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To the best of our knowledge, six studies have examined
the association between alcohol consumption and the risk
of suicide using the population-based study design (Akechi
et al., 2006; Andreasson et al., 1991; Klatsky and Arm-
strong, 1993; Paffenbarger et al., 1969; Ross et al., 1990;
Turvey et al., 2002). In the case of heavy drinkers, four
of the six studies revealed a significantly increased risk of
suicide among heavy drinkers than among nondrinkers
-(Akechi et al., 2006; Andreasson et al., 1991; Klatsky and
Armstrong, 1993; Ross et al., 1990). However, when the
suicide risk in light drinkers is considered, inconsistent re-
sults were reported by the studies. Two of the six studies
reported a significantly reduced risk of suicide among light
drinkers (Akechi et al., 2006; Ross et al., 1990), while the
remaining four failed to show any association (Andreasson
et al., 1991; Klatsky and Armstrong, 1993; Paffenbarger
et al.,, 1969; Turvey et al., 2002). Thus, there is still no
consensus on whether the risk of suicide is increased or
decreased among light drinkers. The risk of suicide is
known to be higher in subjects with psychiatric problems,
such as depression. Some reports have shown a lower level
of depression (Williams and Adams-Campbell, 2000) and
higher scores in quality-of-life measures pertaining to
mental health (Blow et al., 2000) among light drinkers
than among nondrinkers and/or heavy drinkers. Therefore,
it has been suggested that light drinking may have a possi-
ble protective against suicide, although this remains to be
clarified.

We conducted a population-based prospective cohort
study in Japanese men to investigate whether the suicide
risk is increased or decreased among light drinkers using
an established validity and reliability measure of alcohol
consumption and extensive control for potential confound-
ing variables.

Materials and methods
Study population and design

The details of the Ohsaki National Health Insurance
(NHI) cohort study have been described elsewhere (Anzai
et al., 2005; Tsuji et al., 1999, 1998). Briefly, a baseline
questionnaire which also contained questions on the drink-
ing habit, was distributed to all NHI beneficiaries aged from
40 to 79 years and living in the catchments areas of the
Ohsaki Public Health Center (PHC) between October and
December, 1994 (n = 54,996). The Ohsaki PHC, a local
government agency, provides preventive health services
for the residents of 14 municipalities in Miyagi Prefecture
in northeastern Japan. The questionnaires were delivered
to and collected from the subjects’ residences by public
health officials in each municipality. This procedure yielded
a high response rate of 95% (n = 52,029). We excluded 811
subjects because they were withdrawn from the NHI before
January 1, 1995, the date on which we started the
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prospective collection of NHI claim history files. Thus,
the study cohort comprised 51,218 subjects. Because the
number of suicide deaths in women were insufficient for
the analysis, we limited our analysis to the risk in men
(n = 24,545). This study was approved by the institutional
review board of the Tohoku University School of Medicine.
We considered the return of the self-administered question-
naires signed by the subjects as implying their consent to
participate in the study.

Exposure data

The self-administrated questionnaire, which was used as
a baseline survey, contained 93 items pertaining to 10 fac-
tors: past medical history, family medical history, physical
health status, smoking habit, drinking habit, dietary habits,
occupation, marital status, education, and other health-
related lifestyle factors (Tsuji et al., 1998).

Assessment of alcohol consumption

The questionnaire assessed alcohol consumption by first
asking if the subject was a never-, ex-, or current drinker.
Current drinkers were then asked about frequency of drink-
ing (less than once per week, once or twice per week, 3 or 4
times per week, or 5 times or more per week), beverage
type usually consumed (sake, spirits, beer, whisky, wine,
or other), and the amount at one occasion. We calculated
from these data gram alcohol consumed per day. The sub-
jects were classified into five categories; never drinkers,
ex-drinkers, current drinkers who consumed 22.7 g or less
alcohol per day, 22.8 g to 45.5 g alcohol per day, and
45.6 g or more alcohol per day; 22.8 g of alcohol amounts
to 1 go or traditional unit of sake (180 ml), which also
approximates two glasses of wine (200 ml), or two mea-
sures of spirits (50 ml) in terms of alcohol contents.

We conducted a reliability and validation study for the
questionnaire assessment of alcohol consumption. Specifi-
cally, 113 subjects in the study district completed the ques-
tionnaire twice with a 12-month interval and provided four -
3-day diet records during the 12 months. Spearman’s coef-
ficients for the correlation between the amounts of alcohol
consumed according to the questionnaire and the amounts
consumed according to the diet records were 0.70 for
men, and the correlations between consumption measured
by the two questionnaires administered 12 months apart
were 0.76 for men (Ogawa et al., 2003).

