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Introduction and Summary of Conclusions

Information collected so far on the link between smoking

and various diseases has raised a certain amount of disagreement

in the scientific community . Gffhand, disagreements among scien-

tists have always been helpful in elucidating solutions to prob-

lems . This useful function of scientific disagreement is some-

what diminished when it becomes a matter of public concern .

However, the fact that this disagreement exists is in no way

eliminated by reports of committees or of organizations who study

certain health problems in a professional manner

. The consensus of the scientific community is neither mea-

sured easily nor is this consensus decisive in scientific matters .

Scientists have too often witnessed that the correct interpreta-

tion about the state of nature was advanced by the minority

rather than by the majority . In fact, the opinions of scientists

or of the scientific community are of no consequence to facts of

nature . If smoking does cause disease then the body will respond

to it, if it does not then the body will not, regardless of what

opinions we, the Surgeon-General, or committees appointed by any-

body may hold .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



I, for one, am convinced that the answer to the problem

of whether or not smoking of tobacco causes disease is not yet

substantiated sufficiently so that a firm positive or negative

verdict can be rendered . I wish to emphasize that I am testify-

ing with respect to the adequacy of the evidence for supporting

final verdicts rather than advancing one myself . The reasons

on which I base my own conclusions may be summarized as follows :

1 . A number of animal studies have attempted to produce

lung cancer by means of cigarette smoke . The results

of all these studies have been negative .

2 . Epidemiological evidence, based mostly on statistical

manipulations, is unclear, conflicting, and in many

ways impossible to interpret .

It is a simple fact that the public and repeatable produc-

tion of a phenomenon is the prerequisite for proof of causation

in all sciences and certainly in biology . All experiments that

have attempted to produce lung cancer by the use of cigarette

smoke have failed so far . Although there is a weakness in gen-

eralizing from animal studies to human reactions, it is neverthe-

less true in most cases that what will affect a human being will

also affect some species of experimental animal . The total weight

of the evidence at this time, including that furnished by epidemi-

ological studies, is such that it suggests the necessity for cer-

tain .ra:erim :ats but dcer. not support definite co-xc :usi.ons .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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Criteria for Scientific Proof

Investigators may differ in their interpretation of evi-

dence because they adopt slightly different criteria of what makes

up scientific proof . On the whole though, while there are no pre-

cise rules, there is general agreement among investigators on the

major aspects and methods of a work that make it scientific . How-

ever, not all decisions, even those made by scientists, are

necessarily scientific . This has become increasingly clear in

the last few years when scientists have been asked to make deci-

sions which have public import either in war or in the area of

public health . In dealing with our present problem it is very

important to keep in mind when such decisions are motivated by

purposes of science and when they are motivated by public health

or other necessities and aims .

The scientific decision process seeks to derive self con-

tained statements of fact about the existence of phenomena or

associations . The scientist has learned that correct statements

of fact bestow upon man immense powers to manipulate and modify

nature to his benefit and satisfaction . He has learned also that

to be effective scientific decisions must be reached by stringent

and hard-headed rules . Primary among these is that the scientist

cannot be influenced by extraneous motives . It does not matter

whether these motives arise from the noblest most selfless

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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aspirations or from the basest drive for self aggrandization .

Any possible influences on scientific decisions that are not

relevant to the problem itself are direct or implicit sources of

bias . Included in such sources of biases are considerations of

the social or political consequences of the scientific decision

itself . The care with which extraneous motives are eliminated

from the scientific process is reflected in the manner in which

its conclusions are usually documented :

1 . The conclusion is documented to have a more than rea-

sonably high probability of being correct . The pre-

ferred demonstration is to specify the conditions by

which the phenomena can be produced publicly and at

will .

2 . It is shown that alternative conclusions either have

a high probability of being incorrect or have a much

lower probability of being correct than the preferred

, statement .

3 . It is demonstrated that sources of bias which are

extraneous to the evidence itself have been eliminated

from any influence on the decision process .

It is generally recognized that special care must be taken

if decisions on medical or biological fact are based predomi-

nantly on evidence of statistical associations between agent and

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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disease . Such an association does not reach the status of a

scientific fact until the disease itself can be called forth or

prevented under controlled conditions either in man or in animals .

