

ALA produces a television series, “Freedom from Smoking@ in 20 Days.”

.

Minnesota enacts the first State legislation to earmark a portion of the State
cigarette excise tax to support antismoking programs.

.

STAT (Stop Teenage Addiction to Tobacco) is formed to focus on teenage tobacco use.

.

Maine becomes the first State to adopt a law protecting supporters of worksite
smoking policies against discrimination.

1986
.

Report of the Surgeon General focuses exclusively on the health consequences
of involuntary smoking.

.

Special Report of the Surgeon General documents the health consequences of
using smokeless tobacco.

.

Congress enacts the Comprehensive Smokeless Tobacco Health Education Act
of 1986. Requires rotation of three health warnings on smokeless tobacco packages and advertisements and bans smokeless tobacco advertising on broadcast
media.

.

Congress extends permanently the 16 cents per pack Federal excise tax on
cigarettes.

.

Congress enacts the Tobacco Program Improvement Act of 1986, further revising the price support program.

.

Department of Health and Human Services releases the first biennial National
Status Report to Congress on Smoking and Health.

.

Department of Defense launches extensive antismoking education campaign for
the military and other Department of Defense employees.

.

Americans for Nonsmokers’ Rights becomes National. Originally formed as
California GASP (Group Against Smoking Pollution) in 1976.
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.

Minnesota enacts the first State law to ban free distribution of smokeless tobacco samples.

.

Congress imposes a Federal excise tax on smokeless tobacco products.

1987
.

General Services Administration implements regulations to prohibit smoking in
Federal buildings, except in designated areas.

.

Department of Health and Human Services (DHHS) establishes a smoke-free
environment in its facilities, affecting 120,000 DHHS employees nationwide.

.

Food and Drug Administration determines “Masterpiece Tobac” (chewing gum
containing tobacco) to be an “adulterated food” subject to its jurisdiction, and
“Favor” (a “smokeless cigarette” not containing tobacco leaf) to be a “drug”
subject to its jurisdiction. Both products withdrawn from the market.

.

Sixth World Conference on Smoking and Health is held in Tokyo.

.

ACS, ALA, and AHA launch a joint project, “Tobacco-Free America.”

.

Minnesota Sports Commission votes to ban tobacco advertising in the
Metrodome Sports Stadium effective 1992, the first such action in the United
States.

.

Minnesota passes a law requiring all hospitals in the State to ban smoking by
1990.

1988
.

Report of the Surgeon General concentrates exclusively on nicotine addiction.

.

Congressionally mandated smoking ban takes effect on domestic airline flights
scheduled for 2 hours or less. Northwest Airlines voluntarily bans smoking on
all fights in North America.

.

ALA sponsors the first annual “Non-Dependence Day.”

.

In Cipollone v. Liggert Group, Inc., plaintiff wins the first jury verdict against a
tobacco company in a smoking and disease case.

.

New York City clean indoor air ordinance takes effect, banning or severely limiting smoking in a wide variety of public places. Applies to over 7 million people,
almost 3 percent of the U.S. population.

.

New York Metropolitan Transit Authority (NYMTA) bans smoking on Long Island Railroad and Metro North Commuter Rail and trains, affecting 452,000
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daily riders. Action prompted by a law Congress passed in 1987 to withhold
Federal transportation funds to NYMTA unless it banned smoking.
.

California implements statewide law banning smoking on all intrastate airplane,
train, and bus trips.

.

California suit against manufacturers and retailers of cigars, pipe tobacco, and
roll-your-own cigarette tobacco seeks compliance with State law requiring labeling of consumer products containing carcinogens or reproductive toxins. Cigar
Association of America indicates that most cigars sold in the United States will
carry a warning label.

.

R.J. Reynolds test markets Premier, a “new cigarette prototype” that the company calls “the cleaner smoke.” Health organizations petition FDA to regulate
the product as a drug or medical device.

.

