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THE MORTALITY OF SMOKERS AND NONSMOKERS 1,2/

By: Harold F. Dorn, National Institutes of Health

The question of the effect of the use of
tobacco upon health has been vigorously debated
gsince tobacco was introduced into Europe approxi-
mately four centuries ago. A member of the royal
house of England, King James 1, who obviously was
opposed to the use of tobacco, wrote a pamphlet,
"A Counter Blaste to Tobacco,'" published anony-
mously in 1604. Typical of the more extreme
assertions concerning the harmful effects of
tobacco is the following quotation from 'Doctor
of Physick in Bathe'" published by a Dr. Venner
in 1650:

"I will summarily rehearse the hurts
that Tobacco inferreth, if it be

used contrary to the order and way

I have set downe. It drieth the
brain, dimmeth the sight, vitiateth
the smell, dulleth and dejecteth both
the appetite and stomach, destroyeth
the decoction, disturbeth the humours
and spirits, corrupteth the breath,
induceth a trembling of the limbs,
exsiceateth the windpipe, lungs and
liver, annoyeth the milt, scorcheth
the heart ..."

No substantial quantitative evidence was
produced at that time to support this assertion
nor indeed was any produced for nearly 300 years
thereafter. Although numerous studies of the
acute effects of nicotine subsequently were made,
investigations of the possible relationship be-
tween the onset of specific diseases and the long
continued use of tobacco date mainly from the
past 30 years, the majority having been published
during the past decade. References to the prob-
able relationship between the use of tobacco and
certain diseases can be found in the medical
literature of the past century but these were
based almost entirely upon clinical impressions
and the experience of practicing physicians.

A rapid increase in the number of diagnosed
cases of lung cancer began to attract widespread
medical attention during the decade of the 1920's.
At first, many believed that the observed in-
crease in the number cf diagnosed cases was due
almost entirely to more accurate methods of diag-
nosis and more effective case finding. This
opinion has gradually changed; nearly all who
have carefully examined the evidence now agree
that the observed increase cannot be accounted
for solely by more thorough case finding and
1/ This study would not have been possible with=
out the cooperation of the Veterans Administra-
tion. However, the Veterans Administration is
not responsible for, nor does it necessarily
endorse, any of the findings or conclusions of
this report.

2/ This study was carried out in cooperation
with Field Investigations and Demonstrations
Branch, National Cancer Institute, Dr. R. F.
Kaiser, Chief. Dr. W. S. Baum, Division of
Indian Health, Public Health Service, assisted
in the planning and initiation of the study.

improved methods of diagnosis. However, exist-
ing data are insufficient to permit a reliable

estimate of the proportion of the increase that
may be attributed to an increase in the risk of
developing lung cancer.

The dust from macadam roads, air pollution
from the combustion of coal and petroleum pro-
ducts, special occupational hazards, and the
use of tobacco, especially cigarette smoking,
are the principal agents that have been mentioned
as possible causes of the increase in lung cancer.
Most of the early investigators selected the use
of tobacco as the first to be studied. By the
end of 1950, eight retrospective studies of the
use of tobacco by patients with lung cancer and
by persons without lung cancer had been published,
four in the United States and four in Europe.

Plan of Study

The present study was planned in the summer
of 1952 as a prospective investigation of a de-
fined population with the general objective of
studying the relationship of the use of tobacco,
residence, and occupation to mortality.

With the cooperation of the Veterans
Administration, policyholders of U.S. Government
Life Insurance were selected for study. This
insurance was available to persons who served in
the armed forces of the United States from 1917
to 1940. Most of the policyholders were
veterans of World War I; the remainder first
served after that date. Over 99 percent of the
policyholders were men.

All persons with an active policy at the end
of 1953 were included except for a few special
groups such as persons with total and permanent
disability. Beginning in January 1954 a question-
naire requesting information concerning the use
of tobacco, usual occupation and industry was
mailed to 291,800 policyholders. Usable replies
were received from 198,926 persons or 68 percent
of those included. A second questionnaire was
mailed to the nonrespondents beginning in
January 1957. Usable replies were received from
an additional 50,000 policyholders, making a
total of 249,000 or 85 percent of those included
in the study for whom information concerning the
ugse of tobacco, occupation, industry, and resi-
dence was available. The nonrespondents have
been kept in the study and the same medical
information is available for them as for the
respondents.

Whenever a claim is filed for the payment
of a policy, a copy of the death notice, usually
a copy of the official death certificate, is
sent to the Public Health Service. Additional
medical information including verification of
the causes of death entered on the death certi-
ficate, the procedures used to establish these
diagnoses, whether the deceased had cancer even
though it was not considered to be an underlying
or contributory cause of death, and the histo-
logical type of cancer, is requested from the
physician who signed the death certificate or



from the hospital where the death occurred.

Verification of the cause of death is not
requested if the death occurs outside the United
States, is due to an accident, or is certified
by a coroner. Replies have been received to more
than 99 percent of the letters of inquiry.

Basis of this Report

This report is based on the mortality
experience during the two and one half year
period, July 1954-December 1956, of policyholders
for whom a tobacco-use history was obtained prior
to July 1954. The experience during the first
8ix months of 1954 has been excluded since the
original questionnaire was mailed during this
period. Persons who died before they received
the questionnaire obviously had to be assigned
to the nonrespondent group. It is reasonable to
suppose that a larger proportion of persons who
were seriously ill at the time the questionmaire
was mailed failed to reply than actually did
reply. This also tended to increase the death
rate of the nonrespondent group.

As a result, the death rate per 1,000 of the
nonrespondents during January-June 1954 was 23.2
per annum and during July-December 1954 it was
17.9 per annum. During 1955 and 1956 the annual
death rate of this group was 18.3 and 18.8
respectively. Although the death rate of the
entire group of policyholders was not affected,
the experience of the first six months of 1954
has not been used in this report since the mor-
tality rates of the nonrespondents were higher
than normal while those of the respondents were
lower than normal during this period.

The following data are based upon 478,952
person years of exposure, of which 89,774 were
contributed by persons who had never smoked and
389,178 by persons who had smoked tobacco during
their lifetime but not necessarily during 1954
to 1956. The number of person years exposure of
persons with different types of smoking history
is shown in table 1.

Characteristics of the Policyholders

Almost all of the policyholders were white
males. Less than one half of one percent were
females and only a negligible number of the re-
mainder were nonwhite males. In age, they ranged
from 30 years to more than 80 years. The vast
majority--84 percent--were between 50 and 70
years of age; only two percent were more than 70
years old.

Eighty-two percent of the policyholders were
white collar or skilled workers, 7 percent were
semi-skilled or unskilled workers, and 6 percent
were farmers or farm laborers. Roughly compar-
able percentages for the white male population
aged 20 to 54 years with work experience from the
1950 Census of Population are 50, 35, and 13
respectively (2). It is clear that compared to
the white male working population of the United
States in 1950 a much smaller proportion of the
persons in this study were semi-skilled and un-
skilled workers. This is not surprising since
most of the policyholders were persons who had
held whole life or endowment insurance policies
for many years.

Since the policyholders were mainly from the
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middle and upper socio-economic classes, their
death rate from all causes during the study
period was less than that for the white male
population of the United States. Their average
death rate for the three years, 1954-1956, was
about 70 percent of that for the total white male
population in 1955.

Smoking History

No attempt was made to obtain a precise esti-
mate of the amount of tobacco used. Instead,
each person was asked to place himself in one of
8ix categories by amount of each form of tobacco
used--cigarette, cigar, pipe, and chewing and
snuff--both with respect to current use and maxi-
mum past use. The categories were comparable to
those used by Hammond and Horn in the study
carried out by the American Cancer Society and to
those used by the National Cancer Institute and
the Bureau of the Census in their study of the
smoking habits of the population of the United
States (3,4).

Finkner and associates of the Institute of
Statistics, North Carolina State College investi-
gated alternative methods of measuring the
current daily number of cigarettes smoked by an
individual (5). Among the methods compared were
a lighter-counter, the questionnaire used in the
National Cancer Institute-Bureau of the Census
survey, and a questionnaire developed at the
Institute of Statistics. With respect to the
classification of individuals by categories of
the average daily number of cigarettes smoked,
they found that each of the two questionnaires
gave results that differed from those obtained
by using the lighter-counter. There was no way
of determining which of the results was closest
to che true classification. However the differ-
ences in classification were not sufficiently
great to support the belief that the results
reported here would have been materially changed
if one of the alternative methods of classifying
individuals by the average daily amount smoked
had been used.

Another way of measuring the reliability of
the replies to a smoking history questionnaire
is to request a number of persons to complete the
same questionnaire on two occasions sufficiently
far apart to reduce the effect of memory carry-
over to a negligible level. This was inadvert-
ently done at the time of the original mailing
in 1954,

Some policyholders held more than ome policy.
The addressograph plates were arranged by policy
number so that duplicate policies could not be
readily identified when the questionnaires were
addressed. At the time of the original mailing
which extended over a period of nearly four
months, instructions were given to identify and
destroy the questionnaires for duplicate policies
prior to mailing. By error, some duplicate
questionnaires were mailed and completed copies
were returned by 1714 policyholders.

