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SUMMARY

Information concerning a number of environ-
mental and individval factors was obtained by a
mail questionnaire survey conducted in 1965 on
11,724 males aged 40-69 years in the FNIH-
ABCC Life Span Study sample. In the ensuing
10 year period, some 2,834 deaths occurred in
this population. This is a study of mortality as
related to certain environmental and socio-
economic factors. The following observations
may be made from this study: high death rates
for all causes of death, cerebrovascular diseases,
all malignant neoplasms, and stomach cancer
were associated with lower socioeconomic status.

Smoking was a significant risk factor for all
causes of death, ischemic heart disease, all
malignant neoplasms, stomach cancer, and
cancers of the trachea, bronchus, and lung.

The death rate for cardiovascular disease was
significantly higher for those with higher body
weight.

A tendency was noted for higher death rates for
all causes, all malignant neoplasms, lung cancer,
and stomach cancer for those who were married
earlier in life, This may be related to age at first
marriage and social status.
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INTRODUCTION

Man has long been interested in the study of
diseases in relation to his environment. Such
study has been a tradition from the time of
Hippocrates whose treatise Man, Water, and
Places deals with many of the problems of this
subject, and interest and concern with the
question of environmental disease continues.

Studies have been made of smoking and lung
cancer and other diseases, of occupation and
social status and cancer and cardiovascular
diseases, and of the amount of physical activity,
body weight, and food to disease.!™ Except
for the study by Hirayama® which is presently
in progress, there has been no environmental
study based on a cohort reported in Japan.

A study of radiation effects from exposure at
the time of the atomic bombs (ATB) on
mortality of A-bomb survivors which considered
the environmental variables as possible con-
comitant factors has been reported elsewhere.”
The present study was made to examine factors
other than radiation. The study sample was
comprised of males 40-69 years of age who were
in the mail survey conducted to obtain informa-
tion on environmential factors in connection with
a cardiovascular disease study.®

METHOD

Study Population. In 1965 a mail survey was
made on males, 40-69 years of age, in the INIH-
ABCC Life Span Study (LSS) population,
Hiroshima and Nagasaki.®® The present analysis
deals with 11,724 individuals among the 13,076
who responded to the gquestionnaire and whose
tentative 1965 radiation dose {T65D) estimates
are known.!® The proportion for whom the
dose is unknown is small, being about 2.5%.

The response rates to the questionnaires were
92% in Hiroshima and 93% in Nagasaki. There
is no reason to suspect any selective bias in the
mail survey.

Epidemiological Factors. The following eight
"items were selected from the epidemiological
factors available from the questionnaire
{Appendix 1); 1) Occupational history,
2) Physical activity, 3) Marital status, 4) Smoking
habit, 5) Body weight, 6) Proportion of Japanese
food in the diet, 7) Educational background, and
8) Number of tatami mats per person in house.
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Mortality rates were adjusted for differences in
age, city of residence, and exposure dose ATB.

Comparison was made with respect to body
weight using the ratio of thé height-specific
standard body weight of Minowa et al'! to the
individual’s body weight. The proportion of
Japanese food in the diet is the ratio of Japanese
food items, such as miso soup and bean cake,
compared with Western food items, such as ham
or bacon, which were reported to have been
consumed the day before the questionnaire was
received.® Each of the eight factors studied, and
the variables considered in the analysis are listed
in detail in Appendix 2.

Confirmation of Death. Deaths occurring in the
study sample are confirmed annually by routine
koseki checks. The analysis by cause of death
was based on information given on death
certificates. The data for cerebrovascular
diseases and ischemic heart diseases were taken
from the underlying cause of death, whereas the
data for malignant neoplasms were included
whenever they were mentioned on the death
certificate.  The following are the diseases
selected for study:
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ICD Code ICD a—F