California voters pass referendum raising State cigarette excise tax by 25 cents
per pack, the largest cigarette excise tax increase in U.S. history. Reventreesearmarked for public health purposes.
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211
alcohol consumption, health risks, 207212
asbestos exposure and smoking, lung
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195
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cessation of smoking, health effects, 219.
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195
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184
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public knowledge, 5 19
esophageal neoplasms, smoking relationship, 195, 196

health effects of smoking, 179-181, 219,
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heavy vs. light smoking, 181-184. 221
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involuntary smoking, 200.20 1,224, 225
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life expectancy, risks of smoking, 206
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185,221
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185, 186, 188, 189-190
neoplasms. smoking as risk factor, 212
nonsmokers rights, 224,226
obesity, health risks, 207-212
oral contraceptives, interactions and risks,
197-199
peer influence on smoking, 336338
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risk models, 262 I2
smokeless tobacco use, mouth and throat
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smokers, personal risk, 202-204.205
smoking-and-health advocacy groups, attempts to change public perceptions,
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survey methodology. 176-l 78
tobacco access laws, law enforcement officials, 605-606
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child risk taking, 399400
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prevalence of smoking, 269-27 1
quit ratios, gender, 286
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lung cancer mortality, 44.46
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public beliefs about health risks, 183,
185,221
safety and public perceptions, 416
yield, sales, consumption, 3 13-3 15

risk factors and smoking, 59-60
smoking cessation effects, 61
survey of patients’ siblings on risk factors, smoking, 2 12

CIGARETTES, LOW-YIELD
alternative to cessation, antismoking campaign, 664-665
consumption, 658
health effects, 315-316,666
market share, 665
public health concerns, 183, 185,490
safety and public perceptions, 416
tar and nicotine reductions in filtered
products, 85.88

DEMOGRAPHIC
FACTORS
bias in risk assessments, 128
cigar and pipe smoking, 327-328
education, 269,27 1,286,287,289-290,
292,301-302,303-306,316
gender, 276,322-326
gender, socioeconomic, and personality
variables, smoking habit, 329
personal characteristics and smoking, 347
region, gender, education, and smoking
prevalence, 279,282-283
smoking cessation and relapse, 353
variation among antismoking strategies,
408-409

COGNITION
developmental model of smoking acquisition and prevention, 391-392
health effects of smoking, knowledge,
335-336,344-345
Health Objectives for the Nation, 1990,
public knowledge, 223-224
health warnings, effectiveness of wording
and format, 484
risk assessment, understanding by public,
222
smoking cessation, 348-349,350-35 1,
351-352.353
COLORADO
Aspen, smoking ordinances, effects on
business, 572
CONDITIONING
biological effects of nicotine, 343
environmental smoking cues, 349-350
pharmacologic effects of nicotine in
smoking cessation, 349
withdrawal symptom relief, 343-344
CORONARY HEART DISEASE
age-specific death rates, 144-145
attributable risks, 153-161
avoidable risk from smoking, I3 I
Cancer Prevention Studies, risk factors
and potential bias, 128
changes in risk behavior, with smoking,
139-140
diabetes as risk factor, 59
estimated relative risks, 147-15 1
myocardial infarct risk, mortality and
treatment, 58-59,61
nonsmoker mortality, 141-142
pathophysiologic mechanisms, 60-61
public beliefs about smoking relationship,
188. 191-192
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DIET
cholesterol, 207,209-210,212
hypercholesterolemia, 139-140
lung cancer and protective effects of
vitamins, 54
DRUG ABUSE
adolescent beliefs, smoking vs. other substance use, 214,215
cigarettes as a “gateway drug,” 399
integration of smoking prevention
programs into substance abuse
programs, 401
marijuana smoking, public beliefs, 207,
211
school health education programs, 388389
ECONOMICS
ban on cigarette sales, public opinion,
235,237
cigarette prices in military commissaries,
426
consumer demand and production factors,
6-61
institutional dependence on tobacco industry, effect on consumption, 502
price elasticity, 533-538,662-664
public service announcements, effects on
cigarette consumption, 498
public transit advertising ban, impact,
514-515
restaurant smoking ban, effect on business, Aspen, 572
trends in per capita cigarette consumption, 267-268