The percentage agreement in the replies to
selected items on the pairs of questionnaires are
shown in table 2. Although some individuals
wrote ''duplicate' on one of the questionnaires,
others gave no indication of sequence so that it
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was necessary to collate the punch cards for all
coded questionnaires in order to identify the
duplicates. The two questionnaires of each pair
were coded independently.

About 90 percent of the 1714 persons were
classified identically on the basis of replies
to two questionnaires with respect to the amount
of tobacco currently smoked, the number of years
the current amount had been smoked, age started
smoking each form of tobacco, and a summary
grouping based on a comparison of current amount
smoked and the maximum amount smoked. The agree-
ment of replies to the question on the total
number of years of use of tobacco in any form was
89.7 percent based on a classification into 11
groups.

No evidence of systematic differences in the
replies to the two questionnaires was found ex-
cept for the question on the current amount
smoked. The matching of punched cards for dupli-
cate questionnaires was not done until after the
tabulations used in this report had been com-
pleted. One of each pair of punched cards in-
cluding those for questionnaires marked
""duplicate' was excluded from the tabulation.

When the two sets of punched cards were
matched, the number of policyholders classified
as never having used tobacco was slightly larger
based on the set of punched cards used in tabu-
lation than it was based on the duplicate cards.
The percentage differences were 3 for pipe, 6 for
cigar, and 9 for cigarette. In other words these
data suggest that some of the persons included in
the group of nonsmokers probably had smoked, at
least occasionally, during part of their lifetime.
No information is available to indicate whether
those who completed the duplicate questionnaires
were a representative sample, with respect to
smoking history, of the entire group who replied.
If they were, the above difference would have the
effect of probably decreasing the mortality ratio
so that the true difference in death rates be-
tween smokers and nonsmokers would be slightly
greater than that shown.

Table 3 presents a comparison by smoking
history of USGLI policyholders and the male popu-
lation of the United States. The lifetime smok-
ing histories of the two groups are very similar
with respect to the percentages who have never
smoked, smoked occasionally, and smoked regularly.
The proportion reporting the use of multiple forms
of tobacco is definitely greater among the policy-
holders. This is to be expected since each policy-
holder reported for himself whereas the smoking
history of 42 percent of the men included in the
National Cancer Institute-Bureau of the Census
survey was obtained from another member of the
family. Twenty-nine percent of the self-respond-
ents reported that they had never smoked; the
corresponding percentage for the total sample was
32. A self-respondent probably is more likely to
report the use of a second form of tobacco, which
could account for the difference in the relative
number of users of two or more forms of tobacco
in the two populations. Although there are
differences in detail, the lifetime smoking his-
tories of the two populations, taken as a whole,

are very similar.
Measures of Mortality

The primary purpose of this study is to
determine whether the death rate of persons who
have used tobacco is greater or less than that
for persons who have never used tobacco. A
direct way of measuring the difference in mor-
tality is to compute the ratio of the death rate
of smokers to that of nonsmokers. In practice,
this mortality ratio is calculated by dividing
the number of observed deaths for any group of
smokers by the number of expected deaths computed
on the assumption that the death rate of that
group is the same as the rate for those who have
never smoked. The ratio of 1.32 shown in table
1 for persons who have used tobacco means that
the death rate for these persons is 32 percent
greater than the rate for persons who have never
smoked .

The mortality ratio as used here is a mea-
sure of the relative excess mortality of smokers
compared to nonsmokers. It provides no basis for
judging the absolute magnitude of the numbers of
deaths on which it is based. An alternative mea-
sure that reflects the absolute numerical differ-
ence in mortality is the excess number of deaths
computed as the difference between the observed
and the expected number of deaths. These two
measures emphasize different aspects of the varia-
tion in mortality between two groups. In the
following discussion the mortality ratio will be
used when it is desired to call attention to
relative differences in mortality while the
excess number of deaths will be used to indicate
the relative rank of any cause of death in compari-
son to other causes of death.

Mortality by Smoking History

The death rate of persons who have smoked
regularly is 36 percent greater than that for
persons who have never smoked (table 1). The
largest increase in mortality--58 percent--is for
those who have regularly smoked only cigarettes.
(fig. 1). Persons who have smoked regularly only
cigars, a pipe, or both die at a rate only
slightly greater than that of nonsmokers. Indi-
viduals with a history of regularly smoking cigars
and/or a pipe in addition to cigarettes have a
mortality rate 29 percent greater than that for
nonsmokers. Their excess mortality is about one
half that of persons who have smoked only cigar-
ettes. Occasional smoking, irrespective of the
form of tobacco used, does not increase the total
death rate.

The higher mortality of regular smokers
exists throughout the entire range of age--30
years and over--for which data are available
(fig. 2). For all classes of smokers except those
who have smoked only cigarettes, the excess mor-
tality either decreases or disappears altogether
after age 70 but this cannot be regarded as
firmly established due to the small number of
persons who were more than 70 years old at the
start of the study (table 4).

Mortality by Amount Smoked

Persons who had ever smoked were requested
to indicate which of five classes of amounts
smoked most accurately described their smoking
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Figure 1. Mortality of smokers and nonsmokers;
ratio of observed to expected number of deaths;
death rate of nonsmokers = 1.00.
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Figure 2, Mortality of regular smokers and of
nonsmokers by age and type of tobacco used.
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habits with respect to each type of tobacco (a)
at the time the questionnaire was filled out dur-
ing the spring of 1954, and (b) when their use of
tobacco was a maximum. Table 5 presents mortality
ratios for persons currently smoking specified
quantities of tobacco in 1954. All of these per-
sons had smoked regularly at some time, even those
who were smoking only occasionally at the time
they completed the questionnaire.

The excess mortality of cigarette smokers is
directly related to the average daily number of
cigarettes smoked (fig. 3). Those who smoke two

CIGARETTES ONLY

CIGARETTE AND OTHER
172 LR
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current _daily number of cigarettes

CIGAR ONLY PIPE ONLY

NONE OCC <10 10-20 21-39 40+
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MORTALITY RATIO

NONE OCC 1-2 3-4 58 9+
currant doily aumber of cigars

NONE OCC. <5 5-9 10-19 20+
current daily numberof pipefuls

Figure 3. Mortality of regular smokers by
current amount smoked in 1954 and type of to-
bacco; ratio of observed to expected number of
deaths; death rate of nonsmokers = 1.00.

packs or more per day have a death rate nearly
twice that for nonsmokers. The data in table 5
suggest that the higher mortality ratio for
cigarette-only-smokers than for cigarette-and-
other smokers is due in part to the fact that the
latter smoke fewer cigarettes. After adjustment
for differences in age and number of cigarettes
smoked, the death rate for cigarette-only-smokers
is 14 percent greater than the rate for persons
who smoke cigars and/or a pipe as well as ciga-
rettes. Without adjustment for amount smoked the
relative difference in death rates is 20 percent.
Only very heavy cigar or pipe smokers experi-
ence a higher mortality than nonsmokers. The
death rates for the heaviest cigar and pipe
smokers, those currently smoking 9 or more cigars
or 20 or more pipefuls per day, are slightly less
than the rate for persons who smoke from one half
to one pack of cigarettes per day. The mortality
ratio is significantly greater than one only for
persons who regularly smoke cigars only and for
the combined total of cigar and pipe smokers.
Essentially the same relationship between mor-
tality rates and amount smoked is shown when smo-
kers are classified by the maximum amount smoked.
Mortality ratios for persons who were smoking
during the spring of 1954, classified both by
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current and maximum smoked, are shown in table 6.
For cigarette smokers, mortality ratios
based on the maximum amount smoked are slightly

smaller than those based on the current amount
smoked but the increase of death rates with an
increase in the amount of tobacco used remains
unchanged. For cigar and pipe users mortality
rates also increase slightly with an increase in
the amount of tobacco smoked. The trend is con-
sistent for each of the three groups shown in
table 6 but the relative increase is small and is
not statistically significant for any group by
itself although it is for the total of the three
groups.

The above analysis has been based on the ex-
perience of policyholders who were smoking one
or more forms of tobacco when the questionnaire
was completed early in 1954. There was an ad-
ditional group of policyholders who formerly
had smoked but who had stopped prior to 1954.
The percentage who had stopped of the total
number who had ever smoked regularly was as
follows:

Cigarette only 26 percent
Cigarette and other 36 percent
Cigar only 24 percent
Pipe only 25 percent
Cigar and pipe 23 percent

These percentages are based upon the number
of persons who at one time had regularly used
each form of tobacco shown and who had stopped
smoking that form before 1954. However, they
may have been smoking another form of tobacco.
For example, 26 percent of the persons who had
ever regularly smoked only cigarettes had
stopped smoking cigarettes but some of them may
have been smoking cigars or a pipe occasionally.
Similarly, 36 percent of the persons who had ever
regularly smoked cigarettes and cigars or a pipe
or both had stopped smoking cigarettes but some
of them may have been smoking cigars and/or a
pipe either regularly or occasionally.

Mortality ratios by maximum amount smoked for
ex-smokers as just defined are presented in table
7. For cigarette smokers the ratios are somewhat
less than those for persons who were still
smoking but, with one exception, the ratios are
all greater than unity. The difference between
the death rate of persons who had smoked one pack
or less per day and those who had smoked more
than one pack per day is less than the correspond-
ing difference for persons who were still smoking
but the heaviest smokers had the highest death
rate in both groups.

