Chapter 1

Realizing that for the convenience of all types of 'serious readers it would
be desirable to simplify language, condense chapters and bring opinions
to the forefront, the Committee offers Part I as‘such a presentation. This
Part includes: (a) an introduction comprising, among other items, a chro-
nology especially pertinent to the subject of this study and to the establish-
ment and activities of the Committee, (b) a short account of how the study
was conducted, (c) the chief criteria used in making judgments, and (d)
a brief overview of the entire Report.

HISTORICAL NOTES AND CHRONOLOGY

In the early part of the 16th century, soon after the introduction of
tobacco into Spain and England by explorers returning from the New World,
controversy developed from differing opinions as to the effects of the human
use of the leaf and products derived from it by combustion or other means.
Pipe-smoking, chewing, and snuffing of tobacco were praised for pleasura-
ble and reputed medicinal actions. At the same time, smoking was con-
demned as a foul-smelling, loathsome custom, harmful to the brain and
lungs. The chief question was then as it is now: is the use of tobacco bad
or good for health, or devoid of effects on health? Parallel with the increas-
ing production and use of tobacco, especially with the constantly increasing
smoking of cigarettes, the controversy has become more and more intense.
Scientific attack upon the problems has increased proportionately. The
design, scope and penetration of studies have improved, and the yield of
significant results has been abundant.

The modern period of investigation of smoking and health is included
within the past sixty-three years. In 1900 an increase in cancer of the
lung was noted particularly by vital statisticians, and their data are usually
taken as the starting point for studies on the possible relationship of smoking
and other uses of tobacco to cancer of the lung and of certain other organs,
to diseases of the heart and blood vessels (cardiovascular diseases in gen-
eral; coronary artery disease in particular), and to the non-cancerous (non-
neoplastic) diseases of the lower respiratory tract (especially chronic
bronchitis and emphysema). The next important basic date for starting
comparisons is 1930, when the definite trends in mortality and disease-inci-
dence considered in this Report became more conspicuous. Since then a
great variety of investigations have been carried out. Many of the chem-
ical compounds in tobacco and in tobacco smoke have been isolated and
tested. Numerous experimental studies in lower animals have been made
by exposing them to smoke and to tars, gases and various constituents in
tobacco and tobacco smoke. It is not feasible to submit human beings to
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experiments that might produce cancers or other serious damage, or to
expose them to possibly noxious agents over the prolonged periods under
strictly controlled conditions that would be necessary for a valid test.
Therefore, the main evidence of the effects of smoking and other uses of
tobacco upon the health of human beings has been secured through clinical
and pathological observations of conditions occurring in men, women and
children in the course of their lives, and by the application of epidemio-
logical and statistical methods by which a vast array of information has been
assembled and analyzed.

Among the epidemiological methods which have been used in attempts to
determine whether smoking and other uses of tobacco affect the health of
man, two types have been particularly useful and have furnished information
of the greatest value for the work of this Committee. These are (1) retro-
spective studies which deal with data from the personal histories and medical
and mortality records of human individuals in groups; and (2) prospective
studies, in which men and women are chosen randomly or from some

" special group, such as a profession, and are followed from the time of their
entry into the study for an indefinite period, or until they die or are lost
on account of other events. ’

Since 1939 there have been 29 retrospective studies of lung cancer alone
which have varying degrees of completeness and validity. Following the
publication of several notable retrospective studies in the years 1952-1956,
the medical evidence tending to link cigarette smoking to cancer of the lung
received particularly widespread attention. At this time, also, the critical
counterattack upon retrospective studies and upon conclusions drawn from
them was launched by unconvinced individuals and groups. The same types
of criticism and skepticism have been, and are, marshalled against the meth-
ods, findings, and conclusions of the later prospective studies. They will be
discussed further in Chapter 3, Criteria for Judgment, and in other chapters,
especially Chapter 8, Mortality, and Chapter 9, Cancer.

During the decade 1950-1960, at various dates, statements based upon the
accumulated evidence were issued by a number of organizations. These
included the British Medical Research Council; the cancer societies of Den-
mark, Norway, Sweden, Finland, and the Netherlands; the American Cancer
Society; the American Heart Association; the Joint Tuberculosis Council of
Great Britain; and the Canadian National Department of Health and Welfare.
The consensus, publicly declared, was that smoking is an important health
hazard, particularly with respect to lung cancer and cardiovascular disease.

Early in 1954, the Tobacco Industry Research Committee (T.I.R.C.) was
established by representatives of tobacco manufacturers, growers, and ware-
housemen to sponsor a program of research into questions of tobacco use
and health. Since then, under a Scientific Director and a Scientific Advisory
Board composed of nine scientists who maintain their respective institutional
affiliations, the Tobacco Industry Research Committee has conducted a
grants-in-aid program, collected information, and issued reports.

The U.S. Public Health Service first became officially engaged in an
appraisal of the available data on smoking and health in June, 1956, when,
under the instigation of the Surgeon General, a scientific Study Group on
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the subject was established jointly by the Nationa'l Cancer Inst;‘tute,.the
National Heart Institute, the American Cancer Society, apd the American
Heart Association. After appraising 16 independent studies carried on in
five countries over a period of 18 years, this group concluded that there is
a causal relationship between excessive smoking o.f cigarettes and lung cancer.