Follow-up and identification of suicide

We prospectively collected the data on medical care uti-
lization and costs for all the individuals in the cohort from
January 1, 1995, to the date of withdrawal from the NHI
because of death, emigration, loss of NHI qualification, or
the end of the study period (December 31, 2001), by obtain-
ing their NHI claim history files from the local NHI associ-
ation. When a beneficiary was withdrawn from the NHI, the
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date and reasons were recorded in the NHI withdrawal
history files. From these files, the survival and emigration
status could be identified for all the study subjects. Both
NHI claim and withdrawal history files were linked with
our baseline survey data files, using each beneficiary’s ID
number as the key code.

Data on the death of the subjects were based on the death
certificates issued by the local PHC. Death from suicide
was defined by the code X60-X84 according to the Interna-
tional Classification of Diseases, 10th Revision (World
Health Organization, 1992). All death certificates in Japan
are submitted to a local government office and forwarded
to the PHC in the area of residence. Mortality data are then
sent to the Japan Ministry of Health, Labour, and Welfare
and coded for National Vital Statistics. Registration of
deaths is mandatory in Japan under the Family Registration
Law, and the death certificates must be completed by a li-
censed physician. The verdict of suicide is based on the
results of the medico-legal examination by a licensed phy-
sician and the police examination as required by Japanese
law. Thus, the data are believed to be reliable in terms of
quality and completeness.

Statistical analysis

Of the 24,545 men answering the questionnaire, we ex-
cluded those men who did not answer the questions pertain-
ing to their drinking habit (1,741 men [7.1%]). A total of

- 22,804 men thus provided complete answers to the ques-.

tions pertaining to their alcohol habit. The sociodemo-
graphic characteristics of the participants who were
included in this study (22,804 participants) and those who
were excluded (1,741 participants) were similar (mean
age in years, 60 vs. 63; married, 89% vs. 85%; college/uni-
versity or higher education, 7% vs. 3%; current smokers
53% vs. 51%, respectively).

We calculated the person-years of follow-up for each
subject from the beginning of the follow-up until the date
of suicide, date of withdrawal from the NHI, date of death
from other causes, or the end of the follow-up period,
whichever occurred first. We performed Cox proportional
hazards regression analyses to estimate the hazard ratios
(HRs) and 95% confidence intervals (CIs) for completed
suicide according to the daily amount of alcohol consump-
tion after adjustment for potentially confounding variables
(Rothman and Greenland, 1998), using the SAS PHREG
procedure on the SAS version 9.1 statistical software pack-
age (Cary, NC, USA). P for linear trend was estimated us-
ing the amount of alcohol consumed per day in grams as
a continuous variable in the subjects, when nondrinkers de-
fined as those who consumed 0 g of alcohol per day. The
validity of the proportional hazard assumption was verified
by adding a time-dependent variable to each model to
confirm that the HR for each covariate did not increase or
decrease over time. All the P values reported were two-
sided, with the significance level set at P < .05.
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We considered the following variables as potential con-
founders: age in years (continuous variable), education
(high school or less, college/university or higher), job (em-
ployment, unemployment), marital status (married, wid-
owed/divorced, single), body mass index in kg/m® (<184,
18.5—24.9, =25.0), smoking (never smoker, ex-smoker,
current smoker of 1—19 cigarettes per day, =20 cigarettes
per day), time spent walking (<1 h/day, =1 h/day), past
history of cancer, stroke, myocardial infarction, hyperten-
sion, or diabetes mellitus (presence or absence), perceived
mental stress (high, moderate, low), self-rated health (very
poor to poor, fair, good to excellent), and sleep duration
(=6 h per day, 7—8 h per day, =9 h per day).

We repeated all the analyses after excluding the subjects
who died or committed suicide during the first year of
follow-up (313 all-cause deaths, including 10 suicides).
Stratified analyses according to the covariate variables were
conducted in relation to the association between alcohol
consumption and the risk of suicide.

Results

A total of 140,343 person-years accrued during the study
period (until December 31, 2001), and there were 73 sui-
cides. Follow-up of those subjects who moved out from
the study municipalities was discontinued because of logis-
tic limitations, and 2,285 subjects (10.0% of the analytic
cohort) were lost to follow-up during the study period.

The proportions of never drinkers, ex-drinkers, and cur-
rent drinkers who consumed =22.7 g of alcohol per day
(light drinkers), 22.8 g—45.5 g alcohol per day, or =45.6 g
of alcohol per day were 17, 12, 23, 16, and 32%,
respectively.

Table 1 compares the characteristics of the subjects ac-
cording to the daily amount of alcohol consumption. The
mean age at baseline decreased with increasing daily
amount of alcohol consumption. The percentage of em-
ployees and heavy smokers (=20 cigarettes per day), or
better self-rated health increased with the amount of the al-
cohol consumption. There were no apparent associations
between other variables and the daily amount of alcohol
consumption. Some baseline characteristics were different
among never drinkers and ex-drinkers; as compared with
never drinkers, ex-drinkers were older, more likely to be
employees or ex-smokers, and also more likely to have past
history of chronic diseases (cancer, stroke, myocardial in-
farction, hypertension, or diabetes mellitus) and to self-rate
their health status as very poor/poor. .

