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Abstract

General health conditions were examined for their influence on mortality in the Japan Collaborative Cohort.
Constipation was found to be associated with total death and cerebrovascular disease (CVD). Increased risk
was also the case for excessive sleeping and napping and elevated susceptibility to colds and expectoration.
Eczema increased the risk of liver cancer. In contrast, exercise proved protective against all causes of death,
some cancers,  ischemic heart disease (IHD) and CVD. Spending a long time watching TV, as expected, had the
opposite effect. A positive attitude towards screening was also linked with lower risk of most chronic diseases.
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Introduction

General health conditions were surveyed in Japan
Collaborative Cohort Study for Evaluation of Cancer Risk
(JACC Study) for assessment of their influence on
mortality.

Materials and Methods

The baseline survey included a questionnaire on health
conditions within one year prior to entry concerning bowel
movement, laxative use, sleep duration, daytime nap,
susceptibility to colds, diarrhea, eczema and urticaria,
expectoration, sports participation, and time of walking
and watching TV. Additionally, participating and interest
in health screening were also surveyed. Age- and study
area-adjusted hazard ratios and 95% confidence intervals
of major cause of death were calculated by sex to assess
influence on mortality from different causes.

Results

Bowel movement (Table 1)
1) Bowel movement

There was no significant association between bowel
movement (BM) and the risk of death from cancer of colon
and rectum in both genders. An observed association
between infrequent BM and gall bladder cancer can be
explained by the role of secondary bile acids induced by
infrequent BM. The subjects who had a BM less than once
per 2-3 days had an increased risk of total death (HR =
1.28 for men and HR = 1.10 for women) compared with
those who had a BM more than once per day. In men,

moreover, those who had less than once per 2-3 days had
a increased risk of ischemic heart disease (IHD) (HR =
1.62) and cerebrovascular disease (CVD) (HR = 1.48)
and had a decreased risk of cancer of all sites (HR = 0.87)
and lung (HR = 0.69) compared with those who had a
BM more than once per day.
2) Diarrhea

A tendency toward diarrhea was associated with
increased risk of total death (HR = 1.13) and CVD (HR =
1.21) in men. In women, a low risk of death from cancer
of all sites (HR = 0.77) was observed in those who had
tendency toward diarrhea. The women who reported that
tendency toward diarrhea was intermediate had a higher
risk of all death (HR = 1.09), death from cancer of the
esophagus (HR = 3.27), urothelial tract (HR = 3.03), and
non-Hodgkin lymphoma (HR = 2.22).
3) Laxative use

The subjects who used laxatives for constipation had
a higher risk of total death (HR = 1.47 for men and HR =
1.40 for women) and death from CVD (HR = 1.46 and
HR = 1.63, respectively). In men, a higher risk of death
from IHD (HR =2.03) and prostate cancer (HR = 1.72)
and a lower risk of death from esophageal cancer (HR =
0.24) were observed in those who used laxatives compared
with in those who did not. In women, a higher risk of
death from all cancers (HR = 1.21) was observed in those
who used laxatives.

Sleep (Table 2)
1) Sleep duration

A sleep duration of 9 hours or more was associated
with an increased risk of total death (HR = 1.32 for men
and HR = 1.42 for women) and CVD (HR = 1.49 and HR



Koji Suzuki

Asian Pacific Journal of Cancer Prevention, Vol 8, 2007: JACC Supplement26

= 1.37, respectively) (Table 2). In men, sleep duration of
9 hours or more was associated with a increased risk of
death from cancer of esophagus (HR = 1.83) and pancreas
(HR = 1.46) and with a decreased risk of prostate cancer
(HR = 0.54) compared with those who slept 7-8 hours.
Those who slept less than 7 hours had a decreased risk of
stomach cancer (HR = 0.80). In women, a sleep duration
of 9 hours or more was associated with a increased risk of
death from cancer of urothelial tract (HR = 2.38), non-
Hodgkin lymphoma (HR = 2.13) and IHD (HR = 1.37)
compared with those who slept 7-8 hours. Those who slept
less than 7 hours had a increased risk of death from
esophageal cancer (HR = 3.09) and also had decreased
risks of lung cancer (HR = 0.71) and CVD (HR = 0.86).
2) Napping

The subjects who took a nap had an increased risk of
total death (HR = 1.21 for men and HR = 1.34 for women)
compared with those who did not. Increased risk of death
from IHD (HR = 1.23 and HR = 1.42, respectively) and
CVD (HR = 1.28 and HR = 1.50, respectively) were
observed in those who took a nap. Additionally, in women,
those who took a nap had an elevated risk of death from
liver cancer (HR = 1.62).