Correct conclusions as to cause and effect have been drawn purely

from epidemiological coincidence in the past . These occasions

have been more than counterbalanced by the many instances in

which exclusive reliance on statistical association has proven to

be misleading . Well accepted epidemiological findings have been

confirmed by experiments that tested the suggested associations

under laboratory conditions .

It is at the point of scientific versus action-oriented

attitudes that interpreters of the data on smoking and health

have failed to reach a common understanding and appreciation of

their respective points of view . For the proponents of public

action the demonstrated statistical association between smoking

and increased incidence of mortality is conclusive . For the pro-

ponents of hard-headed scientific judgment, the statistical

association does not represent adequate evidence on which to base

conclusions . Therefore action orientation has led to the repeti-

tion of basically the same study, demonstrating over and over

again that certain statistical coincidences do indeed exist and

the scientific orientation has kept on being disturbed by the

constantly occurring anomalies within the statistical evidence,

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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the lack of adequate methodology, and above all, by the failure

of laboratory experiments to produce positive evidence of a pre-

sumed effect of smoking .

Experimental Evidence on Attempts to Induce Lung Cancer
_ . with Tobacco and .Tobacco Smoke . . . . . .

The report by the Surgeon-General's Committee on Smoking

and Health points out most adequately that while bronchogenic

carcinomas can be produced in a variety of animals by many sub-

stances, such tumors cannot be produced by tobacco extracts, smoke,

or condensates .

"The lungs of mice, rats, hamsters and primates have been
found to be susceptible to the induction of bronchogenic
carcinoma by the administration of polycyclic aromatic
hydrocarbons, certain metals, radioactive substances, and
oncogenic viruses . The histopathologic characteristics of
the tumors produced are similar to those observed in man
and are frequently of the squamous variety." Smoki
and Health, p . 167)

"Bronchogenic carcinoma has not been produced by the appli-
cation of tobacco extracts, smoke, or condensates to the
lung or the tracheobronchial tree of experimental animals
with the possible exception of dogs ." (Smoking and
Health, p . 165)

As the first quote points out, it has been well established

that bronchogenic carcinomas can be produced in animals . A num-

ber of studies published in the literature have so far failed to

demonstrate the same for cigarette smoke as a causative agent .

One should be aware at this point that the number of studies

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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appearing in the literature may be misleading . There is a docu-

mented tendency of scientific reports to publish only positive

results and avoid the publication of negative results as much as

possible (49) . Whatever the case might be, experimental facts

appear to be as follows .

Essenberg (13), Muehlbock (39), and Leuchtenberger (26)

exposed mice to cigarette smoke with no results on the formation

of cancers . Lorenz et al (31) and Leuchtenberger et al (27) did

not observe an increase in pulmonary adenomas in mice that in-

haled cigarette smoke . Leuchtenberger et al (25) does describe

a series of microscopic changes in the lungs of mice exposed to

cigarette smoke resembling somewhat those found by Auerbach et

al (2), (3), (4), (5) . However, no dose response effect was

reported . The morphological findings consisted of bronchitis

with proliferation of the epithelium . Some areas of hyperplasia

showed atypical changes . However, the changes were reversible

when exposure to smoke was stopped . Such pathological changes

are usually not considered certain enough as indicators of actual

damage to tissue . In discussing this evidence, the Surgeon-

General's report concludes :

"The production of bronchogenic carcinomas has not been
reported by any investigator exposing experimental ani-
mals to tobacco smoke ." (p . 165)

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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Most experiments in which tobacco tars were brought into

direct contact with the lung and the tracheobronchial tree of

experimental animals have yielded negative results (41, 42, 43) .

It should be pointed out that producing carcinoma by painting

skin epithelium with or without additional additives such as

olive oil or killed tubercule bacillus is really not evidence

that such carcinomas can be produced by tobacco smoke .