Table 2 shows the association between the daily amount
of alcohol consumption and the risk of suicide. The unad-
justed analysis showed that the risk of suicide was higher
in current drinkers than in never drinkers (crude
HR1 = 1.8). This finding remained basically unchanged
even after adjustment for age, multivariate adjustment,
and exclusion of deaths within the first year of follow-up.



AUTNOY's parsonal Copy

506

Table 1

Characteristics of study subjects according to alcohol consumption (z = 22,804)

N. Nakaya et al. / Alcohol 41 (2007) 503—510

Nondrinkers Current drinkers (gram alcohol per day)
Ex-drinkers Never drinkers All 22.7 or less 22.8—45.5 45.6 or more

No. of subjects 2,783 3,880 16,141 5,164 3,751 71,226
Age at baseline (SD) 65 (10) 62 (11) 59 (10) 59 (11) 60 (10) 57 (10)
Marital status (%)

Married 88 85 90 89 90 90

Widowed/divorced 9 ) 8 6 6 6 6

Single 4 7 4 5 3 3
Education (%)

High school or less 93 93 92 91 93 93

College / university or higher 7 7 8 9 7 7
Job (%) '

Employment 54 77 83 80 81 87

Unemployment 46 23 17 20 19 13
Body mass

index in kg/m? (%)

<18.5 7 5 3 3 3 3

18.5-249 70 70 71 69 73 72

=25.0 23 25 26 27 24 26
Smoking status (%)

Never smokers 13 30 18 26 18 12

Ex-smokers 46 25 26 28 28 22

Current smokers

1—-19 cigarette/day 18 14 19 18 22 19
20 cigarette/day 23 30 38 28 33 47

Time spent walking (%)

<1 h/day 39 47 50 47 51 51

=1 h/day 61 53 50 53 49 49
Past histories (%)

Cancer 7 3 2 2 2 2

Stroke 9 2 2 2 2 2

Myocardial infarction 7 3 3 3 3 2

Hypertension 31 18 25 23 27 26

Diabetes mellitus i3 7 7 7 7 7
Perceived mental stress (%)

High 15 12 15 14 14 16

Moderate 66 68 67 68 68 66

Low 19 21 18 18 18 18
Self-rated health (%)

Good to excellent 41 67 71 70 72 72

Fair 15 13 15 15 14 15

Very poor to poor 45 20 14 15 14 13
Sleeping time (%)

=6 h/day 12 12 12 13 13 12

7—8 h/iday 58 69 69 70 67 69

=9 h/day 30 19 19 16 21 20

S.D. = standard deviation.

The unadjusted analysis also showed that the risk of suicide
was not different between ex-drinkers and never drinkers
(crude HRI1 =1.0). This finding remained basically
unchanged even after adjustment for age and multivariate
adjustment. Since the number of suicides in ex-drinkers
(case = 5) and never drinkers (case = 8) was insufficient
for separate analysis, we combined the data of the ex-
drinkers and never drinkers, labeling these subjects as non-
drinkers. In the subsequent analyses, we estimated the HRs
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for the three categories of current drinkers, classified based
on the amount of alcohol consumed daily, as compared with
that for nondrinkers.

The unadjusted analysis showed that the HRs in refer-
ence to nondrinkers (95% CI) were 1.1 (0.5-2.5), 1.4
(0.6—3.2), and 2.5 (1.3—4.7) in current drinkers who con-
sumed =22.7g, 22.8 g—45.5g, and =45.6 g of alcohol
per day, respectively (P for trend = .002). This finding re-
mained basically unchanged even after adjustment for age
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Table 2
HR of suicide mortality according to alcohol consumption (n = 22,804)
Nondrinkers Current drinkers (gram alcohol per day) P for linear
Never drinkers Ex-drinkers All 22.7 or less 22.8—455 45.6 or more trend®
Person-years of follow-up 23,967 15,585 100,791 32,344 23,346 45,101
No. of snicide 8 5 60 12 11 37
Crude HR1® (95% CI) 1.0 (referent) 1.0 (0.3-2.9) 1.8 (0.9-3.7) —
Age-adjusted HR1® (95% CI) 1.0 (referent) 1.0 (0.3-3.1) 1.7 (0.8-3.6) -
Multivariate HR1%¢ (95% CI) 1.0 (referent) 1.0 (03-3.0) 1.7 (0.8-3.7) —
Crude HRIP (95% CI) 1.0 (referent) — 1.1 (0.5-2.5) 140.6-32) 25(1.3-47) 0.002
Age-adjusted HR1® (95% CI) 1.0 (referent) — 1.1 (0.5-2.4) 14 (0.6—3.1) 24 (1.2—4.5) 0.004
Multivariate HR1™ (95% CI) 1.0 (referent) - 1.2(05-27) 15(07-34) 24(1.2-46) 0016
Multivariate HR2°® (95% CI) 1.0 (referent) — 1.7 (0.7-4.2) 19 (0.7-5.0) 33(1.5-74) 0.021

HR = Hazard ratio.