Impressed by the report of the Study.Commlttee and by othiar lnzevxi geg;-
dence, Surgeon General Leroy E. Burney lsiued a statement Olth lé y 12, feels,
reviewing the matter and declaring t}Tat: Thf: Publl.c Hea td. erfflce. -
the weight of the evidence is increasxr}gly pointing in one 1rec,t,10njia )
excessive smoking is one of the causative factors in lung cancer. ?atlh’
in a special article entitled “Smoking and Lung Cancer—A Sta%emenl\tdod. (i
Public Health Service,” published in the Journal of the American edlca
Association on November 28, 1959, Surgeon Genfzral Burney re.ferre ltg
his statement issued in 1957 and reiterated the b(.allef.of the Pub}lc Hea}t1
Service that: “The weight of evidence at present 1mphcatfs smokln'g :::I(S:‘t e
principal factor in the increased incidence of lung cancer, andhthat. fl(gla:
rette smoking particularly is associated with an lncrez%s.ed cfanﬁe 1(; blfc
veloping lung cancer.” These quotations state the position o tke‘ gu s
Health Service taken in 1957 and 1959 on the question of smo m(f afnd
health. That position has not changed in the SUCC(?edH:Ig years, during
which several units of the Service conducted‘extf:nswe investigations on
smoking and air pollution, and the Service maintained a constant scrutiny
of reports and publications in this field.

ESTABLISHMENT OF THE COMMITTEE

The immediate antecedents of the establishment of the S‘urge(?n Gen-
eral’s Advisory Committee on Smoking and Health began 111.m1d-1961.
On June 1 of that year, a letter was sent to the President o'f the United Stfiltes,
signed by the presidents of the American Cancer So?let.y, the American
Public Health Association, the American Heart Association, and t.he Na-
tional Tuberculosis Association. It urged the formation of a PreSIdentlzt}
commission to study the “widespread implications of the tobacc‘o p'roblem.

On January 4, 1962, representatives of the various organizations met
with Surgeon General Luther L. Terry, who shortly thereaft‘er proposed to
the Secretary of Health, Education, and Welfare the formation of an ad\.zl-
sory committee composed of “outstanding experts who would assess avail-
able knowledge in this area [smoking vs. health] and make appropriate rec-
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ommendations . . .

On April 16, the Surgeon General sent a more deta'iled proposal to .the
Secretary for the formation of the advisory group, calling foT re-evaluation
of the Public Health Service position taken by Dr. Burney in the Journal
of the American Medical Association. Dr. Terry felt the r}eed for a new
look at the Service’s position in the light of a number of 51gm.ﬁcant dth'elop-
ments since 1959 which emphasized the need for further action. He listed

these as:



1. New studies indicating that smoking has major adverse health effects.
2. Representations from national voluntary health agencies for action on
the part of the Service.

3. The recent study and report of the Royal College of Physicians of
London.

4. Action of the Ttalian Government to forbid cigarette and tobacco ad-
vertising; curtailed advertising of cigarettes by Britain’s major tobacco

companies on TV; and a similar decision on the part of the Danish tobacco
industry.

5. A proposal by Senator Maurine Neuberger that Congress create a com-
mission to investigate the health effects of smoking.

6. A request for technical guidance by the Service from the Federal Trade
Commission on labeling and advertising of tobacco products.

7. Evidence that medical opinion has shifted significantly against smoking.

The recent study and report cited by Surgeon General Terry was the highly
important volume: “Smoking and Health—Summary and Report of the Royal
College of Physicians of London on Smoking in Relation to Cancer of the
Lung and Other Diseases.” The Committee of the Royal College of Physicians
dealing with these matters had been at its work of appraisal of data since
April 1959. Its main conclusions, issued early in 1962, were: “Cigarette
smoking is a cause of lung cancer and bronchitis, and probably contributes to
the development of coronary heart disease and various other less common
diseases. It delays healing of gastric and duodenal ulcers.”

On June 7, 1962, the Surgeon General announced that he was establishing
an expert committee to undertake a comprehensive review of all data on smok-
ing and health. The President later in the same day at his press conference
acknowledged the Surgeon General’s action and approved it.

On July 24, 1962, the Surgeon General met with representatives of the
American Cancer Society, the American College of Chest Physicians, the
American Heart Association, the American Medical Association, the Tobacco
Institute, Inc., the Food and Drug Administration, the National Tuberculosis
Association, the Federal Trade Commission, and the President’s Office of
Science and Technology. At this meeting, it was agreed that the proposed
work should be undertaken in two consecutive phases, as follows:

Phase I—An objective assessment of the nature and magnitude of the health
hazard, to be made by an expert scientific advisory committee which would
review critically all available data but would not conduct new research. This
committee would produce and submit to the Surgeon General a technical
report containing evaluations and conclusions.

Phase II—Recommendations for actions were not to be a part of the
Phase I committee’s responsibility. No decisions on how Phase IT would
be conducted were to be made until the Phase 1 report was available. It
was recognized that different competencies would be needed in the second
phase and that many possible recommendations for action would extend
beyond the health field and into the purview and competence of other
Federal agencies.