It cannot be denied that one of the most significant

pieces of evidence on the relationship between smoking and health,

especially on the relationship between smoking and the causation

of tumors is the fact that it has not been possible to produce

such tumors in animals who ordinarily respond to other irritants

by forming the same type of tumors found in man . This is not

just lack of experimental evidence . It is negative evidence to

the hypothesis that smoking causes bronchoKenic tumors .

There are, however, certain dangers in generalizing from

animal experiments . These dangers should always be kept in mind .

Sometimes agents which are not harmful to man may be so for ani-

mals and sometimes agents which are harmful to animals may fail

to result in similar effects on man . There are differences in

the responses of different animal species of which, of course,

man is one .

I

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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one of three possibilities exists with the interpretation

of data on animals . The first one is that smoking per se does

not cause bronchogenic tumors . The second one is that with

respect to smoking as a causative agent, animals and man respond

differently . Thirdly, inadequate methods may have been used so

far . There is no reasonable way to decide this question on

existing evidence and any attempt to do so without additional

experimentation would be pure speculation .

Epidemiological and Statistical Evidence

The major source for statements concerning the relationship

between smoking and health have been epidemiological studies . The

role of statistical association and association by coincidence in

epidemiological studies is not accepted without question in the

scientific community . It is true that in infectious diseases and

diseases due to nutritional deficiencies or excesses epidemiologi-

cal methods have pointed very strongly to the existence of certain

causative agents . However, the existence of these causative

agents ultimately had to be established by animal and human ex-

perimentation . It is also true that the epidemiological methods

have at times been misleading . A large enough number of failures

of epidemiological methods are known so as to make scientists

distrust evidence of a statistical and epidemiological nature

until further fortified by experimentation .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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To this general caution should be added that problems of

so called chronic disease epidemiology have not yielded to the

application of conventional epidemiological tools . Whenever a

disease appears to be caused through alternate pathways and could

be the effect of the accumulation of many events acting over a

long period of time, the application of epidemiological tools and

methods have Led to little more than confusion . There are many

dangers associated with the unquestioning acceptance of epidemi-

ological evidence . I point here to lengthy discussions which I

and others have undertaken in such areas as the association

between lead or between low dose radiation and certain diseases

(22), (45), (50), (51), (56) . It is with the suspicion that

epidemiological and statistical evidence is often ambiguous and,

unless collected with the greatest of care, has relatively little

value that we must approach existing evidence on smoking and lung

cancer or other health effects .

I would summarize the views of others as well as of my own

with respect to existing epidemiological evidence by maintaining

that it is unclear, insufficient, and hopelessly confounded with

many extraneous factors . Specifically I would emphasize the

following :

1 . The association between cigarette consumption and in-

creases of any disease over time is not meaningful .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



(In contrast, the lack of such an association would be

a significant indication that no causal relationship

between smoking and health existed .)

2 . The populations which have been sampled show so many

anomalies when compared to census data that conclu-

sions based on their study seem less than certain .

3 . Techniques used to measure the effect of smoking on

disease are often unsuitable .

4 . It is unclear from present data which if any disease

is or is not caused by smoking .

5 . Apparent effects on health can be accounted for by

factors other than smoking .

Association between Cigarette Consumption
and Lung Cancer over Time

There has been a considerable increase in the reported

amount of lung cancer in the last few decades . There has also

been an increase in the amount smoked during the same time (12),

(16), (17), (29), (37), (40) . It is not true, however, that one

can conclude anything from this observed covariation . The

amount of electricity that has been used during the same time

has increased just as much as has the amount of gasoline, alco-

hol, or meat and dairy products consumed . Over any short period

of time there are real trends as well as apparent fluctuations

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



and cycles which, by their sheer number and by the fact that

things either go up or down, always must give the appearance of

some sort of an association if this type of evidence were ever

accepted at all as pointing toward an association . The truth

of the matter is that an increase in smoking and the increase in

lung cancer is no more evidence of causality than the increase

in the consumption of meat and dairy products and the increase

in lung cancer or the increase in smoking and that of either

national income or the national debt .

The curious aspect about the time-serial relation between

incidence of smoking and disease is the fact that while the

relatively short time cofluctuations between these incidents,

by themselves, are not proof of causality, the failure of such

a coincidence would be important negative data . There is a

possibility that such negative evidence is appearing now .