“P for linear trend are estimated using gram alcohol consumed per day as a continuous variable among all subjects. Nondrinkers defined the amount of the

drinking as 0 g alcohol per day.
PHR1 denotes the HR with all suicide deaths included in the model.

“HR2 denotes the HR with suicide deaths in the first 1-year of follow-up (313 all-cause deaths including 10 suicide deaths) excluded from analysis in the

model.

“Multivariate HR are adjusted for age (continuous varxables), education (high school or less, college/university or higher), job (yes, no), marital status
(married, widowed/divorced, single), Body mass index in kg/m? (=18.4, 18.5—-24.9, =25. 0), smoking (never smokers, ex-smokers, currently smoking 1—19
cigarettes/day, 220 cigarettes/day), time spent walking (<1 h/day, =1 h/day), past histories of cancer, stroke, myocardial infarction, hypertension, and di-
abetes mellitus (presence or absence), perceived mental stress (high, moderate, low), self-rated health (very poor to poor, fair, good to excellent), and sleep

duration (=6 h per day, 7—8 b per day, =9 h per day).

(P for trend =.004), multivariate adjustment (P for
trend = .016), and exclusion of deaths within the first year
of follow-up (P for trend = .021).

Thus, the risk of suicide among the light drinkers
(=22.7 g of alcohol per day) was not decreased as com-
pared with that among the nondrinkers (multivariate
HR1 = 1.2). This finding remained basically unchanged
even after exclusion of the deaths within the first year of
follow-up (multivariate HR2 = 1.7). We attempted to con-
duct stratified analyses according to potential confounders
(age, marital status, education, job.status, body mass index,
smoking status, time spent walking, past history of medical
disease, perceived mental stress, self-rated health, and sleep
duration) (Table 3). The results revealed that the risk of sui-
cide was consistently increased among the heavy drinkers,
regardless of the status of each variable. A positive linear
association was consistently observed between the daily
amount of alcohol consumption and the risk of suicide.

Discussion

This prospective cohort study conducted in Japanese
men indicated a statistically significant positive linear asso-
ciation between the daily amount of alcohol consumption
and the risk of suicide, and that the risk of suicide was
not decreased among the light drinkers.

To the best of our knowledge, six epidemiologic studies
of the association between alcohol drinking and the risk of
suicide have been conducted using the population-based
study. In relation to the risk of suicide among heavy
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drinkers, the results of four of the six studies were consis-
tent, in that they suggested an increase in the risk of suicide
among heavy drinkers (Akechi et al., 2006; Andreasson
et al., 1991; Klatsky and Armstrong, 1993; Ross et al.,
1990). Our study also found that the risk of suicide was sig-
nificantly increased among heavy drinkers (=45.6 g of
alcohol per day, multivariate HR1 = 2.4) as compared with
that in nondrinkers, consistent with the four earlier reports
(Akechi et al., 2006; Andreasson et al., 1991; Klatsky and
Armstrong, 1993; Ross et al., 1990).

The suicide risk among the light drinkers (current
drinkers who consumed =22.7 g of alcohol daily) was
not decreased as compared with that in nondrinkers (multi-
variate HR1 = 1.2) in our study. It is possible that ex-
drinkers quit drinking due to ill health (Tsubono et al.,
2001) and have higher suicide mortality than never
drinkers. To eliminate the effect, we excluded deaths within
the first 1-year of follow-up, and the risk among light
drinkers was also nonsignificantly higher than nondrinkers
(multivariate HR2 = 1.7). Among the six earlier studies,
four reported a linear (Andreasson et al., 1991; Klatsky
and Armstrong, 1993) or no association (Paffenbarger
et al., 1969; Turvey et al., 2002) between the risk of suicide
and the daily amount of alcohol consumption, that is, they
found no evidence of the possible protective effect of light
drinking against suicidal tendencies. The remaining two
studies, on the other hand, indicated a U-shaped (Akechi
et al., 2006) or J-shaped (Ross et al., 1990) association be-
tween the risk of suicide and the amount of daily alcohol
consumption, suggesting that light alcohol consumption
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Table 3
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Multivariate HRs? of suicide mortality according to alcohol consumption by potential confounders (n = 22,804)

Nondrinkers

Current drinkers (gram alcohol per day)