In contrast to cigar and pipe smokers who
were still smoking these forms of tobacco, those
who had stopped smoking cigars or a pipe had a
higher death rate than persons who had never
smoked, although for two groups, pipe smokers
who had smoked less than 10 pipefuls per day and
cigar and pipe smokers who had smoked 5 or more
cigars per day, the difference is not statisti-
cally significant (fig. 4). Furthermore, for
cigar smokers the mortality ratio for persons
who had smoked less than 5 cigars per day is
slightly, but not significantly, greater than the
ratio for persons who had smoked 5 or more cigars

1 1 1
0 0s 10 15
MORTALITY RATIO

Figure 4. Mortality of ex-smokers by maximum
amount ever smoked and type of tobacco; ratio
of observed to expected number of deaths;
death rate of nonsmokers = 1.00.

per day. These data suggest that many cigar and
pipe smokers may have stopped smoking because of
111 health but it is not obvious why this should
be true for cigar and pipe smokers and not for
cigarette smokers.

To summarize, the death rates for cigarette
smokers are definitely greater than those for non-
smokers and this difference increases with the
average daily number of cigarettes smoked for
current smokers and for ex-smokers. Moreover the
higher mortality exists whether the current
amount smoked or the maximum amount smoked is
used as a measure of amount.

The picture is not as clear for cigar and pipe
smokers. The death rate for persons who were
continuing to smoke was not appreciably higher
than that for nonsmokers except possibly for the
very heaviest smokers. By contrast, cigar smokers
who had stopped smoking experienced mortality
rates definitely greater than those for non-
smokers but these rates did not increase with the
average daily number of cigars smoked. The death
rates for ex-pipe smokers were highest for the
heaviest smokers and were greater than those for
nonsmokers.

Mortality of persomns who had reduced

the amount smoked

In addition to former smokers who had dis-
continued smoking when the histories were
collected in 1954, some of the current smokers
were using less tobacco than in the past. The
percentage of current smokers who were smoking
less than in the past was 11.7 for cigarette
only, 19.9 for cigar only, and 7.2 for pipe users.
These percentages refer to persons who were con-
tinuing to smoke the same form of tobacco but at
a reduced rate; persons who had switched from one
form of tobacco to another, for example, from
cigarettes to pipe, are not included.

Policyholders who had ever smoked regularly
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were grouped into three classes with respect to
changes in smoking habits, (a) those who were
currently smoking as much as ever, (b) those who
were currently smoking less than in the past, and
(c) those who had stopped smoking. Mortality
ratios by maximum amount smoked for these three
groups are shown in table 8. For those who were
still smoking, the maximum amount was the current
amount smoked but for those who had cut down or
stopped smoking, the maximum amount refers to
previous smoking habits. Mortality ratios for ex-
smokers and all current smokers are shown in
table 1.

Looking first at the summary figures in
table 1, it is evident that regular cigarette
smokers who stopped smoking prior to 1954 have a
lower death rate than those who continued to
smoke. Nevertheless their death rate is 30 per-
cent greater than that for nonsmokers. The
greater mortality of men who regularly smoke only
cigarettes is emphasized by the fact that the

" mortality ratio for those who had stopped smoking,

1.39, is slightly higher than the ratio, 1.35,
for persons who were continuing to smoke
cigarettes in combination with cigars or a pipe.

In contrast to ex-cigarette smokers, ex-
smokers of cigars and a pipe have a higher death
rate than persons who continue to smoke these
forms of tobacco. The death rate of those who
were still regularly smoking cigars or a pipe at
the beginning of 1954 does not differ signifi-
cantly from that of persons who had never smoked;
but the corresponding rate for ex-smokers ranged
from 21 to 44 percent higher.

Turning to table 8 which shows mortality
ratios for persons who had reduced the amount of
smoking as well as for persons who had stopped,
we find that, for regular cigarette smokers,
those who had stopped smoking cigarettes have
lower death rates than either those who continued
to smoke as ever or who continued to smoke but
at a lower rate than in the past (fig. 5). The
latter group experienced the highest mortality,
especially those who formerly had smoked more
than a pack of cigarettes per day. However,
irrespective of whether they had stopped smoking
cigarettes, cut down on the number smoked, or
continued to smoke as many as ever, the death
rate of cigarette smokers was higher than that
of nonsmokers.

Among policyholders who had regularly
smoked only a pipe, the death rate is not
significantly different for those who had
stopped and those who continued to smoke at a
reduced rate. The mortality ratios for both
groups are significantly greater than unity for
persons who had smoked 10 or more pipefuls per
day but not for persons who had smoked less than
this amount. Pipe smokers who were smoking as
much as ever had a death rate no greater than
that for nonsmokers. No difference in mortality
rates exists for the two amount-of-use groups
shown in table 8.

The mortality experience of cigar smokers
is generally similar to that of pipe smokers.
The highest death rates are found among those
who have either cut down on the number of cigars
smoked or have stopped smoking cigars. Those who
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Figure 5. Mortality of persons who had reduced
the amount of tobacco used by type of tobacco,
amount of tobacco used, and amount of reduction;
rate of observed to expected number of deaths;
death rate of nonsmokers = 1.00.

continued to smoke as much as ever have a death
rate no greater than nonsmokers.
Duration of Smoking History

It is worthwhile investigating whether a
difference in the duration of smoking history
could account for the higher mortality of ex-
cigar and ex-pipe smokers than that of persons
who were still smoking at the beginning of 1954.
If the action of tobacco is like that of many
other agents known to induce specific diseases,
its effect upon health should become more marked
the longer it is used. At least there should be
a minimum period of use necessary before any
effect is noticeable and possibly a maximum
period of use after which no increase in effect
is perceptible.

Mortality ratios by the number of years of
use of different types of tobacco separately for
ex-smokers and for current smokers are shown in
table 9. The death rate of cigarette smokers
who have smoked for less than 25 years is not
significantly higher than that for nonsmokers
(fig. 6). This holds true both for ex-smokers
and for current smokers (fig. 7). The same
absence of any effect upon mortality is equally
true for persons who have smoked more than a pack
per day and for persons who have smoked a pack or
less per day (table 10). In other words, among
men who have smoked cigarettes for less than 25
years, the number of cigarettes smoked has no-
noticeable effect upon the death rate. This
observation might not hold true if there were a
sufficient number of deaths to subdivide the data
for those smoking more than a pack per day.

Mortality ratios for men currently smoking
more than a pack of cigarettes per day are greater
than unity for durations of less tham 25 years but
the number of deaths is not large enough to ensure
that this excess mortality is statistically
significant. For ex-smokers of cigarettes, there
is no evidence of a relationship between the
maximum number of cigarettes formerly smoked and
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Figure 6. Mortality of regular smokers who were
currently smoking in 1954 by type of tobacco
and number of years smoked; ratio of observed
to expected number of deaths; death rate of
nonsmokers = 1.00.
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Figure 7. Mortality of regular ex-smokers by
type of tobacco and number of years smoked;
ratio of observed to expected number of deaths;
death rate of nonsmokers = 1.00.

mortality for durations of less than 25 years.

Unfortunately when the tabulations were
planned, the data for durations of 25 or more
years were combined. Until another tabulation
can be made it will not be possible to determine
whether death rates increase with an increase in
duration of smoking beyond 25 years.

The death rate for regular pipe smokers who
were currently smoking is no greater than that
for nonsmokers, even for men whose current rate
was 10 or more pipefuls per day and who had been
smoking a pipe for 25 or more years. The only
group of ex-pipe-smokers with a mortality ratio
significantly greater than unity were men who had
smoked a pipe for 25 or more years before stopping.

The death rates for regular cigar users who
were currently smoking are similar to those for
current pipe smokers. The mortality ratio for
men who were smoking 5 or more cigars per day and
who had been smoking cigars for 25 or more years
is on the borderline of significance but even so
it reflects a death rate only 11 percent greater
than that for nonsmokers.

The effect of amount of smoking and duration
of smoking history upon health is more marked for
ex-cigar smokers than it is for pipe smokers.

All of the mortality ratios, except that for men
whose maximum rate of use was 5 or more cigars
per day and who had smoked from 15-24 years prior
to stopping are greater than unity although some
of the differences are not statistically signifi-
cant due to the small number of deaths. The most
puzzling aspect of the mortality of ex-cigar
smokers is that the death rates are as high for
men who have smoked less than 25 years as they
are for men who have smoked 25 or more years.
This reinforces the supposition that many men
who stop smoking cigars may do so because of ill
health.

Age Started

Another way of examining the effect of dura-
tion of smoking upon mortality rates is to
classify persons by the age they began to smoke.
Mortality ratios for regular ex-smokers and for
regular current smokers by age started smoking
are shown in table 11. For this purpose, the
policyholders were classified by the age they
started to smoke each form of tobacco; those who
had smoked both cigarettes and cigars or a pipe
were classified by the age they started to smoke
cigarettes, those who had smoked cigars and a
pipe were classified by the age they started to
smoke cigars.

For regular cigarette smokers, irrespective
of whether they had stopped smoking or were still
smoking when the study was begun, the mortality
ratios are greater than one and decrease with an
increase in the age at which smoking was started
(fig. 8). 1In other words, men who started to
smoke cigarettes in their late teens or early
twenties have a higher death rate than those who
did not start to smoke until after age 25 or 30.
Except for men who were continuing to smoke only
cigarettes, the death rates for those who started
to smoke after age 25 are not significantly
greater than the death rate of nonsmokers.