Education
See DEMOGRAPHIC
FACTORS;
HEALTH EDUCATION
EMPHYSEMA
airflow obstruction, 67-68
morbidity and mortality, chronic obstructive lung disease, 66-68
protease-antiprotease activities in
pathogenesis, 67
public beliefs about smoking relationship,
188, 193-194, 195
Environmental tobacco smoke
See INVOLUNTARY
SMOKING
ETHNIC GROUPS
(See also BLACK AMERICANS)
Asian Americans, Hawaii, smoking
prevalence, 275
cigar and pipe smoking, 327-328
Hispanics, smoking prevalence, 274
Native Americans and Alaskan Natives,
smoking prevalence, 274
race and smoking continuum, 289,291,
292
racial differences in smoking onset and
prevalence, 338
smokeless tobacco use, 322-324
tar yields and menthol cigarettes, 316
EX-SMOKERS
age factors, 136
attributable risk, lung cancer, and women,
127
health benefits of smoking cessation, 666,
667
lung cancer risk reduction, 55
measurement of quitting activity, 285
mortality, sex ratio, 147-152
prevalence, 132-134,288-289
public beliefs about risk reduction after
smoking cessation, 2 19,220
self-attained cessation of smoking, 413
FILTERS
lung cancer mortality, 44,46
reduction of toxic and tumorigenic agents
in cigarettes, 85
sales, Consumption, 3 13-3 14
shift from unfiltered, antismoking campaign, 664665
use, lower yield cigarettes, 138-l 39
FIRES
fire-safe cigarettes, development and
feasibility, 614

Insurance. smonmg-reuueu UG~LILIP~IU
damage, 550
smoking-related deaths, 614
Former smokers
See EX-SMOKERS
HEALTH EDUCATION
advocacy group activities, 438
budgets of Federal agencies, 52&523
Comprehensive Smokeless Tobacco
Health Education Act, 478,481,490,
511.512.518
Comprehensive Smoking Education Act,
478,479,481,490.512,517-518
Department of Defense, 426,521
integration of programs with policy initiatives, 383
national goals, l6- I9
National Heart, Lung, and Blood Institute, Smoking Education Program,
424-425
national voluntary health organizations,
394-395,413418
prevention of smoking programs, 335336,385,397-398,401-402,403405,
406.407-408
school-based programs, 388-389.390,
391,491494
Surgeon General’s Reports, smoking
prevention, 401
teacher training, State requirements, 494,
495
youth programs, cessation of smoking,
392-393
Hispanic Americans
See ETHNIC GROUPS
INDIANA
designated smoking areas in hospitals,
586

Inhalation patterns
See SMOKING

CHARACTERISTICS

INITIATION
OF SMOKING
advertising and promotion of tobacco, 501
age, adults vs. adolescents, 296
campaign-related decreases, 666667
delay, smoking prevention programs, 406
developmental stages models, 385-386
knowledge of health effects, 335-336
lung cancer mortality, men, 45
National lnstitute for Child Health and
Human Development, 399-400
peer pressure, 389-390
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pharmacologic processes and conditioning, 333-335
prevalence of smoking, 135-l 36, I37
price effects, 537-538
risk personalization, 2 15
social influence and life skills training approaches, 390-391
trends, gender, race, and education, 301
INSURANCE
auto, 550-55 1
biochemical validation of smoking status,
life insurance, 545
coverage of smoking cessation treatment,
552-553,557
nonsmoker premium discounts, 543,544,
546-55 I
premium calculations, smoking status,
health maintenance organizations, 548
premium differentials, incentives to stop
smoking, 551-552
INVOLUNTARY
SMOKING
biochemical markers, 95-97
exposure risks, lung cancer, nonsmoking
women, 77-78
Federal workplace policy to limit exposure, 575
indoor air pollution, lung cancer risk, 5354
nonsmokers’ rights movement, 442-443
public annoyance, survey results, 224,225
public beliefs about risk, 200,201
regulation of environmental tobacco
smoke, 6 I 3
sidestream effects, toxic and tumorigenic
agents, 88-91
workplace exposure, restriction rationales, 58G58 I, 594
LABELING
Federal Cigarette Labeling and Advertising Act of 1965,7.475>76,477,482,
518,519
Federal Trade Commission requirements,
475-476
..- -.-

health warnings, 479-482,484-487,6 I2
nicotine polacrilex gum package inserts,
482
oral contraceptives, 481-482
oral snuff warning labels, Massachusetts,
617
--Palmer v. Liggett. 6 I2
public opinion, 24 I, 242