Cause of Death
® & Tth Revision 8th Revision
7 [@EE & 8 Mgk
All causes of death  &ZFE[R - -
Cerebrovascular diseases /i M 5 3% &% 330-334 430438
Ischemic heart diseases s ilnth.0o& I 420 410414
All malignant neoplasms & BHEM M 140-205 140-209
Neoplasm of stomach (stomach cancer) ® O #E4 (F#) 151 ' 151
Neoplasm of liver (liver cancer) Tl @ #4458 (AF8) 155-156 155-156, 197.7-8
Neoplasm of the trachea, bronchus, and lung (lung cancer} 162-163 162
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For the selected causes of death, the confirmation
rates are generally around 70%, except for
ischemic heart disease and liver cancer for which
the confirmation rates are about 50%."2 Causes
for which the number of deaths is very small,
such as esophageal cancer, leukemia, etc., were
excluded from the analysis.

Statistical Discussion. The data were first
adjusted for differences in age, city of residence
ATB, and exposure dose ATB. In making these
adjustments, the population was divided into 6
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age groups (age at time of mail survey: 4044,
4549, .., 65-69), by city of residence into
Hiroshima or Nagasaki City, and by exposure
dose into not in city ATB (NIC), 0-9, 10-99,
100 rad or more. The adjustments were made by
the Mantel and Haenszel'*'* method, and tests
of linear relationship and nonhomogeneity were
made with the given scores.'® If a linear
relationship is noted it would not necessarily
negate the possibility of a quadratic or other
relationship. However, it would indicate the
direction of change.

A multiple regression analysis (stepwise forward

. regression) was also made using age and exposure
dose as independent variables.'® The variables
used in addition to these two are extent of
physical activity of job, marital history, number
of cigarettes smoked per day, proportion of
Japanese food in the diet, educational back-
ground, and relative body weight. The criterion
for including a variable was at the 5% level of
significance (F = 3.84).

RESULTS

The distribution of the 11,724 individuals in the
study by city of residence, age, and exposure
dose ATB is shown in Table 1. The deaths
confirmed by the end of 1974 are given in
Table 2, and the number of deaths by cause is
shown in Table 3. The results of the tests made
with respect to linear relationship and non-
homogeneity by cause of death are shown in
Table 4. The relative risks by cause of death
are shown in Figure 1.

Occupation. The study population was classified
into five groups according to the occupation
engaged in the longest. An analysis of linear
trend was made by arranging these groups into
an order of social status corresponding to
prestige generally associated with the particular
occupational category. Mortality associated with
lower social status were for all causes of death
and stomach cancer, and such a tendency was
suggested for cerebrovascular diseases and all
malignant neoplasms. On the. other hand,
liver cancer showed a tendency for mortality
to be lower among those in the lower social
status. For ischemic heart diseases, no statistical-
ly significant rtelationships were observed. A
comparison between professional, managerial,
and technical occupations and other occupations
suggested that mortality from these diseases was
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‘ANz tF, Mantel ¥ & OF Haenszel @&
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TABLE 1 NUMBER OF SUBJECTS IN STUDY POPULATION, BY CITY OF RESIDENCE,

RADIATION DOSE (T65D), AND AGE IN 1965

#1 #mEEEonRE; BEHN, HestE IR (T6ED), 3 & (F 19655 HBFD
' R
Radiation Dose in rad
Age Hiroshima Nagasaki
NIC 09 1099 100+ Total NIC 09 10-99 100+ Total
40-44 223 348 83 38 692 89 114 40 36 279
45-49 365 644 156 59 1224 141 173 72 63 449
50-54 428 751 205 57 1441 148 190 60 66 464
55-59 533 865 246 68 1712 155 212 94 64 525
60-64 586 992 277 79 1934 168 254 105 74 601
65-69 515 1007 294 81 1897 121 239 91 55 506
Total 2650 4607 1261 382 8900 822 1182 462 358 2824
TABLE 2 NUMBER OF DEATHS IN THE SAMPLE, BY CITY OF RESIDENCE,
RADIATION DOSE (T65D), AND AGE, 1965-74
¥2 WEHEEMFOREEL; BHEMHEHE, MER (T6SD), & X UER
1966~ 74
Radiation Dose in rad
Age Hiroshima Nagasaki

