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CAUSATION BETWEEN LONG WORKING-HOUR AND SUICIDE CAUSED BY
DEPRESSION IN JAPANESE JURIDICAL CASES: SIGNIFICANCE OF
DECISION OF THE JAPANESE SUPREME COURT (2000. 3.24), A LEADING

CASE ON SUICIDAL DEATH BY OVERWORK

Yutaka MOTOHASHI MD PhD, Yoshihiro KANEKO MD PhD
Department of Public Health, Akita University School of Medicine

Suicidal death by overwork, or Karou-jisatsu, is a public health problem with high
priority in the workplace of Japan. Various occupational mental health policies are
realized in relation to this problem. In the 24th March 2000, the Japanese Supreme Court
judged a famous decision on long working-hour and suicide that has become a leading
case of suicidal death by overwork. In this decision, the Supreme Court pleaded a
responsibility of unlawful act of the company without foreseeability. Furthermore, the
Supreme Court did not admit an abatement of compensation of damages. After this
decision, increased the number of compensation of worker’s industrial accident due to
suicide by overwork. The Japanese Ministry of Health, Welfare and Labour began to take
measures for death by overwork and long working-hour. In this review article, causation
between long working-hour and suicide caused by depression was discussed from both
legal and medical viewpoints. Legal judgements seemed to be sound, but they were not
based on the evidence-based way. In the civil trial, medical specialists often stated the
experience-based opinion that was not valid scientifically. The medical researchers should
accumulate more epidemiological evidences and offer more exact scientific information for

juridical court in suicidal death by overwork.

Key words: the Supreme Court, suicide, death by overwork, causation, evidence
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SLEEP RHYTHM AND BIOSOCIAL RHYTHM OF DAILY LIVING
IN THE COMMUNITY-DWELLING ELDERLY PERSONS

Takao YUASAD, Takashi ISHIKAWAD, Yutaka MOTOHASHI?
1) College of Allied Medical Science, Akita University
2) Department of Public Health, Akita University School of Medicine

The purpose of this study was to investigate the hypothesis that elderly persons
who have fewer sleep problems have a better life rhythm than elderly persons who have
sleep complaints. The subjects were fifteen elderly paid volunteers (11 male and 4 female).
The mean age of the subjects was 67.7 = 4. 5 years. All subjects were community-dwelling
people who were not taking any sleep medication. A commercially available device to
detect wrist activity (Actiwatch, Mini-Mitter Co. Inc.) was placed on the subject's
non-dominant wrist. Heart rate was continuously recorded for 24 hours with an
ambulatory heart rate monitor. A questionnaire on life-style rhythms was conducted in
an interview style. The subjects were divided into two groups by the following conditions:
(Dfrequent nocturnal arousal (FNA group) vs. less nocturnal arousal (LNA group); and
(2)early bedtime (EB group) vs. late bedtime (LB group). There was a significant
difference between the FNA group and LNA group in the waking up time and the total
score of the life style rhythms questionnaire. The heart rate and activity counts of the LB
group were significantly higher than the EB group. These results suggest that we need to
treat sleep problems of the elderly people in relation to problems with their daytime

functioning.

Key words: sleep rhythm, biosocial rhythm of daily living, elderly persons, Actiwatch,

heart rate, nocturnal arousal

These

latency,

Introduction sleep complaints. include an

In a Japanese study of sleep in the increase 1in sleep increased

elderly (4,500 healthy subjects of over 65
years of age) by Karasawa ?, about 16% of
the subjects reported sleep disturbance
(males, 10.3%; females, 20.6%) and sleep
complaints increased concomitantly with
age. A number of reports have suggested

that the elderly persons frequently have
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arousals during daily sleep episodes, early
morning awakening, increased time in bed
yet decreased sleep efficiency, and more
frequent naps during the daytime 2. In
stroke survivors residing at home, the
sleep-wake rhythm and active
participation in community activities were
related to a high competence level of stroke
survivors living at home ?. In patients with
Alzheimer's disease, rest-activity rhythm

disturbances were most prominent in
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institutionalized patients 4. These findings

indicate that various types of sleep

disorders are commonly associated with

aging. Several factors seem to be
responsible for sleep/wake
rhythms:(a)sensory and cognitive

stimulation during the day; (b)day time

physical and mental exercise as a
prerequisite for tiredness in the evening
and sound sleep at night; and (c) a
biological rhythm which is able to entrain
circadian rhythms 567,

It is suggested that one function of the
regulate the

circadian rhythm 1is to

sleep/wake cycle 8. It appears likely that

the elderly persons have several
abnormalities of circadian rhythms
presented  clinically as  sleep/wake

disorders 919. According to a study of
elderly patients with dementia, it was
suggested that sleep and behavior
disorders in the dementia group were
related to decreases in the amplitude of the
sleep-wake rhythm and decreases in the
levels of melatonin secretions V. In the
of healthy

circadian rest-activity rhythm improved

study elderly males, the
after long-term fitness training, and the

study suggested that the training
counteracts the age-related fragmentation
of the circadian rhythm 12. Circadian

rhythms are actually a mixture of
endogenous changes stemming from the
circadian system, and exogenous changes
stemming from differences in environment,
activity and posture ®. Studies of circadian
rhythms indicated that there was a
decrease in circadian amplitude and mesor
in the elderly 89. Monk supposed that such
a dysfunction may come from several

reasons: (1)a weakened ability to generate
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an endogenous 24-hour circadian signal;
(2)a weakened ability to use external
circadian time cues to keep the circadian
system appropriately aligned; and (3)fewer
and/or less potent external synchronizers
(Zeitgebers) actually impinging on the
individual ®.