6%

LEGISLATION
(See also TAXATION)
Cigarette Labeling and Advertising Act,
441
Cigarette Safety Act, 614
Clean Indoor Air Acts, 558,572,613
Comprehensive Smokeless Tobacco
Health Education Act, 443,478,48 I,
490.51 I, 512,518,612
Comprehensive Smoking Education Act,
398, 437,443,478, 479,48 I, 490.5 12,
517-518
Consolidated Omnibus Budget Reconciliation Act, 443
Consumer Product Safety Act, 61 I
Controlled Substances Act, 610-611
Federal Cigarette Contraband Act, 534
Federal Cigarette Labeling and Advertising Act of 1965,7, 19, 137,475-476,
482,517,518
Federal Food, Drug, and Cosmetic Act,
609
Federal Hazardous Substance Labeling
Act, 610,611
Food and Drugs Act of 1906,608609
Little Cigar Act, 477.486.5 I I
Minnesota Clean Indoor Air Act, 558
Occupational Safety and Health Act, 612613
Omnibus Budget Reconciliation Act, 528
Public Health Cigarette Smoking Act,
441.476,477,496,511,512,517,518,
520
Public Health Service Act, 613
Safe Drinking Water and Toxic Substances Enforcement Act, 6 12
tobacco access laws, 597-598,606,607608
Tobacco Products Control Act, Canada,
487
Toxic Substances Control Act, 61 I
LITIGATION
Action on Smoking and Health v. Harris,
611
American Public Health Association v.
Consumer Product Safety Commission,
611
Austin v. Tennessee, 598
Cippollone v. Liggett, 611612
Federal Trade Commission v. Brown and
Williamson, 489,5 I I
Federal Trade Commission v. Liggett
and Myers, 608-609

Federal Trade Commission v. RJ.
Reynolds. 5 I2
Illinois Cigarette Service Co. v. City of
Chicago, 598
Mutual Benefit Life Insurance Company
v. JMR Electronics Corp., 545-546
Palmer v. Liggett. 6 12
Parker v. City School Superintendent, 606
U.S.A. v. Liggett, 476
U.S.A. v. R.J. Reynolds. 476
Lobbying
See ADVOCACY
LUNG NEOPLASMS
age-specific mortality rates, 143-144
asbestos exposure. smoking and risk, 202
dose-response relationships, 4346
familial determinants, 52
female mortality, 4649, 125-l 26
histologic type, 5&51
inhaled tobacco carcinogens. 93
International Classification of Diseases,
130
male mortality, 44-45
nonsmoker mortality, 141-142
public beliefs, smoking and risk, 185,
186, 188, l89-190,202
radon and risk, 53-54
vitamins, protective effects, 54
MASS MEDIA
advertising restrictions, 239-240
advertising revenues, 502.508-510
American Cancer Society, television advertisements, smoking cessation, 414
American Lung Association, series for
news broadcasts, 417-4 I8
broadcast ban of tobacco advertisements,
496,511
Cigarette Advertising Code, 5 11
coverage of smoking and health related to
cigarette advertisers, 509
national voluntary health organizations,
television campaigns, 41%416
news media coverage of health risks, 222
public service announcements, 497-500
video news releases, 388
MASSACHUSETTS
availability of tobacco to adolescents,
604405
Cambridge, smoking restrictions, 577
local smoking ordinances, prevalence, 572
oral snuff, warning labels, 6 I2