NIC 0-9 1099 100+ Total NIC 09 10-99 100+ Total

40-44 12 22 7 4 45 3 5 3 5 16
45-49 40 52 13 3 108 12 9 11 10 42
50-54 65 109 25 7 206 26 23 6 9 64
5559 115 185 52 12 364 24 46 25 16 111
60-64 176 286 4 22 558 62 83 46 29 220

65-69 218 454 121 44 837 54 129 48 32 263
Total 626 1108 292 92 2118 181 295 139 101 716

TABLE 3 NUMBER OF DEATHS IN STUDY POPULATION, BY CAUSE, 1965-74

3 WEEAGOFCEE; FEEN, 1965~T45F

All causesof death .. ..........coirininao o 2834
Cerebrovascular diseases .. ........coviviann... 619
Ischemic heartdiseases . .........ccvnvuena.on. 225
All malignant neoplasms . ... ... ... 819

Stomach canCer .........cv.uirueriaveonenn 333
Liver Cancer . ... ..ovvuvevranennnnannannns 107
LUNE CAMCET « v v v v vememe v esssnnnanssnas 148




FIGURE 1 RELATIVE RISK BY CAUSE OF DEATH AND EPIDEMIQLOGIC FACTOR
(BETWEEN THE TWO EXTREME GROUPS STRATIFIED BY FACTORS - OPPOSITE GROUP = 1.00)
1 HIA R REBRAE : FERIM (BT k> TRifb 2 17 » LA RN OH—R4O=1.00)
CAUSE OF DEATH

EPIDEMIOLOGIC FACTOR ALL CAUSES CVA CHD ALL MALIG. NEOP. STOMACH CA. LIVER CA, LUNG CA,
Low occugation T I L I L ‘ L I I T I T ‘ '

1.09** 1.19 1.03 1.46* G.48* [oF:::]
Low education

1.35%* 131" 1.52** 1.25% 126 1.68 1.64
Small number of tatami mats

117" 148** 0.89 0,75 0.78 127
Physical activity on job

1.23** 1.21 1.22* 1.61* 0.86 1.00
Not married

1.63** o701 276 0.87 0.00* 1.30 0.00
First marriage at young age

1.08* 093 1.42** 1.30 1.04 1.99+*
Heavy smoker

131 F 112 233 1.75%* 1.43* 150° .
Smoking from young age
{vs age 30+) 1,50 094 1.24++ 1.58%* 1.64** 0.74 2,64**
High relative body weight i

0.84** 1.20* 0.83 0.80 1.41* 0.5656*
High relative bedy weight
atage 25 1.6 1,35* 1.04 1.13 092 0.84
Japanese diet i

0.84** 0.94 0.87 0.81+ 1.14 1.37 1.00

PR 'R 1 . 1 PR 1 TR
o 1 2 30 1 2 3 0 1 2 3 0 1 2 3 0 1 2 30 1 2
RELATIVE RISK

b
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The relative risk was compared between the two extreme groups stratified aceording to the information for the various factors. Itis not a test between two extreme groups with regard
to statistically significant diffarences but shows those presenting & finear refationship.

SET MLV SN2 F o2 ERONOMNMERE. RIERREC 2O TRAEENOEORETR <, BERELI 2 CTORETS 2.
%% Significant linear tendency presentad with 1% significance level, 1 %47 EA MG T & i &R 4.
* 5% significance level. 5 %75 Rk HA.
1 In tests of linear relationship, the tendency of high risk was contrarily significant in unmarried subjects.
SIEMEORE TR, SORBIEONEIEREE TR TH L.
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TABLE 4 RESULTS OF STATISTICAL TESTS BY FACTOR AND CAUSE
F4 HHEOREOER; BT &L UFER

All causes ' CVA

Factor

CHD

All
Malignant
Neoplasms

Liver
Cancer

Stomach
Cancer

Lung
Cancer

L H I. H L

H L H L H L H L H

Occupation {high-low) kI Sugt - -
Physical activi
y(sedentaryf:ctive) *tor o Sugt - -

Married (no-yes) S T * ok *

Age at first marriage * - _ . _
(voung-high)