The life-style
which

subjective

rhythms questionnaire,

elicited answers regarding

characteristics, life style,

sleep-wake rhythm, quality of sleep,
activities of daily living, social network and
health complaints, was developed and the
reliability and validity were confirmed by a
previous study 19,

The purpose of this study was to
investigate the hypothesis that elderly
persons who have no/less sleep problems
have a better life rhythm than persons who

have sleep complaints.

Methods
Subjects

volunteers (11 male and 4 female). The

were fifteen elderly paid
mean age of the subjects was 67.7 + 4.5
All subjects

community-dwelling people who were not

years. were
taking any sleep medication and were
independent in their activities of daily
living (ADL).

A means to assess sleep patterns in the
home setting requires an easily-mountable
device with minimum restrictions on the
movement. A

subject's freedom of

wrist-mounted movement detector to
distinguish sleep from wakefulness based
on wrist activity was developed by some
researchers 1415, A commercially available
device to detect wrist activity (Actiwatch,
Mini-Mitter Co. Inc.) was placed on the

non-dominant wrist of each of the subjects.
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The Actiwatch is designed for long term
monitoring of activity in human subjects,
and contains an omni-directional
accelerometer which is capable of sensing
motion resulting in a force of 0.05 g. The
epoch length, which refers to the period of
time the watch accumulates activity counts
before saving the sample and resetting the
counter to zero, was one minute. The
length

consecutive days.

of recording was five normal

Heart rate was continuously recorded for
24 hours with an ambulatory heart rate
monitor (Polar Vantage NV HRM). The
epoch length of the heart rate monitor was
one minute.

Self-recordings about sleep during
experimental days were performed every
morning as follows: (a) the time at which
each subject went to bed and got out of bed;
and (b) the time from lights-out (decision to
sleep)to sleep onset.

The questionnaire about the rhythms of
life-style (Questionnaire to determine
biosocial rhythm of daily living: BRDL) was
conducted by the interview style. The
questionnaire, which was composed of 18
items, includes the sleep-wake rhythm (bed
time, awakening time); quality of sleep (the
presence of sleep disturbance, frequency of
awaking during nocturnal sleep, and
frequency of daytime naps); the rhythm of
activity of daily living(regularity of the
and defecation and the

meal time

frequency of wurination, frequency of

walking outdoors, behavioral pattern
differences between weekdays and holidays,
preferences for outdoor activity, and the
subjective feeling of time speed); social
network (the existence of support persons,

participation to the community work, the

32

existence of other persons than family
members with whom the subject can
discuss things on a friend-to-friend basis);
life satisfaction; the feeling of fatigue; and
depression. The questionnaire items were
analyzed to five common factors (social
synchronizer, physical rhythms, quality of
sleep, light synchronizer, and ultradian
rhythm) by factor analysis. Each factor was
scored 0 to 2, and the total score was
calculated by summing up each factor score.
The higher the score, the higher the level of
synchronizing properties. The reliability
and validity of the questionnaire was
confirmed by previous studies.

The subjects were divided into two
groups by the following conditions:
(1frequent nocturnal arousal (subjects who

had frequent almost nightly nocturnal

arousals; FNA group) Vs. less
nocturnalarousal (subjects who woke
Table 1 Types of nocturnal arousal

and bed time in each subject

Subjects nocturnal bed time
arousal
1 FNA EB
2 FNA LB
3 LNA LB
4 FNA EB
5 LNA EB
6 LNA LB
7 FNA LB
8 LNA EB
9 LNA EB
10 FNA EB
11 LNA LB
12 FNA LB
13 LNA LB
14 FNA EB
15 LNA LB

Type of nocturnal arousal
FNA: frequent nocturnal arousal
LNA: less nocturnal arousal
Type of bed time
EB: early bed time
LB: late bed time
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during the night less than three days per
week; LNA group); and (2)early bedtime
(subjects who went to bed before 10:00
p.m.; EB group) vs. late bedtime (persons
who went to bed after 10:00 p.m.; LB
group).

The types of nocturnal arousal and bed
time in each subject is shown in Table 1.

Figure 1 shows an example of an
‘Actogram’, i.e., a visual display of the daily
activity-rest patterns recorded by the
Actiwatch from one subject who was
classified as the frequent nocturnal arousal
and early bedtime group.
The data were gathered during the winter.
The Mann-Whitney U test was used for
statistical analysis. Statistical significance

level was p<0.05.

Results
1. Frequent nocturnal arousal (FNA group) vs.
Less nocturnal arousal (LNA group)

There were significant differences
between the FNA and LNA groups in the
waking up time and the total score of the
life style rhythms questionnaire (Table 2).
As for the heart rate, the values for which
were averaged both for day- and night-time,
there
between the FNA and LNA groups. There
in the

bedtime and the number of activity counts

were no significant differences

were no significant differences

between both groups.

2. Early bedtime (EB group) vs. Late bedtime
(LB group)

There was a significant difference
between the EB and LB groups in activity
counts (Table 3). As for the heart rate,
though there was no significant difference

in the night-time rate, the values of the
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Figure 1 A typical example of
“Actogram”, or wrist activity rhythm
from one subject who was classified
as the frequent nocturnal arousal and
early bed time group

day-time heart rate of the LB group were
significantly higher than the EB group.
The EB group went to bed earlier than the
LB group, but there was no significant
difference in the waking-up time. All
subjects in the LB group had a socially
active role in the family or work place.
However the EB group subjects reported

that they had no routine work.