45.5 g or less

45.6 or more P for linear trend®

Age classes
=64 years (case = 55)
=65 years (case = 18)

1.0 (referent)
1.0 (referent)

Marital status
Married (case = 50)
Widowed / divorced or single (case = 11)

1.0 (fefercnt)
1.0 (referent)

Education
High school or less (case = 64)
College / university or higher (case = 6)

Job
Employment (case = 48)
Unemployment (case = 10)

BMI in kg/m®
<23.0 (case = 35)
=23.0 (case = 32)

1.0 (referent)
1.0 (referent)

1.0 (referent)
1.0 (referent)

1.0 (referent)
1.0 (referent)

Smoking status
Nonsmokers (case = 52)
Current smokers (case = 17)

1.0 (referent)
1.0 (referent)

Time spent walking
<1 h/day (case = 38)
=1 h/day (case = 29)

1.0 (referent)
1.0 (referent)

Perceived mental stress
Moderate/high (case = 60)
Low (case = 11)

Self-rated health .
Good to excellent (case = 51)
Very poor to fair (case = 20)

1.0 (referent)
1.0 (referent)

1.0 (referent)
1.0 (referent)

Sleeping time
7—8 h/day (case = 43)
=6 h/day or =9 h/day (case = 27)

1.0 (referent)
1.0 (referent)

1.3 (0.6-2.9) 1.9 (0.9-2.9) 0.17
1.3 (0.3—5.0) 3.7 (L.1-13.0) 0.079
1.4 (0.6—3.6) 2.8 (1.2—6.6) 0.042
1.0 (0.2—5.6) 1.9 (0.4—9.4) 0.57
1.1 (0.5-2.3) 2.1 (1.1-4.2) 0.021
Not applicable Not applicable -
1.6 (0.6—4.2) 3.0 (1.2-7.6) 0.021
0.3 (0.03—3.3) 3.6 (0.8—15.1) 0.31
2.4 (0.8-7.4) 3.1 (1.0-9.7) 0.19
1.1 (0.4-3.1) 2.4 (0.9—6.5) 0.14
0.5 (0.2—1.7) 1.2 (0.4—4.0) 041
2.4 (0.8—7.4) 3.1 (1.0-9.7) 0.054
2.8 (0.9-8.7) 3.8 (1.3—11.8) 0.037
0.9 (0.3-2.5) 1.7 (0.6—4.9) 0.60
1.5 (0.7-3.3) 2.7 (1.3-5.8) 0.014
0.8 (0.2—4.2) 1.2 (0.2—6.1) 0.84
1.4 (0.6—3.5) 2.7 (1.2-6.3) 0.021
1.0 (0.3—3.3) 1.5 (0.5—4.8) 0.79
1.7 (0.7-4.2) 2.0 (0.8—5.0) 0.59
1.0 (0.3-3.3) 3.5 (1.2—104) 0.009

HR = Hazard ratio; BMI = Body mass index.

“Multivariate HRs are adjusted for age (continuous variables), education (high school or less, college/university or higher), job (yes, no), marital status
(married, widowed/divorced, single), Body mass index in kg/m2 (=184, 18.5—24.9, =25.0), smoking (never smokers, ex-smokers, currently smoking 1—19
cigarettes per day, =20 cigarettes per day), past histories of cancer, stroke, myocardial infarction, hypertension, and diabetes mellitus (presence or absence),
perceived mental stress (high, moderate, low), self-rated health (very poor to poor, fair, good to excellent), and slecping time (=6 h per day, 7—8 h per day,

=9 h per day).

PP for linear trend are estimated using gram alcohol consumed per day as a continuous variable among all subjects. Nondrinkers defined the amount of the

drinking as O g alcohol per day.

may have a protective effect against suicidal tendencies.
Our results were, however, not consistent with the results
of these two studies.

Ross et al. (1990), who followed up 11,888 American
men for 6 years, reported that there were 19 deaths from
suicide. The results of their analysis suggested a signifi-
cantly reduced risk of suicide among light drinkers (less
than two drinks per day, multivariate HR = 0.3). The risk
was higher (but not significantly) among the heavy drinkers
(three or more drinks per day, multivariate HR = 1.8). This
study had methodological limitations, including a small
number of suicide cases (n = 19), use of a nonvalidated
questionnaire in terms of the questions pertaining to alcohol
consumption, and assessment of the association between
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the frequency of the alcohol drinking, and not the amount
of alcohol consumed daily, and the risk of suicide.