Gilliam et al (15) detected a decline in the rate of increase in

the incidence of lung cancer which can not be related to any

decline in the rate of increase of smoking . If these observa-

tions should turn out to be true and if a declining trend in

lung cancer should develop in the next few years such a trend

would be strong evidence against a causal association between

smoking and lung cancer .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



Sampling and Suitability of the
Sampled Populations

The follow-up of population is an extremely difficult and

expensive undertaking . It is convenient therefore to select

populations which are easy to follow . These might be groups of

individuals readily available for study and willing to partici-

pate or groups of individuals that can be used to select samples

within their own environment . Under either condition the samp-

ling situation is far from ideal . Specially organized groups

differ almost by definition from the general population . This

difference may exert itself in many ways, aLl or some of which

may bear importantly on health . For instance if we were to study

a population of postmen because postmen are readily available

we would also study a population that does a great deal of walk-

ing as well as other physical exercises . Mother aspect of

sampling for populations which furnish the present evidence on

the smoking-health link is worthy of note . The tendency has

been to select among relatively older age groups . The reason

for the selection is that lung cancer, the primary health prob-

lem of interest, occurs with a small frequency . It occurs at

even lower rates among younger populations, so that in choosing

an older population the sample can be limited to a reasonably

small size . However, such selections bring in a number of con-

comitant problems . An ol'er population is in gene-al subject to

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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a great many diseases . It is a population that is responding to

a total life history of health habits, environmental exposures,

occupational problems, and past histories of medical and physical

events . Because of these factors it becomes extremely important

to check study populations for agreement with the characteristics

of the general population itself .

The most important studies by Hammond ( on men in nine and

twenty-five states) suffer from the additional drawback that the

sample is impossible to define . Smokers and non-smokers were

recruited by a large number of volunteer workers of the American

Cancer Society . Volunteer workers of the American Cancer Society

may consist largely of relatives of cancer victims or of indi-

viduals with strong convictions on cancer and as such can not be

considered unbiased with respect to the effects of smoking on

cancer . The fact that a large number of such workers was involved

does in no way eliminated possible biases introduced by this par-

ticular method of selection . Because of this source of bias the

population studied by Hammond is impossible to define .

Another problem with all present studies was that without

exception the per cent of usable replies to questionnaires or to

follow-ups have been extremely small . The per cent of usable

material in follow-ups are given in the table below which has

been taken from Smoking and Health (p . 96) .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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Table 16 .--Percentages of usable replies
in five studies

California
British U .S . occupa- California Canadian
doctors veterans tional Legion veterans

68 68, 85 85 56 57

What effect the lack of responses has had on the observed

results is extremely hard to define . Certainly, whatever conclu-

sions can be based on such incomplete surveys are dependent on a

great number of assumptions which one has to be willing to make .

Another most disturbing feature about the various sample

populations is the fact that they do not agree with each other

or with the U . S . population in terms of their disease patterns .

For instance, the table below has been taken from Smoking and

Health .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



Table 15 .--Age-adjusted death rates per 1,000 man-years
for current smokers of cigarettes only (aged 35 and
over), by amount smoked, in seven studies and for U .S .
white males

Non-

xrent smokers of
cigarettes only

U .S. white
Study smokers 196wales,

ess than 1 pack
1 pack r more

British doctors . . . . . . . . . 15 .8
/

19 .2
/

23 .2
11

22 .9
1'Men in 9 States . . . . . . . . . 14 .41 22 .41 27 .1 22 .6

U .S. veterans . . . . . . . . . . . 12 .0
1/

18 .1
1/

23 .9
1/

22 .9
1/California occupational . 10 .5 14 .2 18 .0 22 .6

California legion, . . . . . . 11 .3 16 .4 16 .3 22 .9
Canadian veterans . . . . . . . 14 .1

2/
22 .1

?/
24 .2

2?~
22 .9
22 9Men in 25 States . . . . . . . . 12 .8 18 .5 19 . .

lAges 50-69 .
2These figures mey be too low by about 1 .7 percent, since

the person-years used in the computation included some contribu-
tion by men who had not been fully traced .