Discussion

Many studies have found that the elderly
have an increased number of frequent
nocturnal arousals. Elderly people who
complain of frequent nocturnal arousals
tend to have earlier bedtimes to increase
their sleep-time, and early morning
awakening 16, In this report, subjects who
have frequent nocturnal arousals (FNA
group) revealed earlier bedtimes and
wake-up times than subjects who have less
nocturnal arousal (LNA group). The FNA
group have not only sleep fragmentation
but also a lower score in the life style
rhythms questionnaire than LNA group.
The questionnaire assesses the social

synchronization (socialinteraction),
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Table 2 Heart rate, sleep rhythm, activity counts and score of biosocial rhythm of daily
living in both the frequent nocturnal arousal (FNA group) and the less nocturnal arousal

(LNA group). Mean (SD) are shown.

group age heart rate bed time  wake activity total score
: . . time counts  of BRDL
day-time night-time
FNA group (n=7) 69.3 78.29 59.86 21.30 5.87 204.04 23.57
(4.3) (4.68) (5.52) (1.65) (0.74) |. (37.74) (2.44) |.
LNA group (n=8) 65.8 77.33 61.00 22.06 6.66 186.01 28.00
(2.9) (7.25) (7.73) (0.63) (0.52) (32.29) (3.16)
Mann-Whitney U-test. *p0 0.05

BRDL: Questionnaire to determine biosocial rhythm of daily living

Table 3 Heart rate, sleep rhythm, activity counts and score of biosocial rhythm of daily
living in both the early bedtime (EB) group and the late bedtime (LB) group. Mean (SD)

are shown.
group age heart rate bed time  wake activity total score
. . . time counts  of BRDL
day-time night-time
EB group (n=7) 68.6 75.43 59.00 20.70 6.10 172.64 25.43
(4.2) (4.30) |« (5.13) (1.12) |+« (0.08) (26.83) |« (4.47)
LB group (n=8) 66.4 81.88 61.75 22.59 6.46 213.48 26.38
(3.6) (4.80 (7.74) (0.25) (0.58) (30.18) (2.83)
Mann-Whitney U-test. *p0O 0.05

BRDL: Questionnaire to determine biosocial rhythm of daily living

physical synchronization (physical

condition and mood), quality of sleep
(sleep-wake rhythms), light stimulation
and life satisfaction, and ultradian rhythm
synchronization. Sleep disorders are often
accompanied by a disruptedcircadian
rhythm 1. However, numerous factors
may influence the circadian sleep-wake
rhythm in the elderly 6.

dysfunction, in various forms, has been

Circadian

linked to the psychopathology of depression
17, Tt is suggested that factors influencing
sleep-wake function in the aged include the
following: excessive bed rest, boredom,
change in physical activity, physical and
mental illness, feelings of rejection and
useless, loss of loved ones, lack of family
and friends, loneliness and social isolation,
socioeconomic changes, and so on 9. The
fact that the FNA group had a lower score
in the questionnaire than the LNA group

may mean that sleep fragmentations have
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a relationship not only to psychological
rhythms but also to social rhythms.
Subjects who went to bed before 10:00 p.m.
(EB group) tended to show less difference
in the average heart rate between daytime
and night-time than the subjects who went
to bed after 10:00 p.m. (LB group). Kitaura
and Numal® investigated the heart rates of
103 subjects, aged from 10 months to 81
years old, during 24 hours. The correlation
among the heart rate day-night difference
(the difference in the average heart rate
between daytime and nigh- time) and the
amount of activity (relative metabolic ratio
multiplied by time of activity) was
significantly higher in subjects more than

old. This that the

in the average heart rate

11 years means
difference
between day time and night time is useful
information to judge the activity level.
Regarding activity counts by the Actiwatch,
the LB group was higher than the EB
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group. dJudging from the heart rate
differences and the activity counts, the LB
group experienced more physical work
than EB group.

Sleep time was 7.75 hours in the LB group
and 9.41 hours in the EB group. In other
words, LB group subjects were short
sleepers and EB group subjects were long
sleepers. Elderly people often try to
increase their sleep by prolonging their
time in bed. However increased time in bed
interferes with the circadian sleep/wake
rhythm 19. It has been reported that
excessive time spent in bed is one of the
important factors that cause insomnia 20,
In the treatment of chronic insomnia,
Spielman et al. 19 reported that restricted
time in bed improved sleep latency, total
wake time and sleep efficiency. Perhaps if
of the

motivated to

members EB group could be

stay more socially and
physically active during the day and early
evening, their time in bed could be reduced.
Although the exact mechanisms have yet
to be explored, changes in sleep/wake
rhythms occur as one gets older. In this
report, sleep fragmentation accompanied
social and psychological problems. It is,
therefore, important to recognize to treat
sleep problems of the elderly persons in
relation to their daytime functioning

problems.
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COLORECTAL CANCER-RELATED LIFESTYLE CHARACTERISTICS
IN RESIDENTS OF AKITA PREFECTURE

ZHANG Yong, YAHATA Yuichiro, TAKASHINA Kouei, SUZUKI Noriyuki
Akita Prefectural Institute of Public Health

To evaluate the incidence of colorectal cancer-related lifestyle risk factors in residents of Akita
Prefecture, we compared lifestyle characteristics of 1178 Akita residents (542 males and 636 females)
with the national average lifestyle characteristics in Japan. The proportion of males in our study
population from Akita Prefecture aged 20 years or older considered to have a drinking habit was
64.4%; alcohol consumption was particularly high, 75% and 72%, respectively, in men in the 40-50
and 60-70 year age groups. Salt intake tended to be high in both males and females in the Akita
population. In Akita, 24.3% of the females aged 40-49 years were considered obese. Green-yellow
vegetable intake was 87.9482.8 g/day in males and 91.5+86.2 g/day in females in the Akita population,
which is less than the national average. The proportion of males aged 40-49 and females aged 30-39 in
Akita considered to have low physical activity levels was 8.6% and 5.7%, respectively. Men and
women in Akita aged 60 years and older had low physical activity levels. Our study suggests that
effort should be made to modify these risk factors in order to reduce the incidence of colorectal cancer
in Akita Prefecture.