In another study, Akechi et al. (2006) followed up
43,383 Japanese men for a mean duration of 8.5 years
and reported 168 deaths from suicide. The results of their
analysis revealed a significantly increased risk of suicide
among heavy drinkers (=414 g per week, multivariate
HR =2.3) and nondrinkers (multivariate HR = 2.3) as
compared with that in occasional drinkers. In this study,
nondrinkers were classified into never drinkers and ex-
drinkers among sub-cohort members, and the suicide risk
was found to be 6.7-fold in the ex-drinkers and 1.7-fold
in the never drinkers as compared with the risk in occa-
sional drinkers. The risk of suicide was also significantly
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higher among the ex-drinkers than among the never
drinkers. In our study, however, the suicide risk among
ex-drinkers (multivariate HR1 = 1.0) was not higher than
that in the never drinkers.

This study had several methodological advantages as
compared with previous studies on the relationship between
alcohol consumption and the risk of suicide. First of all, we
measured the daily amount of alcohol consumption using
a validated questionnaire, whereas four previously reported
studies did not use a validated measure for alcohol con-
sumption (Andreasson et al., 1991; Paffenbarger et al.,
1969; Ross et al., 1990; Turvey et al., 2002). This could
be one of the reasons why this study failed to detect a pro-
tective effect of light drinking on the risk of suicide.

Second, we extensively considered potential confounding
variables, including socioeconomic, lifestyle, and psycho-
logical variables. We also attempted to conduct stratified
analyses according to the potential confounders. The results
consistently revealed an increased risk of suicide among
heavy drinkers, regardless of the status of each variable. A
positive linear association between the daily amount of alco-
hol consumption and the risk suicide was also consistently
observed. Therefore, the modifying effects of these variables
on the association between the daily amount of alcohol con-
sumption and the risk of suicide were small.

On the other hand, our study also had some limitations.
First, because the participants were Japanese men, the find-
ings may not be applicable to women. We excluded women
from the analysis because most women were never drinkers
(75%). Second, as the number of suicidal deaths among the
never drinkers and ex-drinkers in the current study popula-
tion was small, we combined the data of the ex-drinkers and
never drinkers, labeling these subjects as nondrinkers.
Third, the risk of suicide has been reported to be higher
in subjects with psychiatric problems, such as depression
(Harris and Barraclough, 1997). However, we gathered no
information on the psychiatric disease history, and were
not able to examine the influence of these diseases on the

association between alcohol consumption and the suicide

mortality.

Some previous reports have suggested a lower level of
depression among light drinkers (Williams and Adams-
Campbell, 2000), and higher scores in quality-of-life mea-
sures pertaining to mental health (Blow et al., 2000) as
compared with the situation in nondrinkers and/or heavy
drinkers. In our study, the percentage of subjects reporting
a low mental stress level was 21% in never drinkers and
18% in light drinkers. The percentage of subjects who
self-rated their health status as good/excellent was 67% in
never drinkers and 70% in light drinkers. There was no sig-
nificant difference in the subjective well-being between
never drinkers and light drinkers. Therefore, our data did
not support the contention that the mental health status is
better among light drinkers.

In conclusion, this large prospective cohort study in Jap-
anese men indicated a positive linear association between
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the daily amount of alcohol consumption and the risk of
suicide, and the risk of suicide among light drinkers was
not decreased as compared with that in nondrinkers. These
data clearly reject the hypothesis that light drinking may
enhance the subjective well-being and thus have a protective
effect against suicide.
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5. BEIREFRI L AISMESARBRY X7 ICEAT BRAE 2h— MNIE . KISER 2 A— NFE

RSB ATBB R I T BRI ok —hZE: KRR — T

OMBEDF . FLEH ' BsE— ', hAER " SRER . X% F'. £ B2 & —°
(FRFXEREFRIRHARGEZLNT . AOBEESH?)

(B8] EBRIASh= N HEEBELTHY. EER
HMBE ZB2E 250 1 DELTASh=U DR
BAVTBIEN TS ATR= IR RIVES 53
ELEBELTHY . REEEBREICHLTEA AR
BURONFLTHIEMREEIN TS,
LOUEHSS, BAA LRI IR EVEREN
ATHIBRIGAAIZENT, EETELESY
AO\BET HERTUSIRES N TLVEL Y FBED
BRI BRI RSO A TREBU RV L DREE
FEILINITHIETHS,

(5iE) 1994 EEHMBERGIHMEFRENIZEEST S
40-19 EOEREFIRSMAED BiELEICER
HEFEEAECAL. 24895 B (94%) LY DA%
<5/ o

1995 £F 1 A0 BHGaLE - ERERREER
BILT-E, MARKEE. EERRTIO B < REE
OO, HEERR 3 BRI 13 BELLEDES
BRILT- 22319 BEAMTRGRELT =, 7 FFEDIEHS
1Z&Y 127 BOFRIRA A RBEEREIL 1=,

1 BOFHPEERTE 3R (6BELIT. 7-8 854,
9 BEILLE) 1254F, Cox Y \HF—RETFILIZL
Y 7-8 FEIDEZEELL T, D BORRIRA A
SRR S SRR R B L 1=, £t