Inspection of this table shows the following :

1 . There are large differences among the study popula-

tions with respect to death rate .

2 . With some exception, the death rate of all these

populations (including heavy smokers) is way below

that for white U . S . males . There are a great number

of explanations that may be advanced to explain this .

However, it is one thing to advance explanations to

0

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



account for discrepancies in data in which no dis-

crepancy should exist and another one to use these

data plus the explanations as a basis for firm con-

clusions about a phenomenon such as smoking and

health .

In general, we may summarize that although a number of

epidemiological studies have made available some information on

the differences in death rates between smokers and non-smokers,

it is generally true that these populations seem to be highly

selected, differ from each other and from the general population

in their death rates, and have a very low follow-up response rate .

The extent to which such sampling peculiarities can distort the

observed pattern of disease for a population have been demon-

strated and discussed (6), (44), (51), (52), (56) . Until ade-

quate and reasonably unbiased samples are obtained, the merits

of the observations on disease patterns exhibited .by these popu-

lations are difficult to judge .

Even if these populations are accepted as providing the

best data available at the moment, the comparison of smokers' and

non-smokers' mortality made possible by them raises more questions

than it provides answers for . Foremost among these are :

1 . How to measure the effect of smoking, and

2 . The problem of the overall versus the specific effect

of smoking .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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Measurement of the Effect
of Smoking on Disease

The comparisons of mortality incidence between smokers and

non-smokers has been based predominantly on mortality ratios .

This mortality ratio is obtained by dividing the age specific

death rate for disease of smokers by that of non-smokers . The

ratio should be in the approximate region of unity if no differ-

ence exists between smokers and non-smokers with respect to the

death rate of the specific disease . Table 19 (p . 102 from Smok-

inK and Health) which is relevant to the ensuing discussion is

reproduced on the following page .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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34n1r 19 .--IDanl nunbers of expected and o rve.d deaths and m tslicy
ratios for gmokers ot tigerettes only' in sev n pruspeecfve studtes

Onderlyind Cause o£ Aeath E.pectul 0bserved Murcality
Retio

Medisn
Morultty

Ratio

Noo-
gmoker
BeetLe

Cancer of long (162-3) . . . . . . . . . . . . . . . . . . 110 .) 1,833 10 .8 11 .7 123

Brnnchitte and emphysema (502, 52/ .1)2 . 89 .5 546 6 .1 1 .5 59

Cancer of lavynw (161) . . . . . . . . . . . . . . . . . . 14 .0 75 5 .4 5 .8 0

Cancer of orel cavity (140-8) . . . . . . . . . . . 32 .0 152 4 .1 3 .9 2]

Cancer of eauphagus (150) . . . . . . . . . . . . . . . 33 .7 Il) 3 .4 313 19

Btomeeh and duadenhl u1cers (540-1) . . . . . 1051, 294 2 .8 5 .0 62

Other ciernlu[nry discases (451-468) . . . .f 354 .0 649 2 .6 2 .3 170

Grrhosie of llver (581) . . . . . . . . . . . . . . . . 169 .2 379 2 .2 ] .1 96

Cencer of bledder (IBU . . . . . . . . . . . . . . . . . 111 .6 216 1 .9 2 .2 92

Coronary artery dtsease (420) . . . . . . . . . . . 6,4)0 .) 1t,p9 1 .] 1 .1 4,)31

Other heart dtseases (421-2, 430-4) . . . . . 526 .0 B68 1 .1 1 .5 398

Rypertensive beart dieense (440-3) . . . . . . 409 .2 631 1 .5 1 .5 334

Ceneral arterloaclerosis (45V) ._ . . . . . . . 210 .) 310 1 .5 1 .1 201

Csnceo of kidney (180) . . . . . . . . . . . . . . . . . . Y9 .0 120 1 .5 1 .4 59

All other cence.r . . . . . . . . . . . . . . . . . . . . . . . . t,U61 .4 1,524 1 .4 1 .4 742

Cancer of etonuc4 (151) . . . . . . . . . . . . . . . . . 285 .2 413 1 .4 1 .3 203