Smoking amount orp oAk _ N *ip
(small-large}

Period after stopped wx) _ _ *
smoking (short-long)

Age when smoking begun Low _ -
(young-high)

Total amount smoked . _ _ —_—
(small-large)

Relative body weight
n1965 oo Sw -

Relative body weight wkp ok *1 _ _
at age 25

Japanese food ratio P _ ok _
(low-high)

Education (high-low) i k| K k]

Number of tatami mats .. i et xs

(small-large}

- Sugt - *f - Sugd — - -
- *4 — *4 #*ok — _ _ *
_ — - %4 - — — — —
- *E|] R Sugl -~ — _ *Ey o Kk
E 3 **1A ** *1‘ — *1 — **T k%
# —_ — — — — —_ *) &
EX **4’ EX 3 **& & —_ _ **J_ EE 3
ok Aok ok L2 B — — *EL Fk
- Sugl * - - *1 * ¥, Sug
Sug * R - - - - -
* *1 - Sug! - Sug: — Sugl -

** 19 significance level; * 5% significance level; Sug: 10% Suggestive; —! Not significant;

L: lineqr trend fone-tailed test); H: nonhomogeneity (two-tailed test)
*% 1YORECHEE; ¥ BHOKETHE: Sug : WU%REMN; —: HETEV; T BHEGIOFm: L: SEHE

(1f4RE) ; H: ek (RAHRE)

slightly higher in the professional occupations
(P < .10, relative risk = 1.45, x* = 3.56,df = 1),

Physical Aectivity. Mortality was significantly
higher, among those in which the longest
engaged occupations involving greater physical
activity, for all causes of death, all malignant
neoplasms, and stomach cancer. An increasing
tendency was suggested for cerebrovascular
diseases.

Marital Status. Mortality for all causes of death,
cerebrovascular diseases, and ischemic heart
diseases showed a decreasing tendency in un-
married, divorced or separated, widowed, and
married persons, in that order. Stomach cancer
was contrary to this tendency.

WXk HFREEhL (P10, HEBRRE=1.45,
xi=3.56,df =1).

SHeED. RLECRELABMECST 2 8EM
EHMRIZ>wTI, EHROZVEECRETT LS
ik, £E, SELFED, PIUBBIIILRE
CHERIFELIS A BMFERCIWTIHE,
IR AR & .

WEIRAKEE . cRiSE, MEEILEBESH, RCA,
BRUEE IR ICFEC R A WS T 2 Hm A% 5 W AFER
i, £%H, BO¥HES, FLIUEDEMRETH-
2. BETCHBILIE TN SR AED S5 hi.

t 4 Direction of linear trend;
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FIGURE 2 RATIO OF OBSERVED NUMBER OF DEATHS TO EXPECTED NUMBER
BY AGE AT FIRST MARRIAGE

2 WEBEBOBEELHFHEL ok, WEEERN

OBSERVED / EXPECTED

— All causes of death

N——

- S==og————__ Stomach cancer

——-— == All malignant neoplasms
*=—— Lung cancer

—

<25

25-29 0+

AGE IN YEARS

Age at First Marriage. Total mortality from all
malignant tumors and lung cancer were inversely
associated with age at first marriage. There was
also a suggestion of an association for stomach
cancer (Figure 2).

Smoking. Smoking was significantly associated
with higher mortality from all causes of death,
ischemic heart disease, all malignancies, lung
cancer, stomach cancer, and liver cancer (Figure
3). In particular, lung cancer and ischemic heart
diseases showed high relative risks in heavy
smokers as compared with the nonsmokers. No
statistical association was observed between
smoking and cerebrovascular diseases.

The age when smoking began was directly
related to mortality from all causes of death,
ischemic heart disease, all malignancies, stomach
cancer, and lung cancer (Figure 4). The
exceptions were death rates for cerebrovascular
diseases and liver cancer for which no significant
statistical association was observed.