The participants in the meeting of July 27 compiled a list of more than
150 scientists and physicians working in the fields of biology and medicine,
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with interests and competence in the broad range of medical sciences fmd
with capacity to evaluate the elements and factors in the complex relation-
ship between tobacco smoking and health. During_the' next month, these
lists were screened by the representatives of organizations present at the
July 27 meeting. Any organization could veto any of the names on the
list, no reasons being required. Particular care was taken to ellml{late
the names of any persons who had taken a public position on the questions
at issue. From the final list of names the Surgeon General selected ten men
who agreed to serve on the Phase I committee, which was named The
Surgeon General’s Advisory Commiitee on Smoking and Health. The com-
mittee members, their positions, and their fields of competence are:
Stanhope Bayne-Jones, M.D., LL.d., (Retired), Former Dean, Yale School
of Medicine (1935-40), former President, Joint Administrative Bgard, Cor-
nell University, New York Hospital- Medical Center (1947—5?); forr.ner
President, Society of American Bacteriologists (1929), and American §oc1ety
of Pathology and Bacteriology (1940). Field: Nature and Causation of
Disease in Human Populations. '
Dr. Bayne-Jones served also as a special consultant to the Committee
staff. ;
Walter J. Burdette, M.D., Ph. D., Head of Department of Surgery3 Uni-
versity of Utah School of Medicine, Salt Lake City. Fields: Clinical &
imental Surgery; Genetics. '
Ex&?irﬁzz;t& Cofhrzn, M.A., Professor of Statistics, Harvard Univers.lty.
Field: Mathematical Statistics, with Special Application to Biological
Problems.
Emmanuel Farber, M.D., Ph. D., Chairman, Department of Pathology,
University of Pittsburgh. Field: Experimental and Clinical Patholog}j.
Louis F. Fieser, Ph. D., Sheldon Emory, Professor of Organic Chemistry,
Harvard University. Field: Chemistry of Carcinogenic Hydro?arb(.)ns.
Jacob Furth, M.D., Professor of Pathology, Columbia University, and
Director of Pathology Laboratories, Francis Delafield Hospital, New York,
N.Y. Field: Cancer Biology. N '
John B. Hickam, M.D., Chairman, Department of Internal MedIC}ne, Uni-
versity of Indiana, Indianapolis. Fields: Internal Medicine, Physiology of
iopulmonary Disease. ]
Cag}ill:rli:s] LeMa?stre, M.D., Professor of Internal Medicine, The University
of Texas Southwestern Medical School, and Medical Director, Woodlaw"n Hos-
pital, Dallas, Texas. Fields: Internal Medicine, Pulmonary Diseases,
Preventive Medicine. : o
Leonard M. Schuman, M.D., Professor of Epidemiology, University of
Minnesota School of Public Health, Minneapolis. Field: Health and Its
Relationship to the Total Environment. _
Maurice H. Seevers, M.D., Ph. D., Chairman, Department of Pharmacolog.y.
University of Michigan, Ann Arbor. Field: Pharmacology of Anesthesia
it- ing Drugs.
angift{z?rk::ai?rlr_,nt:f}ir | tc?rl‘erry, M.D., Surgeon General of the United States
Public Health Service.




Vice-Chairman: James M. Hundley, M.D., Assistant Surgeon General for
Operations, United States Public Health Service.

Staff Director Medical Coordinator
Eugene H. Guthrie, M.D., M.P.H. Peter V. V. Hamill, M.D., M.P.H.
Public Health Service Public Health Service
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Chapter 2

CONDUCT OF THE STUDY

The work of the Surgeon General’s Advisory Committee on Smoking and
Health was undertaken, organized, and pursued with independence, a deep
sense of responsibility, and with full appreciation of the national importance
of the task. The Committee’s constant desire was to carry out in its own
way, with the best obtainable advice and cooperation from experts outside
its membership, a thorough and objective review and evaluation of available
information about the effects of the use of various forms of tobacco upon the
health of human beings. It desired that the Report of its studies and judg-
ments should be unquestionably the product of its labors and its authorship.
With an enormous amount of assistance from 155 consultants, from members
and associates of the supporting staff, and from several organizations and
institutions, the Committee feels that a document of adequate scope, integrity,
and individuality has been produced. It is emphasized, however, that the
content and judgments of the Report are the sole responsibility of the
Committee.

At the outset, the Surgeon General emphasized his respect for the freedom
of the Committee to proceed with the study and to report as it saw fit, and he
pledged all support possible from the United States Public Health Service.
The Service, represented chiefly by his office, the National Institutes of Health,
the National Library of Medicine, the Bureau of State Services, and the Na-
tional Center for Health Statistics, furnished the able and devoted personnel
that constituted the staff at the Committee’s headquarters in Washington, and
provided an extraordinary variety and volume of supplies, facilities and re-
sources. In addition, the necessary financial support was made available by
the Service.

It is the purpose of this section to present an outline of the important
features of the manner in which the Committee conducted its study and com-
posed this Report. A retrospective outline of procedures and events tends to
convey an appearance of orderliness that did not pertain at all times. A plan
was adopted at the first meeting of the Committee on November 9-10, 1962,
but this had to be modified from time to time as new lines of inquiry led
into unanticipated explorations. At first an encyclopedic approach was con-
sidered to deal with all aspects of the use of tobacco and the resulting effects,
with all relevant aspects of air pollution, and all pertinent characteristics of
the external and internal environments and make-up of human beings. It
was soon found to be impracticable to attempt to do all of this in any reason-
able length of time, and certainly not under the urgencies of the existing
situation. The final plan was to give particular attention to the cores of prob-
lems of the relationship of uses of tobacco, especially the smoking of ciga-
rettes, to the health of men and women, primarily in the United States, and
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to deal with the material from both a general viewpoint and on the basis of
disease categories.

As may be seen in a glance at the Table of Contents of this Report, the main
topical divisions of the study were: _

® Tobacco and tobacco smoke, chemical and physical characteristics

(Chapter 6).

® Nicotine, pharmacology and toxicology (Chapter 7).

® Mortality, general and specific, according to age, sex, disease, and smok-
ing habits, and other factors (Chapter 8).

Cancer of the lungs and other organs; carcinogenesis; pathology, and
epidemiology (Chapter 9).
Non-neoplastic diseases of the respiratory tract, particularly chronic
bronchitis and emphysema, with some consideration of the effects of
air pollution (Chapter 10).
Cardiovascular diseases, particularly coronary artery diseases (Chapter
11).
Other conditions, a miscellany including gastric and duodenal ulcer,
perinatal disorders, tobacco amblyopia, accidents (Chapter 12).