Influensapneum~nta (480-493) . . . . . . . . . . 343 .2 411 1 .4 1 .6 169

All other ceuses . . . . . . . . . . . . . . . . . . . . . . . . 1,508 .] 1,946 1 .3 1 .3 1,036

Cerebral vsecular lesions (330-4) . . . . . . . 1,461 .8 1,844 1 .3 1 .3 1,069

Caonee of prostate (177) . . . . . . . . . . . . . . . . 253 .0 318 1 .3 1 .0 198

Accidente, euictdee, vloleate (800-999) . 1,063 .2 1,310 1 .2 1 .3 627

xephritb (592-4) . . . . . . . . . . . . . . . . . . . . . . . 156 .4 173 1 .1 1 .5 98

Nheumatit heaet dteenae (400-416) . . . . . . . 290 .6 309 1 .1 1 .1 185

Csn.er of rectum (1d4) . . . . . . . . . . . . . . . . . . 203 .8 213 1 .0 0 .9 150

Cancer of intestines (152-3) . . . . . . . . . . . . 42] .6 395 0 .9 0 .9 302

All oauaes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 .653 .9 26,223 1 .68 1.65 14168

tarr tigorettes only for four atmtea : all cigarettes (current and ex-) for the t.n
Callrornia atudias and the stedy of inen in 25 scates .

2"BrOnchitie aod ¢nVhYSema'• includea "other 6rnnrhnpulnnnary dtaeaees" fnr men in ntne
scates and c.oad3an vecerang .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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We find that cancer of the lung has the highest mortality

ratio, bronchitis and emphysema the next highest, followed by

cancer of the larynx, and so on . From this ranking the conclu-

sion is reached by some that the most important effect of smok-

ing is on cancer of the lung, etc . But does the mortality ratio

really indicate what weight should be given to the association

between smoking and various diseases? There are altogether

15,653 .9 expected deaths from all causes . Of these, 6,430 .7

would be expected to be due to coronary artery disease alone .

It stands to reason that if non-smokers have roughly 45 per cent

of all deaths due to coronary artery disease, smokers, even if

all 26,223 deaths had been due to this cause could not have had

a mortality ratio higher than 4 . There is a limitation here to

the maximum size of the mortality ratio . Yet the mortality ratio

increase to 1 .7 for coronary artery disease actually represents

a very large number of excess deaths . On the other hand, the

expected number of deaths due to cancer of the lung among smokers

turns out to be 170 .3 . This represents roughly one per cent of

the total number of expected deaths . Therefore a relatively

small increase in the lung cancer deaths among the smokers could

possibly yield a large increase in the mortality ratio . The

mortality ratio is therefore dependent on the actual proportion

of deaths from specific causes within the population .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



The question which now remains unanswered is if the in-

crease in the percentage of death due to coronary artery disease

observed in this population indicates a greater or a lesser effect

of smoking than deaths due to cancer of the lung or bronchitis

or emphysema or cancer of the larynx? Even if smoking had the

effect ascribed to it, is this effect measured accurately by the

mortality ratio? This is by no means a minor point . In terms of

possible confounding hypotheses it would be very suggestive if

one would say that the major effect of smoking is on coronary

artery disease since some of the differences between smokers and

non-smokers are precisely in those medical regions which are

usually associated with coronary artery disease . It should be

pointed out here that according to Berkson's published calcula-

tions the effect of lung cancer is actually minimal as compared

to that of certain circulatory diseases (6) .

The measurement of the effect of smoking is important .

The use of mortality ratio to define the specific effect of smok-

ing, if such a definition is possible (and there is good reason

to maintain that it is not) is of questionable validity .

What Disease Is Caused by Smoking?

One very serious question raised by the available epidemi-

ological data concerns the increase in death for all causes for

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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smokers as compared to non-smokers . Whether or not one accepts

the mortality ratio as valid, it is obvious that smokers in the

samples died at a faster rate than non-smokers from practically

all diseases . There is only one disease, cancer of the intes- ~

tine, for which smokers die at a lesser rate than do non-smokers,

and one disease, cancer of the rectum, for which the rates for

both smokers and non-smokers are alike . The conclusion that has

been drawn in the past from such data was that smokers differ

from non-smokers in their total pattern of mortality . This has

given rise to the serious question if one can ascribe an effect

of smoking to all diseases? The conclusion that all excess mor-

tality is caused by smoking has proven very unpopular in the past .