Using an index of total number of cigarettes
consumed (product of years smoked and number
per day), there was a tendency for the death rate
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FIGURE 3 RATIO OF OBSERVED NUMBER OF DEATHS TO EXPECTED NUMBER
BY NUMBER OF CIGARETTES SMOKED PER DAY

M3 FECEHOWREME HFHE0L; 1HHLNORERR

~ Lung cancer

All malig. neoplasms
Liver cancer

CHD

Stomach cancer

All causes of death

0 ] ) 1 1
Former 5,10 20, 30 +

Nonsmoker
smokers Cigarettes per day

FIGURE 4 RATIO OF OBSERVED NUMBER OF DEATHS TQ EXPECTED NUMBER
BY AGE WHEN SMOKING WAS BEGUN
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FIGURE 5 RATIO OF OBSERVED NUMBER OF DEATHS TO EXPECTED NUMBER
BY TOTAL AMOUNT SMOKED
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»

2 —
_~ Lung cancer

[a] —~
i -
5 o All malignant neoplasms
& /-/ CHD
% e /{;:}___/_. Stomach cancer
w i
- - All causes of death
alp
w
-
o
w
7]
o
(=]

0 1 b 1 [

0200 201400 401-650 651+

CIGARETTES SMOKED

to be higher with high cigarette consumption for
all the selected disease groups except cerebro-
vascular diseases and liver cancer (Figure 5).

Data for former smokers who had smoked 10
or more cigarettes daily were examined by the
number of years since they stopped smoking.
The longer the nonsmoking period, the lower
was the mortality for all causes of death,
ischemic heart disease, and lung cancer.

In comparing the mortality of nonsmokers (those
who had never smoked) with those who had
stopped smoking, there was for all causes of
death a significant difference in death rate
between nonsmokers and those who stopped for
less than 7 vears. For those who had stopped
for more than 7 vyears, the difference was
not as great (.10 > P> .05). For ischemic heart
disease, the rate for nonsmokers was significantly
lower than that for individuals who had stopped
for less than 4 years. On the other hand, the
difference was not significantly greater for non-
smokers as compared with those who had
stopped 4 years or more. For lung cancer, the
mortality experience was not significantly dif-
ferent between nonsmokers and those who had
stopped 7 years or more.

10

4B T T ORERLABTR, BEy /20
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gEgECl 0RO SEs I HHALT
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Body Weight.
height (ratio of actual body weight at time of
survey to height-specific standard body weight)
showed that for cerebrovascular diseases and
liver cancer there were significant increases in
mortality with excess body weight. For all
causes of death and lung cancer, the greater the
weight relative to the standard, the lower was
the mortality rate, A suggestive decline in
mortality from total neoplasms was also noted.
When deaths occurring within 3 years following
the mail survey were excluded, the observed
relationships for cerebrovascular diseases and all
malignant neoplasms were no longer evident.

Linear relationship between mortality and body
weight at age 25 years was seen for all causes of
death and cerebrovascular diseases. In both
cases the mortality increased with increase in
body weight., There was no statistically signifi-
cant association between ischemic heart disease
mortality and body weight at the time of the
mail survey or at age 25 years.

Proportion of Japanese Food in the Diet. There
was an inverse linear relationship between
mortality from all causes of death and from all
malignancies and the proportion of Japanese type
food in the diet. In other words, the higher the
proportion of Japanese foods, the lower the
mortality. Stomach cancer did not seem to be
related to the type of diet.

Educational Background. There was a significant
inverse correlation between the level of education
and mortality for all causes of death, ischemic
heart disease, cerebrovascular disease, and all
malignancies. For the other selected causes of
death, the P value was between .05 and .10
(Figure 6).

Number of Tatami Mats. The per capita number
of tatami mats in the house was linearly related
to mortality from all causes of death and from
cerebrovascular diseases. The mortality was
lower the greater the number of mats. No
relationship was observed for ischemic heart
diseases and neoplasia.