The same relationship between age started
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Figure 8. Mortality of regular smokers by age
started and type of tobacco; ratio of observed
to expected number of deaths; death rate of

nonsmokers = 1.00.

smoking and mortality rates is found when
current cigarette smokers are classified by the
amount smoked. The heaviest smokers have the
highest death rates for each age-of-starting
group except for mixed tobacco users who started
to smoke cigarettes after 25 years of age.

The death rates of ex-cigar and ex-pipe
smokers exhibit the same trend by age started as
do those for cigarette smokers but no consistent
relationship between age started and mortality
exists for men who were currently smoking cigars
or a pipe even when they are classified by
amount smoked.

Size of Community

The long established difference in mortality
of rural and urban residents has gradually
narrowed during recent years. For the United
States as a whole the age-adjusted death rate
for white males during 1949-1951 was only 10 per-
cent greater for residents of central city
metropolitan counties than for residents of non-
metropolitan counties. A similar small differ-
ential exists for the males included in this
study.

On the basis of their residence in 1954,
policyholders were classified as living in places
of 50,000 or more population including the
urbanized areas around each city as defined by
the Bureau of the Census, 10,000-49,999 popu-
lation, 2,500-9,999 population, or in rural
areas. The death rate for persons who have
never smoked or at most have smoked only oc-
casionally is from 7 to 9 percent greater in
urban than in rural areas. The rural-urban
difference in death rates is smaller for regular
smokers than for nonsmokers. However the abso-
lute value of the urban excess in both instances
is so small that residence can be neglected as
an important factor in studying total mortality.

The relationship between smoking and mor-
tality is similar for residents of each of the
four types of communities (fig. 9). The death
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Figure 9. Mortality of smokers and nonsmokers by
size of commmity and type of tobacco; ratio of
observed to expected mumber of deaths; death
rate of nonsmokers and occasionally-only-
smokers for each region = 1.00.

rate is higher for men who have regularly smoked
than for nonsmokers. Among regular smokers those
who have smoked only cigarettes have the highest
death rate while those who have smoked cigars
and/or a pipe have the lowest rate. No con-
sistent relationship between amount smoked and
mortality exists for cigar or pipe smokers but
men who have smoked more than a pack of ciga-
rettes per day experience a higher death rate
than those who have smoked one pack or less per
day.
Geographic Region

Mortality ratios by region of residemnce in
1954 are presented in table 12. Inspection of
these data show that the relationship between
smoking history and mortality described above
for the entire group of policyholders and for
those living in rural and urban areas separately
also exists in each geographic region of the
United States.

Mortality By Broad Groups of
Causes

Causes of death were classified according to
the rules of the International Statistical Classi-
fication of Diseases, Injuries, and Causes of
Death published by the World Health Organizationm.
One underlying and a maximum of two contributory
causes of death were coded. The selection of the
underlying cause of death was based on the
opinion of the deceased's physician except in
instances where it was obvious the physician had
misunderstood the intent of the question and had
selected a terminal condition such as pulmonary
failure or edema as the underlying cause of death.
In addition, a separate code was provided for
cases with cancer which the physician stated was
not a contributory or underlying cause of death.
Examples of these are cases with skin cancer or
clinically quiescent cancer of the prostate dis-
covered at autopsy, or cases with cancer who
died suddenly from coronary artery disease.

The choice of one of several coexisting
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diseases as the underlying cause of death fre-
quently must be done arbitrarily and may not
accurately reflect the complex of diseases that
caused the death. For the purpose of this study,
the important question is whether a given disease
had ever occurred, and not whether this disease
may have been chosen by some method as the under-
lying cause of death.

For comparability with the data from other
published studies and with official vital
statistics some of the following tables present
mortality rates computed from underlying causes
only. Each death was assigned to only one cause
irrespective of the number of coexisting diseases.
In other tables, the mortality rates are based
upon both underlying and contributory causes.

For example, if a policyholder had both diabetes
and cancer of the lung at the time of death, he
was counted twice, once in the group with
diabetes and once in the group with cancer of
the lung. Consequently the sum of the number of
deaths by cause in these tables is greater than
the number of persons who died.

The expected number of deaths by cause were
computed from the death rates for persons who had
never smoked or who had smoked only occasionally
in order to have a statistically more stable
basis of comparison. The death rates for these
two groups did not differ significantly either
for all causes combined or for any individual
cause. The crude death rates per 100,000 from
lung cancer were 11 and 25 respectively but this
difference is not statistically significant.

For simplicity, the combined group will be re-
ferred to as having never smoked.

By far the greatest increase in the risk of
developing a disease for smokers is that for
lung cancer (table 13). Among the entire group
of men who had ever smoked, there were 312
observed deaths from lung cancer compared with
52 expected if they had been no more likely than
nonsmokers to develop this disease, a mortality
ratio of 6.0 based on underlying causes only.
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Figure 10. Mortality of smokers from broad groups
of causes of death by type of tobacco; ratio of
observed to expected number of deaths; death
rates of nonsmokers and occasiomally-only-
smokers = 1.00.

However, the size of the increased risk of dying
from lung cancer varies widely among men who
smoke tobacco in different forms, ranging from
an excess of 33 percent for pipe smokers to 835
percent for cigarette-only-smokers (fig. 10).
The mortality ratio for none of the three cigar
and/or pipe smoking groups differs significantly
from one; the ratio for the three combined is
barely significant at the 5 percent level.

A sharp difference exists between the death
rates from lung cancer for men who have smoked
cigarettes and for men who have smoked cigars or
a pipe. The chances of developing lung cancer
are 9.35 times greater for regular cigarette
smokers than for nonsmokers compared to an
average risk of 1.60 times for regular users of
cigars and/or a pipe.

For no other disease does the excess mor-
tality among smokers approach that for lung
cancer. The next highest mortality ratio is for
a group of respiratory diseases including pul-
monary tuberculosis, asthma, bronchitis,
emphysema, pneumonia, and pleurisy. Although
these diseases are important causes of mor-
bidity, they are numerically unimportant as
primary causes of death; only 118 deaths among
smokers and 24 deaths among nonsmokers were due
directly to this group of disease.

An increased death rate from the respiratory
diseases i3 found only among regular cigarette
smokers for whom the mortality ratio is 2.24.
Similarly to lung cancer, the highest ratio,
2.76, is for persons who smoke cigarettes only.
The death rate for cigar or pipe smokers is no
higher than that for nonsmokers.

Nearly two-thirds of the deaths of persons
who had used tobacco were attributed to diseases
of the cardiovascular-renal system, including
arteriosclerosis, rheumatic heart disease,
coronary heart disease, chromic endocarditis,
hypertension, and chronic nephritis. The risk
of dying from one or more of these diseases is
31 percent greater for regular smokers than for
nonsmokers. Again the risk is greater for
regular cigarette users, especially those who
have smoked only cigarettes, than it is for
users of other forms of tobacco. There is no
indication that regular cigar or pipe smokers
have a higher death rate than nonsmokers.

The mortality ratios for cancer, exclusive
of lung cancer, are similar to those for cardio-
vascular disease except that the ratios for
cigar and pipe smokers are as high as those for
cigarette smokers. The mortality from the in-
dividual forms of cancer will be discussed be-
low.

Mortality from Specific Causes_of Death

The data in tables 14, 16, 17, and 18 are
based upon underlying and contributory causes of
death and for cancer also include cases with this
disease even though it was not considered to be
a primary or contributory cause of death.

For regular cigarette smokers the diseases
with a mortality ratio greater than 2.0, a
signifying a death rate more than double that for
nonsmokers are bronchitis, emphysema, and allied
respiratory diseases, cirrhosis of the liver,
ulcer of the stomach or duodenum, cancer of the




prostate, and cancer of the esophagus and buccal
cavity (table 14). Several studies have re-
ported that heavy smokers also tend to drink
alcoholic liquors excessively so that the in-
creased death rate from cirrhosis of the liver
may reflect the effect of alcohol rather than
that of cigarettes. An increased mortality of
cigarette smokers from the other diseases
mentioned also have been reported by other
studies. An explanation of the high mortality
ratio for cancer of the prostate is not apparent.
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Figure 11. Mortality of regular smokers of ciga-
rettes only from specific diseases; ratio of
observed to expected number of deaths; death
rates of nonsmokers and occasionally-only-
smokers = 1.00.

The death rates from the principal cardiovascular
diseases, including coronary heart disease, are
from 33 percent to 63 percent greater for
regular cigarette-only-smokers than for non-
smokers (fig. 11). No increase in mortality
exists for chronic rheumatic heart disease,
whose cause is known, or for chronic nephritis.

Mortality ratios for men who were regularly
smoking cigarettes only by current amount
smoked are shown in table 16. For several
diseases the number of deaths is so small that
the mortality ratios do not differ significantly
by amount smoked. But for cancer of the lung
and cancer of the buccal cavity and esophagus
the increase in the death rate with an increase
in the average daily number of cigarettes smoked
is very marked (fig. 12). The death rate for
men who regularly were smoking more than a pack
of cigarettes per day is nearly 16 times the
death rate for nonsmokers. A similar although
numerically smaller increase in the mortality
ratio with an increase in the number of ciga-
rettes smoked is also found for cancer of the
buccal cavity - 1lip, mouth, tongue, pharynx
and esophagus.

