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FOREWORD

In 1955, a long-term study was initiated by the Department
of National Health and Welfare, with the cooperation of the
Department of Veterans Affairs, to investigate the relationships
between residence, occupation, and smoking habits, and mortality
from chronic diseases, particularly lung cancer. Many people
assisted in the planning, conduct and completion of this study,
making possible this final report. I am grateful for their help,

and there is further acknowledgement in the report.

The outstanding finding of this study is that cigarette
smokers, compared to non-smokers, had excessive mortality,
particularly from heart disease, lung cancer, bronchitis and
emphysema. This is consistent with findings of other related
studies. These findings are compelling reasons to continue and
develop measures to reduce or eliminate the hazard to health

attributable to cigarette smoking.

Députy Minister of National Health

[add)
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PART 1 - INTRODUCTION

This study was initiated in 1955 to investigate the
relationships between residence, occupation and smoking habits,
and mortality from chronic diseases particularly lung cancer.
An earlier study by Winfield and Wellwood (1) of deaths among
Department of Veterans Affairs pensioners in Canada had drawn
attention to the growing number of deaths due to bronchogenic
carcinoma between 1941 and 1953. Information regarding smoking
habits was however insufficient for any conclusions to be
formed in that respect. The Hammond and Horn Study of 1954
(2), and the Stocks and Campbell Study published in 1955 (3),
had drawn attention to the effects of smoking on health, par-
ticularly the hazard of lung cancer. Also, Phillips had drawn
attention to the rising death rates from lung cancer in
Canada (4).

In 1955, therefore, the Epidemiology Division and the
Research and Statistics Division of the Department of National
Health and Welfare with the support of the Department of Veterans
Affairs undertook a questionnaire study of the effects of smoking
on the health of Canadian war veteran pension recipients. The
questionnaires were mailed by the Cheque Disbursement Branch of
the Canadian Pension Commission who also provided a list of the
persons to whom the questionnaires were addressed. Listings of
all deaths of veteran pensioners and their dependents together
with the causes of death throughout the six year follow-up
period, July 1956 to June 1962, were provided by the Department
of Veterans Affairs.

The evidence of the effects of smoking on health became
apparent from this study with a very early analysis of the
data. At the same time, it also became equally apparent that
evidence of any effects on health resulting from residence or
occupation, even though data on these factors were collected
on the basis of lifetime historiés rather than on current resi-
dence and occupation at the time of the survey, could only be
considered to be quite secondary to evidence of the detrimental
effects of smoking, particularly cigarette smoking. In 1961,
a preliminary report (5) was prepared based on a three year
follow-up of the World War I pensioner group, providing data
on the effects of smoking habits on the death rates and causes
of death of pension recipients. Attention was drawn to the
excess death rates from heart disease and lung cancer among
smokers. In 1964, a second preliminary report (6) was pre-
pared based on the full six year follow-up, extending the
previous,findings regarding the smoking aspects of the study
and covering the full population of the study. At the time
the second report was being prepared, the U.S. Public Health
Service requested that a number of tabulations be prepared
from the basic data collected in this Canadian Study. These
tabulations, in which the data were converted to person-years
of exposure to risk, and, as a consequence may not be matched
exactly with the tabulations contained in this present report,
were prepared and incorporated into the Surgeon-General's
Report on Smoking and Health (7).

The inclusion of data from the Canadian Smoking and Health
Study in the Surgeon-General's Report provided a particularly
effective assessment of the results. Not only were the data
found to be generally consistent with the findings of other
studies, but also the pooling of data from several studies
permitted a more definitive analysis to be undertaken of the
effects of specific smoking habits on health,.
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PART 2 - SUMMARY

The following summary gives a brief description of the
purpose of the study, the population studied, the method of
study and the results.

The purpose of the study was to investigate the relation-
ships between residence, occupation and smoking habits, and
mortality from chronic diseases particularly lung cancer., It
was initiated by a questionnaire which was sent to Canadian
veteran pension recipients during the period September 1955
through June 1956. Returns from 78,000 men, and 14,000 women,
mostly widows, were analyzed. The men were mainly World War I
and World War II veterans, but some Boer War and Korean War
veterans, as well as some non-veteran pension recipients were
included. The age of most of the men at the beginning of the
study ranged from 30 to 90 years and the distribution was
characterized by the ages of men eligible for service in the
two World Wars.

For each respondent dying between July 1, 1956 and
June 30, 1962 the cause of death was related to information
on his questionnaire about age, history of smoking habits,
residence and occupation. Among the respondents during the
six years of follow-up there were 9,491 deaths of males, and
1,794 deaths of females which were analyzed.

For each group of smokers, the number of deaths that
could have been expected if they had never smoked was calcu-
lated from the corresponding age specific death rates of
non-smokers. This "expected'" number of deaths was compared
in two ways with the number of deaths actually observed.
First, the number of "excess' deaths of smokers was determined
by subtracting the "expected'" number of deaths from the ob-
served number of deaths in the various groups of smokers.
Secondly, the mortality ratio was determined by dividing the
observed number of deaths by the "expected" number of deaths,
This mortality ratio is essentially a comparison of age specific
death rates of smokers and non-smokers; the higher the ratio,
the greater the risk of death to individuals within a smoking
category compared to non-smokers.,

Other terms used in this summary are defined as follows;

OVERALL MORTALITY - the total number of deaths from all causes
among all age groups

NON-SMOKERS - respondents who had never smoked

EVER SMOKED - respondents who during their lifetime smoked
at least a total of 100 cigarettes and/or 10
cigars and/or 20 pipefuls of tobacco

CURRENT SMOKERS - respondents who smoked at the start of the
survey

EX-SMOKERS - respondents who previously smoked but had stopped
smoking at the start of the survey

URBAN DWELLERS - respondents with a history of 5 years or
more of city residence

Data on overall mortality among current male smokers
(Table 2.1) and data on causes of death among current male
cigarette smokers (Table 2.2) are presented at the end of
this summary.



A = SMOKING -~ ALL TYPES

1. Smoking and Overall Mortality (excess deaths)

Among the respondents, during the six years of study,
there were 8,858 deaths of male and female current smokers
and ex-smokers with all types of smoking habits, and there
were 2,427 deaths of male and female non-smokers. If the
smokers had never smoked, 6,799 deaths could have been ex-
pected in this group. On this basis, there were, therefore,
2,059 excess deaths of smokers. This excess was mainly as-
sociated with cigarette smoking in males, and exclusively so
in females. Thus individuals who smoked had a greater risk
of death than persons who had never smoked,

Overall Mortality of Male and Female Smokers

Male Female Total
Observed Deaths 8638 220 8858
Expected Deaths 6611 188 6799
Excess Deaths 2027 32 2059

2, Cigarette, Pipe and Cigar Smoking and Overall Mortality
Among Males - Table 2.1

The death rates for overall mortality of male cigarette
smokers were substantially higher than those of non-smokers,
Men smoking ''cigarettes only'" at the start of the survey,
(current cigarette smokers) had a death rate for overall
mortality 54% higher than that of non-smokers. There were
4,153 deaths in this group, whereas 2,701 (or 1,452 fewer
deaths) could have been expected during the six years, had
they not smoked.

Men smoking combinations of cigarettes plus cigars and/or
pipe, also had elevated death rates for overall mortality,
but these were not elevated to the same extent as those of
men smoking only cigarettes.

The death rates for overall mortality of pipe smokers

and cigar smokers were not appreciably different from those of
non-smokers.

B - CIGARETTE SMOKING - MALES

1. Cigarette Smoking and Cause of Death (excess deaths and
rates) - Table 2.2

(a) Excess Deaths

Among men who smoked ''cigarettes only'" at the start of
the survey (current cigarette smokers), the main cause of
excess deaths was coronary heart disease, 36% of the excess
deaths being attributed to this condition. Other heart and
circulatory diseases accounted for 22% of the excess deaths.
Therefore, heart and circulatory diseases combined accounted
for 58% of the £icess dedaths of cigarette smokers.

The other major causes of excess deaths among current
cigarette smokers were lung cancer, 21% of the total, and
bronchitis and emphysema combined, 7% of the total. Thus, the
major lung diseases - lung cancer, chronic bronchitis and
emphysema combined accounted for 28% of the excess deaths.
There was also an excess of deaths for cancers of all other
sites combined, 7% of the total.

Therefore, the foregoing causes accounted for 93% of the
excess deaths of smokers over non-smokers.



(b) Rates

For "heart and circulatory diseases'" which was the
principal cause of death in this study for both smokers and
non-smokers, the death rate was 68% higher among cigarette
smokers than among non-smokers. Among cigarette smokers the
death rate for coronary heart disease was 60% higher, and for
other heart and circulatory diseases, 87% higher than the
death rates for these diseases among non-smokers.

For lung cancer, cigarette smokers had a death rate
almost 1400% higher than that of non-smokers. There was also
a very strong association of cigarette smoking with deaths
from bronchitis and emphysema. For these diseases combined,
the death rate of cigarette smokers was over 700% higher than
that of non-smokers. ‘

2. Amount of Cigarette Smoking

Death rates among men who smoked ''cigarettes only" at
the start of the survey (current cigarette smokers) increased
with the quantities of cigarettes smoked as follows:

Cigarettes ever Percentage elevation of death rates for
smoked per day cigarette smokers over non-smokers
Overall Coronary Lung Bronchitis
Mortality Heart Disease Cancer and Emphysema
Less than 10 43% 55% 900% 506%
10 - 20 55% 58% 1541% 897%
More than 20 63% 78% 1631% 938%

The greatest increment in death rates for overall mortality was
noted to be between non-smokers and those smoking fewer than

10 cigarettes per day - 43%. Successive increments in death
rates for overall mortality were 12% and 8%.

The death rates from coronary heart disease, lung cancer,
and bronchitis and emphysema also increased with the number of
cigarettes smoked per day.

3. Years of Cigarette Smoking During Lifetime

For cigarette smokers as compared to non-smokers, over-
all mortality ratios were elevated after five years of smoking
at any time in their life and remained elevated as long as
they continued to smoke cigarettes.

This is illustrated as follows:

Duration of
Cigarette Smoking

(Years) Mortality Ratio
Overall Heart and Lung =~ Bronchitis
Mortality Circulatory Cancer and
Diseases Emphysema
Less than 5 : (. 1.4 1.6" 4.2"

5 - 9 1.4 K ¥ 2.6% 16, 1
10 - 14 1,5 i . 6. 2"
15 = 19 1.5 1.7 M 7.1*
20 - 29 j 4.1 87
30 - 39 1.5 i 15.9 12.9
40 and over 1.7 L.7 14.2 Tas
Total Ls& 1.6 £.9 .

Total observed deaths 3,060 1,505 233 92

* Based on less than five observed deaths
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For heart and circulatory diseases as shown above, the
mortality ratios for cigarette smokers were elevated even in
the group smoking less than 5 years. Thereafter the higher
risk of dying from heart and circulatory diseases remained
relatively constant as long as they continued to smoke.

Respecting lung cancer however, the data above indicate
that, the mortality ratios for cigarette smokers, while ele-
vated even in the lowest duration grouping "less than 5 years",
increased as the duration of the cigarette smoking habit in-
creased particularly after 30 years of smeking cigarettes.

For bronchitis and emphysema, the mortality ratios tended to
be relatively constant as long as men continued to smoke.

4. Inhalation of Cigarette Smoke

Male current cigarette smokers who inhaled had a death
rate for overall mortality 52% higher than that of those who
did not inhale.

5. Cessation of Cigarette Smoking

Current cigarette smokers had a death rate for overall
mortality 54% higher than that of non-smokers, (Table 2.1).
Ex-cigarette smokers had a comparatively lower rate, but,
based on 478 observed and 351 "expected'" deaths among ex-
smokers, this was still 36% above the rates for non-smokers.
Thus, men who had stopped smoking cigarettes had a lower
death rate for overall mortality than that for current cigarette
smokers.

The death rates from heart and circulatory disease and
lung cancer were lower for ex-cigarette smokers than for cur-
rent cigarette smokers. Bronchitis and emphysema death rates
of ex-cigarette smokers were not lower than those of current
cigarette smokers.

.C — RESIDENCE - MALES

An urban/rural comparison was made between males of
equivalent cigarette smoking habits and non-smokers. It was
found that the death rate for overall mortality of urban
dwellers (persons with a history of 5 years or more of city
residence) was 12% higher than that for rural dwellers of
comparable smoking habits.

D - OCCUPATION - MALES

Respondents were classified into occupational groups
based on their history of occupation.

No evidence was found in this study of clear cut
associations between cause of death and occupation. Further,
occupation did not appear to modify the established association
of cigarette smokers with death rates in excess of those of
non-smokers.
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PART 3 - STUDY AND EVALUATION METHODS

Methods Available

There are basically two types of statistical approaches
which may be used to study the effects of smoking upon health,
namely, the retrospective and the prospective approaches.

The Retrospective Method

In general, the retrospective method involves selecting
a study group of persons with a certain disease condition, or,
persons who have died from a particular cause of death, and
a control group. The most desirable control group is one which
is similar to the study group in as many ways as possible, for
example having the same age distribution etc., and differing
only in the fact that persons in that group do not have the
disease in question. Information is then gathered on the sus-
pected agent or causal mechanism and a comparative analysis 1is
made of this information derived from the two groups. It is a
method which is useful in the preliminary stages of an investi-
gation, or, alternatively it is useful for investigating rare
diseases as it has the advantages of being carried out relatively
quickly and economically because it does not involve large "at
risk'" populations.

One of the most serious disadvantages of the restrospec-
tive study lies in the manner in which the information on the
suspected causal agent is collected. If the study population
consists of persons who have died it often entails gathering
information from other persons e.g. relatives, while, if the
study population has a certain disease this may have modified
the original pattern of behaviour with respect to the suspected
causal agent. The retrospective method is usually used for
investigating single disease conditions. It is at a particular
disadvantage in studying the effects of disease associations
of smoring as smoking is considered to be associated with a
number of diseases to the extent that the death rate from any
one disease may not be considered entirely independent of the
others. The results of 29 retrospective studies into the
associations between tobacco smoking and lung cancer have been
summarized. (8).

The Prospective Method

The prospective type of study involves selecting a group
of persons, i.e., a study population, determining their charac-
teristics in respect to the suspected causative agent in ques-
tion, in this case their smoking habits, and then "following"
that population through a study period gathering data on their
illnesses and/or deaths. It therefore overcomes the disad-
vantage of gathering data on the causative agents in retrospect.
The population at risk is known.

When using the prospective method as outlined above,
for the purpose of analysis of the results, the data are usually
considered by age groups. Thus for instance the population at
risk, and deaths or illnesses within that population, may be
considered by 5 or 10 year age groups. It is recognized that
where the agent is suspected of being responsible for large
numbers of deaths then, in the older age groups, the population
consists of persons who have withstood the effects of the causa-
tive agents through the younger age groups. This disadvantage
however is also shared by the retrospective method. In these
older age groups a comparison between those persons who have
been exposed to the agent and those who have not, usually has
to be made without consideration of the effects of this pre-
vious exposure.
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A special type of prospective study which does take
these effects into account is the cohort method. There,
identifiable population groups e.g. non-smokers, cigarette
smokers, cigar smokers etc., all of one age group, say 30-34,
are taken and traced through to the end of the study, say to
age 70-74 in 40 years time. However, a long time may elapse
before the results are known, and persons may, over this long
period of time change their habits. It is also expensive
and difficult te keep in contact with a study population for
30 or 40 years.

Method Used

The decision was made in this study to use the pro-
spective method though not the cohort method. This decision
was based upon the following practical considerations in ad-
dition to the fact that, as indicated above, the prospective
method appeared to be in general the better method. A large
potential study population was available. These were persons
with known names and current addresses, who were receiving
pension cheques from the Federal Department of Veterans
Affairs. The group was considered large enough for the pur-
poses of the study and deaths in the group were reported to
the Department of Veterans Affairs. Further, the cause of
death of a veteran could be accurately determined on the basis
of an autopsy while in most cases the cause of death of a
widow or other dependent who had been receiving a pension
cheque could be obtained from provincial vital statistics
records.

Examples of Other Similar Studies

Examples of six other large-scale prospective studies
and their relationship to this study with respect to size
are given below in tabular form.

Study Reference nguéigifn! Deaths4
Hammond ! (9) 448,000 11,600
Dorn | (10) 248,000 24,500
Hammond and Horn i {117 (123 ' 188,000 11,900
Canadian Veterans gThis study 92,000 11,300
Dunn, Linden and Breslow? (13) 67,000 1,700
Dunn, Buell and Breslow (14) 60,000 1,700
Doll and Hill J (15) 34,000 4,500

* Usable questionnaires returned. To nearest 1,000,

4 To nearest hundred.

The Advisory Committee to the Surgeon General, Public
Health Services, United States Department of Health, Education
and Welfare, conducted an extensive review of all available
information on the relationship between smoking and health,
including data from the seven prospective studies listed in
the tabulation appearing above. In the case of this Canadian
Study, the material included both published and previously
unpublished results. The Advisory Committee also examined
different kinds of data from many sources and undertook an
extensive survey of the literature. The committee's well
known 387-page rcport (7) has become onec of the standard
references in this field,
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Although each of the prospective studies mentioned
above and included in the Advisory Committee's Report differed
in some details, the data from the study populations on smoking
habits and personal histories, such as age, occupation, resi-
dence, etc., in each case were obtained by questionnaire.

