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Preface

This report is a comprehensive review of more than 20 years
of research into the problem of smoking and health. This re-
search has been carried on under the sponsorship of many groups
in this country and abroad, including governments, universities,
private research institutions, voluntary health agencies, and the
tobacco industry.

Seven years ago, an advisory committee to the Surgeon General
concluded that cigarette smoking is a serious hazard to health and
is related to illness and death from lung cancer, chronic broncho-
pulmonary disease, cardiovascular disease and other diseases. In
the intervening years, a great deal of new research has been com-
pleted. This has resulted in a growing understanding of the bio-
mechanisms whereby cigarette smoking adversely affects the hu-
man organism and contributes to the development of serious
illness.

It is encouraging that cigarette consumption in this country is
declining. If this decline can be maintained, it will result in better
health for our population and in fewer deaths among those of our
citizens who are in their most productive years of life.

JESSE L. STEINFELD, M.D.,
Surgeon General.
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CHAPTER 1

General Considerations,
Preparation of the Present Document,
and Summary of the Report



GENERAL CONSIDERATIONS

The first major development in the modern history of the effects
of smoking on health occurred in 1950 with the publication of four
retrospective studies on smoking habits among lung cancer pa-
tients and among controls (1, 4, 6, 7). At that time, the question
was, “Are smokers more likely to get lung cancer than nonsmok-
ers?” Although some epidemiologists were satisfied that the an-
swer was in the affirmative, others turned for confirmation to
prospective studies in which the smoking habits of large popula-
tions were recorded and the populations followed to identify sub-
sequent mortality. The first report of Hammond and Horn in 1954
(2), showed significantly elevated overall death rates for smokers
as compared to nonsmokers. This elevation in death rates, almost
entirely confined to those who smoked cigarettes, together with the
evidence for a gradient according to the amount smoked, changed
the question from one concerning only lung cancer to one concern-
ing overall death rates and from one concerning smoking to one
primarily concerned with cigarette smoking. In effect, the question
became, “Do cigarette smokers have higher overall death rates
than nonsmokers and smokers of pipes and cigars?”’

With the publication of the later reports of the major prospec-
tive studies in the late 1950’s and early 1960’s, it became clear that
cigarette smokers had higher overall death rates than nonsmokers,
as well as higher death rates from a number of individual causes
of death. The question then became, “Why ?”

When the Advisory Committee on Smoking and Health to the
Surgeon General was established in 1962, it undertook the evalua-
tion of the scientific evidence up to that time. The conclusion of the
Committee in its 1964 Report was that: “Cigarette smoking is a
health hazard of sufficient importance in the United States to war-
rant appropriate remedial action.” Not only did the Committee
conclude that the evidence clearly showed that male cigarette
smokers do in fact have higher death rates than nonsmokers but
that the convergence of epidemiological, experimental, and path-
ological evidence also clearly indicated a cause-and-effect relation-
ship for several of the implicated diseases, particularly cancer of
the lung and chronic bronchitis. In several other important dis-
eases, the evidence on biomechanisms to explain epidemiological
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associations was felt to be inadequate at that time to draw firm
conclusions about a cause-and-effect relationship.

Three and one-half years later, when The Health Consequences
of Smoking: A Public Health Service Review, 1967 was published,
the conclusions of the 1964 review were taken as a starting point,
and the nature of the task of interpreting the scientific evidence
was restated as follows:

1. How much mortality and excess disability are associated with
smoking?

2. How much of this early mortality and excess disability would
not have occurred if people had not taken up cigarette smoking?

3. How much of this early mortality and excess disability could
be averted by the cessation or-reduction of cigarette smoking?

4. What are the biomechanisms whereby these effects take place
and what are the critical factors in these mechanisms?

That and subsequent reviews in 1968 and 1969 have provided
some answers to these questions, particularly in summarizing the
evidence for various theories as to how cigarette smoking affects
the human organism to produce elevated disease and death rates.

At least five different processes have been suggested whereby
cigarette smokers experience higher mortality or morbidity rates
than do nonsmokers.