Key words: lifestyle factors; colorectal cancer; Akita.

Introduction

Colorectal cancer is the third most common
malignant neoplasm worldwide". In the United
States, 146,940 new cases were diagnosed and
56,730 people died from the disease in 2004 2,
Over the past few years, colorectal cancer has
become the leading cause of cancer deaths in
Akita Prefecture, Japan ”. In October 1997 the
World Cancer Research Fund/American Institute
(W&A) published

recommendations for cancer prevention entitled,

of Cancer Research
“Food, Nutrition and the Prevention of Cancer: A
global perspective” ¥. Several studies have also

reported that lifestyle factors such as diet, alcohol
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consumption, smoking and physical activity are
related to the development of colorectal cancer
S13). Adoption of healthy lifestyle characteristics
may prevent colorectal cancer. The 21st Health
Promotional Plan of Akita recognizes the need to
reduce digestive cancer mortality, particularly
colorectal and stomach cancers. However, risk
factors and lifestyle characteristics of Akita
residents have not been closely investigated.
Therefore, we evaluated the incidence of
colorectal cancer-related lifestyle characteristics

in Akita residents.

Methods

We obtained the data for this study from the
Survey of Nutrition and Behavior in Akita
Prefecture, 2001 9 and from the National
Nutrition Survey of Japan, 2001 '”. We compared
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the colorectal cancer-related lifestyle
characteristics of Akita residents with the national
average. The Akita Prefecture survey included
542 males and 636 females.

Fourteen major characteristics investigated in the

1178 people,

present study included alcohol intake, smoking,
physical activity, obesity (body mass index > 25
kg/m2) and dietary intake of fats and oils,
pickled foods,

green-yellow vegetables, rice, algae, etc. We

stockbreeding meats, dairy,

divided the characteristics into preventative
factors or risk factors, which have previously
been identified in W&A publications and
colorectal cancer studies of Japanese populations
*19_High alcohol intake was defined as drinking
three times or more per week and on one of these
occasions drinking 1 Gou (180 milliliter) or more
of Japanese Sake. Physical activity habit was
considered as people who engage in physical
activity for 30 minutes continuously, twice or

more per week for one year or more.

Results

The  colorectal  cancer-related  lifestyle
characteristics are shown in the Table.

Incidence of risk factors: The proportion of
males in the Akita population aged 20 years or
older with high alcohol consumption levels was
64.4%; alcohol consumption was especially high,
75% and 72%, respectively, in men in the 40-50
and 60-70 year old age groups. Over the broad
age range of 40-70 years, 60% of males from the
Akita population had a drinking habit (Figure 1).
Salt intake was 13.2 g/day in males and 11.6/day
in females. In Akita 24.3% of females aged 40-49
years Incidence of

were considered obese.

preventative factors: Green-yellow vegetable
intake in the Akita population (males: 87.9+82.8
g/day; females: 91.5£86.2 g/day) was less than
the national average, while rice consumption
501.3£256.2; 339.5+151.2
g/day) was higher. The incidence of males aged

40-49 and females aged 30-39 years in the Akita

(males: females:

Table Summary of Colorectal Cancer-related Lifestyle Characteristics in Residents

of Akita Prefecture and Japan.

Akita Prefecture
Percent or Mean + SD

National Average
Percent or Mean = SD

(n=1178) (n=10378)

Lifestyle Characteristic Male Female Male Female

Risk factor
Fats and oils (g/day) 11.0£10.8 8.9+8.6 12.6£10.7 10.249.3
Meats (g/day) 80.7£71.9 60.8+56.1 89.0+78.8 65.0£59.9
Meat of stockbreeders (g/day) 56.1+£58.5 42.6+47.6 No data No data
Dairy products (g/day) 149+188.5 137.2£153.0 165.1£201.2 174.5£179.6
Salt (g/day) 13.2% 11.6* 12.24¢5.4 11.0£4.9
Pickled foods (g/day) 25.5+41.8 23.51£34.9 No data No data
Alcohol 64.1% 9.5% 53.3% 9.1%
Smoking 46.4% 6.7% 45.9% 9.9%
Obesity (BMI=25) 27.3% 30.7% 28% 21.6%