® Characterization of the tobacco habit and beneficial effects of tobacco

(Chapter 13).

® Psycho-social aspects of smoking (Chapter 14).

® Morphological constitution of smokers (Chapter 15).

As the primary duty of the Committee was to assess information about
smoking and health, a major general requirement was that of making the
information available. That requirement was met in three ways. The first
and most important was the bibliographic service provided by the National
Library of Medicine. As the annotated monograph by Larson, Haag, and
Silvette—compiled from more than 6,000 articles published in some 1,200
journals up to and largely into 1959—was available as a basic reference
source, the National Library of Medicine was requested to compile a bibliog-
raphy (by author and by subject) covering the world literature from 1958
to the present. In compliance with this request, the National Library of
Medicine furnished the Committee bibliographies containing approximately
1100 titles. Fortunately, the Committee staff was housed in the National
Library of Medicine on the grounds of the National Institutes of Health,
and through this location had ready access to books and periodicals, as
well as to scientists working in its field of interests. Modern apparatus for
photo-reproduction of articles was used constantly to provide copies needed
for study by members of the Committee. In addition, the members drew
upon the libraries and bibliographic services of those institutions in which
they held academic positions. A considerable volume of copies of reports
and a number of special articles were received from a variety of additional
sources. ;

All of the major companies manufacturing cigarettes and other tobacco
products were invited to submit statements and any information pertinent to
the inquiry. The replies which were received were taken into consideration
by the Committee.

Through a system of contracts with individuals competent in certain fields,
special reports were prepared for the use of the Committee. Through these

14

sources much valuable information was obtained; some of it new and hitherto
ished.

un{)rlll b;:isdition to the special reports prepared un.df':r contracts, manydcon-

ferences, seminar-like meetings, consultations, visits an-d correspon .e(ilce

made available to the Committee a large amount of .rr%aterlal and a consider-

able amount of well-informed and well-reasoned opinion and adv1ce.h "

To deal in depth and discrimination with Fhe topics listed above, t e Com-
mittee at its first meeting formed subcommittees with much OVtarlElP})lnfTr,1 in
membership. These subcommittees were the main forces engaged 1nt cotezi
tion, analysis, and evaluation of data from published reports, con r:ch;eS
reports, discussions at conferences, and from some new prE)S}})lectéve s 1i1ttee
reprogrammed and carried out generously at the request of the o'rrnﬁn " t
These will be acknowledged more fully elsewhere in this R?port. e ; IS
formulations of conclusions were made by these subcomm%ttees, and tb ese
were submitted to the full Committee for revision and adoption after. del ate.

At the beginning, and until the Committee began to meet r?utlnefy 1bn
executive session, it had the advantage of attendance at its meetings o oh-
servers from other Federal agencies. There were representatives arosril tt e
following agencies: Executive Office of the President of the Unite : Aa(,e?j
Federal Trade Commission, Department of C.ommerce, .Department (;1 brb :
culture, and the Food and Drug Admir.listratlon. Serving as more than 0b
servers and reporters to their agencies, when thfey were presen}: or f}i
written communication, they supplied the Committee with much usefu
mf]?ir:r?etlv(v):;e an uncounted number of meetings of subcommittees an(}l1 ot?elrl
lesser gatherings. Between November 1962 and December 19'63§x7t eh_ u

Committee held nine sessions each lasting from two to four d.ays in Was Lng-
ton or Bethesda. The main matters considere‘d at the meetings in (icto er,
November, and December 1963 were th‘e review and reV.lSIOIfl (})lf c apteriz
critical scrutiny of conclusions, and the innumerable details of the compos
tion and editing of this comprehensive Report.
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Chapter 3

CRITERIA FOR JUDGMENT

In making critical appraisals of data and interpretations and in formulat-
ing its own conclusions, the Surgeon General’s Advisory Committee on
Smoking and Health—its individual members and its subcommittees and the
Committee as a whole—made decisions or judgments at three levels. These
levels were:

I. Judgment as to the validity of a publication or report. Entering into
the making of this judgment were such elements as estimates of the com-
petence and training of the investigator, the degree of freedom from
bias, design and scope of the investigation, adequacy of facilities and
resources, adequacy of controls.

I1. Judgment as to the validity of the interpretations placed by investigators
upon their observations and data, and as to the logic and justification of
their conclusions.

I1I. Judgments necessary for the formulation of conclusions within the
Committee.

The primary reviews, analyses and evaluations of publications and unpub-
lished reports containing data, interpretations and conclusions of authors
were made by individual members of the Committee and, in some instances,
by consultants. Their statements were next reviewed and evaluated by a
subcommittee. This was followed at an appropriate time by the Committee’s
critical consideration of a subcommittee’s report, and by decisions as to the
selection of material for inclusion in the drafts of the Report, together with
drafts of the conclusions submitted by subcommittees. Finally, after re-
peated critical reviews of drafts of chapters, conclusions were formulated and
adopted by the whole Committee, setting forth the considered judgment of the
Committee.

Tt is not the intention of this section to present an essay on decision-making.
Nor does it seem necessary to describe in detail the criteria used for making
scientific judgments at each of the three levels mentioned above. ~All mem-
bers of the Committee were schooled in the high standards and criteria im-
plicit in making scientific assessments; if any member lacked even a small
part of such schooling he received it in good measure from the strenuous
debates that took place at consultations and at meetings of the subcommittees
and the whole Committee.