1. Cigarette smoking initiates a disease process by producing
progressive irreversible damage. In this case, the total effect would
be approximately proportional to the total accumulated dosage
experienced over the years. Cessation of smoking leaves impaired
function which does not improve appreciably but does not continue
to deteriorate from continued exposure to cigarette smoke. How-
ever, such function may deteriorate through aging or through
exposure to other harmful agents. It appears that such a relation-
ship probably exists for chronic obstructive lung disease and pos-
sibly for the development of atherosclerotic heart disease.

2. Cigarette smoking initiates a disease process with continual
repair and recovery until some critical point is reached at which
the process is no longer reversible. The total effect would therefore
be affected to some extent by accumulated exposure but would be
affected also by the level of contemporary smoking. Cessation of
smoking would result in a rapid reduction of risk provided the
critical level initiating an irreversible process has not been
reached. The evidence supports this kind of mechanism accounting
both for the high dose-response relationship in lung cancer and for
the reduction in risk from lung cancer among ex-smokers.

3. Cigarette smoking promotes a disease process either by
providing positive support to the development of a pathological
condition or by interfering with and diminishing the normal capa-
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bility of the organism to cope with and defend against a disease
process. This may take place by promoting the development of a
subclinical disease to a clinically recognizable one, by promoting a
mild disease state to a more severe form, or by increasing fatality
rates of severe disease states. This type of mechanism could ac-
count for modestly increased mortality rates for a number of se-
vere diseases for which there is no evidence that cigarette smoking
itself has a role in initiating the disease. Some of the excess mor-
tality from infectious respiratory disease and from coronary heart
disease might take place through this kind of mechanism.

4. Cigarette smoking produces a set of temporary conditions
which increase the probability that a critical event will occur with
attendant disability and possibly fatal consequences. For example,
there is evidence to support the theory that each cigarette can pro-
duce a set of conditions which increase the probability of myocar-
dial damage through increased demand for oxygen at a time when
the suppy is diminished. Presumably, once the supply/demand im-
balance is alleviated, the probability of myocardial damage would
revert to its normal level. Cessation of smoking should have an
almost immediate effect of reducing the risk sharply for morbidity
or mortality produced through this mechanism.

5. Cigarette smoking may be artificially related to excess dis-
ability or death by way of a close association with some other econ-
dition or exposure which is found at a high level in smokers, but
not in nonsmokers, and is itself responsible for the disease. The one
cause of death for which cigarette smokers have elevated death
rates that is generally interpreted in this way is cirrhosis of the
liver. Since most heavy consumers of alcoholic beverages are smok-
ers, and since alcohol consumption is an important part of the
process that produces cirrhosis of the liver, the high rate of cirrho-
sis among cigarette smokers is discounted as resulting from this
kind of artificial relationship. Some authors have proposed that
there may be genetic factors that link smoking and certain diseases
in this fashion. Obviously, the cessation of smoking would have no
effect on morbidity or mortality from diseases which are artificially
related to smoking.

These different ways in which cigarette smoking can be related
to elevated morbidity and mortality rates are important considera-
tions in attempting to estimate the potential public health benefits
of giving up smoking. For some types of relationship, there would
be no benefits; for some, rather small benefits; for some, substan-
tial benefits, taking place over a long period of time; and for
others, substantial benefits taking place rather rapidly.

During the past few years, a sharp reduction has taken place
in the cigarette smoking habits of the U.S. population. The Na-
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tional Center for Health Statistics has recently published a com-
parison of smoking habits in the U.S. in 1955 and 1966 based on
two large scale household surveys (5). These showed a drop in
cigarette consumption in men under 55 years of age but no appre-
ciable change among those 55 or over, Among women, every age
group showed an increase in the eleven year period. A recent sur-
vey conducted for the National Clearinghouse for Smoking and
Health, based on a much smaller sample (approximately 5,000
interviews), was conducted in the Spring of 1970 (3) (table 1).
Even with the smaller number of cases, it is clear that a much
larger drop took place in the four years from 1966 to 1970 than
in the eleven years from 1955 to 1966. The drop extended to the
age group 55-64 among men, again with no appreciable drop
among men over age 65. For the first time, the increase in smok-
ing among women leveled off, or even dropped slightly among
women under 55. The increase among women over 55 was of a
lesser magnitude than previously observed.