Multiple Regression Analysis. The factors which
were correlated with mortality as a result of
multiple stepwise regression analysis were age
and, for all causes of death, all of the factors
included in the analysis; for cerebrovascular
diseases, the proportion of Japanese food in the

Body weight standardized by
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FIGURE 6 RATIO OF OBSERVED NUMBER OF DEATHS TO EXPECTED NUMBER
BY EDUCATIONAL BACKGROUND

6 FECEHMOMBRMELMFHEOL; ZES

2 »

OBSERVED f EXPECTED

All malignant neoplasms
Stomach cancer
.. CVA

et ——— Al causes of death
‘“\\ CHD
"= Liver cancer
Lung cancer
I i l
No school Middle school College
Primary school only University

diet and marital status; for ischemic heart
diseases, educational background and number of
cigarettes smoked per day; for 2ll malignant
neoplasms and stomach cancer, the number of
cigarettes smoked and physical activity on job;
for liver cancer, body weight; and for lung
cancer, the number of cigarettes smoked, pro-
portion of Japanese food in diet, and body
weight (Table 5). However, in no instance did
the selected factors contribute very much in
accounting for the variability in the prediction
equations. As a maximum, the eight factors
accounted for only 10% of the variation in the
regression equation for all causes of death. The
coefficients of determination (R?) were sub-
stantially smaller for the other regression
equations.

DISCUSSION

The classification of occupations used in past
studies on the relationship of diseases to occupa-
tion as an index of social status was adopted to
serve tentatively such a purpose. The tendency
for mortality to increase as the social status
decreased was observed to be significant or
suggestive for all causes of death, cerebrovascular
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TABLE 5 MULTIPLE STEPWISE REGRESSION ANALYSIS

#5 EEBSH (EHEEER)
Cause of Death
Variable All .
All Causes CVA CHD Malignant Stomach  Liver Lung
Neoplasms Cancer Cancer = Cancer

Age 1 1 1 1 1 1 1
Radiation dose 8
Physical activity on job 3 3 3
Marital status 4 3
Cigarette usage 6 3 2 2 2
Rate of Japanese food in diet 5 2 3
Education 7 2
Relative body weight 2 2 4
RZ %) 10,15 2.80 0.82 2.12 0.88 .11 0.86

RZ: Square of multiple correlation coefficient. R® : MR D 2 5&.
The variables accepted as significant were entered in the order of their acceptance.
HHrRvonATHEO, BHLHELTEL L.

diseases, all malignant neoplasms, and stomach
cancer. Hirayama and Usa® and others'” reported
similar findings for stomach cancer. Hirayama
and Usa also reported that lung cancer mortality
was high in occupations indicative of high
social status, but such a tendency was not
observed in this study. Liver cancer mortality
was high among persons in the high social strata,
a finding contrary to that of Hirayama and Usa.
The findings on liver cancer and lung cancer
should be viewed with some reservation because
the frequency of deaths was relatively small.

As with occupation, educational background
and number of tatami mats per person can be
regarded as indexes of social status. Taken
together, there appears to be a definite relation-
ship between social status and all causes of
death, cerebrovascular diseases, all malignant
neoplasms, and stomach cancer. No clear
tendency is observable in lung and liver cancers
whersas in many European and American
studies a high incidence of lung cancer in the
low social stratum was reported. The sug-
gestive findings of an association between
mortality from ischemic heart disease and social
status based on occupation is inconsistent with
inverse correlation between educational attain-
ment and ischemic heart disease mortality. No
ready explanation is available for these apparently
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contradictory findings. However, this is very
interesting in light of the study by Soda and
Hirayama® where it was found that mortality is
low in the intermediate social status and high at
both ends. '

The correlations between mortality from all
causes of death, all malignancies, stomach cancer
and from cerebrovascular diseases and job con-
nected physical activity were significant at the
5% level or suggestive (.10 > P > .05). On the
other hand, mortality from ischemic heart
disease was not associated with physical activity
as has been generally reported.'’®?®  The
questions on physical activity were not as
detailed as those used by Cassel et al,2! which
may account for the lack of correlation with
ischemic heart disease. For the other associations
observed, it is probably not physical activity per
se that is the principal factor. The correlations
no doubt reflect the relationship between
physical activity and socioeconomic status.