The leading cause of death of the policy-
holders included in this study is coromary
heart disease. The death rate from this disease
is significantly greater than that for nonsmokers
for each of the amount-of -smoking groups shown
in table 16 but the difference is considerably
less than that for cancer of the lung. Moreover
the mortality ratio for men who were smoking
more than a pack of cigarettes per day is no
greater than the ratio for men smoking from half
a pack to one pack per day although these ratios
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Figure 12. Mortality of regular smokers of ciga-
rettes only from specific diseases by current
amount smoked in 1954; ratio of observed to ex-
pected number of deaths; death rates of non-
smokers and occasionally-only-smokers = 1.00.

are greater than that for light smokers - those
smoking less than half a pack per day.

None of the mortality ratios for specific
diseases for men who have regularly smoked only
a pipe differ significantly from one except
those for bronchitis and emphysema, 1.88, and
coronary heart disease, 1.16 (table 17). For
both diseases, the death rate for pipe smokers
is less than that for cigarette smokers.
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Figure 13. Mortality of regular smokers of a pipe
only from specific diseases; ratio of observed
to expected number of deaths; death rates of

nonsmokers and occasionally-only-smokers = 1.00.

In general, the death rates of regular cigar
smokers are less than those for regular cigarette
smokers not only for all causes of death com-
bined but also for most of the specific diseases
shown in table 18. However, cigar smokers are
more likely to die from diabetes, cancer of the
prostate, and cancer of the intestinal tract
than are cigarette smokers; for cirrhosis of the
liver and cancer of the buccal cavity and
esophagus the death rates for the two groups of
smokers are practically equal. The mortality
ratios for these diseases are significantly
greater than one (fig. 14).
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Figure 14. Mortality of regular cigar smokers
from specific diseases; ratio of observed to ex-
pected number of deaths; death rates of non-
smokers and occasionally-only-smokers = 1.00.

The death rate from cancer of the lung for
cigar smokers falls between those for pipe and
cigarette smokers. Although it is significantly
greater than the rate for nonsmokers, the excess
is very much less than that for men who have
smoked only cigarettes, the mortality ratios
being 1.86 and 9.85 respectively.

Relative Importance of Causes
of Excess Deaths

Up to this point the effect of the use of
tobacco upon health has been measured by the
ratio of the death rate of smokers to that of
nonsmokers. The relative importance of a disease
as a cause of death cannot be determined solely
from the magnitude of the mortality ratio; for
this purpose some index of the absolute number of
deaths due to each disease is necessary.

The numerical value of this index depends upon
the rules for selecting the underlying cause of
death and the way specific diseases are grouped
into cause-of -death categories. In practice,
some cause-of -death categories usually include
a single disease while others may include several
diseases. Moreover, the relative rank of the
cause-of -death categories varies with age at
death so that the ranking for two populations
will not be the same unless both the death rates
and the percentage age distribution are the same.
These limitations upon the use and interpretation
of a ranking of causes of death should be borne
in mind during the following discussion.

As the data in table 15 show there is no
necessary relationship between the mortality
ratio and the relative rank of a disease as a
cause of death. Cancer of the lung with a
mortality ratio of 9.35 caused 6.8 percent of the
deaths of men who had regularly smoked only ciga-
rettes; coronary heart disease caused 43.7 per-
cent of the deaths but had a mortality ratio of
1.58. The death rate from bronchitis, emphysema,
and allied conditions among cigarette-only-
smokers was nearly three times that for non-
smokers but these diseases are relatively un-
important as primary causes of death, accounting
for only 2.5 percent of the total.

Another way of ranking diseases as a cause
of death is by , *rcentage of the total number of

excess deaths assigned to each disease. The
number of excess deaths in table 15 is the
difference between the number of observed deaths
and the number of expected deaths based on the
death rate from each cause of death for persons
who had never smoked or who had smoked occasion-
ally only. This ranking is strongly affected by
the mortality ratio.

The relative importance of coronary heart
disease is the same for both methods of ranking;
it is by far the leading cause of death and also
the leading cause of the excess deaths. The
change in relative importance is most striking
for cancer of the lung which caused 6.8 percent
of the total number of observed deaths but 16.8
percent of the number of excess deaths of men
who regularly smoked only cigarettes. Lung cancer
caused about one half as many deaths as all other
forms of cancer combined but it caused twice as
large a proportion of the number of excess deaths
as all other forms of cancer.

Sunmary

1. The death rate from all causes of men
who have smoked tobacco is 32 percent greater
than that for persons who have never smoked.

2. Men who have regularly smoked only ciga-
rettes have the highest death rate of all groups
of smokers - 58 percent greater than the rate for
nonsmokers.

3. The death rate from all causes of men
who have regularly smoked cigars and/or a pipe is
not appreciably higher than that of nonsmokers.

4. The excess mortality of regular cigarette
smokers increases with the average number of ciga-
rettes smoked per day. The death rate for ciga-
rette-only-smokers who regularly smoke two or
more packs per day is twice the rate for non-
smokers. Only the heaviest users of cigar and
pipe tobacco experience a significant increase
in total death rate and this increase is less
than that for cigarette smokers.

5. Regular cigarette smokers who had stopped
smoking cigarettes have a lower mortality rate
than those who continued to smoke. Reducing the
number of cigarettes smoked per day but still
continuing to smoke regularly does not result in
a reduction in the death rate.

6. The death rate of regular cigarette
smokers who had smoked for less than 25 years is
not significantly greater than that for non-
smokers except for those who were continuing to
smoke more than a pack of cigarettes per day.

7. The greatest increase for smokers in the
risk of developing a disease is for cancer of the
lung. Regular smokers of cigarettes only have a
death rate from lung cancer nearly 10 times that
of nonsmokers. The death rate for men smoking
more than a pack of cigarettes per day is 16
times that of nonsmokers.

8. Regular cigarette smokers also are sub-
ject to an increased risk of dying from cardio-
vascular diseases, from bronchitis, emphysema,
and allied respiratory diseases, from ulcers of
the stomach and duodenum, and from cirrhosis of
the liver.

9. The death rate from coronary heart
disease among regular users of cigarettes only
is 63 percent higher than the rate for nonsmokers.



10. The leading cause of death among these
men is coronary heart disease. Cancer of the
lung caused 6.8 percent of the deaths of men who
smoked only cigarettes but accounted for 16.8
percent of the number of excess deaths.
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Appendix

Classification by Smoking History
Persons were classified by smoking history

in accordance with the following definitionms.
Used tobacco: Persons who had smoked at least 5
to 10 packs of cigarettes or 50 to 75 cigars or
3 to 5 packages of pipe tobacco.

Smoked occasionally only: Persons who had never
regularly smoked any form of tobacco but who had
occasionally smoked one or more forms. Also in-
cluded here are persons with unknown amount used
either currently or in the past provided that the
maximum amount of known use was occasional only.
Regular smoker: Persons who at sometime during
their lifetime had regularly smoked cigars,
cigarettes, or pipe tobacco. These were further
classified by the form of tobacco used and
whether or not they were smoking at the start
of the study in 1954.

Regular smoker, cigarettes only: Persons who had
regularly smoked only cigarettes. They may have
occasionally smoked cigars or a pipe; they had
never smoked either of these regularly.

Regular smoker, cigarette and cigar: Persons who
had regularly smoked both cigarettes and cigars.
They may have smoked a pipe occasionally but
never regularly. Similar definitions were used
for regular smokers of other combinations of
tobacco.
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Amount_ unknown: Persons who stated they had
smoked more than the minimum amount to qualify

as a user of tobacco but who did not report the
amount used either currently or in the past with
sufficient accuracy to permit assignment to one
of the groups of regular or occasional smokers.
Amount used: In this report a classification by
amount of tobacco used is based on the current
amount used at the time the questionnaire was
filled out in 1954. Regular smokers of (a) ciga-
rettes and cigars, (b) cigarettes and pipe, and
(c) cigarettes, cigars, and pipe were classified
by the current number of cigarettes smoked.
Regular users of cigars and pipes were classified
by the current number of cigars smoked.

Classification by Cause of Death

ISC number Title
162,163 Cancer of lung
140-205, except

162,163 Cancer except lung

Respiratory diseases

001-008 Respiratory tuberculosis
241 Asthma

480-493 Influenza and pneumonia
500-502 Bronchitis

527.1 Emphysema without

bronchitis
470-475; 527.0;

527.2; 510-526 Other respiratory

diseases
Accidents
810-835 Motor vehicle accidents
800-802; 840-962;
980-991 Other accidents
970-979 Suicide
Cardiovascular
330-334 Cerebral vascular lesions
400-402 Rheumatic fever
410-416 Chronic rheumatic heart
disease
420 Arteriosclerotic heart
disease
421-422 Nonrheumatic chromnic
endocarditis
430-434 Other heart disease
440-443 Hypertension with mention
of heart disease
444 -447 Hypertension without

mention of heart disease
450 General arteriosclerosis

451-468 Other circulatory
system disease
592-594 Chronic nephritis

Remaining categories Other diseases
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TABLE 1. MORTALITY OF SMOKERS AND NONSMOKERS

Ratio of observed to expected number of deaths (all causes) by
type of smoking history and current use, July 1954-December 1956

No. of
person Current Use
Smoking History years Does not
exposure Total Smokes smoke
Never smoked 89,774 1.00 e . e ..
Used tobacco 389,178 1.32 1.37 1.24
Occasionally only 28,144 .98 .91 1.05
Regular smoker 339,903 1.36 1.40 1.30
Cigarette total 271,757 1.45 1.54 1.30
Cigarette only 161,172 1.58 1.65 1.39
Cigarette and other 110,585 1.29 1.35 1.21
Cigarette and cigar 21,188 1.31 1.34 1.27
Cigarette and pipe 53,168 1.36 1.41 1.26
Cigarette, cigar, pipe 36,229 1.20 1.26 1.11
Cigar only 28,422 1.07 .9 1.44
Cigar and pipe 21,944 1.08 1.04 1.21
Pipe only 17,780 1.10 1.05 1.25
Amount unknown 21,131 1.06 1.43 1.05

Expected number of deaths - computed by multiplying the number of person years
exposure in each age group for each smoking history category by the age-specific
death rates of persons who had never smoked.