It does seem unreasonable that one particular agent would cause

all these damages . On the other hand it is not too unlikely to

come up with consistent differences in all measures or in the

whole pattern of illness if serious biases are introduced through

inadequate sampling procedures . For instance my associates and

I showed that under certain conditions a healthy population may

be made to appear to have either a higher or a lower death rate

than the comparable general population depending upon how one

arranges the data (52) .

Across the board differences between smokers and non-

smokers have to be recognized as one of the major difficulties
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in making the existing epidemiological data palatable . Some

authors (including those responsible for SmokinA and Health) have

chosen to bypass this problem by making a disease by disease com-

parison between smokers and non-smokers and letting some outside

criterion (such as statistical significance) decide on whether or

not the observed difference indicates the existence of a real

effect due to smoking . It is simple to demonstrate that such a

procedure is statistically as well as logically unsound .

Let us assume we test whether or not differences in death

rates relate to political persuasion . A large sample of white

males is divided as to Republican or Democratic registration and

followed for some time as in the smoking studies . A disease by

disease comparison of death rates in both populations is made

next . Where a large difference as measured by statistical test

appears in the disease rate it is ascribed to differences in

political belief .

Quite obviously no one would accept conclusions based on

such a comparison . We would reason that even though no differ-

ences in the rate of demise of Democrats and Republicans may

exist, random selection would almost assure that for some diseases

more Democrats and for others more Republicans died . We would be

concerned in learning something about the pattern of differences .

We would be satisfied that no differences existed between the two

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137
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groups if Democrats died at a faster clip for about half the dis-

eases and at a slower rate for the other half .

The same reasoning must be followed if a difference does

appear to exist for a large number of disease mortality ratios .

Let it be assumed that there does exist a difference in mortality

pattern between smokers and non-smokers . One would expect that,

by chance alone, for some diseases this difference would be

larger and for others it would be smaller . Observing within the

data that most of the diseases are different and few of them are

alike one would be forced to the conclusion that the general pat-

tern of mortality is different -- not that only some of these

diseases differ and others do not . To do any other way is to

ignore some data and select others for one's purposes . The rea-

son this point has become such a bone of contention is that ob-

viously two kinds of conclusions can be drawn here . One can

assume that cigarette smoking causes just practically every dis-

ease known to man or one could more reasonably assume that the

differences exhibited in the various sample populations between

smokers and non-smokers are due to some factors other than

smoking .

Other Factors That Could Account for the Observed

Difference between Smokers and 47on-Sl ,oker s

It is interesting that the data as they are presented in

Smokin¢ and Health support rather well alternative conclusions
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that could well account for the differences in disease patterns

between smokers and non-smokers . One such very tempting alterna-

tive to the effect of smoking is that some individuals live in a

style of life which is inimical to good health and that smoking

is one of the characteristics of this style of life . On the other

hand, other individuals live a style of life which is generally

considered healthy .of which non-smoking is one of the ingredients .

Thus the association one observes may not be between cigarette

smoking and disease but it may be between a certain style of life

and disease . (The following descriptions of study findings have

been taken almost verbatim from the Surgeon-General's report on

Smoking and Health .)

Several studies reported that heavy smokers also drink

alcoholic beverages excessively (18), (33), (35) . Friedman's

type A men (the coronary type) tend to be heavy smokers (14) .