Critical Role of Questionnaire

In prospective studies, the questionnaire is of great
importance. All the data used in this study were derived -
from the answers placed on the questionnaires with the single
exception of the cause of death. Needless to say therefore
most of the differences which one may find between the pro-
spective studies which have been carried out may be traced
ultimately to differences between the questionnaires. A re-
production of the questionnaire used in this survey may be
found as Appendix A 4.1. Where a difference does exist be-
tween two studies it may happen that the difference arose,
not because a certain question was asked or not asked, but as
a result of the manner in which it was asked. For example,
if data are required on duration of smoking habit, one may
ask, "How long have you smoked?" or "How old werée you when
you started smoking?', in the latter case the answer would
be deduced by subtracting the age given from the respondent's
present age. In the first instance, if the persons responds
with the word "lifetime', an arbitrary age for commencing to
smoke must be established. Where, in this report, the data
collected bear characteristics which atre considered to be’
particular to the manner in which a certain question was asked,
it is discussed in the appropriate part of the text.

In this study, the intensity i.e., the amount of smoking,
is based on the lifetime history of smoking rather than on the
smoking habit at the time of the survey.

A smoker may smoke tobacco in different ways, in a pipe,
or in cigars or cigarettes, each perhaps for a varying number
of years and each with a varying intensity and inhalation
habit. The possibility exists that each has separate immediate
and/or delayed effects and that this is also true of the various
combined smoking habits, e.g., cigarettes plus cigars. Of
importance is the fact that, as the lifetime history of smoking
has been recorded in this study, it is possible to make an
overall assessment of the effects of cigar and pipe smoking
completely without the influence of cigarette smoking. No
attempt is made to explore all of the hypotheses which present
themselves as in many cases the numbers of persons available
for study are so small that the investigations could be ex-
pected to be unproductive or to produce marginal results only,

In general, the more factors which are taken into con-
sideration in any study the more difficult it becomes to both
classify and explore the effects of all the factors in their
entirety because of the relatively small number of persons in
each sub-class. Further, there may be multiple causes for
certain diseases. It is recognized, therefore, that no one
study can assess all factors which may act independently or
in conjunction with smoking to effect the health of the in-
dividual. In this context it is noted that variables such as
weight, diet, ethnic origin, and specific environmental
hazards, are not considered in this study.

Length of Prospective Studies

In all prospective studies the longer the follow-up
period i.e., the interval between the beginning and the end of
a study, the more distortion there will be when grouping deaths
by age class. For example, a man who was 65 at the beginning
of the study would be assigned that age for the purpose of the
study even though he subsequently died aged 70. Further, the
probability of the original data collected on smoking habits



= 13 =

and other environmental factors having changed between the
beginning of the study and the death of a person in the study
also increases as the length of the follow-up period increases.
In this Canadian Study the 'age' of an individual was taken
as the age given on the questionnaire at the beginning of the
study. It was impracticable to age the population and the
deaths in this study for analysis of all the variables con-
sidered in this report. The interval of six years over which
deaths occurred is not however considered excessive in re-
lation to the age of the population at risk and the duration
of their habits.

It should be noted here that there will be some dif-=
ferences in the death ratios presented in this report for
particular smoking habits as compared to similar ratios pre-
sented in the Report of the Advisory Committee to the Surgeon
General of the U.S. Public Health Service entitled: "Smoking
and Health. In this latter report the aging of the Canadian
Study population was performed in computing the death rates
for the six year period based on person-years of exposure to
risk.

Follow-Up

In any questionnaire survey, it 1s desirable to follow-
up the non-respondents with a second questionnaire or to em-
ploy some other alternative method to gain information on
them as it cannot be assumed that the response group have the
same characteristics as the non-response group. For example,
persons who were 1ll may have less of a tendency to answer
the guestionnaire than those who were in good health, or vice
versa. It has, in fact, been suggested that differences in
the death rates of theése twWa groups do exist (18). ' The noén-
respondent population was not investigdted further after the
first questionnaire in this study, however, information con-
cerning the ages and causes of death of decedents among the
non-respondents was available and is discussed in Part 5,

Basis of Analysis of Data

The basis of the analysis of the data in this and other
prospective studies revolves essentially around a comparison
of the age-specific death rates of the various types of
smokers with the age-specific death rates of non-smokers.

The mortality ratios are derived by comparing the age specific
death rates of smokers with those of non-smokers. To be more
precise, mortality ratios are obtained by dividing the age
specific death rates of smokers by those of non-smokers. If,
therefbre, a nortality ratie is 1.0 it would ifdicate that
the death rates of the smokers and non-smokers concerned are
the same; if it 1s greater than unity, the smokers have a
higher death rate than the non-smokers, whereas if it is less
than unity, the opposite is true. The mortality ratio is then
the first basis of comparison in most prospective studies in-
cluding this one. The mortality ratio is often quoted accom-
panied by the deaths "observed" in the smoking group and the
“expected" deaths to give an indication of the reliability

of the mortality ratipo by showing the size¢ of the guantities
upon which it is based. In this case the "expected'" deaths
are derived by applying the age-specific death rates of the
non-smokers to the corresponding age-specific population of
the smoking categories under study. By a simple algebraic
manipulation, it may be shown that if the mortality ratio is
defined as being equal to the age-specific death rate of the
smoking population divided by the corresponding age specific
death rate of non-smoking population, then it is also equal
to the deaths "observed" divided by thée deaths “expected'
when calculated as described above.
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"Excess deaths'", being the difference between the
"observed'" and the "expected" deaths for any smoking popula-
tion, are used occasionally to illustrate the magnitude of
the effects of smoking totally, but more particularly, in
respect to the various causes of deaths under consideration.

Estimates of the deaths expected among persons of dif-
fering smoking habits in populations of the same size and
having the same particular standard age distribution were.
calculated and are presented in this report for comparative
and illustrative purposes. The use of quantities based upon
a standard population was deemed necessary because certain
diseases tend to be age-specific while the age distribution
of the study population may not be considered to be '"typical'.
Further, the age distribution of most groups of smokers in
the study differs appreciably from the age distribution of
the non-smokers.

In the section in which the effects of occupation were
considered, because of the fact that in some occupations
small populations and numbers of deaths were involved, a
special comparison was employed in which the age distributions
were ignored and the deaths observed in any one occupation
were compared with those in the whole population given the
same smoking habit. See Part 11.

Scope and Limitations

It is appropriate at this stage to consider the scope
and limitations of the results which may be obtained from
this survey.

In order to derive inference - to be able to assume
that smoking directly or indirectly causes, incites or other-
wise affects the progress of various maladies from the re-
sults of a statistical study such as this - it would be
necessary to be able to specify and apply smoking "treatments"
to individuals in the population selected at random or on
the basis of chance alone. In a human society this is obvi-
ously impossible. Such studies can only be undertaken 1in
animal populations.

It is possible to state however from this type of
survey, that, where it is established that a certain disease
or group of diseases occurs with greater frequency among
persons having a particular smoking habit as compared to a
group of non-smokers, then, an ""association'" exists between
the disease condition(s) and the smoking habit in question.
While this type of study may establish "associations'" only,
in no instance does it overrule the possibility or probability
that smoking is in fact the causative agent of one or more
fatal conditions, or, that it has a direct effect upon a sub-
clinical or established disease condition. When a large body
of evidence points to a factor as being harmful to the health
of any section of the community, the assumption is justified
that it is harmful until proof to the contrary is established.

Lack of Morbidity Data

For a complete assessment of the associations of the
various smoking habits with health or disease conditions, it
would be necessary to gather and analyze, in relation to the
various smoking habits, data on both morbidity and mortality.
The absence of morbidity data is particularly important in
those areas in which the mortality data indicate no association
or only a marginal association. For instance, in the age
groups below the age of fifty the associations of higher death
rates among cigarette smokers than among non-smokers are less
pronounced than in the age groups older than 50 years. With-
out morbidity data in this situation one may be tempted to
deduce that cigarette smoking is not associated with any all=
effects before the age of 50 in males, whereas, in fact it is
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quite possible that certain diseases, for instance bronchitis,
are more prevalent in this age group among smokers than non-
smokers. A complementary study concerning the incidence of
bronchitis in smokers and non-smokers is now being conducted.

Applicability of Findings

The results of this survey while strictly applicable
only to the population under study may be considered, never-
theless, applicable to the Canadian Population or any other
population to the extent that the disability pensioners and
their dependents upon which the study is based are representa-
tive of that population. A comparison of the deaths expected
by cause of death of male veteran pensioners aged 35 - 79
with those of all Canadian males aged 35 - 79 1s made ‘in
Part 5, and indicates that the death rates by cause of death
are in general consistent with each other.

Competing Risks and Selective Survival

As indicated previously in this Section the primary
method of analysis used in this study is to compare the age-
specific death rates of non-smokers with those of smokers of
the various smoking habits by means of the mortality ratio.
While this is probably the best method available, the use of
the mortality ratio i35 somewhat limited in its wusefulness
when used upon populations in the older age groups, say 75
and over, because of the effects of both selective deaths on
surviving populations and competing risks of death. While,
as in all instances, the mortality ratio describes accurately
the relationships of the death rates of smokers to non=
smokers as they actually exist, it does not, in such instances,
give an unbiased estimate of the true effects of smoking on
equivalent populations. The probable effects of selective
deaths and competing risks of death upon the mortality ratios
quoted in this study are discussed in detail where they are
considered to have been affected by the two factors in ques-
tion. The principal discussions may be found in Parts 7 and
8. In general, both these factors tend to minimize the dif-
ferences between the death rates of smokers as compared to
non-smokers and therefore to minimize the mortality ratios.

Tests of Statistieal Significance

Statistical tests of significance are not routinely
applied in this study to determine whether differences in
the death rates of two groups of persons are significantly
different. The principal reason is that they cannot be
applied consistently and for that reason may be misleading.
For instance, in the younger age classes it may not be pos-
sible to demonstrate a significant effect of smoking on the
death rate, even though the death rates may be higher for
smokers than non-smokers, simply because of the mathematical
implications of the fact that fewer persons die in the younger
than in the older age groups considered in this study. Also
as mentioned previously, the effects of smoking may, in the
younger stages of life manifest themselves principally in
disease conditions rather than dincreased mortality. ILike-
wise, in the older age groups, because of the effects of
selectivity and competing risks a test may not indicate
significance and again be misleading. Where however it 1is
stated or implied in the text of this report that one death
rate is significantly higher than another the 0.05 level of
significance is implied, or, in gemeral terms, the chance of
the difference being due to chance is 1 in 20 or less.
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PART 4 - HANDLING OF THE DATA

Pilot Study

As previously stated the study took the form of a
questionnaire survey. A preliminary questionnaire was set
up and a pilot study carried out in September 1955. For this
trial run 5,078 forms out of a total of 211,305 were sent out
to veteran pensioners and/or their dependents. Upon completion
and return, these were examined to determine whether or not
the data from the questionnaires could be usefully tabulated.
Based on a study of approximately 200 returns, changes were
made to improve reporting of intensity of smoking, changes
in smoking habit and length of residence.

Questionnaire Mailing

By the beginning of 1956 the questionnaire was in its
final form. A copy of this document is included as Appendix
A 4.1. The names and addresses of persons who were receiving
monthly cheques had been made available and comprised 54,409
World War I, 109,533 World War II and Korean War Veteran
pensioners and/or their dependents, as well as 47,363 recipi-
ents of Veterans' and Widows' allowances. Persons hospitalized
on a long-term basis, those receiving a pension semi-annually
and those with assigned pensions under the Veterans Land Act
and a few others were not included in the survey, since their
names did not appear on the 1list provided by the Canadian
Pension Commission. It is estimated that approximately
19,000 were thus excluded from the survey. From the listed
211,305 names, 3,397 were excluded to avoid duplication and
511 were excluded as they were addressed to children of
veterans. Questionnaires were mailed to the remainder
(207,397) with return addressed envelopes during the period
February to July 1956. Most of the recipients of pensions
were veterans.,

Return of Questionnaires - Editing

The completed questionnaires were checked by pension
number, and the respondents' names identified on the mailing
list. It was realized then that some pensioners received
more than one questionnaire since their names appeared more
than once; in addition, a section of the mailing list had
been duplicated by error. All those double forms were elimi-
nated upon return. Generally the first one completed and
returned was kept, and the second one removed. However,
sometimes the second form gave information that did not appear
on the previously completed one, and use was made of this
information to complete the original questionnaire. Several
hundred forms were returned blank, and were discarded.

Editing and coding were then done simultaneously. It
was necessary to discard some questionnaires because the in-
formation given did not pertain to the pensioner but to some
relative or guardian for whom no information on the cause of
death would be available. These records, and a few forms
which had inadvertently been mailed to persons under 21 years
of age, were also removed. In all, approximately 118,000
forms or about 57 per cent of the forms sent out were returned,
the response rate of the World War I group being somewhat
higher at 65 per cent than that of the World War II and Korean
groups. However, after removal of duplicates, unusable forms
and returns from recipients of Veterans' and Widows' allow-
ances who were not pensioners, some 92,000 usable forms re-
mained to form the basis of this study.



Sex and Age Coding

Sex was coded according to the first name of the
respondent; in a very few cases supporting information had
to be obtained from Department of Veterans Affairs records
as the sex of the respondent was not specifically asked on
the questionnaire.

Age was coded as stated, except where the year of birth
only was given, in which case the age was calculated using
a conversion table based on April 1, 1956, as a response date,.
A substantial number of respondents did not specify their age,
and others gave contradictory information when answering other
questions. In such cases age was ascertained from Department
of Veterans Affairs records.

Occupation Coding

Occupation was coded according to the Classification
of Occupations, Ninth Census of Canada, 1951, with a few

adaptations. Informants were asked the following questions:
2. What occupation AND type of 3. For How Many Years?
work have you done MOST of
your life? For Years
Examples:

mechanic - garage
plumber - self-employed
clerk « office

farmer - mixed farming

4. What other occupations AND
types of work have you done?

5. For Years
For Years
For Years

The answer to the first question was to be considered as the
primary occupation, that is, the one of longest duration. The
occupation(s) listed in answer to the second question was
intended to be the secondary occupation(s), that is, the
one(s) of shorter duration. Occupations of less than five
years duration were disregarded either as primary, or as
secondary occupations. A considerable amount of editing was
required when coding this section, as some respondents tended
te £i1l1 in their presernt occupation as the primary one, while
occupations of much longer duration were listed in answer to
the second query. Each questionnaire was therefore examined
closely and coded according to the criteria indicated for a
primary and a secondary occupation. Although information
regarding secondary occupation(s) was available for the re-
spondents of both wars, it was coded only for World War I
pensioners. The decision was made to omit secondary occupa-
tion(s) when dealing with World War II pensioners, as it

was felt that the space on the punch card could be used more
advantageously for an inhalation code which was applied only
to World War I1I.

Residence Coding

Information concerning lifetime place of residence was
requested, and a space provided for answers for the number
of years residence in: cities with 20,000 or more population,
in suburbs of cities, in towns or villages with a population
less than 20,100, and in the country. Here again, a con=
siderable amount of editing had to be done. It was obvious
from the answers received that some persons were confused
when filling in this section. Often, for instance, the same
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number of years, or the word "lifetime" was shown for both
city and suburb residence. It may be that in such instances
the person lived in suburbs, but worked in cities, or vice
versa. In such cases city residence only was coded. The

same type of situation occurred when completing the section
for town and country residence. Here residence was coded

to "town'" rather than to '"country". There was also some
confusion between the "city" with over 20,000 population

and "towns' with less than 20,000 population. Some informants
pointed out they had lived all their life in a particular town,
which was in the less than 20,000 population category for part
of the time, but that the same town had now grown to be a city
with a population of over 20,000. Such cases were coded to
city residence. Other respondents living in smaller places
having the status of a city, indicated they lived in a city
rather than in a town. Another point sometimes misunderstood
was the section "in the country'" which was interpreted as
meaning "in Canada' rather than in rural areas. In cases
where the residence was not given, it was possible, parti-
cularly for farmers, to use the occupation to determine the
residence. Where the name of the place of residence was
written out, the population size was verified in the current
Canadian Railway Guide and coded appropriately.

A discrepancy code had to be developed to take care of
the poorly completed forms. This code was used to indicate
the difference between the total number of years of residence
in cities, suburbs, towns and country added together, and the
age of the respondent. When the difference was exactly equal
to the years in the Armed Services, a special code was used.

Lifetime Smoking History

A general question was asked to identify the individual
as a smoker or a non-smoker. The reported smoking of a total
of 100 cigarettes, and/or 10 cigars, and/or 20 pipefuls of
tobacco during the lifetime, qualified the respondent as a
smoker. Where some respondents indicated they had been smoking,
or were smoking, but did not specify what they smoked, a code
classifying them as "smokers unspecified" was used. In addi-
tion, a few World War I pensioners reported a ''chewing only"
tobacco habit. They were given the same code as the smokers
unspecified, and the two groups together form the '"Tobacco
users unspecified" category. There are 145 such cases included
in the male population, as well as 34 deaths.