TABLE 1.——Percentage of Current Smokers of Cigarettes (regu-
larly or occasionally) by sex and age. U.S. Surveys: 1955 and
1966 (CPS-Current Population Surveys) and 1970 (NCSH-
Survey conducted for National Clearinghouse for Smoking &
Health) ?

Male Female
CPS CPS NCSH CPS CPS NCSH
Age 1955 1966 1970 1955 1966 1970

18-24 __________ 53.0 48.3 247.0 33.3 34.7 311
25-34 __________ 63.6 58.9 46.8 39.2 43.2 40.3
35-44 __________ 62.1 57.0 48.6 354 41.1 39.0
45-54 __________ 58.0 53.1 431 25.7 37.3 36.0
5b-64 _______.___ 45.8 46.2 37.4 13.4 23.0 24.3
66+ ____ . 25.8 24.6 23.7 4.7 8.1 11.8

11955 survey based on approximately 45,000 persons; 1966 survey based on approximately
35,000 persons; 1870 survey based on approximately 5,000 persons.
2 Estimated.

With the massive changes in smoking behavior which have
taken place among adults in the past few years, largely as an
expression of the desire to protect health, changes should be ex-
pected in mortality rates among those groups which have experi-
enced the greatest reduction both in accumulated dosage and in
concurrent dosage. An analysis of U.S. mortality rates for 1970
and the years to follow will provide a very valuable addition to the
knowledge concerning the effects of smoking on death rates.

PREPARATION OF THE PRESENT DOCUMENT

Following the publication of Smoking and Health—Report of
the Advisory Committee to the Surgeon General—in 1964, the fol-
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lowing documents were published as reviews of the medical litera-
ture concerning the health consequences of smoking, as called for
by Public Law 89-92:

1. The Health Consequences of Smoking, A Public Health Serv-
ice Review: 1967.

2. The Health Consequences of Smoking, 1968 Supplement to
the 1967 PHS Review.

3. The Health Consequences of Smoking, 1969 Supplement to
the 1967 PHS Review.

These documents reviewed the medical literature which had
been published since the original Surgeon General’s Report. This
format of publishing a supplement to a supplement has become
unwieldy, particularly in the light of the lack of availability of the
previous reviews to the general public. Therefore, when Public
Law 91-222 was signed into law on April 1, 1970 calling for an
eighteen month interval between the last report and the new re-
port, the decision was made to review the entire field with em-
phasis on the most recent additions to the literature.

The National Clearinghouse for Smoking and Health has the
responsibility for continuous monitoring and compilation of the
medical literature on the health consequences of smoking. This is
accomplished through several mechanisms:

1. A scientific review corporation is on contract to extract arti-
cles on smoking and health from the medical and scientific litera-
ture of the world. This organization provides a semi-weekly acces-
sions list with abstracts and copies of the various articles. Trans-
lations are called for as needed. Articles of pertinence are identi-
fied by a series of code words and phrases.

2. The National Library of Medicine, through the Medlars sys-
tem, sends the National Clearinghouse for Smoking and Health a
monthly listing of articles in the smoking and health area. These
are reviewed, and pertinent articles are ordered.

3. Staff members keep up with the current contents of medical
and scientific literature and identify articles of pertinence.

Initia]l drafts of the present review were prepared by Clearing-
house staff and consultants who reviewed the previous reports and
identified those articles which have been important in the develop-
ment of knowledge in this field. These were abstracted and placed
into tabular form, and a draft text of the report was prepared.
The first drafts of the individual chapters were sent to experts
for review, criticism, and comment with respect to the articles re-
viewed, those articles not included, and conclusions. The drafts
were then revised on the basis of these comments and rewritten
unti] they met with general approval of the reviewers. The final
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drafts were reviewed as a whole by the Director of the National
Clearinghouse for Smoking and Health, the Director of the Na-
tional Cancer Institute, the Director of the National Heart and
Lung Institute, the Director of the National Institute of Environ-
mental Health Sciences, and by six additional experts both within
and outside of the Public Health Service.