Preventative factor
Green-yellow vegetables

(g/day) 87.9+82.8 91.5+86.2 93.5+85.2 93.7+86.9
Rice products (g/day) 501.34256.2  339.5+151.2 420.9+217.3 299.3+150.6
Algae (g/day) 12.0+23.6 10.2£19.1 13.2+25.0 13.7£29.1
Physical activity habit 25.5% 15.9% 29.7% 27.1%
Amount of walking (steps) 70084387 615513728 7797+4794 7168+3988
*Mean only.
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population with low physical activity habits 8.6% men and women over 60 years of age had low

and 5.7%, respectively (Figure 2). In addition, physical activity levels (Figure 3).
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Figure 1 Consumption of alcohol (Japanese Sake) in males
(1Gou=180 milliliter)
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Figure 2 Physical activity habit by age group in males and females
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Discussion
Several studies have identified a positive

correlation between low consumption of
green-yellow vegetables and development of
colorectal cancer ™ * ', as reported in the W&A
report Y. Due to their lower consumption of
green-yellow vegetables compared to the national
average, attempts should be made to increase
intake of green-yellow vegetables in Akita
residents in order to prevent colorectal cancer.
correlated  alcohol

Some  studies  have

increased risk of
7, 8, 10, 14, 18)

consumption with an
development of colorectal cancer
Alcohol consumption was high in middle aged
and older men; attempts should be made to
reduce this risk factor in these populations. High
intake of salty foods has also been associated
with development of colorectal cancer > ® ' 13),
Salty food intake was based on the reported
frequency or preference of eating pickled or other
salty foods. Salty food intake in the Akita
population was higher than the level of 10g/day
recommended by the Ministry of Health and
Welfare of Japan '”. Making and eating pickled
foods is a cultural tradition for many people in
Akita, and therefore, salty food intake may be
considered a possible risk factor for development
of colorectal cancer in Akita. Smoking was
recently significantly correlated with
development of colorectal cancer in a Japanese
population 18), consistent with the W&A
judgment V. However, smoking is not common in
Akita, especially in women, with an incidence of
only 6.7%. Thus, smoking cannot be considered a
major risk factor for development of colorectal
cancer in Akita.

Obesity is associated with development of
colorectal cancer in women *”. Physical activity
also appears to be important, as the association
between the incidence of colorectal cancer and

obesity was stronger among the sedentary than

40

the active population 9 Furthermore, a high level
of physical activity " ® '*'® had a protective
effect against development of colorectal cancer in
two of four studies " 8), similar to the W&A
findings ¥. Based on our data and these findings,
we suggest that middle-aged and older residents
of Akita increase and maintain higher physical
activity levels. Physical activity levels may be
impacted by the long, cold and snowy climate in
Akita and northeast region of Japan; further
studies are needed to investigate this issue.

In  conclusion, increasing  green-yellow

vegetable intake and routine physical activity
levels, while decreasing salty food intake, in

combination with weight maintenance in

middle-aged females and reduction of alcohol
consumption in middle-aged males should reduce
the incidence of colorectal cancer in Akita

Prefecture.

References

(1) Shike M, Winawer SJ, Greenwald PH, et al.
Primary prevention of colorectal cancer. The
WHO Collaborating Centre for the
Prevention of Colorectal Cancer. Bull World
Health Organ 1990; 68: 377-85.

(2) American Cancer Society. Cancer Facts and
Figures 2004. Atlanta, Ga: American Cancer
Society, 2004. Available online
(www.cancer.org/ownloads/TT/CAFF_final
PWSecured.pdf)

(3) Age-adjusted Death Rate by Prefecture
Special Report on Vital Statistics 2000,
Statistics and Information Department,
Minister's Secretariat, Ministry of Health
and Welfare, Japan. 2002.

(4) World Cancer Research Fund, American
Institute for Cancer Research. Food,
nutrition and the prevention of cancer: a
global perspective. American Institute for
Cancer Research. 1997.

(5) Haenszel W, Locke FB, Segi M, A
case-control study of large bowel cancer in
Japan. J Natl Cancer Inst 1980; 64: 17-22.

(6) Tajima K, Tominaga S, Dietary habits and
gastro-intestinal cancers: a comparative
case-control study of stomach and large
intestinal cancers in Nagoya, Japan. Jpn J
Cancer Res 1985; 76: 705-716.

(7) Kato I, Tominaga S, Ikari A, A case-control

KR ARBAFHRE H2E H1 20064 1 H



study of male colorectal cancer in Aichi
Prefecture, Japan; with special reference to
occupational activity level, drinking habits
and family history. Jpn J Cancer Res 1990;
81: 115-121.

(8) Kato I, Tominaga S, Matsuura A, et al. A
comparative case-control study of colorectal
cancer and adenoma. Jpn J Cancer Res
1990; 81: 1101-1108.

(9) Whittemore AS, Wu-Williams AH, Lee M,
et al. Diet, physical activity, and colorectal
cancer among Chinese in North America and
China. J Natl Cancer Inst 1990; 82: 915-26.

(10) Yoshida K, A case-control study of
colorectal cancer: association between
smoking, drinking, family history of cancer
and colorectal cancer. Jpn J Cancer Clin
1992; 38: 371-378.

(11) Hoshiyama Y, Sekine T, Sasaba T, A
case-control study of colorectal cancer and
its relation to diet, cigarettes, and alcohol
consumption in Saitama Prefecture, Japan.
Tohoku J Exp Med 1993; 171: 153-165.

(12) Kotake K, Koyama Y, Nasu J, et al. Relation
of family history of cancer and
environmental factors to the risk of
colorectal cancer: a case-control study. Jpn J
Clin Oncol 1995; 25: 195-202.

(13) Inoue M, Tajima K, Hirose K, et al.
Subsite-specific risk factors for colorectal
cancer: a hospital-based case-control study
in Japan. Cancer Causes Control 1995; 6:

14-22.

(14) Murata M, Takayama K, Choi BC, et al. A
nested case-control study on alcohol
drinking, tobacco smoking, and cancer.
Cancer Detect Prev 1996; 20: 557-565.