Before classifying a pensioner as a smoker or a non-
smoker, it was necessary to consult the back of the form, as
very often incomplete information was given in Section 8,
(see questionnaire), whereas quite complete details were sup-
plied concerning intensity and duration of each smoking habit
over his lifetime. '

For those qualifying as smokers, the back of the ques-
tionnaire provided space for recording separately and in-
dependently, details concerning their smoking history for
cigarettes, cigars, and pipe. For each smoking habit, the
respondent was asked to specify the intensity of smoking at
the time of the survey, and the intensity and duration of
the smoking habit over his lifetime. He was also requested
to specify whether or not he inhaled each particular type of
smoke.
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Questions regarding cigarette smoking were as follows:

At the PRESENT TIME, how During your LIFETIME, how
many cigarettes a day do many years did you smoke
you smoke on the average? at any of these rates?
(check one)

None

Under 10 aday | | c.owsuan . FoT years

10 -~ 20 a day | | siesenne For years
Over 20 @ day | ] csanesin For years

Do you inhale? Yes No

The same question was asked of cigar and of pipe smokers,
with the same choice of answers provided for pipe smokers, but
a different breakdown given for cigar smokers regarding the
number of cigars smoked per day (under 3 a day, 3 - 10 a day,
over 10 a day).

The majority of the respondents did not follow the
instructions to ''check one item', but put check marks in two
or three boxes in an attempt to indicate changes in their
smoking habits over their lifetime. Consequently, the in-
formation on Present Time habit, with regard to the intensity
of smoking was confused with the record of smoking history
and could no longer be separately determined. Therefore the
lifetime smoking history of the respondent was coded. How-
ever, one could generally judge whether or not the person
smoked at the time of the survey. If a check mark appeared
in the box opposite 'none" in a record with a smoking history,
it was taken to mean that the person had stopped smoking.
Moreover, there was often an accompanying statement confirming
this. :

Intensity of Smoking

For the lifetime intensity of smoking, the highest
intensity checked off, was coded. It was found that a con-
siderable number of persons who purchased bulk tobacco reported
their tobacco habits in terms of the weight of tobacco con-
sumed. A conversion table was prepared for converting tobacco
weights into cigarettes or pipefuls and is included in this
report as Appendix A 4.2.

In the case of cigar smokers, a large number of whom
were occasional smokers, some checked the box opposite '"none",
and wrote beside it "Only occasionally". Others checked
"Under 3 cigars a day'", and wrote "But not every day". Still
others indicated they had smoked 10 or 20 cigars in their
lifetime. It was evident from these remarks that the majority
of the cigar smokers in the category "Under 3 cigars a day"
were occasional cigar smokers.

Duration of the Smoking Habit

Duration entries for single intensities of smoking were
coded, but in cases where the number of years of smoking for
more than one intensity of smoking was given for a particular
habit, these entries were added to obtain the total duration.
Where the smoking habit was reported to have been of a life-
time duration, it was agreed to measure duration from the age
of 16. This decision was made since informants had not been
asked to indicate the age at which they had started to smoke,
and 16 was considered a reasonable average age to assume a
lifetime habit to have started.



Inhalation

Although information on inhalation was requested from
the entire population at risk, it was coded only for World
War Il and Korean War pensioners. The question for each habit
was worded to obtain information regarding the "present"
habit. Since the question asked was 'Do you inhale?'", those
who reported that they had discontinued a particular habit
were not coded for inhalation for that habit. Cigarette-only
smokers, cigar-only smokers, and pipe-only smokers were coded
to "yes", and "no", or "unspecified", according to their
answer. In the case of mixed smokers, however, those who
indicated inhaling one or more types of smoke (e.g. cigarette
smoke, and/or cigar smoke, and/or pipe smoke), and either
claimed they did not inhale other type(s) of smoke, or else
did not specify whether they inhaled or not, were coded as
inhalers only for the type(s) of smoke they did inhale. Mixed
"no'" or "unspecified'" answers were considered unspecified as
to inhalation habit. Only the single habit smokers who in-
dicated they did not inhale, or else the mixed smokers who
indicated a non-inhaling habit for all smoking habits, were
coded as non-inhalers.

Dominant Smoking Habit

For the mixed smokers, a dominance code was designed.
It took into account the duration and intensity of each
smoking habit to determine the dominant habit. A specific
habit had to represent at least 1/10 of the duration of the
smoking history before it was considered as a dominant habit,
and a regular daily habit took precedence over any occasional
or broken habit.

Deaths

During the six year follow-up period as deaths of
pensioners were reported, quarterly lists of the deaths were
made available by the Department of Veterans Affairs to the
Epidemiology Division. These lists showed the pension number,
the name, age at death, and the cause of death coded according
to the International Statistical Classification of Diseases,
Injuries and Cause of Death, 1955 Revision, (17). In most
cases the causes of death were confirmed by autopsies. The
dependent pensioners' deaths were also listed, but no cause
of death was given. This information was subsequently obtained,
for most females, through the Dominion Bureau of Statistics,
by arrangements with Provincial Registrars of Vital Statistics.
Sixty male dependent pensioners, for World War I, however,
were classified under '"Unspecified Cause of Death" and were
included under "Other', in the preliminary reports (5) (6)
but are included in '"Residual" cause of death in this final
report.,

As the lists of deaths were received, the matching
questionnaires were drawn, and the cause of death code added
on it, as well as the code for the quarter in which the death
occurred, and the age at death. ‘

Code Checking

The coded questionnaires were sorted into groups according
to the "Lifetime" smoking habit and a quick visual check of each
group, permitted the elimination of the bulk of coding errors re-
lating to smoking habits. Sub-sorts were also done where indicated,
for the purpose of checking such items as the '"Present Time'" smoking
habit, inhalation, and the dominant smoking habit.
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Card Punching and Verifying, and Tabulating

The information on male World War I respondents derived
from the questionnaires and from the lists of deaths ending
December 31, 1959 was punched into Samas Underwood 40 column
cards.

The World War II and Korean War pensioners' question-
naires were subsequently coded using the same coding system
as for World War I except that secondary occupations were
disregarded and an inhalation code included.

A decision was made at this stage not to use question-
naire returns from recipients of Veterans and Widows' allow-
ances who were not pensioners due to the transient nature of
this group and the difficulty in obtaining notification of
death and information on the cause of death.

In 1963 the data processing equipment of the Biosta-
tistics Section was changed to Remington Rand equipment.
Information already punched on Samas Underwood 40 column
cards (the World War I male population at risk, and deaths
in that population for the period ending December 31, 1959,
as well as part of the World War II male population at risk)
was transferred to Remington Rand 90 column cards. The re-
mainder of the World War I male deaths, World War II, and
Korean War male populations at risk and death cards were then
punched and verified. The female records were subsequently
treated in a similar manner.

A1l deaths which occurred during the period July 1,
1956, to June 30, 1962, and for which a completed question-
naire had been returned were included in the survey. Also
included were some 170 World War I male deaths which had
occurred prior to July 1956, and which had been incorporated
in the preliminary report although they were omitted from
the Canadian data in the U.S. Surgeon-General's Report. It
was fe=1t that their inclusion would not constitute a bias,
and removing them as well as the matching cards from the
population at risk would have been time consuming. The total
number of male deaths included in this study was 9,532,

Female

The coding and tabulating of the data were greatly
simplified due to the fact that the great majority of females
were either non-smokers, or cigarettes-only smokers. The
very few cases of female mixed-smokers were excluded. Occupa-
tion was coded, although it was realized that a large pro-
portion of the respondents would be classified as housewives.
As previously mentioned, the female population in this survey
consists mostly of widows of pensioners and other dependents,
for whom no causes of death were given in the listings re-
ceived from the Department of Veterans Affairs. This infor-
mation was later obtained for most of them through the Dominion
Bureau of Statistics by a search of the provincial death rec-
ords. There was a total of 1,794 female deaths between July 1,
1956 and June 30, 1962, there being 190 for whom the cause
of death could not be determined.
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PART 5 - CHARACTERISTICS OF THE RESPONSE AND
NON-RESPONSE POPULATIONS

Population Sample and Response

The total study population to whom the survey question-
naires were addressed included disability pensioners from the
South African Boer War, World War I, World War II and the
Korean War. The disability pensioners as a group, however,
are composed almost entirely of World War I and World War II
pension recipients since very few South African or Korean War
pensioners are included. The forms were also sent to widows
and/or dependents of deceased pensioners. In addition,
questionnaires were sent to Veterans' Allowance and Widows'
Allowance recipients.

It is of interest to examine the response of this total
study population to the questionnaire survey. Table 5.1
shows the response to the questionnaire survey by five-year
age groups of the total study population of male disability
pension recipients upon record in 1956 as reported by the
Canadian Pension Commission.

It will be noted from this table that the population
response of 77,541 among disability pensioners was only
50.1%. However, this does not include those pensioners who
were sick or in hospital at the time and who did not, there-
fore, receive a questionnaire. This largely accounts for
the difference between the 50% pensioner response stated above
as opposed to the 57% overall response among persons actually
receiving a questionnaire as previously mentioned in Part 4,
"Handling of the Data'. It is of interest to note that the
variation in response by individual age groups is small and
does not seem to vary systematically. There is, however, a
slightly lower response rate than average, approximately 45%,
among the pensioners in the age group 35-55 which is composed
principally of World War II veterans, while there is a slightly
better than average response to the study questionnaire, ap-
proximately 55% from pensioners aged 55 and over, this latter
group being composed mainly of World War I pensioners. In
general, however, it would appear that there was not a serious
differential response by age group to the questionnaire.

Variation of Smoking Habits Within Age Groups

It is of considerable interest to examine the distribu-
tion of the male respondents as they differ considerably with
respect to smoking habits within age groups. Table 5.2 con-
tains percentage distributions of the male respondents by
lifetime smoking habits within individual five-year groups.
This Table reveals that the percentage distribution for all
age groups combined differs markedly from the distribution
within individual five-year age groups. The most striking
observation is that the cigarette smoking categories are over
represented in the younger age groups but are considerably
under-represented in the older age groups relative to the
percentage distribution for all ages combined and that this
tendency is noted to be more pronounced as the quantities of
cigarettes consumed increases. For example, although approxi-
mately twenty per cent (19.4%) of the population are in the
10-20 cigarettes per day smoking category, the proportion
drops rapidly in each age group over 60 years of age from
17.4% in the 60-64 age group to 3.1% in the 80 plus age group.
Conversely it is found that the proportion of non-smokers and
non-cigarette smokers is less than the All Age groups average,
up to and including age group 55-59, Thus, while non-smokers
and persons who had a history of not having smoked cigarettes
comprised 15.4% of the total male population they comprised
only 10.3% and 11.2% of the populations age 30-34 and 55-59
respectively but 62.5% of the population aged 80 and over,
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In the individual categories of non-cigarette smokers,
non-smokers represent more than one-fifth (21.6%) of the
response group aged 80 and over; more than double the per-
centage of men who never smoked in all age groups combined
(9.1%). Men with a history of having smoked pipes only
constitute more than one-quarter of the response group aged
80 and over (25.2%) although they represent only a token
sector (3.1%) of the total respondents all ages combined and
less than 1% in each age group under the age of 55.

Average Ages of Males Within Smoking Categories

While the average age of the male respondents as a
whole was 52.5 years, non-smokers and persons who had not
smoked cigarettes had average ages which were higher than
the overall average. For example the average age of those
who had smcked pipes only was 68.7 years. Those who had
smoked cigarettes tended to be younger than the average.
For instance those who had smoked more than 20 cigarettes
per day had an average age of 48.3 years.

Comparability with Other Studies and the General Population

These differences in smoking habit according to age in
this response population are found also to pertain to the
populations studied by others. For example, the search of
the literature reveals that the study populations of Hammond
and Horn (2) and Dorn (10) exhibit the same general charac-
teristics as mentioned in the previous paragraph. The
similarity between the smoking habits within age groups of
the respondents of these studies is certainly more than
casual and reflects the fact that the smoking habits of
successive cohorts of smokers has changed. This latter
statement and the supposition that the respondents to this
smoking study and those mentioned above are representative
of the smoking habits of the male populations of Canada and
the United States by age is supported by the findings of
two surveys of smoking habits. A survey of the smoking
habits of Canadians (19) and a survey of the smoking habits
of men and women in the U.S.A. by Hammond and Garfinkel (20)
both illustrate the fact that, among males there was a general
tendency for the percentages of non-smokers, cigar smokers
and pipe smokers to increase with age while similarly, the
percentages of cigarette smokers in the same populations to
decrease with age. '

Changes in Pattern of Tobacco Consumption

The change in the smoking habits of successive cohorts
of smokers is indicated by data on the quantities and types
of tobacco consumed in Canada. In Canada, over the past
forty years, adult consumption of cigarettes has increased
740% from 430 per capita in 1920 to 3184 per capita in 1964.
During the same period adult per capita consumption of cut
and plug tobacco has decreased by 97.7% from 5.7 to 0,13
pounds, in this country (18], These trends are also re-
flected by the very high acceptance of the cigarette by young
men and their slight acceptance of the pipe smoking habit (19).

Differential Mortality by Smoking Habit has Influenced Survival
Within Specific Smoking Habit Groups

As is demonstrated in Part 7 where the death rates for
specific smoking habit groups are applied to a standard popu-
lation, it is found that non-smokers have the better chance
of survival. Taking account of these factors, there is little
reason to doubt that the sizeable excesses in the proportion
of non-smokers and pipe smokers over age sixty in the sample
populations is at least partially due to the lower death
rates which favour survival among such persons relative to
cigarette smokers.
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Non-Responding Section of the Study Population

With the resources available, it was not possible to
mail a second questionnaire or to otherwise sample the non-
respondents to determine in which ways or to what extent
differences in age distributions, smoking habits, occupation,
etc., existed. However, information on the cause of death
and age at death of non-respondents was made available by the
Department of Veterans Affairs along with the causes of death
of the respondents. It was therefore possible to calculate
the ages of decedents among the non-respondents as of 1lst
April 1956 and compare deaths by cause of death among res-
pondents with deaths by cause of death of non-respondents
within age groups. As was explained in Part 4, persons
hospitalized on a long-term basis and some other relatively
small groups of pensioners were not sent a questionnaire.

There are therefore essentially two types of pensioners
who are not included in the main body of this report - those
who were not sent questionnaires and those who were sent
questionnaires but did not reply. Table 5.3 contains a com-
parison of the age distributions of decedents among these
three types of pensioners who died in the period 1st July 1956
to 30 June 1962. From this Table one observes that there were
relatively more deaths among the younger non-respondents than
among the respondents. If one were to assume that the death
rates of the respondents and the non-respondents were not
substantially dissimilar this difference would be expected on
the basis of the fact that, as has been noted previously, the
response rate was higher among World War I than among World
War II pensioners. One may observe also from Table 5.3 that
deaths in the eldest age groups, 70-74, 75-79 and 80 plus,
were relatively most frequent among the pensioners who did
not receive a questionnaire. This is as may be expected since
it is the elder pensioners who were most likely to be hospital-
ized and therefore not receive a questionnaire.

A more detailed comparison of the deaths of non-
respondents with the deaths of respondents is found in Tables
A 5.1 to A 5.6, In Tables A 5.1 to A 5.3 each set of deaths
is tabulated by cause of death within five year age groups,
while in Tables A 5.4 to A 5.6 percentage breakdowns of these
deaths are given within five year age groups. These Appendix
tables indicate that the distributions of the percentages of
deaths by cause within five year age groups are not dissimilar.
The evidence available does not therefore suggest that marked
differences in health status existed between the respondents
and the non-respondents. '

Comparison of the Deaths of Male Respondents and Death
Rates of the Male Population of Canada Aged 35-79 in 1959

In order to obtain an indication as to whether the
overall death rates and the death rates of certain causes of
death of male respondents to this study were similar to those
of Canadians of equivalent ages, the expected deaths of Male
Canadians in 1959 were calculated on the basis of the age-
specific death rates of the respondents. The estimates ar-
rived at as the result of these calculations may only be
regarded as rough estimates because they are based upon deaths
occurring over a six year period rather than a one year period
and, further, an exact comparison between the age groupings as
used in the "Vital Statistics" Reports of the Dominion Bureau
of Statistics against which the expected deaths are compared
could not be obtained for the year 1959, the year in the middle
of the follow-up period. In fact, the '"expected'" numbers of
deaths are based on a population between one and two years
younger than that quoted i.e., the expected deaths are based
upon a population aged approximately 34-78, A summary of
the results of these calculations are given in Table 5.4.
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From this table it may be observed that the overall "expected"
deaths are somewhat fewer than the observed deaths. When com-
paring deaths by cause one has to take into consideration the
fact that as a general rule autopsies are carried out on pen-
sioners whereas only about a quarter of all deaths in Canada
are subjected to autopsies. Thus a greater precision in re-
cording cause of death may be expected for pensioners. Bearing
this in mind one notes that there are more "expected" deaths
from coronary heart disease than actually occurred. However,
if one considers all heart and circulatory diseases there

were 24,464 deaths observed compared to 22,156 deaths "expected"
on the basis of the age-specific death rates of the male res-
pondents to this survey. The "expected" bronchitis.and lung
cancer deaths are noted to be somewhat more frequent than those
observed. There were substantially more deaths due to vascular
lesions than were "expected'" based upon the results of this
study. With these exceptions the "expected'" deaths were
generally fewer, but not substantially fewer, than the deaths
observed. Readers who are particularly interested may extend
this comparison by age groups using the data contained in
Appendix Tables A 5.7 and A 5.8.