Susceptibility to colds, eczema and urticaria, and
expectoration (Table 3)
1) Susceptibility to colds
     An increased total death (HR = 1.17 for men and HR =
1.16 for women) was observed in the subjects with
susceptibility to colds compared with in those without in
both genders (Table 3). In women, there was also an
increased risk of death from rectum cancer (HR = 1.95).
The subjects who reported ‘neither’ in susceptibility to
colds had a decreased risk of death from liver cancer in
men (HR = 0.64) and from CVD in women (HR = 0.83).
2) Expectoration

Men who cough out phlegm almost every day had
increased risk of total death (HR = 1.53) and death from
cancer of all sites (HR = 1.39), esophagus (HR =2.16),
pancreas (HR =1.62), and lung (HR = 2.23), IHD (HR
=1.42), and CVD (HR = 1.21). In women, those who
cough out phlegm almost everyday also had an increased
risk of total death (HR =1.37) and death from esophageal
cancer (HR =5.16).
3) Susceptibility to eczema and urticaria

An increased risk of total death (HR = 1.11) was
observed in men who often had outbreak of eczema or
urticaria. The subjects who often had outbreak of eczema
or urticaria had an increased risk of liver cancer (HR =
1.57 for men and HR = 1.69 for women). In women, a
decreased risk of lung cancer (HR = 0.24) was also
observed.

Sports and walking (Table 4)
1) Sports

Compared with men and women who reported 3 hours
or more a week of sports or physical exercise, those who
reported less than 1 hours a week had increased risk of
death from all causes (HR = 1.27 for men and HR = 1.23
for women) and from IHD (HR = 1.31 and HR = 1.63,
respectively) and CVD (HR = 1.31 for men and HR =

1.33 for women). In men, those who reported less than 1
hours of sports or physical exercise had an increased risk
of death from stomach cancer (HR =1.26) and a decreased
risk of death from colon cancer (HR = 0.67). Those who
reported 1-2 hours a week of sports or physical exercise
had an increased risk of gall bladder cancer (HR = 2.70).
2) Walking

In men, those who reported less than 1 hour a week
had increased risk of death from all causes (HR = 1.34)
and death from liver cancer (HR = 1.43), multiple
myeloma (HR = 2.29), IHD (HR = 1.43), and CVD (HR
= 1.48) compared with men who reported 1 hour or more
a day of walking. In women, those who reported less than
1 hour a day of walking had an increased risk of all deaths
(HR = 1.39) and from cancer of all sites (HR = 1.22),
liver (HR = 1.84) and breast (HR = 2.47), as well as CVD
(HR = 1.43).
3) Sports in the schooltime

Women who played any sports for a short time in the
school days had a decreased risk of total death (HR =
0.86) and death from CVD (HR = 0.77), compared with
those who did not play. Those who played any sports in
the schooltime had an increased risk of death of multiple
myeloma (HR =2.58).

Watching TV (Table 5)
Compared with men who spent less than 2 hours per

day of watching TV, those who spent 4 hours or more a
day of watching TV had an increased risk of death from
all causes  (HR = 1.27) and death from cancer of all sites
(HR = 1.26) and liver (HR = 1.55), lung (HR = 1.27),
IHD (HR = 1.51) and CVD (HR = 1.21). In women, those
who spent 4 hours or more of watching TV had increased
risk of death of liver cancer (HR = 2.38) and non-Hodgkin
lymphoma (HR = 3.17) compared to those who spent less
than 2 hours of watching TV. Those who spent 2-4 hours
of watching TV had decreased risk of total death (HR
=0.92) and death from kidney cancer (HR =0.14).

Health screening (Table 6)
1) Participating in health screening

The subjects who participated in screening for
circulatory disease or adult diseases had decreased risk
of total death (HR=0.89 for men and 0.83 for women)
and death from cancer of all sites (HR=0.89 and 0.83)
and stomach (HR=0.89 and 0.83) in both genders. Men
who participated in screening for circulatory disease or
adult diseases had a decreased risk of death from lung
cancer (HR=0.83) and had an increased risk of pancreas
cancer (HR=1.37). Women who participated in screening
for circulatory disease or adult diseases had decreased risk
of death from IHD (HR=0.80) and CVD (HR=0.84).
Decreased risk of all death (HR = 0.78 for men and HR =
0.67 for women) and death from CVD (HR=0.64 and 0.55
were observed in the subjects who participated in medical
examination in both genders. Men who participated in
medical examination had a decreased risk of stomach
cancer (HR= 0.64) and women  had a decreased risk of
cancer of all sites (HR=0.71). Subjects who participated
in chest X-ray examination had decreased risk of total
death (HR = 0.91 and 0.81 ) and from CVD (HR = 0.85
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Health Conditions and Mortality