TABLE 2. RELIABILITY OF REPORTED SMOKING HISTORY

Percentage change in classification by selected
items of smoking history between the original
and a duplicate questionnaire received from 1714
policyholders

Item o p
Amount currently used 8 90.2 89.7 93.8
Years used current

amount 12 90.7 90.2 92.8
Age started 8 91.0 90.8 94.5

Summary of use 7 92.8 91.0 93.7




TABLE 3.--LIFETIME SMOKING HISTORY
Percentage who have ever smoked, U.S. males, 1955
and USGLI policyholders, 1954

Smoking history USGLI u.s.l—/
Total 100.0 100.0
UnknownZ/ 4.5 6.5
Never smoked 18.7 20.3
Smoked occasionally only 5.9 5.2
Smoked regularly 70.9 68.0

Cigarette only 33.6 43.8
Cigarette and cigar 4.5 3.1
Cigarette and pipe 11.1 8.3
Cigarette, cigar, pipe 7.5 2.3
Cigar only 6.0 3.6
Cigar and pipe 4.5 2.2
Pipe 3.7 4.7
1/ Tobacco Smoking Patterns in the United States,
Public Health Monograph No. 45, page 57; data

for males 35 or more years of age.

2/-USGLY policyholders--unknown amount smoked;
U.S. males--not reported.

TABLE 4. MORTALITY BY AGE AMONG SMOKERS AND NON-SMOKERS
Number of deaths per 1,000 per year by smoking history and age, July 1954 - December 1956
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Number Death rate per 1,000
Smoking History of All 75
deaths ages | 30-39 | 40-49 | 50-54 | 55-59 | 60-64 | 65-69 | 70-74 { and over
Never smoked 1179 13.1 0.7 2.9 6.6 9.0 14.8 21.6 35.8 70.0
Used tobacco 6203 16.0 1.3 3.2 9.3 13.1 19.0 28.1 38.6 73.3
Occasionally only 35 - 12.3 2.0 2.7 3.2 9.5 12.9 23.6 30.6 85.2
Regular smoker 5564 16.4 1.3 3.4 9.8 13.6 19.8 28.9 39.6 72.6
Cigarette total 4513 16.6 1.4 3.3 10.4 4.4 20.9 31.2 43.5 72.8
Cigarette only 2771 17.2 1.2 3.4 10.4 15.3 22.9 33.4 49.8 84.7
Cigarette and other 1742 15.8 1.8 3.1 10.4 13.0 18.1 28.8 37.4 62.9
Cigarette and cigar 363 17.1 3.0 7.4 10.2 10.5 17.8 37.0 43.6 48.2
Cigarette and pipe 805 15.1 1.4 2.0 10.1 14.1 19.3 28.3 34.9 73.5
Cigarette,cigar,pipe 574 15.8 2.2 4.5 11.0 12.8 16.7 24.5 36.3 62.5
Cigar only 433 15.2 0.0 10.4 9.3 8.5 16.3 24.1 26.7 89.6
Cigar and pipe 342 15.6 0.0 2.3 7.3 11.1 15.8 23.5 34.6 56.5
Pipe only 276 15.5 1.0 1.9 2.0 11.8 17.2 20.6 32.4 71.7
Amount unknown 294 13.9 0.7 0.0 7.8 10.2 15.6 22.9 33.8 67.8
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TABLE 5. MORTALITY OF REGULAR SMOKERS BY CURRENT AMOUNT SMOKED

Ratio of observed to expected number of deaths (all causes) by type of smoking
history and current amount smoked, July 1954-December 1956

Ratio of observed to expected | Number of observed deaths
Current number of cigarettes smoked per day
Smoking History less than. 40 or less than 40 or
occas'l 10 10-20 21-39 more | _occag'l 10 10-20 | 21-39 | more
Cigarette only .96 1.29 1.66 1.77 1.99 25 205 1019 663 137
Cigarette and other 1.08 .95 1.37 1.72 1.79 72 159 492 319 59
Cigarette and cigar 1.08 .90 1.30 1.75 2.71 13 35 91 56 19
Cigarette and pipe 1.00 1.03 1.36 1.88 1.40 27 71 252 180 21
Cigarette,cigar,pipe 1.14 .88 1.41 1.46 1.73 32 53 149 83 19
Current number of cigars smoked per day
9 or | 9 or
occas'l 1-2 3-4 53-8 more occas'l 1-2 3-4 5-8 more
Cigar only 1.05 .71 1.00 .99 1.44 20 62 97 79 26
Cigar and pipe .93 1.16 .99 .87 1.33 40 101 67 32 8
Current number of pipefuls smoked per da
less than 20 or less than 20 or
occas'l S 5-9 10-19 more occas'l S 5-9 110-19 more
Pipe only .86 .96 1.12 .98 1.21 6 44 73 45 29

Expected number of deaths - computed by multiplying the number of person years exposure in each age group for each smoking
history category by the age-specific death rates of persons who had never smoked.
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TABLE 6. --MORTALITY OF REGULAR SMOKERS BY AMOUNT SMOKED
Ratio of observed to expected number of deaths (all
causes) by smoking history, current and maximum amount
smoked for persons smoking im 1954.

Current Maximum

Smoking History amount smoked amount smoked
Cigarette only

one pack or less 1.59 1.48

more than a pack 1.81 1.75
Cigarette and cigar

one pack or less 1.16 1.12

more than a pack 1.92 1.76
Cigarette and pipe

one pack or less 1.27 1.15

more than a pack 1.81 1.72
Cigarette, cigar, pipe

one pack or less 1.22 1.12

more than a pack 1.50 1.54
Cigar only

less than 5 .86 .83

5 or more 1.07 1.11
Cigar and pipe

less than 5 cigars 1.08 1.01

5 or more cigars .93 1.14
Pipe only

less than 10 1.05 1.06

10 _or more 1.06 1.11

Expected number of deaths based on the death rates of person
who had never smoked.

TABLE 7. --MORTALITY OF EX-SMOKERS BY MAXIMUM AMOUNT EVER SMOKED
Ratio of observed to expected number of deaths (all causes)
by smoking history and maximum amount smoked.

’ Mortality Number of

Smoking History ratio observed deaths
Cigarette only

one pack or less 1.27 417

more than a pack 1.52 304
Cigarette and cigar

one pack or less 1.26 107

more than a pack 1.27 42
Cigarette and pipe

one pack or less 1.21 173

more than a pack 1.31 81
Cigarette, cigar, pipe

one pack or less .97 144

more than a pack 1.50 81
Cigar only

less than 5 1.59 94

5 or more 1.33 56
Cigar and pipe

less than 5 cigars 1.29 62

5 or more cigars 1.19 31
Pipe only

less than 10 1.14 50

10 or more 1.53 29

Expected number of deaths based on the death rates of persons
who had never smoked.
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TABLE 8.

L 4

~-PERSONS WHO REDUCED AMOUNT OF SMOKING
Ratio of observed to expected number of deaths by type of smoking history and maximum amount smoked

Smoking history and

maximum amount smoked |

Cigarette only
one pack or less
more than a pack

Cigarette and cigar
one pack or less
more than a pack

Cigarette and pipe
one pack or less
more than a pack

Cigarette, cigar, pipe
one pack or less
more than a pack

Cigar only
less than 5
5 or more

Cigar and pipe
less than 5 cigars
5 or more cigars

Pipe omnly
less than 10 pipefuls
10 or more pipefuls

ed to expec deaths Number of observed deaths
8 less Current use Smokes less

han in past ped is maximum t! in_pas topped
1.90 1.37 1502 285 721
1.64 1.27 847 92 417
2.05 1.52 655 193 304
1.18 1.26 155 40 149
1.06 1.26 92 19 107
1.31 1.27 63 21 42
1.43 1.24 385 129 254
1.07 1.21 216 47 173
1.78 1.31 169 82 81
1.50 1.11 201 120 225
1.19 0.97 122 50 144
1.84 1.50 79 70 81
1.06 1.48 159 69 150
0.93 1.59 84 27 94
1.17 1.33 75 42 56
1.24 1.26 114 108 93
1.12 1.29 84 54 62
1.38 1.19 30 54 31
1.24 1.27 146 21 79
0.91 1.14 80 10 50
1.83 1.53 66 11 29

Expected number of deaths were computed from death rates for persons who had never smoked.
Amount is maximum use for persons who had stopped or who smoked less than in the past and current use for those

whose current use is maximum.