Implications for this Study

The above analysis does not suggest that the age dis-
tributions or the health status of the responding pensioners
differed greatly from the non-respondents.

The analysis did suggest that the male respondents
tended to have somewhat lower death rates than a male popu-
lation of equivalent age in Canada in 1959,

For the reasons stated above one would not consider
the respondents to comprise an unsatisfactory population for
a study of the effects of smoking upon health.
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PART 6 - OVERALL EFFECTS OF SMOKING ON MORTALITY - MALES

Smoking History Compared to Current Habit

Essentially two sets of basic data on smoking were
collected by this survey; one on lifetime smoking habits and
the other on current smoking habits. These two sets of data,
together with a special set derived from the two principal
sets of data, namely, those who had a history of smoking but
who had stopped smoking at the time of survey are considered
in this chapter. 1In all cases, as mentioned previously, the
criterion used in the analysis of this data lies in a com-
parison of the death rates of persons in the various smoking
categories with persons of the same age class who have a
history of having never smoked. Each of the two principal
sets of data has its advantages and disadvantages when used
to determine the effects of smoking. The data collected on
smoking history are the most comprehensive. Since each and
every category of smoking indulged in within the lifetime is
recorded single smoking habits may be studied without fear
of the results being affected by other smoking habits, delayed
or otherwise. On the other hand, the data collected on smoking
history include those persons who had stopped smoking. Also,
those persons who, at the time of the survey had a single
smoking habit but who at some previous time had had another
smoking habit, are included in one of the mixed smoking cate-
gories. In contrast to the smoking history, the data collected
on the current smoking habits include in the single smoking
habits persons who have had more than one smoking habit during
their lifetime but does not include those persons who have
stopped smoking.

The relative values of these two sets of data depend
to a large extent upon the length of the period of time which
may elapse before the effects, possibly differential, of the
various smoking habits are expressed in increased death rates,
Becausze knowledge of such time lags is minimal, and because
the relationships involved are assumed to be complex, the
data collected for both lifetime history of smoking and cur-
rent history of smoking are recorded in this section together
with the data collected on those persons who have stopped
smoking.

All three sets of data - current, lifetime and stopped
smoking - are subject to possible inaccuracies of reporting,
and, again, all three sets of data could be affected by
changes in smoking habits which may have occurred in the six
years' study period. No information is available in this
study on the latter question.

The data collected on the persons who stopped smoking
have a further limitation to their usefulness. Some res-
pondents stated on the questionnaire that they stopped smoking
because of ill health while others indicated that they had been
ordered to stop by their physicians on this account. The
distinct possibility exists that a portion of those persons
who stopped smoking were influenced to do so by ill health or
poor physical condition.

Description of Mortality Ratios

Tables 6.1 and 6.2 contain mortality ratios derived
from data collected on life histories of smoking and current
smoking habits respectively, for three types of smoking habits
and their four possible combinations. The mortality ratios
were obtained by dividing the age-specific death rates of
persons in the various smoking categories by the age specific
death rates of persons who had a history of never having
smoked. Table 6.3 contains mortality ratios for persons who
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had stopped smoking at the time the data were collected but,
because of the small populations at risk, those who had
smoked cigarettes plus cigars, and cigarettes plus pipes,
were combined with those who had smoked cigarettes plus
cigars plus pipes. The supporting basic data giving deaths,
populations at risk, death rates per 1000 population and
expected deaths may be found as Appendix Tables A 6.1 to

A 6,12 for these three tables.

In Tables 6.1, 6.2 and 6.3 the overall ratios quoted
are meant to be used as guides only. They are not strictly
comparable as the age distributions of the populations at
risk in the various smoking categories are not necessarily
the same.

Discussion of Data Concerning Cigarette Smoking

If one considers smokers of '"cigarettes only" in
Tables 6.1 and 6.2, it can be seen that, in all but one age
group, mortality ratios are greater than unity. It is how-
ever in the groups aged 35-44 and the groups over the age of
55 that the ratios are substantially above unity, and are
based upon data collected from relatively large populations.
The ratios for the smaller populations in the intervening age
groups are less consistent. The mortality ratios in all age
groups and especially in the age groups 55-59 and older should
be considered minimum estimates. This is so because, in these
age groups, no account has been taken of the effects on the
populations at risk of the incremental death rates associated
with cigarette smoking in the preceding age groups. It is
quite possible that the increased death rates of the cigarette
smokers act in a selective manner, for example, those cigarette
smokers who survive say to the age of 75, could comprise a
population at risk which is constitutionally more hardy than
a population of lifetime non-smokers at that age. In this
respect it should be noticed from Tables 6.1 and 6.2 that the
mortality ratios tend to rise in the smoking ''cigarette only"
category to a peak in age groups 55-59 and 60-64 and then to
decline progressively in the older age groups, although in
absolute terms the death rates of cigarette smokers are still
considerably higher than those of non-smokers in these age
groups.

A comparison of the mortality ratios of smokers of
"cigarettes only" between Table 6.1 and 6.2 reveals that the
ratios are very closely related and follow the same trends.
This is as may be expected because the data on many of the
respondents is included in both tables. However, it will be
observed that in 6 of the 7 age groups over the age of 50 the
ratio is higher among the current 'cigarette only" smokers
than those persons having a life history of smoking 'cigarettes
only". Table 6.3 which contains the mortality ratios of those
persons who had stopped smoking at the time of the survey,
but, who had previously smoked ''cigarettes only", indicates
that in the age groups 55-59 and over the death rates of these
persons while being greater than those of persons who had never
smoked was at the same time lower than both the current ciga-
rette smokers and those with a history of smoking cigarettes
only.

In summary, the data presented in Tables 6.1, 6.2 and
6.3 concerning the smoking of "cigarettes only" demonstrate
that smoking is associated with death rates higher than those
of non-smokers and this increment in the death rate becomes
pronounced at approximately 50 years of age and remains so
in the older age groups. Further, above the age of 50 the
death rates of current cigarette smokers appear to be margin-
ally higher than those persons classified as having a history
of having smoked cigarettes only. The data also indicate that
those persons who stopped smoking cigarettes, while being
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associated with higher death rates than those who had never
smoked in the age groups 55-59 and over, were associated

with death rates lower than those of the current cigarette
smokers or those persons having a history of cigarette smoking.

The mortality ratios concerning cigarette smoking in
combination with the other smoking habits, namely, "cigarettes
and cigars'", '"cigarettes and pipe'", and "cigarettes, cigars
and pipe'" contained in Tables 6.1 and 6.2 are, like those of
""cigarettes only", in most cases greater than zero. These
mortality ratios also tend to follow the same relationship
to age as do the mortality ratios of the "cigarettes only"
smoking categories except, that their numerical values are
somewhat lower in the age groups 55-59 and older.

Discussion of Data Concerning Cigar Smoking and Pipe Smoking

The data contained in Tables 6.1, 6.2 and 6.3 would
appear to indicate that cigar smoking had, if anything, only
a marginal effect upon the mortality rates of cigar smokers
as compared to persons who had never smoked. It is noted
that the overall mortality ratio of persons who had stopped
smoking ''cigars only'" and who had stopped smoking pipes and
cigars at the time of survey are at 1.15, not only greater
than unity but also greater than the over mortality ratios
of persons who currently smoked "cigars only" (M.R. = 1.06)
and those who had a lifetime history of smoking cigars only
(M.R. = 1.10) at the time of the survey. The data available
in respect to pipe smoking in the three tables under study
do not indicate that the age-specific death rates of pipe
smokers vary substantially from those of non-smokers. It
1s noted in this instance that the mortality ratios of those
persons who had stopped smoking pipes at the time of survey
do not exhibit a general tendency to be greater than unity.

In the combination pipe and cigar smoking category, the
ratios of deaths observed to deaths expected for current
smokers and those having a history of having smoked only
cigars and pipe do not appear to differ markedly from unity.
In the "stopped smoking" category however the overall ratio
is seen to be greater than unity.

Considering in summary the data presented in Tables 6.1,
6.2 and 6.3 on the overall effects of smoking on mortality
in males, it becomes apparent that cigarette smoking is the
habit which is associated to the greatest extent with death
rates higher than those of non-smokers. Where cigarette
smoking is carried on in combination with another smoking habit,
or stopped, the mortality rates lessen accordingly. On an
overall basis, the associations of cigar smoking and/or pipe
smoking with death rates in excess of those of persons who
have never smoked appear to be weak.
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PART 7 - ANALYSIS OF THE EFFECTS OF CIGARETTE
SMOKING - INTENSITY

The association of cigarette smokers with death rates
in excess of those of persons who have never smoked was
established in our study population in the preceding Section.

It is natural that the first variable to be studied

in detail should be the intensity of smoking. One usually
expects that, other things being equal, if a substance causes
a certain effect then the greater the exposure the quicker
and greater the effect. While this is often true, it is not
necessarily so. In this context, any increase in the death
rates which can be associated with cigarette smoking relative
to non-smokers may be in direct proportion to the numbers of
cigarettes smoked but again this is not necessarily so.

Mortality Ratios, Three Cigarette Smoking Intensities

Tables 7.1 and 7.2 provide comparisons between cigarette
smokers of three intensities and persons who had never smoked
using mortality ratios based upon the death rates of non-
smokers.

From Table 7.1, which contains the data based upon life-
time histories of smoking cigarettes only, it may be observed
that the mortality ratios tend to increase from the less than
10 cigarettes per day category, through the intermediate
category to the 20 plus cigarettes per day category, this
trend being reflected in the total or overall mortality ratios
of the three smoking categories. Table 7.2, containing the
data on the current cigarette smoking habit by intensity,dis-
plays the same trends.

On the basis of these data contained in Tables 7.1 and
7.2, it will be considered as established in our study popu-
lation that age-specific death rates increase incréementally
with intensity of smoking; the lowest death rates being as-
sociated with non-smokers and the highest with those who smoke
more than 20 cigarettes per day, it being borne in mind that
the biggest single increment is between non-smokers and
smokers of less than 10 cigarettes per day.

Methods of Illustration and Comparison

While the results presented so far in this study on
cigarette smoking are useful for establishing relationships
or associations, they are not necessarily the best for illus-
trating the magnitudes of those associations as they apply to
the population at large. Before proceeding further with the
investigational aspects of this study we will therefore com-
pare the effects of the differences between the death rates
of non-smokers and persons who, at the time of the survey,
currently smoked cigarettes only. There are various ways in
which one may illustrate the effects of the death rates
associated with the four smoking categories under consider-
ation. Here, two methods will be used which are based directly
on the actual age-specific death rates. One, commencing with
the 30-34 age group traces a population through the succeeding
older age groups and illustrates the number of survivors
through each age. The other applies the apge-specific death
rates of the four smoking categories to a standard population
and estimates the number of deaths for each smoking habit and
age group such that the numbers and total numbers of estimated
deaths may be compared directly.



Comparison of Survivors

Following the first method, Table 7.3 contains estimates
of the numbers of persons expected to survive through the
various age classes starting with an initial population of
1,000 at age 32.5 for non-smokers and current cigarette
smokers of three intensities. It may be seen that, for
example, for each thousand non-smokers of age 32.5 one would
expect 155 to reach the age of approximately 90 whereas the
equivalent number reaching that age among the smokers of 20
or more cigarettes per day could be expected to be 35. Or,
one could say that of the 905 non-smokers of age 52.5 one
would expect 602 or approximately 2/3 to reach the age of
72.5 years as compared to 422 or less than half of the 882
smokers of more than 20 cigarettes per day at age 52.5.

This first method probably provides the nearest estimate
that can be obtained of the effects of smoking upon the sur-
vival of a population at risk. It compensates to a large
degree for selective effects on the surviving populations
that may be caused by the excess mortality associated with
smokers as compared to non-smokers, or, in fact, between
heavy smokers as compared to light smokers, which may severely
bias a direct comparison of death rates in older or succeeding
age classes, as applied to the standard population in Table
7.4. Another consideration, though of a more theoretical
nature, is the fact that the estimates of life expectancy
are based on a series of 11 populations (the 11 age groups)
rather than following one population through €from the age of
30. In neither case is it expected that the figures calcu-
lated apply exactly to the Canadian population, as the study
population of veteran pensioners may not be assumed to be
completely representative of the Canadian population, and
further, because there was an incomplete response to the
questionnaire, among the veteran pensioners. However it 1is
considered that they illustrate realistically the effects of
the mortality rates of cigarette smokers as compared to non-
smokers in the male population.

The estimates quoted in Table 7.3 were calculated using
the death rates given in Appendix Tables A 6.3 and A 7.7
making the assumptions that the average age of the persons
in each age group was the central point of that age group,
e.g., the average age of persons in the age group 30 to 34
at the time of survey was 32.5 years. Also it was assumed
that the average age at the time of survey of persons clas-
sified as 80 years and over was 84.3 years and that the death
rates over each five year period were 5/6 of the death rates
derived from the six year period of the survey.

Comparison of Deaths in Standard Populations

Death rates vary greatly with age. As mentioned pre-
viously, the distribution of the population at risk is not
that of a typical population in that its character was
determined principally by eligibility for participation in
the two World Wars. Further, the age distribution of non-
smokers varies widely from that of cigarette smokers. In
order therefore to make a general assessment of the deaths
or excess deaths associated with smoking, one is obliged to
estimate those deaths on a single or standard population.

In this study the standard population chosen was a population
of 100,000 males over the age of 30 distributed by age as

was the male population aged 30 and over in Canada at the
time of the 1961 census. This population is displayed in
Table 7.4 together with the deaths by single age class which
one could expect in one year of '"exposure to risk" on the
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basis of the death rates contained in Appendix Tables A 6.3
and A 7.7 for non-smokers and current cigarette smokers of
three intensities of smoking. Thus, referring again to
Table 7.4, it is evident that in a "typical' male population
over the age 30 one would expect in one year, that, for each
1429 deaths among non-smokers, there would be 2202 or an
extra 54% of deaths among those persons who smoked more than
20 cigarettes a day. Also, for example, in the age range
50-69 years, the range in which the effects of smoking may
be considered to be the most pronounced, the number of cal-
culated deaths for non-smokers total 576 as compared to 991
for smokers of more than 20 cigarettes per day which is
equivalent to a death rate of 172% of that of the non-smokers.
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PART 8 - CAUSE OF DEATH, NON-SMOKERS AND
CIGARETTE SMOKERS

Competing Causes of Death

In Part 6 where the overall effects of smoking on
mortality rates were discussed, it was noted that the death
rates of smokers and non-smokers in the older age groups
could not be considered to be strictly comparable.

Now that, in this Section, the death rates of single
or grouped causes of death are to be considered, it must also
be recognized that those causes of death associated with
smoking may not necessarily be considered to be independent
of each other. If each cause of death is considered as a
risk, then in fact a series of competing and interdependent
risks exist and, if smoking augments one or more of these
risks or alters the balance between them, then those persons
who survive a period of cigarette smoking can be expected to
be selected in terms of resistance to disease in relation
to a population equal in all respects except that they are
non-smokers. As a limited numerical illustration of the
effects of these considerations, let us suppose that, in a
certain population there is an excess of say 500 deaths due
to coronary heart disease among a population of smokers as
compared to an equal population of non-smokers of the same
age. If we were to assume that these 500 deaths were caused
by smoking then the population at risk has effectively been
reduced by 500 and, consequently, the probability of dying
of all other primary causes of death has been reduced in
that particular age group. The survivors are therefore
selected, smokers in relation to non-smokers, as they enter
each succeeding age group. '

In this study however no adjustments have been attempted
even within individual age groups as smoking is associated
with increased death rates of more than one disease and one
would need to make many assumptions. For example, one would
have to decide which cause of death associated with cigarette
smoking was primary.

The total numbers of persons at risk therefore have
been used in the calculation of all death rates, but, because
no such attempts are made to compensate for the factors men-
tioned above, it should be borne in mind when examining the
tables in this Part, that, in those age groups in which the
overall mortality ratio of cigarette smokers as compared to
non-smokers is greater than unity, all those death rates or
mortality ratios for individual or grouped causes of death
should be considered to be minimum estimates. Certainly it
would not be correct to assume under such conditions that,
if a certain cause of death had a mortality ratio equal to
or even lower than unity, cigarette smoking was not associated
with or had no influence upon the death rates of smokers as
compared to non-smokers for that cause of death.

Presentation of Data in "Lifetime" and "Current'' Form

A summary of the data collected on cause of death for
cigarette smokers is contained in Table 8.1. It contains
the total observed deaths for persons having a lifetime history
of having smoked cigarettes only, persons who, at the time of
the survey currently smoked cigarettes only, and persons with
a history of smoking cigarettes only but who had stopped
smoking at the time of the survey. It should be noted that
the first category of smokers, i.e. those having a "lifetime
history of smoking cigarettes only'" are presented a second
time within the category of persons who ''currently smoke
cigarettes only'". One may observe from this table that the
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mortality ratios of those persons classified as having had

a lifetime history of smoking cigarettes only are very similar
to those of the current cigarette smokers. Thus it would
appear that having had more than one smoking habit in a life-
time, i.e., having at some stage smoked pipes or cigars singly
or in combination with cigarettes does not have a marked effect
upon the distribution of deaths and death rates by cause of
death if the person proceeds to smoke only cigarettes there-
aftey.