SUMMARY OF THE REPORT

CARDIOVASCULAR DISEASES

Coronary Heart Disease

1. Data from numerous prospective and retrospective studies
confirm the judgment that cigarette smoking is a significant risk
factor contributing to the development of coronary heart disease,
including fatal CHD and its most severe expression, sudden and
unexpected death. The risk of CHD incurred by smoking of pipes
and cigars is appreciably less than that incurred by cigarette
smokers.

2. Analysis of other factors associated with CHD (high serum
cholesterol, high blood pressure, and physical inactivity) show
that cigarette smoking operates independently of these other fac-
tors and can act jointly with certain of them to increase the risk
of CHD appreciably.

3. There is evidence that cigarette smoking may accelerate the
pathophysiological changes of pre-existing coronary heart disease
and therefore contributes to sudden death from CHD.

4. Autopsy studies suggest that cigarette smoking is associated
with a significant increase in atherosclerosis of the aorta and
coronary arteries.

5. The cessation of smoking is associated with the decreased
risk of death from CHD.

6. Experimental studies in animals and humans suggest that
cigarette smoking may contribute to the development of CHD and/
or its manifestations by one or more of the following mechanisms:

a. Cigarette smoking, by contributing to the release of catecho-
lamines, causes increased myocardial wall tension, contraction
velocity, and heart rate, and thereby increases the work of the
heart and the myocardial demand for oxygen and other
nutrients.

b. Among individuals with coronary atherosclerosis, cigarette
smoking appears to create an imbalance between the increased
needs of the myocardium and an insufficient increase in cor-
onary blood flow and oxygenation.

¢. Carboxyhemoglobin, formed from the inhaled carbon mon-



oxide, diminishes the availability of oxygen to the myocardium
and may also contribute to the development of atherosclerosis.

d. The impairment of pulmonary function caused by cigarette
smoking may contribute to arterial hypoxemia, thus reducing
the amount of oxygen available to the myocardium.

e. Cigarette smoking may cause an increase in platelet adhesive-
ness which might contribute to acute thrombus formation.

Summary Statement of Recent Additions to Knowledge Relating
Smoking and Coronary Heart Disease.—A number of epidemi-
ologic studies have provided additional evidence concerning ciga-
rette smoking as a significant risk factor in the development of
CHD. Experimental studies on animals have suggested that ciga-
rette smoking, particularly the absorbed nicotine and carbon mon-
oxide, contributes to the development of atherosclerosis.

Cerebrovascular Disease

1. Data from numerous prospective studies indicate that ciga-
rette smoking is associated with increased mortality from cere-
brovascular disease.

2. Experimental evidence concerning the relationship of smok-
ing and cerebrovascular disease is at present insufficient to allow
for conclusions concerning pathogenesis. However, some of the
pathophysiological considerations discussed concerning CHD may
also pertain to the relationship of smoking and CVD, particularly
cerebral infarction.

Nonsyphilitic Aortic Aneurysm

Cigarette smoking has been observed to increase the risk of
dying from nonsyphilitic aortic aneurysm.

Peripheral Vascular Disease

1. Data from a number of retrospective studies have indicated
that cigarette smoking is a likely risk factor in the development
of peripheral vascular disease. Cigarette smoking also appears to
be a factor in the aggravation of peripheral vascular disease.

2. Cigarette smoking has been observed to alter peripheral blood
flow and peripheral vascular resistance.

CHRONIC OBSTRUCTIVE BRONCHOPULMONARY DISEASE

1. Cigarette smoking is the most important cause of chronic
obstructive bronchopulmonary disease in the United States. Ciga-
rette smoking increases the risk of dying from pulmonary emphy-
sema and chronic bronchitis, Cigarette smokers show an increased
prevalence of respiratory symptoms, including cough, sputum pro-
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duction, and breathlessness, when compared with nonsmokers.
Ventilatory function is decreased in smokers when compared with
nonsmokers.

2. Cigarette smoking does not appear to be related to death
from bronchial asthma, although it may increase the frequency
and severity of asthmatic attacks in patients already suffering
from this disease.