public opinion about smoking restrictions, 578
public transit advertising ban, 5 13
MATERNAL SMOKING
birth defects, dose-response, 72
blacks, 72,73-74,275
demographic factors, 275-276
fetal and perinatal mortality, 73
hypoxia. fetal and neonatal effects, 72
infant birthweight, 72-73
infant mortality, 73-74
long-term effects, 75-76
National Institute for Child Health and
Development, 400
neurological handicaps, 75-76
public beliefs about smoking effects, 195,
197,221
socioeconomic status, 276
spontaneous abortion and chromosomal
abnormalities, 73
MATHEMATICAL
MODELS
attributable risks from cigarette smoking,
153-161
attributable, relative, and absolute risks,
hazardous exposure variables, 123-125
avoidable deaths from cancer and
coronary heart disease, 13 1
consumption patterns, changes in smoking-and-health environment, 662&G%
dose-response relationships, 44
lung cancer rates among females, 125126
mortality postponed or avoided, 666-669
smoking prevalence, 270,651-657
synergy of radon exposure and cigarette
smoking, 125
MINNESOTA
Clean Indoor Air Act, 558
excise funding of smoking prevention
program, 402
hospital smoking ban, 586
smoking control program, 524,542
stadium advertising ban, 573
MORTALITY
(See also MATHEMATICAL
MODELS)
age factors, 41-42.45
all and specific causes, smokers and exsmokers, 146-l 52
attributable risks from smoking, 13s
132, 154-156.206-207
cancer, 47,48
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cardiovascular and respiratory disease,
cancer, 3940
diabetes and coronary heart disease, 59
esophageal neoplasms. 56
laryngeal neopiasms. 56
misclassification of cause, International
Classification of Diseases, 130
oral neoplasms, 56
overall rates, 38-41
pancreatic neoplasms, 5657
postponed deaths, campaign-induced,
666-669
public beliefs about risks, 206
relative risk, lung cancer, women, 126
smoker vs. nonsmoker, 544-545
smoking-attributable total, I60
statistical bias, lung cancer risk among
women, 129
stomach neoplasms, 57
stroke, 6162.64
tax-related changes, 540
MULTIPLE RISK FACTOR INTERVENTION TRIAL (MRFIT)
advertising by R.J. Reynolds, misrepresentation of study, 5 I2
mortality and morbidity, smoking habit.
41
program history, National Heart, Lung,
and Blood Institute, 423-424
NATIONAL HEALTH INTERVIEW
SURVEYS (NHISs)
daily cigarette consumption, 292-293,
295
gender, race, education, 267,269-270
initiation of smoking, 297, 301
methodology and scope, 25&25 I
population-weighted mortality data. 122
prevalence data, self-respondents and
proxies, 132-133
quit ratios, 286, 287
sampling errors, I29
smokeless tobacco use, 319-320
smoking prevalence, 272-274,298,299
Native Americans or Alaska Natives
See ETHNIC GROUPS
NEOPLASMS
attributable risks, sex ratio, 1965 and
1985, 153-161
avoidable risk from smoking, 131-132
bladder and kidney, smoking doseresponse, 56
public beliefs about smoking risk, 212
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NEW YORK
Clean Indoor Air Act, 572
commuter rail smoking ban, 573
compliance with restaurant smoking
restrictions, 577
public opinion about smoking restrictions, 577-578
workplace smoking policies, 582
NICOTINE
advertising guidelines, 488-489
alkaloids in tobacco, 79
biochemical marker, 95-97
conditioning and smoking, neurohumoral
effects, 343
deposition, absorption, and metabolism,
93-94
historic perspective, smoking behavior,
329-330
metabolism, 94-96
peptic ulcer, 76
proposed Federal regulation of cigarette
content, 6 10
regulation of blood level, 342
trend for cigarette content, 88
NICOTINE DELIVERY
alternative products, 615-616
nicotine aerosols, 616
nicotine polacrilex gum, 616
reduced-smoke cigarettes, 617
smokeless cigarettes, 3 18-3 19
tobacco chewing gum, 616
tobacco toothpaste, 6 16
Nicotine polacrilex gum
See NICOTINE DELIVERY; CESSATION OF SMOKING, METHODS
NONSMOKERS
beliefs about personal risks of smoking,
203,204
health claims, 549
insurance premium discounts, 546-548
lung disease, involuntary smoking, 77-78
mortality rates, 141-145
prevalence, 288-289
workplace smoking restriction, 575,584,
590,59 1
Nonsmokers’ rights
See ADVOCACY
OCCUPATIONAL
DISEASES
asbestos exposure, public beliefs about
smoking risks, 202

workplace exposures, lung cancer risk,
52-53, 128
OCCUPATIONS
blue-collar workers. 272-274
industry type, 585
managers, 585
military personnel, 277-278,347,425427
white-collar workers, 272
Passive smoking
See INVOLUNTARY

SMOKING

PEER GROUPS
initiation and maintenance of smoking,
336-338
smokers vs. abstainers, 355
social support, smoking, and cessation,
354-355
PERCEPTION
health risks of smoking, health warnings,
485
positively perceived effects of smoking,
342
social acceptability of smoking, 347
PERSONALITY
extraversion, 336,345
internal vs. external locus-of-control
dimension, 346
marketing campaigns and personality
characteristics, 339
negative affect smoking, 346
neuroticism, delinquency, and smoking
status, 336
psychosocial factors, smoking habit, 329
relapse rates after smoking cessation, 353
PIPE SMOKING
age-adjusted relative risks, 153
lung cancer mortality, 50
mortality, vs. cigars and cigarettes, 41-42
prevalence among men, 134
socioeconomic and demographic factors,
322,326-328
PREVENTION OF SMOKING,
PROGRAMS
American College of Chest Physicians,
419-420
American Nonsmokers’ Rights Foundation, 402
American Pharmaceutical Association,
423
construct validity, 406-407