CrITERIA OF THE EpmEMIOLOGIC METHOD

It is advisable, however, to discuss briefly certain criteria which, although
applicable to all judgments involved in this Report, were especially significant
for judgments based upon the epidemiologic method. In this inquiry the
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epidemiologic method was used extensively in the assessment of causal fac-
tors in the relationship of smoking to health among human beings upon whom
direct experimentation could not be imposed. Clinical, pathological and ex-
perimental evidence was thoroughly considered and often served to suggest

an hypothesis or confirm or contradict other findings. When coupled with-

the other data, results from the epidemiologic studies can provide the basis
upon which judgments of causality may be made.

In carrying out studies through the use of this epidemiologic method, many
factors, variables, and results of investigations must be considered to deter-
mine first whether an association actually exists between an attribute or
agent and a disease. Judgment on this point is based upon indirect and
direct measures of the suggested association. If it be shown that an asso-
ciation exists, then the question is asked: “Does the association have a causal
significance?” :

Statistical methods cannot establish proof of a causal relationship in an
association. The causal significance of an association is a matter of judgment
which goes beyond any statement of statistical probability. To judge or
evaluate the causal significance of the association between the 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 consistency of the association

b) The strength of the association

c¢) The specificity of the association

d) The temporal relationship of the association

e) The coherence of the association

These criteria were utilized in various sections of this Report. The most
extensive and illuminating account of their utilization is to be found in
Chapter 9 in the section entitled “Evaluation of the Association Between
Smoking and Lung Cancer”.

CAUSALITY

Various meanings and conceptions of the term cause were discussed
vigorously at a number of meetings of the Committee and its subcommit-
tees. These debates took place usually after data and reports had been
studied and evaluated, and at the times when critical scrutiny was being
given to conclusions and to the wording of conclusive statements. In addi.
tion, thoughts about causality in the realm of this inquiry were constantly
and inevitably aroused in the minds of the members because they were
preoccupied with the subject of their investigation—*“Smoking and Health.”

Without summarizing the more important concepts of causality that have
determined human attitudes and actions from the days even before Aristotle,
through the continuing era of observation and experiment, to the statistical
certainties of the present atomic age, the point of view of the Committee with
regard to causality and to the language used in this respect in this report
may be stated briefly as follows:

L. The situation of smoking in relation to the health of mankind includes
a host (variable man) and a complex agent (tobacco and its products, partic-

20

ularly those formed by combustion in smoking). The probe of this inquiry
is into the effect, or non-effect, of components of the agent.upon the Flssueﬁ,
organs, and various qualities of the host wh'ich mlgl}t: a) improve his well-
being, b) let him proceed normally, or ¢) injure his healt_h in one way or
another. To obtain information on these points the Commlttee.dldﬁlts bes’-[,
with extensive aid, to examine all available sources of inf?rmatlon in publi-
cations and reports and through consultation with well 1.nformed persons.
2. When a relationship or an association between smokl.ng,_or other us}(:s
of tobacco, and some condition in the host was noted, the significance of the
iation was assessed. .
ass??.m'?‘;le characterization of the assessment called for”a SpeCl‘f:lC term. Ti}le
chief terms considered were “factor,” “determinant,” and cause. T 1e]
Committee agreed that while a factor could be a source of variation, not al.f
sources of variation are causes. It is recognized that f)ften the coexistence 0f
several factors is required for the occurrence ?f a dl.sease, and that one(o
the factors may play a determinant role, i.e., w1thc3ut it the other factors 1als
genetic susceptibility) are impotent. Hormones in brefist cancer can play
such a determinant role. The word cause is the one in general usage in
connection with matters considered in this stud.y7 anfi it is capable of convey(i
ing the notion of a significant, effe(}:ltuil, relationship between an agent an
soci disorder or disease in the host. . )
an:.s I(;C:}ilt;l(lild be said at once, however, that no member of this C?mmlt(tiee
used the word “cause” in an absolute sense i'n the area of this study.
Although various disciplines and fields of scientific knowledge were ref'i)e;
sented among the membership, all members shared a common concep 1ive
of the multiple etiology of biological processes. No memb.er \/Yas:1 st})1 na Ve
as to insist upon mono-etiology in pathological processes or in vita p{ eno "
ena. All were thoroughly aware of the fact that there are series ol events
in occurrences and developments in these ﬁeld.s, and that the end results are
ect of many actions and counteractions. :
th%.ngrzfzted that theZe complexities were recognized, it is to“be noted’ ,clearly
that the Committee’s considered decision to use the words. a Ca’I’lS-e, or “a
major cause,” or “a significant cause,” or “a cau§al asso-ma.tlon in certain
conclusions about smoking and health affirms their conviction.
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Chapter 4

This chapter is presented in two sections. Section A contains background
information, the gist of the Committee’s findings and conclusions on tobacco
and health, and an assessment of the nature and magnitude of the health
hazard. Section B presents all formal conclusions adopted by the Committee
and selected comments abridged from the detailed Summaries that appear
in each chapter of Part II of the Report. The full scope and depth of the
Committee’s inquiry may be comprehended only by study of the complete
Report.

A. BACKGROUND AND HIGHLIGHTS

In previous studies, the use of tobacco, especially cigarette smoking, has
been causally linked to several diseases. Such use has been associated with
increased deaths from lung cancer and other diseases, notably coronary
artery disease, chronic bronchitis, and emphysema. These widely reported
findings, which have been the cause of much public concern over the
past decade, have been accepted in many countries by official health agencies,
medical associations, and voluntary health organizations.

The potential hazard is great because these diseases are major causes
of death and disability. In 1962, over 500,000 people in the United States
died of arteriosclerotic heart disease (principally coronary artery disease),
41,000 died of lung cancer, and 15,000 died of bronchitis and emphysema.

The numbers of deaths in some important disease categories that have been
reported to have a relationship with tobacco use are shown in Table 1. This
table presents one aspect of the size of the potential hazard; the degree of
association with the use of tobacco will be discussed later.