and 0.72) in both genders. Moreover, a decreased risk of
death from cancer of all sites (HR = 0.88) and IHD (HR =
0.69) was noted in women with an increased risk of
myeloid leukemia (HR = 2.38) in men. Participating in
stomach cancer screening was associated with decreased
risk of death from all causes (HR = 0.78 and 0.79) and
cancer of all sites (HR =0.78 and  0.80), stomach (HR =
0.60 and 0.76) and CVD (HR = 0.75 and  0.71). Moreover,
decreased risk of death from stomach cancer (HR =0.76)
in men and liver cancer (HR =0.70) and multiple myeloma
(HR =0.31) in women was apparent.
2) Interest in health screening

Low or no interest in heath screening was associated
with increased risk of death from all causes (HR = 1.30
for men and HR = 1.34 for women), cancer of all sites

(HR = 1.19 and 1.30) and stomach (HR = 1.58 and 1.65),
as well as CVD (HR = 1.41 and 1.37). In women, there
was a link with increased risk of death from breast cancer
(HR = 2.57).

Discussion

     Prolonged intestinal transit time might not only
increase the duration of contact between carcinogens in
the stools and the gut wall, but could also concentrate
carcinogens by increasing colonic water absorption. In
the present study, there was no significant association
between bowel movement and the risk of death from
cancer of colon and rectum in both genders. However,
examination of incident cases in the JACC Study  (Kojima

Table 5.  Age-adjusted Hazard Ratios (HRs)# and 95% Confidence Intervals(95% CI)for Selected Causes of
Death with Watching TV

Average hours spent watching TV per day
Observed                                    Less than 2 hours               2-4 hours                         More than 4 hours

person-  /Male 196,345 275,528 92,437
 years / Female 273,704 349,504 170,467

                      ICD10         No          HR         No        HR (95%CI)               No         HR (95%CI)

Male
All causes 3,332 1.00 4,230 1.06 (1.00, 1.12)+ 2,318 1.27 (1.19, 1.36)**
All cancers C00-C97 1,277 1.00 1,700 1.15 (1.04, 1.27)** 810 1.26 (1.13, 1.41)**

Esophagus C15 49 1.00 68 0.93 (0.59, 1.48) 33 1.17 (0.69, 1.98)
Stomach C16 250 1.00 350 1.18 (0.95, 1.47) 144 1.13 (0.87, 1.45)
Colon C18 61 1.00 101 1.20 (0.79, 1.82) 49 1.33 (0.83, 2.12)
Rectum C19-C20 53 1.00 82 1.22 (0.77, 1.95) 28 1.06 (0.61, 1.86)
Liver C22 184 1.00 160 1.02 (0.75, 1.39) 106 1.55 (1.12, 2.17)**
Gall bladder C23 22 1.00 29 1.69 (0.73, 3.94) 17 2.09 (0.85, 5.16)
Pancreas C25 74 1.00 103 1.09 (0.74, 1.60) 41 0.97 (0.62, 1.53)
Lung C33-C34 291 1.00 397 1.12 (0.93, 1.37) 197 1.27 (1.02, 1.59)*
Prostate C61 52 1.00 76 1.46 (0.88, 2.43) 40 1.45 (0.84, 2.52)
Kidney C64 17 1.00 19 1.23 (0.53, 2.84) 9 1.32 (0.50, 3.48)
Urothelial tract C65-C67 34 1.00 32 1.02 (0.54, 1.95) 27 1.79 (0.92, 3.50)+

Non-Hodgkin lymphoma C82-C85 35 1.00 41 1.10 (0.60, 2.01) 14 0.87 (0.41, 1.83)
Multiple myeloma C90 21 1.00 20 0.76 (0.35, 1.67) 8 0.70 (0.27, 1.81)
Myeloid leukaemia C92 13 1.00 21 1.32 (0.54, 3.23) 10 1.69 (0.62, 4.63)

Ischaemic heart diseases I20-I25 206 1.00 262 1.07 (0.84, 1.35) 172 1.51 (1.17, 1.94)**
Cerebrovascular diseases I60-I69 414 1.00 556 1.03 (0.87, 1.21) 309 1.21 (1.01, 1.45)*

Female
All causes 2,344 1.00 2,577 0.92 (0.86, 0.99)* 1,913 1.05 (0.97, 1.14)
All cancers C00-C97 755 1.00 860 0.94 (0.83, 1.07) 623 1.13 (0.99, 1.30)+