demographic and historic factors, 408409
Department of Defense, 425-427
design and target audiences, trends, 384
dissemination, 403-405
evaluation, 405
Federal Government support, agencies
and reports, 396-401
Federal guides of existing resources, 396
general school health education levels,
389
Great American Smokeout day, 416-417
health professional organizations, 402403
historic perspective, 330
long-term followup, 406
mass media, 387-388
National Cancer Institute, 398-399,421423
National Heart, Lung, and Blood Institute, 399.423-425
National Institute on Drug Abuse, 399
National Interagency Council on Smoking and Health, 395-396
Office of Disease Prevention and Health
Promotion, 400,425
Office on Smoking and Health, 397-398,
421
psychosocial curricula, 389-392
school health education, 388-389
State, 401-402.427
voluntary health organizations, 394-395,
407-418
workplace, 425,432434
youth, 392-393
POLICIES
advertising imagery and content,
proposals, 5 15
categorization of tobacco control efforts,
472.473
interventions
educational andbehavioral
and initiatives, 383
Fairness Doctrine, 441-442,496,660661
Health Objectives for the Nation, 16-19,
223-224
history of smoking-and-health research
and regulation, 5-6
national goals for insurance, nonsmoker
premiums and actuarial data, 553-555
restriction of advertising and promotion,
515-516
restriction of smoking, impact on per
capita consumption, 661-662

taxonomy of workplace smoking policies,
581
trends. 409413
warning labels, Federal Trade Commission requirements, 475-476
PROMOTION
(See also ADVERTISING)
decreased motivation to stop smoking,
502
encouragement of smoking initiation. 501
encouragement of recidivism, 502
expenditures, 499-500
free distribution of tobacco products, 239.
513,514,597,603-604
nicotine polacrilex gum, 429
proposed restrictions, 5 15
States prohibiting tobacco sales to
minors, 599-602
tobacco consumption. 501-502
Public service announcements

See ADVERTISING;
ADVOCACY;
HEALTH EDUCATION; SMOKING CONTROL PROGRAMS
RECIDIVISM
advertising and promotion of tobacco, 502
body weight and smoking cessation, 354
coping responses, 350
gender differences, 354
prevention strategies, 4 IO, 4 13
socioeconomic and demographic factors,
353
stress, negative affect, 349
triggers to relapse. 349-350
RESTRICTION OF SMOKING
airplanes, 232.573-574.588-589
airports, 574
Clean Indoor Air Act, New York, 572
consumption impact. 591-592.661662
Department of Defense, 575
economic impact. 594595
educational institutions. 561-568, 587588
Federal Government workplaces, 574575
fire hazards, 557
health care facilities, 561-568. 585-586,
561-562
industry type and prevalence of smoking
policy, 585
local ordinances, 57g572.577
penalties for noncompliance, 561-568
pharmacies. 587
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physician offices and medical organizations, 586
provisions of laws, 560,568
public places, 232-233,556557,558
public transportation, 561-568.573.574
regional variation, 570.57 I
restaurants and hotels, 235, 236, 569,
570,577
State laws, 558-560,56l-569,569-570,
599-602
target occupational groups, 595
tobacco access laws, 603,604-606,607608
trends in public beliefs, 23G23 I
vending machines, access, 603604
workplace policies, 232, 56l-568,6OCL
601,577,581-585,590,591,593,594595
SEX RATIO
age-specific death rates, 144-145, 146
antismoking campaign effects, 650-657
attributable risks for cancers, coronary
and pulmonary diseases, 154-l 56
initiation of smoking, 296300
lung cancer mortality, 46
mortality postponed or avoided, 667,668669
nonsmoker mortality, 141-142
self-reported daily cigarette consumption,
295
smokeless tobacco use, 32CL322
smoking cessation and relapse, 354
smoking continuum, 289-290
smoking prevalence, 132-133. 134-135,
136-l 37, 138,269-270,272,279.282283,298,301,302,303-305,307-312,
316
SMOKE STREAMS
mainstream chemical analysis, vapor and
particulate phases, 79-85
sidestream effects, toxic and tumorigenic
agents, cigarettes, 88-91
SMOKELESS TOBACCO
advertising strategy, graduated use, 507
antismoking pamphlet, American Dental
Association, 420
Comprehensive Smokeless Tobacco
Health Education Act, 478,48 I, 490,
511.512,518
disclosure of nicotine content. requirements, 500
Federal excise tax. 528