Another cause for concern is that deaths from some of these diseases have
been increasing with great rapidity over the past few decades.

Lung cancer deaths, less than 3,000 in 1930, increased to 18,000 in 1950.
In the short period since 1955, deaths from lung cancer rose from less
than 27,000 to the 1962 total of 41,000. This extraordinary rise has not
been recorded for cancer of any other site. While part of the rising trend
for lung cancer is attributable to improvements in diagnosis and the changing
age-composition and size of the population, the evidence leaves little doubt
that a true increase in lung cancer has taken place.

Deaths from arteriosclerotic, coronary, and degenerative heart disease
rose from 273,000 in 1940, to 396,000 in 1950, and to 578,000 in 1962.

Reported deaths from chronic bronchitis and emphysema rose from 2,300

in 1945 to 15,000 in 1962.
The changing patterns and extent of tobacco use are a pertinent aspect of

the tobacco-health problem.




TABLE 1.—Deaths from selected disease catégories, United States, 1962

Cause of death*

Total Males Females

Dgﬁiz;;;r;aagg afzr%)arteriosclerotic heart disease, including coronary
Hypertensive heart, disease (#40-3) 1117777 mmemeee e | el o
Camcer of g ont Sieese @03) 62, 176 26, 654 35, 522
irrhosis of liver (581). 2. 77777777 oo e s
SBtronchi]tls and emphysema (502, 527.1)____ h S 32’? i
comach and duodenal ulcers (540-1) . i e by e
ancer of bladder (181)_____~ © Y TTTTTTmemee=--e- i g o
gancpr of oral eavity (140-8)_ 1 1 T TTTTTTTTTTTTT s ) ) i S
ancer of esophagus (150). 11T TTTTTTITT T s e g e it
Cancer of larynx (161) .. 17171177 T g 2?; o .
___________ 2, 2,172 245

All above causes. _

All sther oy B s 752, 693 463, 312 289, 381
1,004, 027 531,477 472, 550
All causes ;

1,756, 720 994, 739 761, 931

*International Statistical Classification numbers in parentheses.

_Nearly 70 million people in the United
tClgarefttf}a1 consumption in the United States has increased markedly since the
urn of t e Century, when per capita consumption was less than 50 cigarettes
a year. Since 1910, when cigarette consumption per person (15 years andk
older) was 138, it rose to 1,365 in 1930, to 1,828 in 1940, to 3 322y in 1950
a}rlld to a peak of 3,986 in 1961. The 1955 Current Popul;tion Surve’
showed ‘that 68 percent of the male population and 32.4 percent of the femalz
population 18 years of age and over were regular smokers of cigarettes

In contrast with this sharp increase in cigarette smoking, per capita usé

States consume tobacco regularly.

:irlhlc};l r;;ached a peak of 2‘/2.Ibs. per person in 1910, fell to a little more
an half a pound per person in 1962. Use of chewing tobacco has declined

from about four pounds per person in 1900 to half a pound in 1962

) The b?ckground for the Committee’s study thus included much .genera]

3nformat1.on "fnd findings from previous investigations which associated the

icrease 1n cigarette smoking with increased deaths in a number of major

disease categories. It was in this setting that the Committee began its wgrk

to ai SS the natllre and ma.
Sse. gnltude Of the health }lazald attllb‘utable to

Kinps oF EvipeEnck

tOI}? (;:ﬁer to 1judge whethfrr smoking and other tobacco uses are injurious
kindzaof i ;)iz(; :; Eéei it(;)ersl};zflﬁc diseases, the Committee evaluated three main

1. Animal experiments.—In numerous studies, animals have been exposed
to.tobacco smoke and tars, and to the various chemical compounds the; con-
tain, -Seven of these compounds ( polycyclic aromatic compounds) have been
established as cancer-producing (carginogenic). Other substances in tobacco
and smoke, though not carcinogenic themselves, promote cancer production
or lovyer th.e threshold to a known carcinogen. Several toxic or irritant ases
contained in tobacco smoke produce experimentally the kinds of nongcan-
cerous damage seen in the tissues and cells of heavy smokers. This includes
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suppression of ciliary action that normally cleanses the trachea and bronchi,
damage to the lung air sacs, and to mucous glands and goblet cells which
produce mucus.

2. Clinical and autopsy studies—Observations of thousands of patients
and autopsy studies of smokers and non-smokers show that many kinds of
damage to body functions and to organs, cells, and tissues occur more fre-
quently and severely in smokers. Three kinds of cellular changes—loss of
ciliated cells, thickening {more than two layers of basal cells), and presence
of atypical cells—are much more common in the lining layer (epithelium)
of the trachea and bronchi of cigarette smokers than of non-smokers. Some
of the advanced lesions seen in the bronchi of cigarette smokers are probably
premalignant. Cellular changes regularly found at autopsy in patients with
chronic bronchitis are more often present in the bronchi of smokers than
non-smokers. Pathological changes in the air sacs and other functional tissue
of the lung (parenchyma) have a remarkably close association with past
history of cigarette smoking.

3. Population studies.—Another kind of evidence regarding an association
between smoking and disease comes from epidemiological studies.

In retrospective studies, the smoking histories of persons with a specified
disease (for example, lung cancer) are compared with those of appropriate
control groups without the disease. For lung cancer alone, 29 such retrospec-
tive studies have been made in recent years. Despite many variations in de-
sign and method, all but one (which dealt with females) showed that pro-
portionately more cigarette smokers are found among the lung cancer patients
than in the control populations without lung cancer.