It is not considered necessary, therefore, to trace
through the causes of death of both smoking categories in
detail here, and, principally because of the fact that the
categories "current cigarette smokers' have the larger popu-
lations, they have been selected for more detailed study.

Before considering a further breakdown of these data
however, it is noted that the mortality ratio is greater than
unity for all twelve selected cause of death groupings with
the single exception of 'vascular lesions' within the
"current cigarette smokers'. Also of interest is the fact
that, while in general, those persons who had stopped smoking
have lower overall mortality ratios than the current cigarette
smokers, certain causes of death have increased mortality
ratios, in particular the mortality ratios for both bronchitis
and emphysema are 12.50, the highest overall mortality ratios
recorded in Table 8.1. he fact that the death rate from
bronchitis and emphysema is more than twelve times as high
among discontinued smokers as among non-smokers is strong
evidence for implicating smoking as a cause of these diseases.
It is also further evidence that persons who stop smoking
often do so for medical reasons.

Presentation of Mortality Ratios by Age Group and Intensity
of Smoking ' '

Table 8.2 contains mortality ratios by cause of death
for current cigarette smokers, classified by the quantity of
cigarettes smoked and by age class. Three broad age classes
only were used in order to avoid, as far as possible, the use
of very small numbers. Even so it will be observed that small
numbers could not be avoided altogether. One should there-
fore consider the mortality ratios presented with confidence
varying in accordance with the size of both the numbers of
the deaths "observed" and "expected'" upon which each mortality
ratio is based.

The most logical method of examining the data contained
in Table 8.2 is probably by age class.

Age Group 30-49

In the age group 30-49 the death rates of those persons
who smoked less than 10 cigarettes per day appear to be
approximately equal to those of non-smokers. However, the
overall mortality ratio does increase to 1.17 and 1.29 for
the smokers of 10-20 and 20 plus cigarettes per day respec-
tively. This increase in the overall mortality ratios is
seen to be, on closer examination of the table, largely a
reflection of increased death rates due to "Coronary Heart
Disease'" (420.1) and "Other Heart and Circulatory Diseases"
(400-468) of smokers of more than 10 cigarettées per day
relative to non-smokers. Lung Cancer also has a mortality
ratio above unity although one is obliged to note that these
mortality ratios are based upon small figures. The other
two respiratory diseases which have very high mortality
ratios in the older age groups, namely, bronchitis and emphy-
sema are almost nonexistent as causes of death among both
smokers and non-smokers in this age group.
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Age Group 50-69

It is in the age group 50-69 years that the differences
between the death rates of smokers and non-smokers reach their
maxima. Probably this is because the effects of the selective
survival of cigarette smokers in relation to non-smokers has
not become sufficiently pronounced to reduce the mortality
ratios, it being noted that while the death rates of smokers
as a group in the age group 30-49 were higher than non-smokers,
the numbers of excess deaths actually involved were not large.
In actual fact, in Table 8.2, the total EXCESS deaths in age
group 30-49 are 83 based upon 558 observed deaths and a popu-
lation of 18,915 current cigarette smokers whereas, in age
group 50-69 there are 1,120 EXCESS deaths based upon 2,722
observed deaths and a population of 14,157. The age group
50-69 is therefore probably the most important age group for
determining the effects of smoking. '

Upon examining the mortality ratios for the age group
50-69 in Table 8.2, it is quite remarkable to notice that,
considering all causes of death, including "residual", only
2 of the 36 mortality ratios are less than unity; further,
the overall mortality ratios increase from 1.51 for smokers
of less than 10 cigarettes per day to 1.81 for smokers of
more than 20 cigarettes per day respectively.

Turning from the consideration of overall mortality
ratios it is found that diseases affecting the respiratory
system have the highest mortality ratios. The probability
of dying from lung cancer or bronchitis is more than twenty-
five times as high for heavy smokers as for non-smokers while
deaths from emphysema occur more than seven times as fre-
quently. Deaths from pneumonia and influenza are also more
frequent among smokers than non-smokers in this age group.

Deaths from heart and circulatory diseases (I.S.C.
Nos. 400-468) are more than fifty per cent more frequent
among cigarette smokers than among non-smokers. Because
deaths from this group of diseases are frequent in relation
to deaths from other causes in this age group they account
for the bulk of the excess deaths among smokers relative to
non-smokers in this age group.

In addition to cancer of the lung, the mortality ratios
of "All Other Cancers" are above unity at all intensities of
cigarette smoking in this age group while cancer of the
pancreas occurs six times as frequently among heavy smokers
as among non-smokers. If considered together the excess
deaths from all cancers account for approximately one-third
of the excess deaths among cigarette smokers who smoked more
than 20 cigarettes per day in the age group 50-69.

It is in this age group that deaths due to accidents,
poisoning and violence are greatest for cigarette smokers
relative to non-smokers.

Age Group 70 and Over

Age group 70 and over is the age group in which the
effects of selective survival are the most evident in that
the mortality ratios, in general, are lower than those in
the age group 50-69 and also in that there is little or no
tendency for the mortality ratios to increase in magnitude
as the quantity of cigarettes smoked increases.

In age group 70 plus, the mortality ratios of "Coronary
Heart Disease"” and '"Other Heart and Circulatory Diseases"
remain consistently above unity at approximately the same
magnitude as in the 50-69 age group, and, as in the other
age groups, they account for a large proportion of the excess
deaths. Further the respiratory diseases, lung cancer,
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bronchitis and emphysema have high mortality ratios although
they are in some instances based upon small numbers of deaths
and expected deaths. For cancers other than lung cancer the
mortality ratios are above unity and are essentially the same
as in the 50-59 age group. The mortality ratios of pneumonia
and influenza are less than unity.

Expected Deaths Based Upon '"Standard'" Populations

Table 8.2 summarizes the data collected on cause of
death for current cigarette smokers in comparison to non-
smokers in as much detail as is justified considering the
numbers of deaths observed and size of the population at risk.
From Columns 12-14 it may be seen that the mortality ratios
quoted for all ages combined, while being a guide to the
overall situation, are somewhat arbitrary depending upon the
age distribution of the current cigarette smokers in this
particular study. In Part 7, the overall death rates of
cigarette smokers were applied to a population of 100,000
males distributed as the male population of Canada aged 30
and over in 1961 in order to illustrate, in a realistic per-
spective, the efféects of the differential age-specific death
rates of smokers and non-smokers. Similarly in this Part
the age-specific death rates for the various causes of death
have been applied to a population of 100,000 males distributed
by age as the male population aged 30 and over was in Canada
at the time of the 1961 €ensus.

Table 8.3a contains in Columns 3-6 the calculated
numbers of deaths of non-smokers and cigarette smokers of
three intensities for such a standard population during a
six year period. Also this table contains in Columns 7-9
the numbers of deaths by cause of death for cigarette smokers
of three intensities which are in excess of those of non-
smokers. Table 8.3b, in Columns 3-5, then displays the
percentage distribution of the excess deaths recorded in
Columns 7-9 of Table 8.3a together with the mortality ratios
for each cause of death within the three cigarette smoking
intensities in Columns 6-8.

From the estimated deaths by cause for cigarette
smokers and non-smokers in Columns 3-6 of Table 8.3a, one
may obtain a perspective of the cause of death pattern for
a typical male population aged thirty and over. It is seen
for instance that among non-smokers the principal causes of
death are the combined heart and circulatory system diseases.

Comparison of Quantities of Excess Deaths with Mortality
Ratio Magnitudes

Turning to the percentage distributions of the excess
death among cigarette smokers in Columns 3-5 of Table 8.3Db,
one notes that the three distributions representing the
three intensities of cigarette smoking are very similar and
that coronary heart disease accounts for the largest pro-
portions of the excess deaths, and, together with other
heart and circulatory diseases, constitute in the region of
two-thirds of all the excess deaths. In terms of numbers
of excess deaths, those deaths caused by lung cancer are
ranked third in frequency of occurrence while bronchitis is
ranked lower, twice in rank 4 and once in rank 6. When the
mortality ratios in Columns 6-8 of Table 8.3b are considered
however, then bronchitis and lung cancer are ranked first
and second whereas heart and circulatory diseases are found
to be ranked generally fifth, sixth and seventh.
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Summary Patterns of Multiple Disease Associations

Table 8.3b provides a summary of the pattern of diseases
found to be associated with cigarette smoking in this study
based upon Canadian veteran pensioners. It is interesting
to note from this table that the three groups of diseases
which account for the largest numbers of excess deaths,
namely, "coronary circulatory diseases', '"other heart and
circulatory diseases' and "lung cancer'" also have mortality
ratios which have an overall tendency to increase with the
quantity of cigarettes smoked. Also, as was noted when con-
sidering Table 8.2, these three groups of diseases were the
ones with mortality ratios greater than unity for cigarette
smokers as compared to non-smokers in the youngest age group
30-49 years.
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PART 9 - DURATION

Considerations Respecting Analysis of Data

In order to compare properly the age-specific death
rates of cigarette smokers by duration of smoking with the
age-specific death rates of non-smokers, consideration would
need to be given to the effects of selectivity of death among
survivors and competing risks of death as has been noted pre-
viously. The survival of cigarette smokers relative to non-
smokers is considered to be selective, in this instance;
the effects of selective survival are also expected to be-
come more important or pronounced as duration of the cigarette
smoking habit increases. However, these effects can be
expected to be negligible for the first short period directly
after commencement of the smoking habit.

The data presented here for the study of the effects of
duration of cigarette smoking are based upon persons having
a lifetime history of having smoked '"cigarettes only' rather
than those persons who smoked '"cigarettes only' at the time
of survey. This is principally because it would have been
difficult to measure the duration of the cigarette smoking
habit if it had at the same stage been discontinued in favour
of, or compounded with, cigar or pipe smoking. Therefore,
in this particular instance the smaller numbers in the
"smoking history of cigarettes only" group have to be accepted.

In considering the effects of cigarette smoking in
relationship to the duration of the cigarette smoking habit,
it is reasonable to expect that a period of time may elapse
between commencement of cigarette smoking and the time at
which death rates in excess of those of non-smokers become
apparent. The length of this period of time may further be
expected to vary with intensity of smoking, inhalation, age,
etc. Finally, cigarette smoking may require longer periods
of time to induce some diseases or disease conditions than
other diseases and the magnitudes of the mortality ratlos
of individual causes of death may each be expected to bear
a different relationship to the duration of the smoking habit.

The small numbers of persons under study for duration
do not permit the examination of all possible factors in-
dependently in relationship to duration of smoking. Because
of this limitation, the relationship of only one factor to
duration of cigarette smoking is considered at one time.

Relationship to Intensity of Smoking

The data in Table 9.1 concerning the effects of dura-
tion of smoking in relationship to intensity of smoking
suggest that, after a period of approximately five years of
cigarette smoking, regardless of intensity of smoking, there
is an effect as measured by the mortality ratio and that this
effect increases through the longer duration periods. How-
ever there would not appear to be any obvious mortality peaks
or points of inflexion. '

Relationship to Age of Smokers

In order to gain an indication of the effects of
cigarette smoking by duration of smoking in relation to the
age of the smokers, the data were arranged into three prin-
cipal age groups and are presented in Table 9,2 - Jt shonld
be noted here that it is not possible to derive from this
table estimates of the ages at which smoking was commenced
because total smoking durations were measured with allowances
being made for any intermediate periods in which the persons
under study may have stopped smoking. Also, where a person
indicated a "lifetime" history of smoking, it was assumed
that smoking was commenced at the age of 16.
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From Table 9.2 it will be noted that the mortality
ratios are essentially greater than unity for all persons
who had smoked for 10 years or more. For persons who had
smoked cigarettes for less than 10 years, the data are less
definitive. One interesting observation which may be made
from this table is the fact that the mortality ratios in age
group 50-69 are, with one exception, the highest of the three
age groups for all durations of smoking. One point however
should be made. Since there is an association between age
and duration of smoking, we have controlled this factor in
considering duration in relation to intensity of smoking
and cause of death by only using expected deaths based on
comparisons of smokers and non-smokers in comparable age
groups.

Relationship to Cause of Death

Because one may not assume that the latent or induction
period is the same for all diseases associated with cigarette
smoking, Table 9.3 which contains the mortality ratios of
the various causes of death by duration of smoking was pre-
pared. On referring to this table, one notices that, for
most causes of death, the numbers of observed and expected
deaths upon which the mortality ratios are based are too
small to justify comment. Two causes of death do however
appear to justify comment. The death rate from coronary
heart disease, the disease which accounts for the largest
numbers of deaths in all duration categories, appears to be
directly affected, that is, it appears to be affected in less
than five years of cigarette smoking, and further, the mor-
tality ratio remains quite constant thereafter. On the other
hand, the mortality ratios for lung cancer show a definite
tendency to increase with duration, especially in the period
between 15 and 40 years of cigarette smoking. The same
tendency is noted for two other respiratory diseases,
bronchitis and emphysema, the latter being based however on
very small numbers. ‘
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PART 10 - INHALATION

Definition of an "Inhaler"

The effects or conditions associated with inhalation
are difficult to determine because inhalation, or rather de-
gree of inhalation, is hard to define and to measure objectively.
Smoking habits are personal and an experience in smoking or a
type of smoking which one person may consider as inhalation
another may not.

Correspondingly, respondents to the questionnaire were
simply requested to check "Yes' or "Neo' in answer to the
guestion, "Do you inhalel?', with reference to their curvent
smoking. One may therefore expect a certain degree of over-
lap or ambiguity in reporting which would tend to reduce the
prominence of any effects which may be associated with inhala-
tion. '

Characteristics of Study Population

The data examined here concerning inhalation were com-
piled from the questionnaires returned by veterans of World
War II only who smoked cigarettes. More than 90 per cent of
those questionnaires contained an answer to the question re-
garding inhalation during cigarette smoking. From Table 10.1,
it may be seen that inhalation status as reported in this study
cannot be considered independently of either age class or
amount smoked. The ratio of inhalers to non-inhalers generally
increases with the amount of cigarettes smoked within single
age groups, the differences in the ratios generally being
greater between those who smoked less than 10 cigarettes per
day and those who smoked 10-20 per day than between those who
smoked 10-20 and those who smoked more than 20 cigarettes per
day. In general, with respect to age, the ratio of inhalers
to non-inhalers decreases with advancing age within each of
the three "amount smoked" categories.

It is worth moting in this respect that this trend for
less inhalation in the older age groups applied only to their
present smoking habits. The change may represent differences
in smoking habits of successive cohorts; or it may on the
other hand reflect shifts in smoking habits in old age which
favour survival.

Comparison of Death Rates of Inhalers vs Non-inhalers

Because of these two associations comparisons in the
death rates between inhalers and non-inhalers may only be made
properly within individual "amount smoked" and age classifi-
cations. These comparisons are presented as mortality ratios
in Table 10.2 and as death rates in Table 10.3. '

Study of Table 10.2 reveals that in 22 of the 30 com-
parisons the mortality ratios are greater than unity, i.e.
the observed deaths among inhalers are greater than the numbers
of deaths expected on the basis of the age-specific death
rates of non-inhalers of otherwise equivalent smoking habits.
Further, in five such instinces, which are indicated by a
sign in Table 10.2, the observed deaths of inhalers are signifi-
cantly greater than the expected deaths while in none of the
eight cases in which the observed deaths were less than the
expected deaths i35 the difference sigiificant; the small
numbers of non-inhalers contribute to the erratic fluctuations
found among the mortality ratios in Table 10.2.
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Comparison of Death Rates with Non-smokers

Table 10.3 contains the death rates of current cigarette
smokers by inhalation habit in direct comparison with the
death rates of persons who have never smoked. One notes from
this table that the death rates of inhalers are, with the
exception of one rate based upon exceedingly small numbers
in age group 75 and over, consistently higher than those of
non-smokers at and over the age of 45. By comparison, the
death rates of non-inhalers are generally higher than those
of non-smokers at and over the age of 55.

On the basis of these data it is considered justifiable
to conclude that those cigarette smokers who consider them-
selves to be "inhalers'" have death rates higher than 'non-
inhalers'" of otherwise equivalent cigarette smoking habits.
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PART 11 - OCCUPATION

Occupation as a Factor of Selection

In a series of populations of the same sex, ages and
smoking habits but of different occupations, one would expect
to find a difference in the death rates between the occupa-
tional groups. There are two principal reasons why such
differences may be expected. In the first instance, there
is a certain degree of selection based upon personal attri-
butes. For instance, one would generally expect persons
pccupied as farmers, fishermen, or miners, to be physically
fit at least when entering into those occupations, whereas
alternatively, persons employed as clerks, salesmen, etc.,
may have been obliged to enter those occupations because of
poor health. Other factors which may influence choice of
occupation include intelligence, economic status of parents,
etc. The second category of factors include those associated
with the occupation itself. The death rates in some occupa-
tions may be high due to, for instance, accidents, while
other occupations may be assoclated with a high level of
physical activity unaccompanied by any physical or other
type of danger.

In this study, although secondary occupations of World
War I pension recipients were coded, it did not seem that
a second occupation would yield enough distinctive information
to warrant a two stage analysis of the results. Consequently
for World War II only the principal lifetime occupation was
coded and the analysis is based on these data for the total
population of cigarette smokers and non-smokers. For further
details on the coding of occupations see "Occupation Coding"
in Part 4, "Handling of the Data'.