health warning requirements. 478. 479.
4x0.4x I
nitrosamine formation and oral cancer.
90. 92
snuff-dipping and oral cancer.
leukoplakia. 78
State excise taxes. S3Y
SMOKELESS TOBACCO USE
adolescent\. 217.393
National Cancer Institute prevention
programs. 398
prcv~alenceamong male\. 3 19-322. 325
316.657
puhl~c beliefi. mouth and throat
neopla\ms. 202
S.MOKING BEHAVIOR
adults. 133-13s. 140. 298. 302
advertismg effects. 501-502. 506507
appetitive model, smoking cues. 344
Asian Americans, 275
chronic obstructive pulmonary disease.
6849
cigarette consumption. 267-268.293294.5 18-5 19.592.657-662
determinants of smoking, stages, 334
development. maintenance, cessation.
33 l-332.334
estimated prevalence in absence of antismoking campaign, 65 l-657
gender. race, education. 269-270,302306
heavy vs. light smoking, 18 1-I 84,22 I
Hispanics. 274
intensity. biochemical markers, 95-97
maintenance, pharmacologic processes
and conditioning, 340,342
men, 269-270
military personnel, 276278, 575
Native Americans, 274
nicotine dependence, 33 I, 349
opponent-process theory, aversive
wtithdrawal symptoms, 343-344
oral contraceptive use, 140
personal characteristics, 336.345-347
pregnant women, 275-276
price elasticity and smoking prevalence,
536539
public beliefs about duration and health
risks. 185, 186-187
public service announcements. 497-500,
514
self-reported status vs. biochemical
validation. 265

socioeconomic and demographic factors,
329
State legislative impact. 578-579
State-specific prevalence. 2X@-28I
Third World countries. I9
workplace policies. 584. 589,591-592
SMOKING CHARACTERISTICS
compensation, 3 l6,3 I7
inhalation patterns and lung cancer mortality. 45
length of cigarette, market share. 3 17-3 18
menthol cigarettes. inhalation, 317
sex ratio. 132-l 33
SMOKING CONTROL PROGRAMS
hospital prohibition of cigarette sales, 586
knowledge among smokers about health
effects, 221
Minnesota. 525.542
Office on Smoking and Health, 397
Rocky Mountain Tobacco-Free Challenge. 524
tobacco taxes as funding source, 542-543
Utah, excise revenues. 542
SMOKING SL’RVEYS
(See also ADULT USE OF TOBACCO
SURVEYS; CANCER PREVENTION STUDIES; NATIONAL
HEALTH INTERVIEW SURVEYS)
American Medical Association, 247
Behavioral Risk Factor Surveillance System, 247-248,278-279,280-281
Chilton Survey, 1979,248
Collaborative Perinatal Study, 276
Current Population Survey. 248,279,
282-283.322
Department of Defense, 276278,427
Gallup Surveys, 248-249
High School Seniors Surveys, 296,302303.306
Hispanic Health and Nutrition Examination Survey, 251 I 274
Lieberman Research, Inc., 249
methodology, public attitudes on health
effects of smoking, 175-l 77
National Adolescent Student Health Surveys, 250,296297.3-307
National Health and Nutrition Examination Surveys, 251
National Household Surveys on Drug
Abuse, 3 I2
National Institute on Drug Abuse High
School Seniors Surveys on Drug Use,
251-252
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National Maternal and Infant Health Survey. 215
National Natality Surveys, 275
National Survey of Family Growth, 276
Native Americans and Alaskan natives,
274
Roper surveys, 252-253
teenagers, 307-309.3 1O-3 12
U.S. Department of Health, Education,
and Welfare Teenage Smoking Surveys, 253
SNUFF
ban on sales, 6174 I 8
marketing and labeling, 615
warning labels, Massachusetts, 612
SNUFF-DIPPING
adolescents, beliefs about harmfulness,
217,218
adults. 1964 to 1986, 319-322
males, 3 19-322
prevalence and proposed ban, 615
SOCIOECONOMIC
STATUS
birthweight and maternal smoking, 73
blacks vs. whites, smoking prevalence,
269-270
cessation and relapse, 353
cigar and pipe smoking, 328
educational level and occupation, 139
personal characteristics and smoking, 347
pregnant women, 276
smokeless tobacco use among males,
322-323
students with blue-collar backgrounds,
408
SOUTH CAROLINA
local smoking restrictions, 572
STATISTICAL
ANALYSIS
(See also MATHEMATICAL
MODELS; SMOKING SURVEYS)
adolescent smoking, weekly vs. daily
rates, 307, 3 12
advertising expenditures and tobacco consumption, 504-505
age adjustment and relaiive risk, 127
aggregation vs. precision, lung cancer
risk among women, I27
attributable risk, causation, and mortality,
122-123
bias in risk assessments, 128
Cancer Prevention Studies, age adjustment of relative risks. 141
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data errors, exposures and causes of
death, 129-l 30
data sources, 264
methodology of public opinion surveys,
175-178
per capita consumption studies, 657-658
risk factor interaction with smoking, 5051
synergy and statistical bias, 128
STRESS
consumption and initiation, smoking
habit, 329
public beliefs about risks of smoking,
207-210.212
reduction, biological effects of nicotine,
346347
smoking cessation and relapse, 353
STUDENTS
adolescents, personalization of smoking
risks, 215
beliefs on health effects of smokeless
tobacco, 217,218
litigation. school smoking lounges, 606
parental awareness of school-based
programs, 387
program failure to reach dropouts, 407408
school health education curricula, 38%
389
school smoking restrictions, 587-588
TAR CONTENT
advertising guidelines, 488489
chemical analysis of particulate matter in
mainstream smoke, 83-84
proposed Federal regulation of cigarettes,
610
reductions, 85,88,6 I7
smokers’ gender, age, race, education, 3 16
TAXATION
ad valorem tax on cigarettes, revenues,
542
cigarette price changes, 662
evasion of cigarette taxes, cigarette bootlegging, 531-533, 541
excise taxes, 264
Federal and State tobacco tax increase, effects, 541
Federal excise tax, 527-528,529,530,
540
Indiana, cigarette excise tax. 542
licensing requirement for tobacco sales,
604