Married persons generally experience lower
mortality than unmarried persons or divorced
persons and this has been attributed to
selection.!™®? Except for cancer of the female
genital organs, one would not expect mortality
from particular malignant neoplasms to be high
among married persons. However in the present
analysis, stomach cancer mortality appeared td
be high among married persons. Hirayama®
has reported similar results. ’

A tendency was found for mortality from all
causes of death, all malignant neoplasms, lung
cancer, and stomach cancer to be high among
the very young at first marriage. These persons
probably have a low standard of education and
hence a low social status, which may account
for the observed relationship. The association
between Iung cancer mortality and age at
marriage would be an interesting subject for
study in relation to smoking history.

The relationship between the number of ciga-
rettes smoked per day and deaths from all
causes, ischemic heart diseases, all malignant
neoplasms, stomach, liver, and lung cancers
observed in the present analysis was similar to
that described in reports by Hirayama® and
Hammond.? Although no direct comparison can
be made of the magnitude of the relative risk
because of the differences in age distribution
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and differences in smoking habit classification,
the differences in risk are probably not large.

Hirayama® and Hammond? also observed an

inverse correlation between age at which smok-
ing was begun and mortality. The results of
this study confirm these findings. The younger
the age when smoking was started, the higher
was the mortality from all causes, total malignant
neoplasms, stomach cancer and lung cancer.

The product of the number of cigarettes smoked
per day and the number of years smoked was

used as a rough index of the total amount of
cigarettes consumed (for former smokers, the
number they had smoked per day was used).

The three indexes of smoking used in this study
showed strong associations with mortality from
various causes of death. To determine from
among these factors whether the amount smoked
per day, the total amount smoked, or the age
when smoking was first started is more highly
associated with mortality from varicus causes is
of interest in that it may offer further clues on
the risk factor of smoking. Because these
indexes are closely interrelated, the ascertainment
of the role played by each index is not easy.
However, the data on lung cancer (Table 6)
show the risk is high for persons who started
smoking at an early age even if the amount
smoked per day is the same. Also, the risk for
persons who smoked more cigareties per day is
high even though the age when smoking started
was the same.

For those who stopped smoking, there is the
question of the latency period before manifesta-
tion of lung cancer. If there is a latent period,
what is it? Hirayama5 showed little difference
in the risk of dying from all causes, total
malignancies, malignant neoplasms of the eso-
phagus, stomach, and lung in the group which
had stopped smoking for 10 years or more as
compared with the mortality experience of
nonsmokers. Hammond? found that the dif-
ference in lung cancer mortality disappeared
after 5-9 years abstention in those who had
smoked 1-19 cigarettes per day, and after 10
years or more in those who had smoked 20
cigarettes or more. The results of the present
study show no difference in lung cancer
mortality between nonsmokers and those who
had smoked 10 cigarettes or more per day and
then had abstained for 7 years or more. The
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TABLE 6 RELATIVE RiSK FOR TRACHEA, BRONCHUS, AND LUNG CANCER
BY CIGARETTE USAGE PER DAY, BY AGE SMOKING STARTED
(NONSMOKER = 1.00)
#£6 A%, AFEHLIURMBOHMNNERE; 1IEL)0Es /D
BER: &L URERAEEHR GERESE=1.00)

Age Use of Cigarettes
Started Smoking Light Smoker Heavy Smoker
Exsmoker (5, 10 cigarettes) {20, 30+ cigarettes) Total
<20 years old 5.69 4.38 7.31 5.77
20-29 3.04 3.50 6.27 458
30+ (2.69) 1.88 2.27 2.19
Total 3.35 346 592 3.84

( J: Expected number of deaths less than 5. JIRFFEC ¥ 5 i

same finding may be reported for ischemic
heart disease.

For stomach and liver cancers, there was no
difference found between nonsmokers and those
who stopped smoking for less than 4 years.
This is probably due to the small sample size.