Classification of Occupations

Scme 14 occupational groupings with a further 8 particu-
lar occupations or sub-groups of occupations were selected
for use in this study. The basis of this classification was
the "Classification of Occupations, Ninth Census of Canada
1951", compiled by the Deminionm Bureau of Statistics. Al-
though these 14 groups of occupations are somewhat broad,
it was considered that they were specific enough for an
exploratory examination of the effects of occupation and
probably the best compromise possible considering the size
of the populations available for study.

Cause of Death by Occupation

In .this study, it is not possible to explore in detail
the associations between occupations and causes of death in
relation to smoking because the populations available for
study are too small. Because of these limitations of popu-
lation size, the more modest approach of examining the pattern
of causes of death within occupations in relationship to the
overall pattern of causes of death for all occupations was
undertaken. Table 11.1 contains, therefore, the percentage
distributions of deaths by cause of death for 14 principal
occupational groupings. This table is based upon persons
aged 30-64 who had, at the time of survey, a lifetime history
of having smoked cigarettes only, or in combination with
cigars and pipes. This particular population was chosen for
study because it was considered to be the largest relatively
uniform population which could be obtained from this Canadian
Study. It would have been preferable, for instance, to have
examined the cause of death distributions between occupations
using non-smokers, but the numbers of persons involved was
too small, also, as may be deduced from Table A 6.1, seventy
per cent of the deaths among non-smokers were among persons
aged 65 and over at the time of the survey. Even so, it will
be noted from Table 11.1 that the numbers of deaths are very
small for many causes of death.
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From Table 11.1, it can be seen that the distributions
of deaths by cause of death do not appear to vary considerably
between each occupation and the distribution for all occupa-
tions combined considering the very wide age group upon which
this table is based and the possibilities of different pat-
terns of smoking habits prevailing between the 14 occupational
groups. Tables 11.2 and 11.3, based upon the same deaths
divided into deaths of persons aged 30-49 and 50-64 respec-
tively, indicate that the same consistency exists in the
distributions of deaths by cause of death within these more
limited age groups.

This negative finding from our study provides no con-
clusive evidence concerning such relationships. The age
groupings are very broad and different distributions within
age groups of the population could expose them to quite dif-
ferent risk of death patterns.

Death Rates Within Occupations

Table 11.4 contains the expected deaths by occupation
of non-smokers and current cigarette smokers of three inten-
sities at the time of survey. These expected deaths were
obtained by applying the age-specific death rates of persons
of the smoking habit in question to a hypothetical population
of 100,000 males aged 30-64 distributed by age as was the
male population in Canada in that age group at the time of
the 1961 Census. For all occupations combined, the numbers
of expected deaths increase with the quantities of cigarettes
smoked. These expected deaths are proportionate to the
numbers of expected deaths quoted in Table 7.4 for persons
aged 30-64. Table 11.4 illustrates that, in general, the
numbers of expected deaths of persons within each occupational
category tend to increase with increasing amounts of cigarettes
smoked. While there are partial reverses to this general
trend, the populations and numbers of observed deaths upon
which these expected deaths are based are, in many cases,
very small. The populations involved are given in Table A 11.1
while the numbers of observed deaths are those quoted in
Table 11.5.

Interactions of Cigarette Smoking and Occupations

Having examined evidence which suggests that within the
various occupations death rates increase with increasing
amounts of cigarettes smoked, it 1s of some interest to try
to discover whether some occupations tend to augment the
effects of cigarette smoking, or, alternatively if other
occupations tend to suppress these effects. To use statis-
tical terminology, an attempt is made to determine whether
interactions ecxist between cigarette smoking and occupations
in order to both increase knowledge of the etiology of smoking
and to suggest possible areas in which further research may
be useful.

To distinguish any effect(s) due to occupation, the
non-smokers were considered as one group, while the current
smokers of cigarettes were divided on the basis of intensity
of smoking into three groups: 1less than 10, 10-20 and more
than 20 cigarettes per day. The age-specific death rates
were derived within each of these four groups using all occu-
pations combined. These overall death rates were then applied
to the populations at risk in each occupational classification
by agec class within the age 1limits 30-64 years to derive the
overall "expected" deaths for each classification. These
"expected" deaths may be found listed in Table 11.5 together
with the total deaths in the age group 30-64 which were
actually observed. Table 11.5 draws ones attention to the
fact that, although the observed deaths and "expected" deaths
are the summation of those occurring in all age classes from
30-64 years, many of the deaths and "expected' deaths total
5 or less whereas few total more than 50,
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Mortality ratios for each pair of observed and expected
deaths are to be found in Table 11.6. They were termed
""standardized" mortality ratios, as, in most cases, the
expected deaths are not based upon the age-specific death
rates of non-smokers as is usual throughout the remainder
of this study.

One may see that these standardized mortality ratios
presented in Table 11.6 are, in general, distributed about
unity in a random manner. - There are, however, exceptions.
Consider for instance the Agricultural Group (Nos. 500-509)
and in particular Farmers (No. 500) who in all instances
have mortality ratios of less than one. In other words,
farmers tend to enjoy lower death rates than the majority
of persons in other occupations within each smoking category
even though within the occupational group farmers who smoke
also tend to be associated with higher death rates than
those who do not. Similarly, Office Clerks (No. 115), are
seen to have higher than average death rates in all four
smoking categories.

There are other occupations with similar high and low
death ratios. Ratios for managerial and professional workers
are low throughout. Ratios for service occupations and
labourers are higher than average for all levels of smoking.

In the group, Taxi, Bus and Truck Drivers (Nos. 213-217
and 247-249), one observes the pattern which may be expected
if an inter-relationship did exist between smoking and oc-
cupation. The standardized mortality ratio increases from
0.74 for non-smokers through the low and medium intensity
cigarette smokers to a high of 1.40 among those who smoke
more than 20 cigarettes a day. Before arriving at the con-
clusion that such an inter-relationship does exist in this
occupational grouping however, one should note from Table
11.5 that there were only five deaths among the non-smokers.

In the 24 occupational groups if the rankings of magni-
tude were arranged on a random basis, one would expect to
find one example on a chance basis in which the mortality
ratio would increase systematically from non-smokers to
smokers of more than 20 cigarettes a day. In fact, a check
on the rank order of indices for the 24 occupations reveals
that the pattern does not differ significantly from one that
could be attributed to chance.

The reverse type of observation may also be made in the
case of Farmers (No. 500) to the effect that farming to some
extent negates the effect of smoking. While indeed it may
be true the same criticisms can be applied as previously
except that, while the occupation group '"Farmers'" has a
higher population at risk, as demonstrated in the numbers
of "expected" deaths in Table 11.5, the drop in the standard-
ized mortality ratios in Table 11.6 is only from 0.91 among
non-smokers to 0.80 in the highest cigarette smoking category.

In view of the well-known and recognized health hazards
associated with some particular occupations, it may be a mat-
ter of some concern that these effects were not demonstrated
by our study population. A brief consideration of the factors
involved however may throw some light on this question.

Occupational hazards to health have been demonstrated
as applicable to certain occupational groups in certain in-
dustrial settings in which exposure factors could be measured.
All such conditions and definitions of the working situation
are lacking in our present study. Even such groups as miners
and painters are not clearly designated as to their occupa-
tional setting.



- Bk =

The results of this study with regard to occupation
must therefore be seen in proper perspective. One can only
say that from this study of major occupations reported by
veteran pensioners that there is no clear evidence that any
specific occupation per se contributed to the death ratios
reported by the study population. It would therefore seem
that an unselected group of veteran pensioners provides a
poor study group from which to demonstrate health effects
directly attributable to particular occupational hazards
through excess mortality.



- 65 -

TABLE 11.1

rad1d go/pue sIBFTO U3lm UOTLBUTQUOD UT IO SUOTY

0'00T ©fTH Jor00T %9 JorooT EEE |orcol  EEE |0°0OT 26 |0T00T 209 [0°00T 96 |[0'00T @3 [0'00T ¢Thlo'00T  08E (0°00T £0E | 0°00T €T |000T  6L9 |0°COT 942 [0°00T il T®10%
AR 645 |2t 12 |[6°el £ |2t o |9'6 g 11 69 %01 0T |[2'01 € 0°tT #6 MU €1 15 211 HE 921 26 0°6T 20T (€791 oh |4'01 St Tenpisay
2L 662 |n°6 2 &9 g2 |9°6 2 |g't 2 244 €€ |¢'TT 1t jorlt ST |26 gt |E°¢ oz |69 12 L'g g 66 of |64 I [g"L 11 666-008 30UBTOTA
SBUTUCSTO4-S3USPIocY
0T 2% 9T 1 12 ) 50 2 g8 £ (98¢ 6 - 0 11 T Lo £ |go € Lo 2 2'1 G 10 € 70 1 w1 2 1128 swas Aydug
s g 149 5 o] 6 1 < e g 6'1 1 A £ |12 2 b 1 71 9 |91 g 01 £ 2'1 S €0 z 21 £ - 0 205-005 ST3TYouOIg
y 11T 91 1 6" 1 91 (1°2 L 61 1 (431 12 = 0 € £ 6°€ IS 6 o€ 6 2'e 6 61 o1 |9t % S E S £64-084 BIUSNTIUT
puB BIUOUMSUJI
gret 606 |grlL S 71T gt I 1T gt (€l 6 £ret LV 1 2T |9° €T 21 |1-o1 en 911 6N i Lo M 41 96 €1 S -1 Q1 | T-0o2y sseq |seseasig AI01EINRITY
89~ 00% pue qJIwdf Ja3Yi0
2L mST |62 61 [¢qE ¢TT |4°SE 8T [9owE 9T |6U8E =€z |¢rle 9 llrzm o2 |t9f  TET |60¢€ 6ET |otgE LTt | 2 Th oMT [€°gE o092 |T' T TOT 196 26 T oz 28831
aaesy faBucac)
(4] 1l 601 L €9 12 |%'s a1 (L0l 4] £Q gt |2'¢ < 711 0T L4 ZE |19 g |97L €2 69 Le L £ |6'9 Lt |2'g 6 HEE-OLE SUOTSIT JIBTMOSEL
£6 lge 12r9 4 201 w |T°8 lz g€ z £ e o |¢rel g1 |89 g 0t gn |T°TT zh |9°8 9z 0L 62 g 0T zL |g6 g |62l g1 sIsoum) I2Y30 T1V
gt L . o [T 9 |81 9 7 o P ot |T°€ £ |ee z o1 woTe g (&c L &1 g e g1 |1 € |se il T8T-0LT seounn
Lasutan-o3T1us)
(4] 62 = 0 2L w2 |L'g 62 |61 g G L I R A kit 0'Q L €6 2z |iL'g {5 S S 91 [} Le £c g |e°€ 8 60 o £9T°291 sasoue) fung
60 LE = 0 €0 3 21 L 61 T 0°1 ] 01 1 €12 e 2T < 91 9 €0 b L0 £ Lo 4 g0 2 = 0 LET SEaIOUBS JO J22UB)
ﬁ syzeag % sysesq ﬁ sya=sq ﬂ syyeaq % syyeaqQ ﬁ syqesq ﬂ sysweq| ¢ sy382Q ﬁ sygsaQ 4 sy3BaQ ﬂ SY38aQ % syyeaq ﬂ sysBa(Q % syaBaq & s44382(q)
s = s ” - 5 N - 69E-29¢ 662-192 . " -
0LE 036 056 6£6-016 668-068 £€88-00L 619-109 895 -056 605-008 664-20% GoE-T0E s 6TT-0T1 660-090 650-100 Zaqumy
yzeaq
apoY
saosulU TEOTUERIIN Furdoy TeTOUSUTY | UOT3BOTUTWMC) Io asnm)
18300 p393e98 30N Saaanoqe] UOTIOMAZSUOD| oo e 4 puE futup fFurddes], [TeanyTnoTITy| 90TAILS pue pus 189197 |TBUOTSSaJOId| Telssdsuey £y
F3EI8 FUTINIOBINUEK ‘GutysTd TeIOISUWO) |uoTyErI0dsuBL],

sawT9aI T AT9UL JO POTIad ® PUTJang 4S971391e81) payouWg SABH OUM H9-0F paBy satey 40 uoljednoog £q sysesq 29eluanisg pue syjes(q

STWIIZATT YIFHL JO QOIMEd ¥ DNIHNT »STIITIVOIO QENOWS HAVH CHM #9-0f DY STIVW J0 NOIIVANOO0 XE ANV HIVAC 40 ESOVD 19 SHIVIC FOVINAOHHd @IV SHIVEQ




TABLE 11.2

radid hO\mEd sI8BTO Y3TA UOTRRUTQUWOD UT 10 JUOTY

SaWT33JTT ITAUJL JO POTIad B JUTAN 45999008310 poqoug oasH OUM Gy-0f pafy soTw J0J uoTgednodg £q syjesq 25ejusdIag pue syjesq

0°00T o6 [0°COT L Joroor €L jor0OT TL jotool @ 07001 H#ET |0"00T €28 Jo*00T E2 |0'00T 00T |Oo'00T OL |0°00T L9 0°00T 60T |0°00T 64T |0*00T 9f |o"00T 12 18307
602 06T €765 91 [E'te Lt Jegt €1 |6 Lt £ AR fg [l ki L@ 2 0" He e |6'28 91 [6°T1 g €761 e 122 2€  |eree [+ €41 € TBNDTS3Y
691 €61 8wt 1 5 L1 15 S [ 91 = 0 L-gt 12 {0t L G Eq 0T |0'61 61 €T o1 |6'02 #T €81 oz (3] gL |6'€1 S S'6 2 666-008 SOUSTOTA
sBUTUOSTOJ-SqUapPTOay
20 2 = 0 - 0 ~ 0 = 0 = 0 * 0 = 0 = 0 1'1 1 = 0 6°0 1 = 0 g 0 = 0 T Les e s Ayduy
40 1 - 0 = 0 = 0 = 0 L0 T * 0 = 0 G 1 = 0 = o} 60 1 Lo T = o] - 0 206-005 STHTYOUCIE
61 LT = 0 it € - 0 = 0 L=E 4 & 0 £ 1 61 T 1 1 (S} € 60 T 71 4 & 0 % 0 £64-084 BIUINTIUT
pUB BTUOUMSUJ
<6 el nrl g |2'g e |66 Lo ooz 2 (L6 T |E'm 1 LA noojortt TT |9°% 9 J&L s €L 2 €0t ST T 1T v [$°6 2 |T1-02h $99T|sasessiq £I03B[NOITY
Qoh-007 PUB 5IBSH 1330
9*2¢ g6z |T'TT € Iy'le o2 |[stée T2 [§rlE £ [ErlE 06 |g'wE @  |L'B 2 Jorfe kg |62  E2 [§°SE LA B S & S (1 S S PR S Bt A 4 B 1-oeq 2eBIETQ
43289 AaBUC.I0)
Ly €4 e 1 1944 Lt 9° G n - Q L€ 4 = o] Lg 2 [oRR ] L 62 2 06 g L€ i 2'9 6 9'¢ 2 = 0 HEE-0EE SUOTSI] JWINOTBA
0-g €L L€ 1 9'6 L 0L S s o] L'g & 0'€1 € L8 2 0'6 6 Ls f 0'6 9 L€ L 42l g1 |g'e 1 061 ] sxadue) JaUQ TIV
6'0 ) = o] ' 1 1 7' 1 1 . 0 Lo T “ 0 = 0 = 0 11 1 - 0 60 1 1'e £ N o] = 0 181-0LT sa80uE)
Aasutan-o3tusn
c-€ of - 0 L2 2 ENS 4 = 0 St 2 = 0 s 0 06 S T L 4 S 1 1 9'4 S L0 1 - 0 g 1 £91°291 saadur) Sung
90 2 = 0 * 0 - c = 0 = 0 % 0 ¢ o |o€ € It T = 0 - ¢ - o |ge 1 7 o Lt £83IOUBE JO JB3UBYH
4 syymaq % syyeeq| ¢ syyeaq| % stgeaq n.m. syyeaq| 9% sujesq| % syzesq| ¢ suzesq| ¢ syaeaq m syqeaq| ¢ SYJED % syasoq & syyea| % sygeaq| ¢ sy yea(]
e < % s a 2 ace — — 69£-29€ 662-152 - o _
0L6°0%96 056 E£6-0T6 668-069 688-00L 619-109 895-066 605-008 66t-20h 646 -T0E 162-To2 611-0T1 €60-090 €50-100 zoquumy
" yyesq
Ipayd
szsoutDtg TeoTUBYO3Y Putdsog TeTouBUTL UOT 4B TUNUIOD Bl | & 95tED
18301 Paqe38 308 SI3INOYE] UOT1ONIZSUC) hpmén.a.wpm pue Jurut ‘Guiddeay [Teanginotady| adTazeg pus puz TBOTIITD [TEUOTEZSRFOIg| TRTIofwuBy sl
FAE FuTaIngoRINUBK fBatystg TeToasumio) |uotqeyxodsusag,

STATIAITT YIAHI 40 QOIYAd V ONINNG *SHALITHVOI) CIMOMS TAVH OHM 6%-0f CIDY STTVH JO NOLIIVANOD0 AL NV HIVIA JO0 TSNvD X4 SHIVAC IDVLEOYEd @IV SHIVIT