Extensive retrospective studies of the prevalence of specific symptoms and
signs—chronic cough, sputum production, breathlessness, chest illness, and
decreased lung function—consistently show that these occur more often in
cigarette smokers than in non-smokers. Some of these signs and symptoms
are the clinical expressions of chronic bronchitis, and some are associated
more with emphysema; in general, they increase with amount of smoking and
decrease after cessation of smoking.

Another type of epidemiological evidence on the relation of smoking and
mortality comes from seven prospective studies which have been conducted
since 1951. In these studies, large numbers of men answered questions
about their smoking or non-smoking habits. Death certificates have been
obtained for those who died since entering the studies, permitting total death
rates and death rates by cause to be computed for smokers of various types
as well as for non-smokers. The prospective studies thus add several im-
portant dimensions to information on the smoking-health problem. Their
data permit direct comparisons of the death rates of smokers and non-
smokers, both overall and for individual causes of death, and indicate the
strength of the association between smoking and specific diseases.

Each of these three lines of evidence was evaluated and then con-
sidered together in drawing conclusions. The Committee was aware that
the mere establishment of a statistical association between the use of tobacco
and a disease is not enough. The causal significance of the use of tobacco
in relation to the disease is the crucial question. For such judgments all three




lines of evidence are essential, as discussed in more detail on pages 26-27
of this Chapter, and in Chapter 3.

The experimental, clinical, and pathological evidence, as well as data
from population studies, is highlighted in Section B of this Chapter, which
in turn refers the reader to specific places in Part II of the Report where
this evidence is presented in detail.

In the paragraphs which follow, the Committee has chosen to summarize
the results of the seven prospective population studies which, as noted above,
constitute only one type of evidence. They illustrate the nature and potential

magnitude of the smoking-health problem, and bring out a number of factors
which are involved.

EvipEnce From THE CoMBINED RESULTS OF ProsPECTIVE
STUDIES

The.Committee examined the seven prospective studies separately as well
as their combined results. Considerable weight was attached to the con-
sistency of findings among the several studies. However, to simplify presen-
tation, only the combined results are highlighted here.

Of. the 1,123,000 men who entered the seven prospective studies and who
provided usable histories of smoking habits (and other characteristics such
as age), 37,391 men died during the subsequent months or years of the
studies. No analyses of data for females from prospective studies are
presently available.

To permit ready comparison of the mortality experience of smokers and
non-smokers, two concepts are widely used in the studies—excess deaths of
smokers compared with non-smokers, and mortality ratio. After adjustments
for differences in age and the number of cigarette smokers and non-smokers
an expected number of deaths of smokers is derived on the basis of death;
among non-smokers. Excess deaths are thus the number of actual (observed)
deaths among smokers in excess of the number expected. The mortality
ratio, for which the method of computation is described in Chapter 8,
measures the relative death rates of smokers and non-smokers. If the age-
adjusted death rates are the same, the mortality ratio will be 1.0; if the death
rates of smokers are double those of non-smokers, the mortality ratio will
be 2.0. (Expressed as a percentage, this example would be equivalent to a
100 percent increase. ).

Table 2 presents the accumulated and combined data on 14 disease cate-
gories for which the mortality ratio of cigarette smokers to non-smokers was
1.5 or greater.

The mortality ratio for male cigarette smokers compared with non-smokers,
for all causes of death taken together, is 1.68, representing a total death rate
nearly 70 percent higher than for non-smokers. (This ratio includes death
rates for diseases not listed in the table as well as for the 14 disease categories
shown.)

In the combined results from the seven studies, the mortality ratio of cig-
arette smokers over non-smokers was particularly high for a number of
diseases: cancer of the lung (10.8), bronchitis and emphysema (6.1), can-
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TaBLE 2.'—Expected and observed deaths for smokers of cigarettes only and
mortality ratios in seven prospective studies

lyi use of death Expected | Observed | Mortality
b deaths deaths ratio
Cancer of lung (162-3) 2 oo T 170.3 1,833 10.8
Bronchitis and emphysema (502, 521.1) - oo 89.5 546 6.1
Cancer of larynx (161) seas 14.0 75 2 !
Oral cancer (140-8). & 37.0 152 >l
Cancer of esophagus (150) .- - 33.7 113 4
Stomach and duodenal ulcers (540, 541) 105.1 294 z.g
Other circulatory diseases (451-68) - - - oo 254.0 649 ; g
Cirrhosis of liver (581) ..o 169.2 379 a2
Cancer of bladder (181).._. 111.6 216 ¥
Coronary artery disease (420) - - - oo 6,430.7 11,177 o
Other heart diseases (421-2, 430-4) _. - 526.0 868 % z
Hypertensive heart (440-3) 409. 2 631 i
General artgriosclerloszis L) S e e e e 2},'88 %2 } 5
e X ( X
(Allaln::‘rlst;g E:(.h.l.?_.(.__z _______________________________________________ 15, 653. 9 23, 223 1.68

1 Abridged from Table 26, Chapter 8, Mortality.
2 International Statistical Classification numbers in parentheses.
3 Includes all other causes of death as well as those listed above.

cer of the larynx (5.4), oral cancer (4.1), cancer of the esophagus (3.4),
peptic ulcer (2.8), and the group of other circulatory diseases (2.6). For
coronary artery disease the mortality ratio was 1.7.

Expressed in percentage-form, this is equivalent to a statement that for
coronary artery disease, the leading cause of death in this country, the death
rate is 70 percent higher for cigarette smokers. For chronic bronchitis and
emphysema, which are among the leading causes of severe disability, the
death rate for cigarette smokers is 500 percent higher than for non-smokers.
For lung cancer, the most frequent site of cancer in men, the death rate is
nearly 1,000 percent higher.