(15) Ogimoto I, Shibata A, Fukuda K. World
Cancer Research Fund/American Institute of
Cancer Research 1997 recommendations:
applicability to digestive tract cancer in
Japan. Cancer Causes Control. 2000;
11:9-23.

(16) Survey of Nutrition and Behavior in Akita
Prefecture 2001. Akita Prefecture, 2001.

(17) National Nutrition Survey in Japan 2001.
Ministry of Health and Welfare, 2003.

(18) Otani T, Iwasaki M, Yamamoto S, Sobue T,
Hanaoka T, Inoue M, Tsugane S for the
JPHC Study Group. Alcohol Consumption,
Smoking, and Subsequent Risk of Colorectal
Cancer in Middle-aged and Elderly Japanese
Men and Women: JPHC Study. Cancer
Epidemiol Biomark Prev 2003;
12:1492-1500.

(19) Dietary Reference Intakes of Japanese.
Ministry of Health and Welfare, 2004.
Available online (www.mhlw.go.jp/houdow/
004/11/dl/h1122-2a.pdf)

(20) Terry PD, Miller AB, Rohan TE Obesity and
colorectal cancer risk in women. Gut 2002;
51:191-4.

Jobodobodootdoodoouoooooogad

g 0 gd oOoo gg o0O0

goboooboooad

gg o0O0

uogoobooobboobobooobbooobbooobboobbooobboon
gobobooobobooobbooobbobooobboooboboboooboboooobooo
gugbbooobbooobbooobbbooobbooobbbooobboooboo
gbobooobobooobobooboobobooobooboboooboboboboobOobo
gobobooobbooobobooobbobooobbooobobbooobbooooboo
goboooboooobooaooo

ooobobOo 1B3ooooboooooboobobooooooboobooobboooooooooog
gbobooobobooobobooboboobooboobooboboooboboboboobOobo
gobooboooooboobooonoog
goooooboobobooooboboboooboobooobobobobDooboOobo
gugbbbooobboboodobbooobbbooobbooobbbooobboooboo
UbobOoobobobOobobOoe410,000 95% 000000000 4000 75.9%0
gobogos0—e00 00 60%00000000000000000000000O00 400
ob8e»iiuinoumanoosognns7»wWibioubomboonooobooooooo
e0—7o000bO0obOobOobOobOOobooboOoboobonon

KHB AR AR B 28 15 200641 H 41



Jobodobodootdoodoouoooooogad
Joodoodoobooouoooboooogd

oo oOv oo oOv oo oogv o0 oo
o0 ooV o0 oogv oo ooO?2
1) 000000000000000 0O0OoOoooon 2) DOOooo

00000000000000000000000000000000000000000
00000000000000000000000000000000000mMO00o0ao
00000000000000000000000000000000000000000
000000000 140400000 150 300000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000o0Oo
000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000@
00000000000000)000000000000000 SDSOO0000O0000O
000000000000000000000 26000000000000000000O0
1700000 600000000000 11 0)0000000000000O 4000 90
000000750000 600000 68.70)000 110@00079.30)00000
000000000000000000000 11000000000000000000
0000000000 500000000000000000000000000 3000
000000000 3000000000000000000000000000000O0
00000000000000000000000SDSO00000000000000no
00000000000000000000000000000000000000000
0000000000000 1000 300000000000000000000000
oooooooo

uooooooboobooboooboobooboboobooobooboon
googoooo

gogno
uobodgbbodgboboooboaoobd
gbobogoboobooooooobobobo
goboooboboobobooobbooboo
gobooboogooobooboonoobooo
goboooboboooboboooboboobooo

00 2004.11.1 OO 2004.12.28
1) 0010-8543 O OOOO 1-1-1

42

gbbodgbboabboobboabog
gbbodgbboabboobboabog
obobobobobooboooooooo
goboobboooboboobboobobo
gbomoboooboobbooboooboo
uboboooboboobobooboboobooo
gbbodgbboabboobboabog
ugbbogobuoobbooboobobod

TR ARG R 2EMEE H2% 515 2005481 A



0odoDOooOooooooooooooo
dodooooooooooooooooa
dodooooooooooooooooa
dodoooopoooooooboooooag
000o0ooooOooo0oooooooOoog
000o0ooooOooo0oooooooOoog
0o0doooooooooooooooog
dodooooooooooooooooa
dodooooooooooooooooa
dodoooopoooooooboooooag
O0D000OOhkawa OO OODODOOODOOO
000o0ooooOooo0oooooooOoog
0000000 vOWakamuraOO OO OO
dodooooooooooooooooa
O00doUoooo 200000000004

000000000000000D0O000 0

goboooboboobobooobbooboo
000000000000 0000 490
Shirota OO0OOOOOODOOODOODOO
O0000o0oOoooooo e
gbobmoooooooooooooo
gbobogbooobooooooobobobo
goboooboboobobooobbooboo
goboooboboobobooobbooboo
goboooboboooboboooboboonbooo
gbooboboboboboob