Smokers are said to be more easily angered and to eat more when

under stress (55) . They have been reported to marry oftener, to

change jobs more frequently and to be more often hospitalized

(30) . The concentration of serum cholesterol has been found to

be slightly higher in smokers than in non-smokers (8), (9), (21),

(36), (54), although some studies have found no relationship (1),

(23) . One investigator found also not only that serum choles-

terol was higher in smokers than in non-smokers but also that it
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- 26 -

remained higher in those who stopped smoking (11) . Smokers also

have higher heart rates than non-smokers (7) . One study found

an excess of smokers who were 30 per cent overweight and the sub-

jects who were 40 per cent or more overweight were all regular

smokers . Also the non-smokers had a greater frequency of indi-

viduals with 10 per cent or more underweight than did the

smokers (55) . Smokers not only have certain physical character-

istics that would make them appear to be candidates for some

diseases especially of the circulatory system, but their psycho-

logical characteristics are in line with the hypothesis advanced

here . The general picture emerging from all studies is one of

smokers tending to live faster and more intensely and to be more

socially outgoing . Studies, using behavioral rather than psycho-

logical tests support this picture (10), (35) . Most studies sup-

port the contention that neuroticism defined, among others, by

the existence of anxiety states, nervousness, somatic symptoms,

unusual restlessness in terms of jobs and residence, is indeedd

associated with smoking habits (24), (30), (34), (38) . Other

relevant evidence includes the large differences between the mor-

tality of smokers and non-smokers when compared by marital status,

educational levels, use of tranquilizers, and degree of exercise

(Smoking and Health, Table 18, p . 100 ; this table is reproduced

on the following page) .
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Table 18 .--Age-adjusted death rates per 1,000 men (over approximately
22 months) for variables that may be related to mortality)

Type of Smoking

None . . . . . . . . . . . . . . . . . .
Cigarettesl . . . . . . . . . . .

None . . . . . . . . . . . . . . . . . .
Cigaretteal . . . . . . . . . . .

Long-lived
Parents and
Grandparents

14.8
27 .1

Single

26 .0
50 .1

Previous
Serious
Disease

42 .5
65 .0

Do Nat Use
nquilizersr

18 .2
31 .8

Short-lived
Parents and
Grandparents

21 .1
44.8

Married

18 .9
33 .0

No Previous

Serious

Disease

11 .5
22 .3

Use Tran-

quilizers

29 .1
52 .4

Educational Level

None . . . . . . . . . . . . . . . . . .
Cigarettesl . . . . . . . . . . .

9omeHigh ~igh Schooll Some
School I School IGraduate College
No High

22 .7
35 .2

20.0

34.5
16 .9
35 .5

Degree of Exercise2

None . . . . . . . . . . . . . . . . . .
Cigarettesl . . . . . . . . . . .

None

23 .8
34 .1

Slight

14 .7
25 .5

Moderate

11 .0
20 .8

18 .3
34 .2

College
Graduate

15 .8
29 .4

Heavy

9 .5
19 .7

1Smokers of more than a pack .per day who inhaled moderately or deeply .
2COnfined to men with no history of heart disease, stroke, high blood

pressure or cancer (except skin) who were not sick at the time of entry .
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All the references cited above are included in the report

on Smoking and Health as well as others that would indicate that

smoking may be a response to frustration and failure to achieve

status (20) and may be accompanied by impulsive and rebellious

behavior (32), (35), (47) . In short, a picture quite in harmony

with our hypothesis of differences in style of life emerges both

in physical and in psychological terms .

Conclusions

I have attempted to summarize some of the reasons why a

number of investigators feel that the problem of the relation

between smoking and health is far from closed . To the contrary,

the evidence appears to point to a number of studies which ought

to be done right now .

Summarizing the differences among investigators and es-

pecially between my own interpretation of the data and that of

others I would stress again the following points :

1 . Laboratory investigations using cigarette smoke as an

independent variable have not been able to produce

bronchogenic carcinomas in animals which ordinarily

respond with this disease to a variety of irritants .

This may be the strongest and most convincing piece

of evidence warning investigators from the conclusion

that smoking causes lung cancer .

Source:  http://industrydocuments.library.ucsf.edu/tobacco/docs/hncn0137



2 . Epidemiological studies have collected data with an

eye to cost to such an extent that their results are

to ambiguous for clear cut interpretations .

The review of the existing evidence compels me to two

major conclusions . The first one is that existing evidence does

not establish any firm causal relationship between smoking and

disease . The second is that existing evidence does indicate a

number of important problem areas which should receive thorough

study .
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