RIS, IMBICR. SEE. IR, 86T

1R, HSAFHEE. Body Mass bdex, BYE, £KE.,
TR =,

(#&R) EEEE 6 BELTORTOSLEH
BB 132(95%1E4ERT:082-213). 9
FELLOBTO SEEHESEIRET 049
(95%{EAEIRM:028-081) Tdpot=, {EFIED P {8
(3 003 C. EEREEL BRI RRIRA A MRS
AONHETFLL =,

R—RS > 3 FLIRDFREEE (46 1) T4
PRl TR TERERITAS (Tt sh ot =,

(#554) FZRERSY, BRI SE RN AR
BURVELEHTRADOBENH S EhTREh
f:o

Table. Cox proportional hazard ratios (HRs) for prostate cancer incidence by sleep duration in Japanese men

Sleep duration (hours/day)

<6 28 P for trend® P for trend'
Person—Years 16,632 94,511 26,756 :
Number of cases 21 19
Age-adjusted HR (95% CI) 1.32 (0.82-2.12) 1.00 (reference) 0.47 (0.29-0.78) 0.02 0.0006
Multivariste HR (85% CI) 1.32 (0.82-2.13) 1.00 (reference) 0.49 (0.28-0.81) 0.03 0.001

*P for trend values were calculated by treating sleep duration as continuous variables.

TP for trend values were calculated by treating each categories of sleep duration as continuous variables,

*Multivariate HR was adjusted for age (continuous variables); marital status (married, or unmarried); education (junior
high school or less, high school, or college/university or higher); job status (employed, or unemployed); history of
diseases (having history of stroke, hypertension, myocardial infarction, or diabetes mellitus); family history of cancer -
(presence or absence in first—degree relatives); Body Mass Index (<18.5, 18.5-24.9, or 225.0); cigarette smoking (never
smoked, smoked in the past, currently smoking 1-19 cigarettes/day, or currently smoking 220 cigarettes/day); alcohol
consumption (never drank alcohol, drark in the past, or currently drinking ); walking status (<1hour/day, or 21

hour/day).
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6. VIEFHLRYPHFETY 27 (BT DAIME 2 A — MAE - KIBFER = R — MF%E

MEEE & BMIEE Y R 5 2T 8RS 35— MR : KBERDk— NHE

OBHA—., HAEH, AEHEE. MEHEDT

. BREE. KH ¥, RlE—-. & -

(HAXEXPREZRARHARBERLH D)

[B8] EE. BHFBICBVTHEEHD
LERIEREA TS, BEPEIXBEERIC
BLTEBHROBRRICEBERSEERIFTAH.
th - BEHMICBRICEZBA2E1ZD1V T
DEIL. ANRALGE—HONRARIE -
ETYRIICEATIREICESIh, €%
TYRTZIZDVWTIEBALHNTIEELY,

AMECIE—RibGERZHNE L L
BiEmZEadk— rARICKY. DEEHE
EHMETY RVOEEEZHEL M L,

[F3%] 1994 £E(= 40-79 B O EHIE KIG
REMENOERBERENAEZELAIC
BiEXEmME+&RMAL. 52029 A
(94.6%) & Y EBEIZE/I-. FAHR Tl
FDS53bLENH 2], 14 NEHERRE
L= _

TS FIL, BEBAR (1995 £ 1 A)
AT L= ERUBRBRRES S
BELE-E. HA - FREKEHRES.
FVEERREEE (HEZBROEL
EEED) LBV 20,624 A (76.0%) &
L=, -

PEEHOHTFIY—I1E, LTO4E

IZH$ELT-; 19 MULTE., 20-24 3.
25-29 REEE. 30 mUALLE, BEGAEL,
2001 £ 12 AEKETO 7T ERITLL. 1,009
ADHEEHER L=, HEHEITIEL. Cox
EHNAF—FETFLEZRL., DEER
20-24 REBICKT 5 B OBRBREE
BH U (EERIERIZSRY),
[HERUEE] EXTIZH T, WE
FHh 20-24 BEICHT HMOBEOLEE
RIEMXEIRE (5% 52 (&, 19 mL
THCTLRETHEmETRL, 30 MU LE
CHERLENRENT-, FEAMNBEHRT
&, BARUBRFBEBRTIZHINT,
19 BUITR#E 30 MU EBRTURIAEL
SYTsEmMARSNz, LHAL., F0ik
DOEBICEKBETIZHELNTIE, VRS &
DEEITFRShENo T,
ULDERMNS., DEEHN19BLUT