00 OO00O0COO0OoOoOoobobObOOOd
uboboboooooboooooonoonao
gboooobogoooboooooooogno
gooooooooan

TR LN R 22 MEE H2% 515 2005481 A

ooooo
00000000000 00000oooo
000000o0o00000000oOooooo
O00000o0oo0000000o0oOooooo
0000000o0o0o0o0D0O0o0oOooooo
0000000o0o0o0o0D0O0o0oOooooo
000000o0o0ooDoooDoOooOooooo
000000o0o00000000oOooooo
000000o0o00000000oOooooo
O00000o0oo0000000o0oOooooo
0000000o0o0o0o0D0O0o0oOooooo
00000000 O0oo@Oooooogn
ooo00oO0O0o)0000oooooooo
000000 sSbSO®OO0OO0OnoOoOo
D000o00oooooYP000ooooo
00000000000 000O0O0oooo
000000000000 D000o0ooooo
0000000000000 moonoooo
000000o0o0oo0o0oO0oO0oOooOooooo
00000000000 300000000
0000000ooo0ooo0o0o0o0o0oooooog
0000000000000 00O0oooo
000000MOo0oooooooooon
000000000000 D000o0ooooo
000000o0o0oo0o0oO0oO0oOooOooooo
0000000000000000 2000
oooooooooo
000o0ooooooo 260000000
000000000000 D0O0ooooooo
000000000000 D0O0ooooooo
1700000 600000000000 11
0)000000000 44000 9000
000+ 00000 75.5+ 141000000
0 60(68.7+ 16.6 0)J 0 11 0(79.3+ 11.8
0)00D0O0DO0DD000 100000 300
000000 13000000000000
00000000000 300000000
D0000000o0oooDeOoOoOoOon
0000 100000 1000000000
00oO0OoOosbSOO0DDOOO0O0OOOOOO
0000000000000 00o0ooooo

43



ugobO 1900oo0ooooobooobod
gogbooagboboobboogobbooboo
gogbooagboboobboogobbooboo
Ooo0Oooooooo AbDLOOOooOoO
goo

goD 20030 50 22000 90 1800
obobobOobobobobotbodoy 2
ubobogbooobbod s%»uuinod

o od
gobooboooooboobooonooo
goboooobooboboobbooobo
goboooboboooboboooboboobooo
obobosogooooomobobd
OO0 ADLOOODOOCOOOFIM97 O
gbobogboobooooooobobobo
goboobomsg7ooboog 2000 2
g3oooboosononoboonboognood
goboooboboooboboooboboobooo
gogboooboboobbooobbooboo
gooodgboo 19uaboboabooabod
b0 2z120000000000D00O0O0DO
goboobobooobooobobg a7v0ood
280000000000000000000

12:00 18:00 00:00 06:00 12:00
Day 1
2

U0 OOooobDooo ssobooo
ogooooDobooonog 40000
gooooDooboooo so7ob00on
020020 300000000000
ooobooboooonoooooooon
goonoo mvwooooooooood
goono0o 21 00000000000
O00O000OO0O0ODOO00 37000 28
ooooooon

44

god
ubboobogobuoaobboaobobdg
ubbodob nogbooobboabod
obobobobobooboooooooo
gbooboobogb s0b0o0oboonbbo
gbooboobogbbooboob s00bg
ubboobogb sobooobooabog
gboboobustouuobuoab 3bog
god
obooooboobooboobo
362luxmin00 0000000000000
1M%Nux/min 00 000000000000
uboobooboboobobooboboobooo
OoooOooD 1oo00lux0OOOOoOnO

oboboboboboboooooooo
googno

O000000O0OO0mOoOoDDbO sSbSOO
ubobooboog 1obooboooobog e
ooooomooo sbsooooo+00
000 35,69+ 6,30 000 34.56+ 540 0
gbooobooboobobobobob o

ooboobbooobooboboooobg
gbooboobogbboobo120od
ubobgroboobooobooobobooboo
OO0 25.25+ 4.800000 25.81+ 4.4 1
ubboobuoobbooboobobod

ODO000O0oO0OoSsSbsoomoooooon
OO000000DO0oOoDooooosbSsOooOO
gboobmobooooboobbooboooboo
OO00000DOoOboOoOoOoooOoDosbs
gbbodgbboaobbuoobboabobg
gomoobooooboobosboonoonDg
oboboboboboboooooooo
Ubo0obo0ooboono P=0.0480 SDS
goboobobooboboobboobooo
gbobooboboobboobobooboo
obebO0ObODbO 200000010000
uod

TR ARG R 2EMEE H2% 515 2005481 A



00 OOooboooooossoboon
d

EEUALAR A

WE =it
= 9 2 11
DS =y 3 5 8
&t 12 7 19
o O

gobooobooboboobbooobo
goboooboboobobooobbooboo
goboooboboobobooobobooboo
gogbooobboobboobbooboo
gogbooobboobboobbooboo
gbobogobooobooooooobobobo
goboooboboobobooobbooboo
gobD 1000 300boboooboono 3000
gobooobobooboboooboboobooo
gobodgbooboogbooo

uobodgbbogbooboooboaobd
gbobogbobooooooobobobo
goboooboboobobooobbooboo
goboooboboobobooobbooboo
gobooobobooboboooboboobooo
gogbooaobboobboobbooboo
gogbooaobboobboobbooboo
gbobogbobooooooobobobo
00 wOoOoOoooooooooooooo

goboooboobooboobbooobobon

gooooboboooboboooboboobooo
gogbooaoboboobbooobbooboo
gobodgbooobogoon
gboboboboboboooooog
goboooboboobobooobbooboo
goboooboboobobooobbooboo
gooooboboooboboooboboobooo
gogbooaoboboobbooobbooboo
lagboboobuobbooboobbod
gbobogoboobooooooobobobo
goboooboboobobooobbooboo

TR LN R 22 MEE H2% 515 2005481 A

uboboooboboobobooboboobooo
gbbodgbobgaobbuoobboabobo
ubboobuoobbooboobobod

O O

(1) Ohkawa M, Mishima K, Hishikawa Y,
Hozumi S, Hori H, Takahashi K.
Circadian  rhythm  disorders in
sleep-waking and body temperature in
elderly patients with dementia and
their treatment. Sleep 1991; 14:
478-485.