The ratios for those who had stopped differ slightly from the ratios for ex-smokers in Table 1 due to the fact
that broader age groups were used for this table.



TABLE 9. MORTALITY BY DURATION OF SMOKING HISTORY
Ratio of observed to expected number of deaths
(all causes) by smoking history, duration of
use, and current use

Mortality Ratio Number of Observed Deaths
Smoking History %r Years .
- 15 15-264 | 25+ 15 | 15-24 | 254

Regular smokers - Currently smoking

Cigarette only 1.05 1.00 1.63 23 61 1952
Cigarette and cigar 1.29 1.00 1.36 9 9 196
Cigarette and pipe .50 1.22 1.39 5 22 517
Cigarette, cigar, pipe .78 1.46 1.30 7 19 309
Cigar only 1.44 .95 .92 13 18 243
Cigar and pipe .67 1.25 1.06 4 15 222
Pipe only 1.57 .93 1.07 11 13 168

Regular - Ex-Smokers

Cigarette only .97 .91 1.58 72 92 552
Cigarette and cigar 1.03 1.08 1.47 30 27 91
Cigarette and pipe .84 .62 1.53 27 24 202
Cigarette, cigar, pipe .95 1.21 1.17 55 47 116
Cigar only ‘ 2.00 1.29 1.45 32 31 87
Cigar and pipe 1.39 .82 1.42 18 14 61
Pipe only .81 .93 1.53 13 13 49

Expected number of deaths based on death rates of persons who had
never smoked.

Number of years is the number of years each specific form of tobacco had been used;
for users of two or more forms duration refers to the first mentioned.



TABLE 10. MORTALITY BY AMOUNT AND DURATION OF SMOKING HISTORY
Ratio of observed to expected number of deaths (all causes)
by smoking history, amount used, duration of use, and
current use

Mortality Ratio | ber of Observed Deaths
Smoking History er of Years
Amount Used -15 | 15-24 | 25+ | =15 | 15-24 | 25+

Regular Smokers - Currently Smoking

Cigarette only

one pack or less 1.00 .92 1.52 17 36 1038

more than a pack 1.20 1.14 1.78 6 25 914
Cigarette and other

one pack or less .55 1.23 1.16 11 32 541

more than a pack 2.00 1.29 1.68 10 18 481

Cigar (including cigar and pipe)

less than 5 cigars 1.00 1.00 0.89 12 21 258
5 or more cigars 1.67 1.33 1.11 5 12 207
Pipe only
less than 10 pipefuls 1.50 1.00 1.03 9 9 92
10 or more pipefuls 1.00 .80 1.12 2 4 76
Regular Ex-smokers
Cigarette only
one pack or less .97 .92 1.48 60 61 292
more than a pack 1.00 .91 1.70 12 31 260
Cigarette and other
one pack or less .91 .88 1.36 93 66 259
more than a pack 1.12 1.14 1.47 19 32 150
Cigar (including cigar and pipe)
less than 5 cigars 1.65 1.23 1.48 38 32 86
5 or more cigars 2.00 .87 1.38 12 13 62
Pipe only
less than 10 pipefuls .67 .90 1.56 10 9 28
10 or more pipefuls .75 1.33 1.50 3 4 21

Expected number of deaths based on death rates of persons who had never smoked.

Number of years is the number each specific form of tobacco had been used; for users
of two or more forms, duration refers to the first mentioned.



TABLE 11. MORTALITY OF REGULAR SMOKERS BY AGE STARTED
Ratio of observed to expected number of deaths (all causes) by smoking
history, current use, age started, and current amount used.

] Mortality Ratio ] Number of Observed Deaths
Smoking History Age Started mgkft_:,g
Amount Used -20 20-24 25-34 35+ -20 20-24 25-34 35+
Regular Ex-Smokers
Cigarette only 1.51 1.29 1.08 1.20 393 207 85 30
Cigarette & other 1.34 1.07 1.05 1.16 324 162 89 43
Cigar (including cigar
and pipe) 1.59 1.47 1.26 1.00 65 103 59 15
Pipe only 1.71 1.23 1.00 1.00 29 27 14 8
Regular Smokers - Currently Smoking
Cigarette only 1.72 1.54 1.27 1.21 1144 603 214 75
one pack or less 1.66 1.51 1.20 1.18 644 391 147 58
more than a pack 1.80 1.61 1.46 1.31 500 212 67 17
Cigarette & other 1.43 1.35 1.06 1.13 591 307 125 70
one pack or less 1.28 1.21 1.10 1.04 358 208 100 53
more than a pack 1.77 1.77 0.93 1.42 233 99 25 17
Cigar (including cigar
and pipe) 1.01 0.98 0.94 1.14 129 197 133 56
less than 5 cigars 1.12 0.96 0.86 0.98 99 142 91 40
5 or more cigars 0.75 1.04 1.20 1.78 30 55 42 16
Pipe only 1.21 1.08 .91 1.12 57 65 42 28
Less than 10
pipefuls | 1.16 1.05 0.97 1.33 29 39 28 24
10 or more pipefuls 1.27 1.08 0.82 0.57 28 26 14 4

Expected number of deaths based on death rates of persons who had never smoked.
Age started is the age of starting to smoke each form of tobacco; for users of
two or more forms, this refers to the first mentioned.

TABLE 12. MORTALITY BY SMOKING HISTORY AND GEOGRAPHIC REGION
Ratio of observed to expected number of deaths (all causes) by smoking
history, geographic region and maximum amount used.

Mortality Ratio Observed Number of Deaths
Smoking History North- North North-| North
Maximum Amount Used east Central South | West east | Central| South| West
Cigarette only 1.47 1.60 1.53 | 1.55 79 864 636 | 468
one pack or less 1.28 1.55 1.39 | 1.50 408 515 311 | 280
more than a pack 1.73 1.69 1.70 | 1.62 386 349 325 | 188
Cigarette & other ) 1.19 1.39 1.29 | 1.23 498 587 368 | 285
one pack or less 1.03 1.21 1.14 | 1.17 295 342 204 | 178
more than a pack 1.53 1.77 1.55 ] 1.37 203 242 164 | 107
Cigar only .93 1.15 1.16 | 1.14 119 152 104 57
less than 5 cigars .96 1.14 .88 | 1.16 68 90 44 36
5 or more cigars .91 1.17 1.50 | 1.11 51 62 66 21
Cigar and pipe 1.02 1.15 1.23 | 1.04 108 106 81 47
less than 5 cigars 1.00 1.13 1.21 | 1.00 70 72 51 30
5 or more cigars 1.06 1.21 1.25 | 1.13 38 34 30 17
Pipe only 1.07 1.19 1.14 | 1.02 87 87 57 42
less than 10 pipefuls 1.08 1.02 1.18 | 1.04 54 48 33 27
10 or more pipefuls 1.07 1.50 1.09 | 1.00 33 39 24 15

Expected number of deaths based upon the death rates of those who had never used
tobacco or had used tobacco only occasionally for each region separately.
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TABLE 13.

MORTALITY OF SMOKERS FROM BROAD GROUPS OF CAUSES

Ratio of observed to expected number of deaths by type of smoking history and cause Yy

tio of observed to expected deaths2 'y

Smoking s u &a?l 55 wow 08 53 |8 o 8
Ristory R AN I EERCEY IR
~ |83 g 4 98 g g-1e A Re [589] 83
¢ 4 3 88 5 |4 3 88 |82 oa

Never smoked or smoked
occasionally only 1.00 1.00 {1.00 ) 1.00 |1.00 | 1.00 17 248 24 1017 97 121
Used tobacco 6.00 1.26 |1.66 | 1.27 .92 |1.38 |312 981 |118 3983 | 294 515
Regular smoker 6.64 1.30 }1.80 | 1.31 .94 | 1.41 | 299 877 |112 3556 | 261 458
Cigarette total 8.32 1.30 12.24 | 1.40 .91 |1.48 |283 675 | 101 2887 | 203 363
Cigarette and others 6.40 1.31 [1.52 | 1.24 .79 | 1.36 96 290 32 1107 72 145
Cigarette only 9.35 1.30 [2.76 | 1.53 .99 | 1.57 | 187 385 69 1780 | 131 218
Cigarette and cigar 7.00 1.42 |1.00 | 1.23 .94 | 1.41 21 64 4 227 16 31
Cigarette and pipe 6.29 1.22 12.25 | 1.32 .75 | 1.49 44 122 18 518 33 70
Cigarette, cigar, pipe 6.20 1.35 |1.25 | 1.14 .79 | 1.16 31 104 10 362 23 44
Cigar only 1.50 1.36 |0.43 | 1.00 .92 11.38 6 87 3 271 22 44
cigar and pipe 2.00 1.48 |0.40 | 1.00 |1.11 | 1.12 6 74 2 211 20 29
Pipe only 1.33 1.03 |1.50 | 1.11 |1.07 | 1.10 4 41 6 187 16 22
Amount unknown 2.00 1.00 |0.75 | 1.06 .71 | 1.45 6 45 3 196 12 32

_1/ 1Includes underlying causes only.

_2/ Expected number of deaths - computed by multiplying the number of person years exposure in each age
group for each smoking history category by the age-specific death rates from each cause of death of
persons who had never smoked or who had used tobacco only occasionally.