TABLE 11.3

+od1d 10/pue sIEBBTO Y3TM UOTHBUIQEOD UT IO SUOTY 4

0°00T Thet |orooT1 LE |0'00T 092 [0'00T @92 |0'00T i |o*ooT goh |0*00T EL |0'00T S9 |O0°0OT SIE [0'00T OTE |0°00T 9E2 | 0°00T +#0E 0001 4£¢ [0"00T o012 |o'ooT €1 B30
THIT 65E G €T 9 0°0T g¢ |g'TT 1€ |6 % 2 86 o |e'g 2 20T L g6 of €11 GE |0 TT 92 201 1€ T2ET oL |2'¢1 2€ |96 g1 TeNpTSaY
S q o4t 16 2 8 € 0T |T1°9 9T S 2 o2 gL 1566 f o S 09 61 |e't oL {07% L €6 91 26 gec |6'2 9 £l 6 666-008 30UaTOTA
S3UTUOSTOJ-S4USPTI0Y
21 o% 2 ] 1 Lz L 80 e 89 € 6°1 € - 0 ¢ 1 1 Ot € 9'0 2 g8'0 2 €1 L] 90 £ S0 T 91 4 1 Lz2¢ Burs s Aydutg
9°'1 T4 o o |61 & e g8 (&2 T |9 gt |Le g (61 T 9'1 S 61 g |ET £ £1 ft 2o T %t € = 0 205005 STRTURUCIE
62 16 1z 1 0°g £T. |Lre L €2 1 '€ 91 = 0 1€ 2 g ST |9tz 8 s'e 9 o2 2 S 1 2 6T i 14 S £64-081 BZUSTTIUI
PuEs BTUOCIMAUI
TET een 19 € £t 2t g 11 1€ |6°6T L 0'€1 9 |1°¢t 11 (€2t g g6 1€ (€21 gE  |S*9T 6£ 211 gt 2'ST e |8 ET 62 |0°€T 9T |[T1-02y sso7|sasessiqg AI02®INOITY
B9H-007 PUB 3J834 Ja43(
4= ghet |2t gy 91 |5'9€ S6  |orlE L6 T4t ST |6°gE 281 |8t ge L le 8T |9Toh 82T [1°'9¢€ eIl |h"6¢ €6 e 1h let o6t Qoz 10" Th 9 [0°<E £ 1°02h 35BASIQ
1I83H AJBUOJIOD
0L [ee 2'91 9 ¢'g VA S S #1 |16 | ik £ |g'g 4 £zl g 6'R ge |[g'¢ 12 f{e'l L1 gL £2 2's ge [T+l ST (€42 & H#EE-0EE SUOTSST JIBTNOSEA
15 H1E e £ 401 Lz |%g AN (AR | e 88 0 |€2T é 2°8 1 o1 IS fats gt |¢'8 02 2'g gz 1°0T 6 [&U0T 22 |71t #1 $I20UB) ISYI0 TTV
1°2 Lg = o] 6T < 6°1 $ = 0 6'1 6 T4 £ 1€ 2 £'1 7 €2 L o€ & 91 4 h'e L £ €€ 1 18T-0LT saadus)
AIRUTIN=03TUID
oL 6£e - o ¢'g 22 (66 [T [N o 2'e ™ |6°S T 80T L 7°¢ L1 |06 g2 4@ ST 2L 22 9°C [ST <289 2 e=l, 6 £oT1 2ot szadue) Bung
01 19 = 0 #°0 T 61 1 g2 1 €1 2 71 1 1€ z 90 2 91 4 170 1 01 £ 60 < 6 0 1 = 0 14T sBAIdURZ JO J2DUED
% syssaqg % SyasaQq| % SyIwRQ| ¢ suIEA| P  SUIEAQ| % syyseq| ¢  sylweq| ¢ suswag| ¢ susmeq| ¢  suseaq| ¢ suseRQ g sujesqg % suesq| ¢  suyeaeq| 9%  suzee(Qy
¢ i ‘ x 0 - . . 608-208 662-192 K B J .
0L6°096 0%6 6£6-0T6 668-068 688-00. 619-109 F96-05¢ 605-004 664-204 mmm-Sm eaithg 611-0T1 660-090 650-100 Jsqumjj e
apod
s10auTSu TEOTUBYISN Futd8o1 TBIOUBUT] | UOTIBOTUNIMIOD e “ JO asne)
18305 pazeag 30N SI2IN0QBT UOT3ONIZEUO)H ahacoﬁﬂ 2 pue FutuTK ‘Butddeay |TBInaTInoTafY| S0TAgeg pug pue IBOTI9TH |TBUCTSSAJOL]| T®IaaSeusy
HEIS FUTINGOBINUEBH ‘SutysTy TEIJI2UWO) {UOT 3BIIOGSUBL],
SeWT}aJTT JT3YL JO POTaAdd ¥ Fulang x€93221831) poyows aaBl OUM #9-08 pady SaTBW J0J uoT4ednodp fq syjzwoq oFwiusolsg PUB SYUIBIQ .

SHMITAATT ¥IEHL J0 qOI¥Ed ¥ DNIHNQ *STLLIIVOID TDIOWS TAVH OHM 45-06 @DV SHTYW 40 NOILVANODOO A QY HIVAQ J0 ISNVD X4 SHIVAQ FDVIMIONAL NV SHIVAQ




68 -

11.4

TABLE

f'eeet 9 0LTT %966 1°%8L suo13ednd2Q 11V
0°%¢€6 0°9%ST 0°0€¢ L7 L80¢ 046+°096 uotieanq ‘sik ¢ Jo
*220 ON 10 Ppa@3B3IS 10N
6°%SCT 0" %1€l 8 IWET ¢ 601 0S6 §131n0qe]
8°7¢€6 7' 8LS L*66% 6" THET (tz6) s1a3juTed
S €66 1°1¢8 9787 £°8.8 (s16) sasjuadae)
68701 £"08T1 6°190T 9 LZL 6€6-016 uoT3IONIISUO)
8°C1¢1 1°6101 0°9¢€91 7'0¢L 668-068 sioautduy Aaeuotriels
[TEEET 71001 8" L%6 0°109 (178-5€9) SOTUBRYDIN
pue s3sSTUIYIEB}
1°26% 9'L66 1°6¢e% 0'8TL (664-061) §30Npoid pooM
1°%86 S 1I%6 #°80W1 6°9%0¢ (60L-101) s3onpoid pooyg
7°GQTT 6°LETT 0'6601 1°69L 688-00L TeoTuUByS3|
pue SutanideJnuey
62821 6°60TT £ LY 7°8LS (£09) $19UTH
6°96¢1 [ AAA ¢"0L9T1 ¢ E1s 619-109 BuTuTl
7118 171901 0" €18 86901 896-06S 8ur8807 pue
Suiddea] Surystg
IANAY 7'666 6°€€8 1°82L (00¢%) saduiie
1°068 £°9001 S el8 9801 606-006 12an3(ndTady
L' e8el G 6LST LT 9%TT 0°¢lL 66Y7-20% 92TAIRS
9" L9831 S €101 0" L56 9108 (9g€) UBUSaTBg
770291 1°9¢01 €°9.L6 6'9LL 69€-29¢ TeTouBuL g
“GRE-TOE pue TET2-12URLOJ
8°0ECT S ELET €7 9811 £ 89¢€ (6%72-1%2) SIDATI( onilL
“(L1Z2=£12) pue sng ‘TxBL
L'86GT 6°GECT AN € 01S 662-19¢ uoTIeITUNIWO]
“162-102 pue uotjellodsuei]
6'91¢€T i A ! L7661 %7066 (s11) S}I31D 9913310
8 WLTT 9'6601 0" (6L 1°6S8 61T-0T1 1821310
6°TH0T T°9LT1 L*CTL 0°96¢ 660-090 jruotssajold
Z'686 €986 8 29% L*L6TT 650-T00 [eraadeuei
Aep 1ad gz ueya 2I0K Kep aod 0z -01 Kep aad g1 ueyly €s97 ‘ON
gaoyoulg 23391e3T) IUWIIANY g1 0Ws ~UoN 2pod uoT3ednddQ

Hg-0¢ Posv 000 00T Jo suotierndog ut syaeaq poloadxy

NOIIVANOd0 A4 SASNHAD

1961 THI 40 HAIL ¥HI IV VAVNVD NI %#9-0€ qUDV SWIVW SV #IV A9 TLLNAIALSIA #9-0¢ AIOV 000 ‘00T 40 NOILVINLOd
NOdN adsvd ¥MVAA ®NO NI SATLISNHINI HiMHL J0 SWINOWS HALLANVOLD INIUAD NV SMIMONS-NON d0 SHIVIQ qALIAIXH




69

TABLE 11.5

‘fep zod sa330ae3TO (T UBY] SS9

¢sIoyoug-uoN) sotxofajeo Juryouws o73uUTS 2Yl FJO yoBd

‘pautquod suotjednodo T1e JO sateW ‘(°038
UTYITM S93BX yleap d1FTdads-o8e oy uodn paseg

*

b6 695 0LS Z8'89pT| 89¥1| SO°SO¥ LOV 08°95¢ mmm_ [e30],
LE'S L LTI iz vO" ¥ ¢ STAREH vz 0.6+096 | uotieing siead ¢ Fo uoriednddQ ON IO Pajel§ JON
vZ'6¢ 18% e Tz | BET c1°8¥ L9 S1°91 LT 0S6 (Bututp ‘Butrddoq.
‘urTysTd [BINITNOTIZY uoN) SIaInoqgeTq
PO° 1T 6 el ST 61°'6 S Sp2 4 (tz6) sI93uTeRd
12 ¢ TT 0S°12 Sz 1 g L6°S 9 (s16) s19juadie)
vy 9ov ot zLieEl | ST v ve ve 10791 ST 656-016 UOT3ONIISUOD
80°L L £5°22 0z v9°¢ S 16°¢S S (668-068) sissutdug AIBUOTIEBIS
62' €S 5¢ LS°SZT | 86 1LY82 Sz 86°21 6 (1¥8-5¢8) SOTUBYIA| ‘SISTUTYIBY
1S°¢ 2 €2 ST 8 1L°€ % 50°¢2 Z (66.-06L) $30npoxd poop
62°S 5 98°81 ST 9¢'S v €z'¢ 4 (604-10L) s3onpoid poog
88°ZL 89 SL 65T | S8T 66°6S €9 91°¢¢ Lz 688-00L TedTuUBYyOSK pue JutanideInuel
89°21 c1 Z2'EE 1€ 8¢ 11 61 50°¢ <€ (£09) SISUTH
0¥ ¢T v1 ¥0°¥¢ S¢ 6521 61 ve' g ¢ 619-109 Sututi
g1t L 88'¢S 0$ 12°91 TT pST9 8 895-0SS 8ur3307 pue Sutrddexy ‘3urystd
gL Zy $s 90°0ST | LZT 59°8S 0S Sy ov Zy (00s) sIawaed
F1°18 8¢ S9°99T | T¥I y1°99 S¢ 608 c¥ 605-00S [BIN3INOTIBY
81°1S 19 €6°vzT | LST 86°1¢ £ 58°8T L1 66v-20% 90TAIBS
59°z¢ 5P £9°€9 95 b8 <1 0z LS°6 L (9¢¢) USusaTes
82 LY 95 26" 68 I8 S9°'61 62 SEeT 01 695-29¢€ TBTOURBUT] PUB [EBIJIISUWWOD
£6'2C z8 z0° 65 ZL €9°LT 0z 6L°9 S (6vz-L¥2)
(212-S12) SISATIQ Yonay ‘sng ‘TIXB]
05" 8% v9 p8 8T | €SI 81" LS 1% 95 LT 61 662-192
.mmN..HON Co.wumu._”ﬁSEEOU pue ﬁOﬁumuHoﬂmﬁmah
8€°00T SOT vS 8Z1 | €02 60°61 Ve 08°1¢ 1% (s11) SYISTD 921330
$9°60T 111 pazvz | vez 5S¢ SH 62 L1°9¢ Sy 61T-0TT 1B21Ia31)D
F0'S¥ Le L6°89 99 ZL'ST Z1 $8°'07 Al 660-090 [BUOTSS8J0xd
LY’ ST 61 90°S¥ 0¥ 00°0T S 96°8 31 6S0-100 TBTIaSRUBY
~dxg *sqQ +dxg *sq0 *dxg *sq0 ~dxyg *sq0
Aep aod gz ueyl sxop | Lep xod gz-01 | Aep xod Q1 ueyl ssoq poyous
- .HmfPOZ .Hmn_ESZ GOﬁHmmﬂouO
ATup seo110xe81) ojouws A13usxan) 2po) :

poutquo) $9-0¢ sody Axodoje) Sumyous Aq syreoq «Ppa12adxyg pue pPoAXasqQ

QINIFGWOD ¥9-0¢ SHIV

*SALLISNTLNI F9dHL 40 ATNO SHLLIYVOID

J0 SUTIOWS INTUEND ANV SUYTHOWS-NON TIVW JO NOILVANDD0 Ad SHIVEQA »QdLOddXd ANV (9Ad3S40




70

11.6

TABLE

‘pauTquoo suorjednddo B JO saTRW ‘S91I0893BO Buldows STBUIS 9Y3J JO YOBI UIYITM
s23BI Yjeap 273T102ds-288 2ya Jo sIseq 243 uo pajocadxs syjesp 243 o3 paiedwod si1e SUlBLp POAIISqO 213 IBYI UI PRZIPIBPUEIS i

0¢'1 8% 1 L0 60°2 0£6-096 uoIjeIng siead ¢ Jo uoriednddQ ON 10 Pa3e3§ ION
%0*1 % B 6€°1 L0 | 056 (Bur3307 ‘BurtuIl
‘Buryst [eaInino1ady uoN) sasanoqe]
78°0 9%7°0 %60 BN (126) siajuted
€8°0 1= B0 00°1 (S16) saisjuadie)
98°0 £0°T 66°0 ©6°0 6£6-016 uoI3oNIIsuod
660 62°0 L€°1 871 668-068 sisaut3uy LIBUOTIILIS
01 8L°0 S0' 1 690 | (1v8-5£8) SOTUBYDII) PuUB SISTUTYDIEBH
LS 0 09°0 801 86°0 (66L-061) S30Mpoid PoOp
LS*0 08°0 cL'D | (60L-10¢) s3onpold poogd
€6°0 86°0 01 18°0 688-00L TEOTURYDS}] pue SuTanioeInuel
20°1 €6°0 L9°1 86°0 (£09) SI3UTK
70" 1 €01 16°1 060 619-109 SuTuIR
29°0 68°0 89°0 P 896-066 8ur8307 pue Burddeil ‘3uiystd
08'0 S8°0 ¢80 06°0 (00¢) sIauie g
%070 ¢80 £€8°0 S8°0 60S-006S 12IN3InOTa8Y
611 97°1 €0°1 06°0 66%-20% 2TAIBS
8E" 1 880 St €L°0 (9¢g) uswWsaTeS
81" 1 06°0 UM S 69€-79¢€ [BIOUBUT pue BIdI2WWO)
0% 1 i ¥ €1°1 w0 | (6%2-t4ve)
(t1Z2-€12) SIPATIA( }ONnIL pue sng ‘IXeT
e 1 €0°1T 011 80" 1 667-19¢
HmNIHON GOMumUﬁC:EEOU ﬁc.w EO..n umuhommﬂm.ﬂ.ﬁ
S0 1 861 971 621 (s11) S}{I9TD 991330
10°1 26°0 %90 61°1 6IT-0TT 18211910
98°0 96°0 9" 0 £9'0 660-090 Jeuotssajoid
18°0 680 060 €11 650-100 TeTaa8eurK
Aep aad oz ueyl 210y | Lep a2d pz-01 Aep aad Qr ueyl ssay payoug
ATuQ so33021B8T) Iowg ATIUDIIND N wmmo uotzednodg

peurquo) %9-0Qf¢ so8y A10803e) Surowg Aq soriry AIT[EIION

u%t@ ZTpae _”Ugm.n\ﬁm

"QANIIWOD %#9-0€ SHUDV
SHLLLAVOID A0 SUMNOWS INTIUND ANV SYMNOWS-NON TIVA 40 NOILVINDDO0 A9 SOTILVY ALITVIMON #UdZICYVANVILS

*SUTLISNEINT HdEYHL A0 A'INO




L

PART 12 - RESIDENCE

Consideration of the Factors Involved

There are factors which may selectively influence the
death rates of urban as compared to rural populations of
equivalent ages and smoking habits in this study. For in-
stance, one notes that the population under study is one of
veteran disability pensioners or their dependents. The
relative proximity of treatment facilities and the relative
prevalence of sedentary and nonmanual work in the larger
communities are factors which may influence the place of
residence of disabled persons. Indeed, many other factors
may exist upon which data have not been collected in this
study. In particular the data contained in this study are
not considered to be sufficiently refined to be able to
specifically investigate associations between excess urban
mortality and the effects of air pollution.

Study Population

The data collected were tabulated and examined by length
of residence in city, suburb, town and rural area respec-
tively by age class within smoking categories. There did not
appear to be however any consistent relationship between the
magnitude of the death rates and the length of residence in
either cities or other areas. This is believed to have been
at least partly due to the fact that in many categories the
populations and the numbers of deaths involved were small.