(2) Wakamura T, Tokura H. 00000
gdooooooootoouoooon
OO000d. J Physiol Anthropol Appl
Hum Sci. 2001; 20: 345-351.

(3 OOoOO, 00000, O0000, 00
0ddo. 0oooooooooooo
goooooooooooooo. O
000 2003; 45: 951-958.

(4 OOO00O,0000,0000, 000,
odoo. Jdoooogodoooo
gooooooooo. oooood
ogoodo 2002; 4: 60-62.

(5) OOO,0000,0000. OOOO
doodooooodo, oooood
oooooooodoo 100, Ood
OOgd 1997; 26: 1609-1614.

(6) Shirota A, Takami M, Hayashi M, Hori
T. Effects of daytime activity on
nocturnal sleep in the elderly.
Psyshiatry Clin Neurosci 2000; 54:
309-310.

(7 OOOO,0000. OO. ODOOoo
odoooooooooono. ooood
o o o o 0O O 2004;
131(12),S140-S143.

(8) Zung WW. Factors influencing the
self-rating depression scale.  Arch
Gen Psychiatry. 1967,16, 543-547.

(9) Motohashi Y, Meda A, Yuasa T,
Higuchi S. Reliability and validity of
the questionnaire to determine the
biosocial rhythms of daily living in the
disabled elderly. J Physiol Anthropol
Appl Hum Sci 2000, 19, 263-269.

(10000 O.00000O0.00.000
0dodooooooooo—0o0ooon
gooooooooooooood—.
OO dooougooooan. 2004.

45



EFFECTS OF WALKING AT RIVERSIDE PROMENADE ON SLEEP
RHYTHM AND DEPRESSIVE STATE OF INPATIENTS AND
INSTITUTIONALIZED DEPENDENT ELDERLY PERSONS

Kei KAWASHIMADY, Yutaka MOTOHASHIV, Masahide WADAD
Hideki WAKAMATSU2, Yoshihiro KANEKOV, Takashi ISHIKAWAD
and Kanji KOMATSU?

1) Department of Public Health, Akita University School of Medicine,
2) Honjyo Daiichi Hospital

A rehabilitation program of walking at riverside promenade for inpatients and
institutionalized dependent elderly persons is thought to have favourable effects for their
psychological states. The research project of “Healing Effects of Riverside Environment”
launched at 2002 aimed to clarify scientific evidences of holistic effect of riverside walking.
The purpose of present study was to reveal effects of walking at riverside promenade on
sleep disturbance and depressive state of inpatients and dependent elderly persons.

The continuous monitoring of wrist activity rhythm for one week was conducted to
evaluate the circadian rhythm of daily activity of inpatients and dependent elderly
persons. Hasegawa’s dementia scale for elderly persons, Zung’s self-rated depressive scale
(SDS), and score of biosocial rhythm of daily living (BRDL) were also used.

Total of 17 subjects (6 inpatients and 11 dependent elderly persons) completely
measured their wrist activity rhythm for one weeks, and their activity rhythm data were
analysed. Six were males with mean age of 68.7 years, and 11 were females with mean
age of 79.3 years. Eleven subjects showed changes in sleep-wake rhythms after walking
at riverside promenade. The phase-advance or phase-delay of sleep rhythm was observed,
suggesting an improvement of synchronization of biosocial rhythm of the subject by
walking. The exposed light intensity per day was significantly higher on the walking days
compared to non-walking days. The subjects who showed improvement of BRDL score had
tend to improve depressive state after walking program.

It was concluded that walking at riverside promenade, even during 1-3 days, influenced

favourable effects on sleep rhythm of inpatients and institutionalized elderly persons.

Key words walking, riverside promenade, wrist activity rhythm, biosocial rhythm,

depressive state, light intensity
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RELATIONSHIP BETWEEN BONE MINERAL DENSITY AND
LIFE STYLE FACTORS IN ADULT WOMEN

Mio MIYOSHIV Kuniko OHYAMA?2 Hatuko UMEMURA?2
and Yutaka MOTOHASHIV
1) Department of Public Health, Akita University School of Medicine,
2) Akita City Public Health Center

The purpose of the present study was to clarify relationship between bone mineral
density (BMD) and life style factors in adult women.

Total of 645 subjects aged 23-71 years old, living an Akita City, participated in this
study. BMD at distal forearm was measured by using a dual-energy x-ray absorptiometry.
Items of the questionnaire were as follows; dietary calcium intake, physical activity,
cigarette smoking, alcohol consumption, menstruation, experiences in delivery and
lactation, lumbago, fracture, and other medical history.

Subjects taking dairy product every day showed significantly higher age-matched BMD
than those taking little or no dairy product. Subjects who had histories of fracture showed
significantly lower age-matched BMD than those without histories of fracture. Subjects
with severe lumbago showed significantly lower age-matched BMD than those without
lumbago. Subjects with severe lumbago engaged in standing work with duration of one
hour and over per day.

It was found that lifestyle factors such as regular intake of dairy product and history of
fracture significantly related to the age-matched BMD in adult women. Those factors are

to be considered for community health promotion programs of osteoporosis.

Keywords: Bone mineral density, life style, dairy product, fracture, adult woman
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