TABLE 14. MORTALITY OF REGULAR CIGARETTE SMORERS

FROM SPECIFIC DISEASES
Ratio of observed to expected number of deaths
of persons who regularly smoked cigarettes only.

No. of Ob- Ratio to Ex-

i e . athsl/ 2/
Cancer of lung

(162,163) 197 9.85
Cancer of prostate

(177) 52 2.17
Cancer of mouth,pharynx

esophagus (140-148,150) 24 2.18
Cancer of bladder (181) 29 1.93
Cancer of stomach (151) 39 1.86
Malignant lymphomas

(200-203) 56 1.70
Cancer, other forms 86 1.30
Cancer of pancreas (157) 31 1.19
Cancer of intestines

and rectum (152-154) 94 1.09
Cancer of kidney (180) 16 1.00
Leukemia (204) 23 .89
Pneumonia (480-493) 145 1.61
Bronchitis, emphysema,

etc. (500-527) 147 3.27
Arteriosclerotic

(coronary heart

disease (420) 1,420 1.63
Nonrheumatic chronic

endocarditis (421-

422) 135 1.55
Hypertension with heart

disease (440-443) 279 1.53
General Arteriosclerosis

(450) 243 1.46
Hypertension without

heart disease (444-

447) 82 1.41
Cerebral vascular

lesions (330-334) 281 1.33
Chronic nephritis

(592-594) 26 1.04
Chronic rheumatic

heart disease (410-

416) 42 .84
Paralysis agitans (350) 9 .36
Other diseases of liver,

gallbladder and pan-

creas (582-587) 45 1.15
Diabetes (260) 84 1.18
Ulcer of stomach and

duodenum (540,541) 51 2.83
Cirrhogis of liver (581) 62 2.95
_1/ Includes underlying and contributory causes

of death.

_2/ Expected mmber of deaths - computed by
multiplying the number of person years ex-
posure in each age group of regular smokers
of cigarettes only by the age-specific death
rates from each cause of death (including
underlying and contributory causes) of
persons who had never smoked or who had used
tobacco only occasionally.

RELATIVE IMPORTANCE OF DISEASES CAUSING EXCESS

MORTALITY AMONG REGULAR CIGARETTE-ONLY SMOKERS

TABLE 15.

Ratio

Z/] Mortality

(]

Percent

Number

bserved

t!
Percent

erved

Rumber

y

auge of Death
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44
446
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187
69
1212
148
420
385
349
2770

Hypertensive Cardiovascular Disease
Other Cardiovascular Diseases

Cancer except Lung
All Other Diseases

Coronary Heart Disease
Total

Respiratory Diseases

Cancer of Lung

1/ Underlying causes only.

2/ Expected deaths based on death rates of persons who had never

smoked or who had smoked occasionally only.
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TABLE 16. MORTALITY OF REGULAR CIGARETTE SMOKERS FROM SPECIFIC CAUSES BY AMOUNT SMOKED

Ratio of observed to expected number of deaths of persons who had regularly smoked
cigarettes only by current amount smoked, July 1954-December 1956.

____Mortality Ratio 2/ Number of observed deathsy
Disease Current amount smoked
-10 | 10-20 [ 21+ [ -10 T 10-20 21+

Cancer of lung (162,163) 5.50 10.00 15.80 11 70 79
Cancer of prostate (177) 1.67 2.00 2.33 5 16 14
Cancer of mouth, pharynx

esophagus (140-148,150) 1.00 2.50 4.00 1 10 12
Cancer of bladder (181) 1.00 1.83 2.75 2 11 11
Cancer of stomach (151) 4.50 2.00 1.40 9 14 7
Malignant lymphomas (200-203) 0.67 1.91 1.89 2 21 17
Cancer, other forms 1.00 1.39 1.39 7 32 25
Cancer of pancreas (157) 0.67 1.00 2.00 2 9 14
Cancer of intestines and

rectum (152-154) 1.22 1.00 1.14 11 30 25
Cancer of kidney (180) 1.50 1.17 0.75 3 7 3
Leukemia (204) 0.33 0.78 1.43 1 7 10
Pneumonia (480-493) 1.70 1.78 1.82 17 57 40
Bronchitis, emphysema,

etc. (500-527) 2.20 3.75 3.70 11 60 37
Arteriosclerotic (coronary)

heart disease (420) 1.32 1.76 1.75 120 539 387
Nonrheumatic chronic

endocarditis (421-422) 1.30 1.68 1.62 13 52 34
Hypertension with heart disease

(440-443) 1.32 1.34 1.63 25 87 75
General arteriosclerosis (450) 0.84 1.62 1.46 16 97 57
Hypertension without heart

disease (444-447) 2.00 1.10 1.57 12 22 22
Cerebral vascular lesions

(330-334) 1.54 1.27 1.46 37 95 73
Chronic nephritis (592-594) - 1.00 1.14 - 9 8
Chronic rheumatic heart

disease (410-416) 0.80 0.94 0.77 4 16 10
Paralysis agitans (350) 0.33 0.11 0.17 1 1 1
Other diseases of liver, gall-

bladder and pancreas (582-587) 1.00 0.64 1.50 4 9 15
Diabetes (260) 0.62 0.96 1.39 5 24 25
Ulcer of stomach and duodenum

(540,541) 1.50 3.67 2.60 3 22 13
Cirrhosis of liver (581) 3.00 3.14 4.17 6 22 25

1/ Includes underlying and contributory causes of death.

2/ Expected number of deaths based on the death rates from each cause of death
(including underlying and contributory causes) of persons who had never smoked
or who had used tobacco only occasionally.



TABLE 17.

FROM SPECIFIC CAUSES
Ratio of observed to expected number of deaths
of persons who had regularly smoked a pipe only
(lifetime history) July 1954-December 1956.

MORTALITY OF REGULAR PIPE SMOKERS

No. of Ratio of
Disease Observed Expected
Deaths jY Deaths 2/

Cancer of lung (162,163) 4 1.33
Cancer of prostate (177) 4 1.00
Cancer of mouth, pharynx

esophagus (140-148,150) 2 1.00
Cancer of bladder (181) 3 1.50
Cancer of stomach (151) 5 1.67
Malignant lymphomas

(200-203) 3 0.75
Cancer, other forms 13 1.62
Cancer of pancreas (157) 3 0.75
Cancer of intestines and

rectum (152-154) 10 0.83
Cancer of kidney (180) 1 0.50
Leukemia (204) 3 1.00
Pneumonia (480-493) 12 0.86
Bronchitis, emphysema,

etc. (500-527) 15 1.88
Arteriosclerotic (coronary)

heart disease (420) 142 1.16
Nonrheumatic chronic

endocarditis (421-422) 16 1.14
Hypertension with heart

disease (440-443) 19 0.76
General arteriosclerosis

(450) 23 0.79
Hypertension without heart

disease (444-447) 5 0.62
Cerebral vascular lesions

(330-334) 33 0.97
Chronic nephritis (592-

594) 1 0.33
Chronic rheumatic heart

disease (410-416) 7 1.17
Paralysis agitans (350) 1 0.25
Other diseases of liver,

gallbladder and pancreas

(582-587) 4 0.67
Diabetes (260) 5 0.50
Ulcer of stomach and duo-

denum (540,541) 5 2.50
Cirrhosis of liver (581) 6 2.00

TABLE 18.

FROM SPECIFIC CAUSES
Ratio of observed to expected number of deaths
of persons who regularly smoked only cigars or
cigars and a pipe, lifetime history, July 1954-

December 1956.

57

MORTALITY OF REGULAR CIGAR SMOKERS

Disease

No. of

Deaths

Ratio of
Observed | Expected
1/ | peaths 2/

1/ 1Includes underlying and contributory causes

of death.

2/ Expected number of deaths based on the
death rates from each cause of death
(including underlying and contributory
causes) of persons who had never smoked
or who had used tobacco only occasionally.

Cancer of lung (162,163)
Cancer of prostate (177)
Cancer of mouth, pharynx
esophagus (140-148,150)
Cancer of bladder (181)
Cancer of stomach (151)
Malignant lymphomas
(200-203)
Cancer, other forms
Cancer of pancreas (157)
Cancer of intestines and
rectum (152-154)
Cancer of kidney (180)
Leukemia (204)

Pneumonia (480-493)
Bronchitis, emphysema,
etc. (500-527)

Arteriosclerotic (coronary)
heart disease (420)

Nonrheumatic chronic
endocarditis (421-422)

Hypertension with heart
disease (440-443)

General arteriosclerosis
(450)

Hypertension without heart
disease (444-447)

Cerebral vascular lesions
(330-334)

Chronic nephritis (592-
594)

Chronic rheumatic heart
disease (410-416)

Paralysis agitans (350)

Other diseases of liver,
gallbladder and pancreas
(582-587)

Diabetes (260)

Ulcer of stomach and duo-
denum (540,541)

Cirrhosis of liver (581)

13
28

38

22

373
39
85
74
29

92

22
55

15
22

1.86
2.55

2.40

0.50
1.00

1.05
0.98
1.16
0.91

0.96
1.00

0.42

1/ 1Includes underlying and contributory

causes of death.

2/ Expected number of deaths based on the
death rates from each cause of death
(including underlying and contributory
causes) of persons who had never smoked
or who had used tobacco only occasionally.