Minnesota. cigarette excise tax, 402,525
Nebraska, cigarette excise tax, 542
price elasticity of demand. 533-538
sales tax exemption. 54 I
smoking-related deaths, effects of tax
rates, 540
State and local excise rates and
prevalence, 528-532
tax-exempt cigarette sales, impact on
States, 533
tobacco tax revenues for State smoking
control programs, 542-543
unit tax on cigarettes, 542
Utah, cigarette excise tax, 542
TEXAS
smoke-free hospital rooms, 586
workplace smoking restrictions, 583
TOBACCO ADDITIVES
changes in cigarettes, I39
disclosure requirements, 490
menthol cigarettes, health effects, 3 I7
pesticide traces, 82,85
reduction of carcinogens, 6 14
risks and disclosure, 613
TOBACCO

INDUSTRY

advertising refuting claims about harmfulness of smoking, 51 I-512
censorship of smoking and health items,
509-510
Cigarette Advertising Code, 5 I I
code regarding free samples, 597
compliance with health warning legislation, 476,483
disincentives to advertise, 5 I6
lobbying efforts, 440-441
marketing of low-yield cigarettes, 665
restrictive policies, 595
vending machine sales, 604
TOBACCO

SMOKE

physical chemistry, carcinogenic and
mutagenic effects, 79-85
tar and neoplasms. 93
toxicity and carcinogenicity, 92-93

eU.S.G.p.0.
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UTAH
public transit advertising ban, 5 13
smoking control program. 542
UTERINE NEOPLASMS
cervical cancer, smoking and other risk
factors, 57-58
endometrial and cervical cancers, risk vs.
protective factors. I52
endometrial cancer and estrogen levels, 58
VIRGINIA
local smoking restrictions. 572
WOMEN
all-cause and specific mortality. 146147,
149, 151-152
attributable risk, cancers, cardiovascular
and pulmonary diseases, 157-l 58
attributable risk, lung cancer, 126
cancer mortality risk, 47
cervical and endometrial cancer, 57-58
fertility and smoking, 75
initiation of smoking, 299, 300, 301,302
lung cancer mortality risk, 46-49, 144
mortality postponed or avoided, smoking
cessation or noninitiation, 667,668-669
National Institute for Child Health and
Human Development, cessation of
smoking program, 400
oral contraceptive use, 140, 197-199,
481-482
osteoporosis, calcium intake, estrogen,
and obesity, 7677
pregnancy, dangers of smoking, public
beliefs, 195, l97-199,221
pregnancy, demographic factors, smoking
prevalence, 275-276
pregnancy, smoking cessation programs,
418.427
public beliefs about dangers of smoking,
195. 197-199
response to antismoking campaigns, 650651,653-657
smoking prevalence, 1965 to 1987,269270
stress, smoking cessation and relapse,
353-354
stroke and smoking habit, 6243
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