Freedman et al®® did not find total mortality to
be high in overweight persons, but they did
find such a tendency for deaths due to vascular
lesions affecting the central nervous system. In
the present analysis, body weight at age 25
showed a linear relationship to mortality from
all causes of death and cerebrovascular diseases.
All malignant neoplasms were suggested to be
inversely related to body weight at the time of
the questionnaire survey: that is, there was a
tendency for mortality to be high in persons of
low body weight. This is probably related to
loss of physique due to disease, because the
effect disappeared when deaths occurring within
3 years after the survey were excluded. The
tendency for deaths due to lung cancer to be
frequent in the low-weight subjects was found
also in an analysis made with exclusion of deaths
occurring in the 3 years immediately after the
questionnaire survey, Smokers are reported to
be of lower body weight than nonsmokers.'
Although this may be the reason why such a
relationship was seen, it is possible to consider
that the constitutional factor relates to lung
cancer independently.,

Heyden et al®* studied the relationship between
body weight and ischemic heart diseases together
with the effect of smoking, and reported that
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although they found no linear relationship
between body weight alone and incidence of
ischemic heart diseases, they did find large
differences in incidence between the thin and
the obese group. However, no relationship was
found between body weight and ischemic heart
disease in the present analysis, Possible reasons
are that extremely obese persons as found among
Europeans and Americans are small in number
and the frequency of ischemic heart disease is
low in the Japanese.

It is difficult to explain the relationship between
the low proportion of Japanese food in the diet
and deaths due to all causes and all malignant
neoplasms. It is an interesting question whether
cerebrovascular diseases and stomach cancer
which are especially frequent, and ischemic heart
diseases which are especially rare in the Japanese
{as compared with other nationals} are related to
intake of Japanese food, However, no relation-
ship was noted in the present analysis. For the
elucidation of this problem, it would be necessary
to ascertain more accurately and in greater detail
the conditions of food intake.

All items of information concerning the factors
taken up in the present analysis were obtained
from questionnaires. The other factors which
relate to mortality more directly or strongly are
available from clinical examination data,
Subjective answers were relied on for some
information such as amount of physical activity
and there are many complicated problems of
interpretation. It is not possible to identify
specific factors when the various measures of
risk are interrelated in a way which cannot be
determined in a strict sense; for example,
whether educational background reflects dif-
ference of amount of knowledge, difference of
physical activity at work, or difference of
financial income. Finally, care must be taken in
explaining the relation of these factors to the
causes of death.
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APPENDIX 2 EPIDEMIOLOGIC FACTORS ANALYZED

432 SRATIZEV AERNET

Categories compared Io#gE 5

Factor
BETIE 1st 2nd 3rd 4th 5th
QOccupation Professional Clerical Farmers Mining No occupation
I - Technical Sales workers Lumbermen Quarrying No information
_ Managers bii% 7 Fishermen Transportation BlownTuiung
Qfficials RR % fE We Craftsmen service workers M aL
RUANE) Production process Not classifiable
HHERE workers PR 3
LT IR ﬁ” BigH - R
AR : o s
EEAEH .35 0 Sy LR HE OB
TEBkiLfiE T
4 TR
Physical activity Sedentary Medium labor Heavy labox
& {kiET labor oh T 1iE L 47 18
Marital status Unmarried Divorced or Widowed Married
R & b separated ZE 5 B U
BEESE & A1 BIE
Age at Ist marriage <25 years 25-29 30+
045 52
Smoking amount per day Nonsmoker Former smoker 3. 10 cigarettes 20, 30 and over
— [ o e it nE RV HAEPH TS SF 3104 207, 30A&E A Ehlll
Age when smoking begun <20 years 20-29 30+ Nonsmoker
B & pah - Bl
Total amount smoked 0-200 201400 401-650 651+
2 T B it
Period after stopped 0-3 years 4-6 7+
smoking
ENF o 2R
Body weight <0.90 0.50-0.99 1.00-1.09 1.10+
e
Japanese food <70% 70-79% 80-89% 90%+
A 2 3 5 B L
Education No school Middle school Junior college
313 Primary school 4% University
AcghF A WM A
Tatami mats <3 3.04.9 5079 8+

e
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