In view of these results it was decided that it would not

be advantageous to consider the data in more than two resi-
dence categories. The criterion chosen was whether the pen-
sion recipient had been resident for more than or less than
five years in a city, a city being generally interpreted as

a community of 20,000 persons or more. If further information
is required on the definition of a city dweller as used in
this study, please refer to "Residence Coding" in Part 4,
"Handling of the Data". Although this criterion is arbitrary,
it was the one which served best to divide the populations
into the most equitable groups for the purpose of comparing
death rates. Non-smokers and persons who, at the time of the
survey smoked cigarettes only, comprise the populations used
for this further study. These populations were subdivided,

in addition to the residence criterion, into five year age
groups, while the cigarette smokers were further subdivided
by smoking intensity. Appendix Table A 12.1 contains the
populations at risk and the deaths upon which this analysis
into the effects of residence is based.

Urban/Rural Death Rate Comparisons

Table 12.1 lists the deaths of those persons who had
resided in a city for five or more years in direct comparison
with the deaths which would be expected if the death rates
were the same as those persons of equivalent ages and smoking
habits who had lived in a city for less than five years. The
ratios of these observed deaths to the expected deaths are
also given. From this table it may be observed that the
ratio is above unity, indicating a higher death rate among
those persons who had lived five or more years in a city in
33 of the 44 comparisons, or, 37 of the 48 comparisons totals
included. No clear pattern emerges in the distribution of
the ratios, for instance, within each age group. The ratios
do not all tend to increase in numerical value from the non-
smoking category to the greater than 20 cigarettes per day
category or vice versa.
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In total there were 3658 deaths in the male populations
in question who had lived for five or more years in a city
whereas 3260.02 deaths were expected, resulting in an overall
mortality ratio of 1.12 for all causes of death combined.

It would appear therefore that there is an association
between urban residence and mortality rates in excess of
those of rural residents independent of smoking habit. These
differences between rural and urban death rates are however
smaller than the differences between the death rates of
cigarette smokers and non-smokers.

Lung Cancer: Urban/Rural Comparison

As Table 12.1 compares the deaths and expected deaths
for all causes of death combined for non-smokers and cigarette
smokers of three intensities, so Table 12.2 compares the
deaths and expected deaths due to lung cancer for the same
populations. The actual numbers of deaths involved and the
deaths rates by residence are given in detail in Appendix
Tables A 12.2 and A 12.3.

From a close examinaticn of Table 12.2 it can be seen
that the usefulness of this table is severely limited by the
small numbers of observed and expected deaths.

Among the populations considered here, there were a
total of 331 deaths from lung cancer. From Table 12.2, it
may be deduced that, for persons with a history of having
lived 5 or more years in a city, there were some 270 observed
deaths from lung cancer compared to 179.48 expected deaths
from lung cancer on the basis of the age-specific death rates
of persons of equivalent smoking habits but who had not lived
in the city for 5 years. This gives an overall mortality
ratio for lung cancer for this particular group of persons
of 1.50 compared to the overall mortality ratio for all
causes of death combined of 1.12 for the same group of per-
sons. Referring again to Table 12.2, it may be seen that
in 11 of the 44 comparisons between observed and expected
deaths in individual age groups in this table, both the
observed and the expected deaths were zero. However, of the
33 comparisons in which either or both of the observed or.
expected deaths were more than zero, then in 27 comparisons,
the numbers of observed deaths were greater than the numbers
of expected deaths.

A1l 7 male non-smokers* who died of lung cancer had
lived in the city for more than 5 years. However, among the
cigarette smokers, there does not appear to be clear cut
evidence that the urban/rural mortality ratios are influenced
by either quantities of cigarettes smoked or age.

* See Appendix 8.5 where all the data available on the male
non-smokers who died from lung cancer is presented for
each individual case.
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PART 13 - CIGAR SMOKING AND PIPE SMOKING

Selection of Study Populations

In this section information 1s examined on those persons
with a history of having smoked cigars or pipes only as op-
posed to those persons who currently smoked cigars or a pipe
only at the time of the survey. This is necessary because the
latter group may contain persons who had previously smoked
cigarettes which would in all probability influence the con-
clusions drawn from these data because, as was observed in
Part 6, persons who had stopped smoking cigarettes were found
to have a mortality ratio which was essentially second only
to persons actively participating in the cigarette smoking
habit. Excess deaths of ex-cigarette smokers could then mask
any effects which may be attributable to either cigar or pipe
smoking. It is recommended therefore that persons interested
in the effects of cigar and/or pipe smoking should read this
part in conjunction with Part 6 "Overall Effects of Smoking on
Mortality"™. There the overall death rates of both cipgar and
pipe smokers are examined in relation to non-smokers and per-
sons of other smoking habits and combinations of smoking
habits arranged by both smoking history and current smoking
habit at the time of survey.

Cigar Smoking

Tables 13.1, 13.2 -and 13.3 contain data collected on
persons with a history of having smoked cigars only, by age
and cause of death and also by cause of death for those persons
who had stopped smoking cigars.

While it is considered noteworthy that the overall
mortality ratio is greater than unity for both the population
as a whole and for those persons who had stopped smoking cigars
at the time of survey, the fact that the quantities involved
are so small precludes further comments on these tables. Like-
wise, although mortality ratios generally exceed unity for "Lung
Cancer", "Vascular Lesions" and "Other Heart Diseases', because
of the small numbers of deaths involved they do not lend them-
selves to any useful interpretation.

Pipe Smoking

The data collected on persons with a history of having
smoked pipes only are given in Tables 13.4, 13.5 and 13.6.
One notices immediately that the overall mortality ratios for
the three smoking intensities in Tables 13.4 and 13.5 and for
those who had stopped smoking pipes in Table 13.6 all approximate
unity very closely. From Table 13.4 it is noticed that in the
age groups 55-59 and 60-64, the mortality ratios are all above
unity. It is also noticed in Table 15,5 that mortality ratios
for "Lung Cancer'™ and "All Other Cancers" are above unity,
However, the "Coronary Circulatory' and '"Other Heart Disease'"
do not appear to be associated with higher death rates among
pipe smokers than among non-smokers.
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PART 14 - EFFECTS OF CIGARETTE SMOKING - FEMALES

Study Population and Deaths

As shown in Table 14.1, the population of female
respondents included in this study consisted of 10,416 non-
smokers and 3,810 cigarette smokers making a total of 14,226,
Among those respondents, there was a total of 1,794 deaths
from all causes during the period July 1, 1956 to June 30,
1962, of which 1,574 were among non-smokers and 220 were
among cigarette smokers. The overall mortality ratio of
female cigarette smokers is shown to be 1.17 based upon 220
observed deaths and 187.72 deaths expected on the basis of
the age-specific death rates of non-smokers.

Current Smoking Habit at Time of Survey

Table 14.2 contains data on non-smokers' and cigarette
smokers' deaths from all causes by current smoking habit,
intensity of cigarette smoking and by duration of the ciga-
rette smoking habit. Among 609 persons who reported they had
stopped smoking there were 45 deaths from all causes where
39 were expected, giving a mortality ratio of 1.15. This
mortality ratio is almost as high as that of the current
cigarette smokers. Some of these women did mention, however,
that they had stopped smoking because of ill health and some
even stated that they had stopped smoking on doctor's orders.

Intensity of Cigarette Smoking

The "all ages combined' mortality ratios are above
unity for cigarette smoking for all three intensities of
smoking. In general, it may be seen from Table 14.2 that,
based upon 208 deaths where intensity was specified, and,
based on the definition that the mortality ratio of non-
smokers is 1.00, the overall mortality ratios increase with
increases in the quantities of cigarettes smoked from non-
smokers through the cigarette smoking category of less than
10 per day to female cigarette smokers of over 10 cigarettes
per day.

Duration of Cigarette Smoking

Based upon 193 deaths where duration of smoking was
specified, Table 14.2 does not indicate a general tendency
for the death rates of females with a cigarette smoking habit
of less than 10 years duration to be greater than those of
female non-smokers. Mortality ratios for the individual five-
year age groups fluctuate, but, here again, the population
at risk and the numbers of deaths in each agé group are small,
such that any one particular mortality ratio or comparison
may not be expected to be indicative or representative of the
actual situation. However, among 2838 females who reported
a cigarette smoking habit of more than 10 years duration,
there were 161 deaths from all causes where 134.7 were expected
on the basis of the age-specific death rates of female non-
smokers. This represents a mortality ratio of 1.20. More-
over, an examination of the distribution of deaths by age
groups shows that, for the combined age groups under 55 years
of age, 39 deaths occurred, compared to 18 deaths expected.
This 1is a significant difference and it accounts largely for
the overall significant diflerence,

Causes of Death

Table 14.3 reveals that among the 3,810 female cigarette
smokers there were a total of 220 deaths. Of this total, 46
died from coronary hecart discasc and 48 died from other heart
and circulatory diseases. For these diseases the mortality
ratios are well above unity being 1.29 and 1.25 respectively.



e

The group of diseases termed vascular lesions also have an
overall mortality ratio of 1.15 based upon 28 observed deaths.
The three groups of diseases mentioned above do not however
have mortality ratios which are consistently greater than

unity over all age groups. In all probability this is princi-
pally due to the small population at risk and the small numbers
of deaths in individual age groups. In all other causes of
death, the numbers of deaths involved are too small to allow
useful comments to be made on the resulting mortality ratios.

Conclusion

The data concerning females indicate that, in general,
cigarette smokers have a higher death rate from all causes of
death combined than non-smokers. The data suggest that the
greater the intensity of smoking the higher the mortality
ratio, and, the longer the duration of the habit, the higher
the mortality ratio. Furthermore, the data suggest an associa-
tion exists between cigarette smoking and "Coronary Heart
Disease" and '"Other Heart and Circulatory Diseases'. The
available data are not sufficient, however, to establish
these relationships precisely.

Comparison of Male and Female

In a comparison of the effects of cigarette smoking
upon males as compared to females, it is perhaps most useful
to first recognize that a basic parallelism exists between
the two groups. In both cases, excess mortality is associated
with cigarette smokers as compared to non-smokers and that the
difference in the mortality rates increases as the quantities
of cigarettes smoked increases.

It however recognized that the data do not yield identi-
cal results for both males and females. This may be due to
one or more of the following:

1., That the amount of data involved, especially in
the case of the females, is small and estimates
are therefore subject to considerable variation or
fluctuation. '

2. There are many differences in the male and female
populations. For example, in this study the bulk
of the male population smoked whereas the bulk of
the female population did not smoke. The bulk of
the women smokers were in the younger age groups in
which there are low mortality rates whereas there
were many older male smokers with subsequently high
mortality rates. Also the women smokers typically
smoked less and had been smoking for a shorter dura-
tion than the men. While all the males were disa-
bility pensioners the women were drawn from the
general community.

3. Differences, principally in the magnitudes of the
effects of cigarette smoking between males and fe-
males, do exist.



84 -

14.1

TABLE

‘si9ous-uou 2[eWSJ JO s2jel Yyieap dT7Jro2ds o8¢ uc paseg g

*potaad aesf X1s ® Zuring g

11 06°0 86°0 8T°1 SO0°'T S0°'1 00°1 60°¢ 66°0 65" L £6°0 = = o13ey £3ITTBIION
LLB8Y LETET 08" LT {779t 81°9¢ 8¢°Gt  CTO0'S¢ §6'01 60°8 VAN LL* R 00°0 00°0 jsaeyoug 93391831) Buowe syjesp pajdadxy
0¢e ¢l L1 157, 8¢ L Y4 ¢c 8 11 7/ € 0 siaxyowg 93391e3T) ZuOWe SYBIP paAliasqQ
RGTT9% 0T°€6C 9C"9€Z GC'9¢T G298 £7° 66 ¢8° 8¢S 0L° £T 8%°0¢ 60" L SLE L - saayoug 93391831) js1x 3e -dod
000°1 22d
£5°0TS z€'86C L€°00C 61°02T %e'es %66 ¢ 8e 06 L1 0L°¢ 8¢ L 0°0 = S12¥0ug-uoN sa23eyd yiead
6Ll L6y 8T¢ 99¢ 992 YA L6 8¢ c1 ¢t L € 0 Te30L
0¢¢ [4l L1 %7 8¢ LE <S¢ (44 8 11 % )3 0 siaoug 23331e31)
7461 68%  10¢ (XA 8¢¢ 8T [ 91 L ! £ 0 0 §12930Us -ucN syae=(
92T ‘%1 9.6 £90 ‘T 6L1 861 °C L0T 2T 6vL°1 %6 £r8 L06 9.6 G8S £8 1830L
018°‘¢c 97 . 8¢ 281 10 62% 1% Yig sy LES %79¢ 88¢t 8% s19yowg 23391831D
qSTY 3E
91% ‘0T 056 600 ‘1 C19°1 L68°1 819°T 86C°1 4°1 16€ 0LE 1y L6l G¢ sasyoug-uoN uorjendogd
TeicL +08 6/.-SL %.L-0L 69-69  ¥9-09  66-6¢ %S-06 6i7=S%  W7-0% 6£-G€E 7e-0¢€ 0Ot
ueyl sso] AI038TH
Buiyowsg SwWIIII w31
Aanang jo swrl 38 sajewag Jo dnoan 93y ’ ) _

SANOYD FOV UVIA HATA A€ ANV AMOLSTH ONIMOWS “WILAJIT Ad ASTY IV
LAHLDUAXT “SHIVIA QHAMISIO “ASTY IV

NOIIVINGOd 000 ‘T ¥dd ySILVY HIVHEA ANV SHIVHA

SNOTIVINAOd HTIVIAA




85
14.2

TABLE

- s19jOWS-uOu I[EWRJ JO $91BI Yyjesp O1JIdads 28e 2yl uo paseqd =

(171 cete | egro leTr frovr 1WeTT |[O0°T s8I 80 | 9z L | TT'1 = o13ey £3T7BII0H
6 (%1 | 046 | €521} 69°LT |21°8C | L6792 | 167T1C [ 9978 w121 vzr1 | tst ¢ | 000 | suiesq xpo3oodxd (£anang 3o BWl] 3IB)
zL1 6 I 3 0¢ 8z T 91 L 6 b £ syieaQ paslssqQ|sa3121e31) payowg A13ua1ind
S1'1 90 |9z'1T | %0°'T }10'T |L6°0 |96°0 |€T°¢€ 11'1 ] 25°6 - = o138y AITTEIL0N
2T 6¢€ gosc | ¢L~y lgorg jg£6'4 JTztg [11°€ (98I 060 | 12°0 | %S'0 | 00°0 | syieaq xpeavadxy (£a2aang jo awil 38)
G Z 9 6 Q Q ¢ 9 1 Z 0 0 syjeag paasliasqQ|sa13218310 Buriouws paddoag
0Z7'1 LEFT 4 vE | v1tr LEiRT | E6°0  pBOTL - JELE %Z'1 | 81°8 | 69°0 = or3ey A3T1E3IIO0H
ZL'H€T | 99' ¢ | €8'er | 69T | 96°6¢ | €87 ST | 9€76T | €8 L wpeg | o1t | 80°€ | 0070 | suieaq xpe3oedxy 1380 R -
191 6 4 8z 62 I 0z L1 8 6 ¢ ¢ | syieaq paa1asqo siead 01 Raries g
Aq Sutioug
%6°0 96'0 | ¥8°0 | 290 |9L°0 |W¥'1T [S9°0 (cC0°C ” 1SE | 58°¢ . o13ey A3ITTBIION 233218510
Te 7t (6°¢ 1 6c'z [ 19 |19°9 [S2°9 {09'% |86°1 (2'1 | sz'0 | s8'0 | 00°0 | surEaq %po300dxy s1zak Q1
Zt z Z 7 5 6 € i 0 T 4 0 syjeaq paAlasqQ 1apup
Al . - o0z |6E°T - |€L0 | 9670 L7'7 | €€°8 - - or13ey LITTRIION a1ow 10
0% 6 00°0 | 0€°0 |00°C |[%%'1 |68'1T |€€'T [%0'1 18'0 | zi'o | 70| c0'0 | suigaq xpeIdeduy Lep
Z1 0 0 Y Z 0 E 1 ¢ 1 0 1 sy3Iea( PAAIASqQ 1ad 0z
ZET 1¢°1 |e1'1 {880 {¢cg'1 {fz°1 |18°0 |[98'¢C 18'0 | z8'8 | €570 = oraey AITTEIION A17sus3ug
6£°1¢ €6°7T | 89'¢ | 18'9 |8S°01 {9%'e6 |{8'6 |0¢°% 69°¢ | 89'0 | 681 | 00°0 | suawaq xpoid°dxy fep xad £q Sutvous
89 4 € 9 €1 Z1 8 i € 9 1 4 syjea( PaAldsqQ 07 -0T 333222819
601 seen L6601 11"t 16g*G [EO'T - 1AIT 0BT £8°0 1 L9791 €81 - o138y £111B3II0K Lep
2o LTt F eot lerter ] Sovse | wetgE | Lited [ dRTET | 6677 chre | 09°0 | 91| 00°0 | suaeaq xpa3oRdxy 1ad 01
821 6 €1 8¢ 7 €7 91 A € U € 0 syiead paaIasqo ueyy ss97
1e301 +08 | 64-St | #1-