3. The risk of developing or dying from COPD among pipe and/
or cigar smokers is probably higher than that among nonsmokers,
while clearly less than that among cigarette smokers.

4, Ex-cigarette smokers have lower death rates from COPD
than do continuing smokers. The cessation of cigarette smoking is
associated with improvement in ventilatory function and with a
decrease in pulmonary symptom prevalence.

5. Young, relatively asymptomatic, cigarette smokers show
measurably altered ventilatory function when compared with non-
smokers of the same age.

6. For the bulk of the population of the United States, the im-
portance of cigarette smoking as a cause of COPD is much greater
than that of atmospheric pollution or occupational exposure. How-
ever, exposure to excessive atmospheric pollution or dusty occu-
pational materials and cigarette smoking may act jointly to pro-
duce greater COPD morbidity and mortality.

7. The results of experiments in both animals and humans have
demonstrated that the inhalation of cigarette smoke is associated
with acute and chronic changes in ventilatory function and pul-
monary histology. Cigarette smoking has been shown to alter the
mechanism of pulmonary clearance and adversely affect ciliary
function.

8. Pathological studies have shown that cigarette smokers who
die of diseases other than COPD have histologic changes charac-
teristic of COPD in the bronchial tree and pulmonary parenchyma
more frequently than do nonsmokers.

9. Respiratory infections are more prevalent and severe among
cigarette smokers, particularly heavy smokers, than among
nonsmokers,

10. Cigarette smokers appear to develop postoperative pul-
monary complications more frequently than nonsmokers.

Summary Statement of Recent Additions of Knowledge Relat-
ing to Chronic Obstructive Bronchopulmonary Disease.—Studies
have demonstrated that cigarette smokers show increased symp-
toms and pulmonary dysfunction as well as mortality from COPD
when compared to nonsmokers. Investigations of alpha,-antitryp-
sin deficiency in relationship to pulmonary emphysema have sug-
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gested that cigarette smoking may act jointly with hereditary fac-
tors in the pathogenesis of pulmonary emphysema. A pathological
study on animals has shown that long-term inhalation of cigarette
smoke produces lesions characteristic of pulmonary emphysema.

CANCER
Lung Cancer-

1. Epidemiological evidence derived from a number of prospec-
tive and retrospective studies, coupled with experimental and
pathological evidence, confirms the conclusion that cigarette smok-
ing is the main cause of lung cancer in men. These studies reveal
that the risk of developing lung cancer increases with the number
of cigarettes smoked per day, the duration of smoking, and earlier
initiation, and diminishes with cessation of smoking.

2. Cigarette smoking is a cause of lung cancer in women but
accounts for a smaller proportion of the cases than in men. The
mortality rates for women who smoke, although significantly
higher than for female nonsmokers, are lower than for men who
smoke. This difference may be at least partially attributable to
differences in exposures: the use of fewer cigarettes per day, the
use of filtered and low “tar” cigarettes, and lower levels of inhala-
tion. Nevertheless, even when women are compared with men who
apparently have similar levels of exposure to cigarette smoke, the
mortality ratios appear to be lower in women.

3. The risk of developing lung cancer among pipe and/or cigar
smokers is higher than for nonsmokers but significantly lower
than for cigarette smokers.

4. The risk of developing lung cancer appears to be higher
among smokers who smoke high “tar” cigarettes, or smoke in such
a manner as to produce higher levels of ‘“tar” in the inhaled
smoke,

5. Ex-cigarette smokers have significantly lower death rates for
lung cancer than continuing smokers, There is evidence to support
the view that cessation of smoking by large numbers of cigarette
smokers would be followed by lower lung cancer death rates.

6. Increased death rates from lung cancer have been observed
among urban populations when compared with populations from
rural environments. The evidence concerning the role of air pollu-
tion in the etiology of lung cancer is presently inconclusive. Fac-
tors such as occupational and smoking habit differences may also
contribute to the urban-rural difference observed. Detailed epi-
demiologic surveys have shown that the urban factor exerts a
small influence compared to the overriding effect of cigarette smok-
ing in the development of lung cancer.
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