L0 BLEDETE, 2FETYROHE
595 JFHOEMERL=, BTH,
FOERITHARUVURBERBERETYR
D TCRENT=,

Table. Hazard Ratios (HRs) of Mortality According to Age at First Delivery

Age at First Delivery

=19 20-24 25-29 230
(n=498) (n=13, 607) (n=5, 626) (n=094)
Person-years 2,962 83,858 35, 166 5,473
Al l-cause
No. of deaths - 36 634 283 56
Age adjusted HR (95% CI) 1.33 (0.95-1.87) 1.00 (referent) 1.03 (0.90-1.19) 1.30 (0.99-1.71)
P-value 0.093 0.64 0.061
Multivariate HR* (85% C1) 1.25 (0.89-1.76) 1,00 (referent) 1.06 (0.92-1.22) 1.36 (1.02-1.82)
P-value 0.18 0.43 0.038
Cancer
No. of deaths 11 216 94 20
Bultivariate HR® (95% CI) 1.20 (0.66-2.21) 1.00 (referent) 1.03 (0.80-1.32) 1.45 (0.89-2.36)
P-value 0.55 0. 82 0.14
VD
No. of deaths 15 217 98 23
Multivariate HR® (95% Cl) 1.45 (0.86-2.45) 1.00 (referent) 1.07 (0.84-1.32) 1.57 (0.89-2.50)
P-value 017 0.57 0.056
Other
No. of deaths 10 201 91 13
Multivariate HR® (95% Ci) 1.07 (0.57-2.03) 1.00 (referent) 1.09 (0.84-1.40) 1.03 (0.57-1.86)
P-value 0,83 0. 53 0.94

# The'multivariate HR has been adjusted for age (continuous variable), number of parity (1, 2, 3, or 24), use of oral
contraceptives (yes vs no), smoking status (never, former, or currently smoking), alcohol drinking (never, former, or

currently drinking), body mass index (calculated as weight in kilograms divided by height in meters squared: <18.5, 18.5-
24.9, or 225.0), years of educatuion (<10, 10-12, or 13)
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7. WRBREFRIET Y R IZET BR00M & 2R — MR KIFER = &— MBS

PP136

BREREMAETYRIZET RS IR—HE: KSEREIR—

BBEE BlE— MGEDT, SEBHE XH F PAEH & —&
(REXREREREFRARBOAREGEZSEH)

[BRY)] BLEIZHTHREOMEE,
W -BMLRILTOREZZHH I
DD, EMZHBITEBFRIERMTBEERE
FEOEEGEONTHEL. AHEDE

B, sTRER—FART FAI28Y,

BEEREMAELTYRIEDOBEEIZD
WTHRET22ETHS.

[A:i%) 1994 FIZERBRBRERE
RIZEET3 40-79 BOEREBRERIE
mAE2BICEREXEHEZEML,
52,028 £ (95%) KU BEHMEEZRF-.
1995 ££ 1 AOEHBIRATETIZRTE
FEERBERBEASEBLESE, &R
ENEECEMICEREZEOE, REE
WEMBEICEVWEREILEWNE B
BEOEETHA-DHEE-REDD
BRENH--FEMK = 40572 A (B
1£:19,079 42, %t 21,493 B) ZfRx

BEHELT-. 2001 £RET 7 ERBLERFL,

fiFET= (S 237 Pl TdH -1
RFIEDEEL 1 SFRE/8, 1-28F/
"B, 3-4 #/8, 5 MLLL/B®D 4 BHIZH

{+, CoxtefINF—FETFLERL, fi
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Table. Cox proportional hazard ratios (HR) for 7-year mortality due to pneumonis according to green tea consumption in Japan

Green tea consumption (cups/day)‘

< -2 3-4 >5 P for trend
Men
No. of person-years 35,696 26,650 24,213 32,026
No. of deaths 50 35 24 51
Age-adjusted HR (95% CI)  1.00 (referent) 0.91 (0.59-1.40) 0.54 (0.33-0.87) 0.75 (0.51-1.11) .06
Multivariate HR (85% CI)  1.00 (referent)  1.01 (0.64-1.59) 0.76 (0.46-1.25) 1.08 (0.71-1.65) .93
Multivariate HR® (85% CI)  1.00 (referent)  1.07 (0.63-1.82) 0.77 (0.43-1.37) 1.20 (0.74-1.93) 64
) Women
No. of person-years 29,352 21,370 30,983 45,287
No. of deaths 34 10 i1 22
Age-adjusted HR (95% CI) 1.00 (referent)  0.29 (0.14~0.58) 0.26 (0.13-0.52) 0.33 (0.20-0.57) <.0001
Multivariate HR (85% CI)  1.00 (referent)  0.34 (0.17-0.70) 0.30 (0.15-0.60) 0.39 (0.22-0.69) 002
Multivariate HR® (85% CI)  1.00 (referent) _ 0.38 (0.18-0.79) _0.27 (0.12-0.59) 0.35 (0.19-0.66) .001
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