Esophagus C15 7 1.00 14 1.07 (0.39, 2.90) 6 0.75 (0.23, 2.46)
Stomach C16 127 1.00 139 0.90 (0.66, 1.23) 101 1.08 (0.77, 1.50)
Colon C18 61 1.00 86 1.01 (0.67, 1.51) 66 1.25 (0.81, 1.92)
Rectum C19-C20 35 1.00 31 0.65 (0.36, 1.20) 18 0.69 (0.35, 1.37)
Liver C22 68 1.00 79 1.57 (0.94, 2.63)+ 74 2.38 (1.41, 4.02)**
Gall bladder C23 31 1.00 38 0.86 (0.48, 1.54) 22 0.81 (0.42, 1.55)
Pancreas C25 65 1.00 80 0.85 (0.57, 1.28) 64 1.10 (0.72, 1.68)
Lung C33-C34 86 1.00 106 1.12 (0.76, 1.65) 66 1.16 (0.76, 1.76)
Breast C50 36 1.00 36 1.17 (0.62, 2.23) 26 1.72 (0.86, 3.41)
Cervix uteri C53 14 1.00 12 0.71 (0.28, 1.80) 8 0.86 (0.30, 2.43)
Kidney C64 8 1.00 3 0.14 (0.04, 0.55)** 7 0.53 (0.18, 1.54)
Urothelial tract C65-C67 16 1.00 15 1.72 (0.51, 5.76) 8 1.39 (0.38, 5.15)
Non-Hodgkin's lymphoma C82-C85 12 1.00 34 3.51 (1.34, 9.19)* 18 3.17 (1.14, 8.77)*
Multiple myeloma C90 22 1.00 16 0.51 (0.24, 1.11)+ 10 0.51 (0.21, 1.22)
Myeloid leukemia C92 8 1.00 15 2.02 (0.52, 7.83) 10 2.04 (0.50, 8.36)

Ischemic heart disease I20-I25 154 1.00 157 1.01 (0.75, 1.35) 124 1.14 (0.84, 1.55)
Cerebrovascular disease I60-I69 341 1.00 444 0.94 (0.79, 1.12) 306 0.95 (0.78, 1.15)
#Adjusted for age, area of study.   Significance level: ** p<0.01, * p<0.05, + p<0.1   NA: not applicable
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et al, 2004) showed infrequent BMs to be associated with
increased risk of colorectal cancer. Constipation was
further found to be linked to risk of death from gall bladder
cancer (Yagyu et al., 2004). The JACC Study Group has
showed that a tendency toward diarrhea was inversely
associated with the risk of gall bladder cancer death
(Yagyu et al., 2004).

Longer sleeping durations was associated with the risk
of total death and mortality from several causes
(Tamakoshi et al., 2004). The mechanism underlying this
association is not clear. Sleep duration is influenced by
various factors including lifestyle and physical and
psychological conditions and our findings would not
necessarily indicate that changing sleep duration positively
toward 7 hours would be likely to reduce the mortality
risk.

The subjects with susceptibility to cold and eczema
and urticaria had increased risk of death from several
causes. The immune system plays an important part in
susceptibility to colds and allergic conditions. Smoking
also can irritate the airways and increase expectoration as
well as susceptibility to colds. There have been few
prospective studies of the association between allergic
disorders and cancer. Susceptibility to colds, eczema and
urticaria, and expectoration are affected by various factors
including smoking, the results of these associations of
mortality may require those considerations.

Beneficial effects of physical activity were observed.
The JACC Study Group has reported that walking and
sports participation might reduce the risk of mortality from
IHD and CVD (Noda et al., 2005). The JACC Study Group
also reported that measuring physical activity level with
these single-item questions used by the JACC Study may
be appropriate for establishing baseline data that reflects
long-term physical activity in a large-scale cohort study
targeting lifestyle-related diseases (Iwai et al., 2001).

Health screening plays an important role in early
detection of disease and prevention of disease. From the
results of the present study, there were significantly lower
risks of death from several causes among the subjects who
participated in screening or the subjects with high interests
in health screening. The JACC Study Group has reported
that a reduction in risk of death from stomach cancer and
other causes was associated with screening participation
in screening for stomach cancer (Mizoue et al, 2003). The
participation in screening was associated with the
decreased risk of other causes that were not aimed
diseases. This association might be the results of not only
the effect of screening but the behavioral characteristics
of the screening participants. The JACC Study Group also
reported that increased risk for IHD and all-cause mortality
was observed in men and women with low interest and
women with no participation in health screening (Ikeda
et al, 2005).
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