Other Findings of the Prospective Studies

In general, the greater the number of cigarettes smoked daily, the higher
the death rate. For men who smoke fewer than 10 cigarettes a day, accord-
ing to the seven prospective studies, the death rate from all causes is about
40 percent higher than for non-smokers. For those who smoke from 10 to
19 cigarettes a day, it is about 70 percent higher than for non-smokers; for

_those who smoke 20 to 39 a day, 90 percent higher; and for those who smoke
40 or more, it is 120 percent higher.

Cigarette smokers who stopped smoking before enrolling in the seven stud-
ies have a death rate about 40 percent higher than non-smokers, as against
70 percent higher for current cigarette smokers. Men who began smoking
before age 20 have a substantially higher death rate than those who began
after age 25. Compared with non-smokers, the mortality risk of cigarette
smokers, after adjustments for differences in age, increases with duration of
smoking (number of years), and is higher in those who stopped after age 55
than for those who stopped at an earlier age.

In two studies which recorded the degree of inhalation, the mortality ratio
for a given amount of smoking was greater for inhalers than for non-inhalers.

The ratio of the death rates of smokers to that of non-smokers is highest
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at the earlier ages (40-50) represented in these studies, and declines with
increasing age. '

Possible relationships of death rates and other forms of tobacco use were
also investigated in the seven studies. The death rates for men smoking
less than 5 cigars a day are about the same as for non-smokers. For men
smoking more than 5 cigars daily, death rates are slightly higher. There
Is some indication that these higher death rates occur primarily in men
who have been smoking more than 30 years and who inhale the smoke to
some degree. The death rates for pipe smokers are little if at all higher
than for non-smokers, even for men who smoke 10 or more pipefuls a day
and for men who have smoked pipes more than 30 years.

Excess M ortality

Several of the reports previously published on the prospective studies
included a table showing the distribution of the excess number of deaths
of cigarette smokers among the principal causes of death. The hazard must
be measured not only by the mortality ratio of deaths in smokers and non-
smokers, but also by the importance of a particular disease as a cause of
death.

In all seven studies, coronary artery disease is the chief contributor to
the excess number of deaths of cigarette smokers over non-smokers, 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 per-
cent of the excess deaths among cigarette smokers, whereas lung cancer
(with a ratio of 10.8) accounts for 16 percent.

Some of the other categories of diseases that contribute to the higher death
rates for cigarette smokers over non-smokers are diseases of the heart and
blood vessels, other than coronary artery disease, 14 percent; cancer sites
other than lung, 8 percent; and chronic bronchitis and emphysema, 4 percent.

Since these diseases as a group are responsible for more than 85 percent
of the higher death rate among cigarette smokers, they are of particular
interest to public health authorities and the medical profession.

ASSOCIATIONS AND CAUSALITY

The array of information from the prospective and retrospective studies of
smokers and non-smokers clearly establishes an association between cigarette
smoking and substantially higher death rates. The mortality ratios in Table
2 provide an approximate index of the relative strength of this association,
for all causes of death and for 14 disease categories.

In this inquiry the epidemiologic method was used extensively in the
assessment of causal factors in the relationship of smoking to health among
human beings upon whom direct experimentation could not be imposed.
Clinical, pathological, and experimental evidence was thoroughly considered
and often served to suggest an hypothesis or confirm or contradict other
findings. When coupled with the other data, results from the epidemiologic
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studies can provide the basis upon which judgments of causality may be
maI(:(;s recognized that no simple cause-and-effect relationshi.p is I%kely to eXLSt
between a complex product like tobacco smoke and a specific dlsea'lse int (;
variable human organism. It is also recognized thflt often the coexistence o

several factors is required for the occurrence of a (‘ils.eatse3 and that one of the
factors may play a determinant role; that is, without it, the other df'actors
(such as genetic susceptibility) seldom lead to the occurrence of the disease.

Tue ErrecTs oF SMOKING: PrinciPAL FINDINGS

Cigarette smoking is associated with a 70 percent increase in the age-
specific death rates of males. The total number .of excess deaths causally
related to cigarette smoking in the U.S. population carfnot be accurately
estimated. In view of the continuing and mounting. evidence frOfn many
sources, it is the judgment of the Committee that cigarette smoking con-
tributes substantially to mortality from certain specific diseases and to the

overall death rate.
Lung Cancer

Cigarette smoking is causally related to lung cancer in men; the magr}lll-
tude of the effect of cigarette smoking far outweighs all othe.r fac.tors. The
data for women, though less extensive, point in the same d.1rect10n. .

The risk of developing lung cancer increases with.dur.atl.or'l of smokll:lg
and the number of cigarettes smoked per day, and is diminished by dlls-
continuing smoking. In comparison with non-smoker§, averagel male
smokers of cigarettes have approximately a 9- to 10-fold risk of developing
lung cancer and heavy smokers at least a 20-fold risk. . .

The risk of developing cancer of the lung for the coml.nned group of p;pe
smokers, cigar smokers, and pipe and cigar smokers is greater than for
non-smokers, but much less than for cigarette smokers. .

Cigarette smoking is much more important thar} occupational exposures
in the causation of lung cancer in the general population.

Chronic Bronchitis and Emphysema

Cigarette smoking is the most important of the causes of chronic l?ronchl-
tis in the United States, and increases the risk of dylng from chrom.c bron-
chitis and emphysema. A relationship exists between cigarette §mqklng anii
emphysema but it has not been established that the relat.lonshlp is causal.
Studies demonstrate that fatalities from this disease are infrequent among
non-smokers. .

For the bulk of the population of the United States, the relative importance
of cigarette smoking as a cause of chronic bronchc_)-pulmonary disease is
much greater than atmospheric pollution or occupational exposures.
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