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Since it was possible that our data were biased by heavy
or frequent drinkers who had poor health due to alcoholic
liver disease, we re-analyzed the data excluding subjects
with levels of y-GTP greater than 100 IU/L. Furthermore,
considering effects of common chronic diseases, such as
obesity, hypertension, hyperlipidemia, and diabetes, we
examined the data among only healthier men without the
diseases. Regardless of chronic disease conditions, we
found similar associations to those shown in Tables 2
and 3 (data not shown).

Discussion

In the present study, we used the baseline dataset of an
intervention trial (HIPOP-OHP study)®. The population
strategy of the HIPOP-OHP study was conducted in three
fields, i.e., nutrition, physical activity, and smoking from
1999 to 2004. Although intervention for alcohol intake
was defined as one part of the population strategy for the
nutrition field, there was no announcement regarding
alcohol intervention, at least in the baseline survey in all
companies. Accordingly, our results were not affected
by the intervention process.

We found that people who consumed 1.0 to 22.9 g/d
of alcohol scored high in HRQOL conditions: Role-
Physical, General Health, and Vitality. Also, vitality
conditions were better in accordance with increased levels
of alcohol intake. The risks for sub-optimal health did
not increase even among heavy drinkers (69.0 g/d and
over). Ex-drinkers were at increased risk of poorer
general health. This association, however, may have been
due to former drinkers who had quit because of ill health.

Looking at the frequency of alcohol drinking, men who
drank fewer days per week had higher HRQOL levels
for General Health, Vitality, and Mental Health. The
Vitality score was also good for those who drank 3 to 4
and 5 to 6 d/wk. Although the association of the amount
of alcohol consumption and its frequency with the
HRQOL scales were slightly different, alcohol drinkers
were more likely to rate their health as good in comparison
with non-drinkers.

The HIPOP-OHP study demonstrated that alcohol
drinking patterns were clearly associated with blood
pressure levels*¥. Mean HDL-cholestero! levels were
positively associated with alcohol consumption, which
can have a protective effect on atherosclerosis>®. The
reliability of the drinking assessment was moderate
(kappa=0.76) for subjects who reported drinking status
at two separate times in one year. Since it was possible
that abstainers from alcohol drinking had a health
problem, we analyzed them separately. But when several
confounders, including ill health related to obesity,
hypertension, hyperlipidemia, and diabetes were
considered, the significant association of alcohol drinking
with HRQOL was unchanged.

In the present study, we made the definition of sub-
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optimal HRQOL as less than the median score for each
SF-36 sub-scale, similar to a previous study that
considered “average,” “rather poor,” or “very poor” of
five subjective health grades to be sub-optimal health'?.
When SF-36 HRQOL scores were divided into quartiles
and the lowest category was considered sub-optimal
health, the associations of sub-optimal health with alcohol
drinking were similarly demonstrated.

Our findings, based on the results of the physical and
mental scales of the SF-36, were largely consistent with
previous conclusions'” ™. That is, light and moderate
alcohol drinking might have effects that modify the
subjective experience of physical and mental health. Not
only levels of alcohol consumption but also the frequency
was similarly associated with the SF-36 scales, except
for Role-Emotional. In the SF-36 validation study, scales
of both Mental Health and Vitality were highly associated
with mental conditions*”. However, the Vitality condition
remained at higher levels among men who drank more
frequently.

The Japanese SF-36 validation study indicated that
Role-Emotional represented physical condition rather
than mental condition, as hypothesized, and its association
with mental condition was dependent on the levels of
psychiatric impairment®”. Given the difficulty in the
interpretation of Role-Emotional, it is unclear why only
Role-Emotional sub-scales were not associated with
drinking status in our population.

Heavy drinkers were not at increased risk of sub-
optimal health in the present study, a finding contrary to
the results from a general population study'”. This may
be explained by our population characteristics, in which
occupational health was well managed. People with
health problems were likely to quit or reduce drinking
alcohol under intensive health management. Significant
increased odds ratio of sub-optimal General Health for
ex-drinkers supported in part this reasoning.

The strength of our study is the large population, which
consists of mainly manufacturing and related company
subjects/employees. This relatively homogeneous
population helped us to interpret the effects of alcohol
drinking on subjective health, including numerous factors
related to working circumstances, carefully standardized
in risk assessments. Nonetheless, several limitations
should be considered. First, a cross-sectional study design
does not prove causality. It can be argued that the data
were biased by individuals who did not drink alcohol
due to health problems, such as liver dysfunction. So,
we separated abstainers from the analysis and presented
the risks for sub-optimal health for the rest of the
population. Furthermore, when we excluded subjects
with levels of y-GTP greater than 100 IU/L to rule out
liver dysfunction, the associations remained. Second,
the SF-36 NBS scores of our population were somewhat
low in comparison with the national survey for SF-36
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standardization in 2002. Because subjective health is
affected by socioeconomic status®, we hypothesize that
people with sub-optimal health may be over-represented
due to the economic recession in Japan, especially for a
workplace population such as in the present study. Third,
reporting bias should be considered in the interpretations
of the SF-36 sub-scales. For example, if people with
favorable HRQOL levels are likely to underestimate their
alcohol intake, our findings may have been to some extent
affected by the bias. Nevertheless, it is impossible to
rule it out from the present study design.

Although light and moderate alcohol consumption has
often been reported to be most beneficial for
cardiovascular disease and total mortality'-, alcohol
drinking patterns also may provide benefits for subjective
health, explained by the HRQOL sub-scales: Role-
Physical, General Health, Vitality, and Mental Health.
Nonetheless, a longitudinal study will be needed to clarify
the potential causality of association between alcohol
consumption and HRQOL conditions.
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Appendix

*HIPOP-OHP Research group:

Chairman: Hirotsugu Ueshima (Department of Health
Science, Shiga University of Medical Science, Otsu,
Shiga).

Participants: Akira Okayama (Department of
Preventive Cardiology, National Cardiovascular Center,
Osaka); Katsushi Yoshita (Department of National
Nutrition Survey and Health Informatics, National
Institute of Health and Nutrition); Toru Takebayashi and
Yuriko Kikuchi (Department of Preventive Medicine and
Public Health, School of Medicine, Keio University);
Hideaki Nakagawa and Katsuyuki Miura (Department of
Public Health, Kanazawa Medical University); Hiroshi
Yamato (Institute of Industrial Ecological Science,
University of Occupational and Environmental Health);
Nagako Chiba (Department of Human-Life, Tsukuba
International Junior College); Masahiko Yanagita (Faculty
of Nursing and Social Welfare Sciences, Fukui Prefectural
University); Kazunori Kodama, Fumiyoshi Kasagi and
Nobuo Nishi; (Department of Epidemiology, Radiation
Effects Research Foundation), Yukinori Kusaka
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(Department of Environmental Health, Faculty of Medical
Sciences, University of Fukui); Shigeyuki Saitoh (Second
Department of Internal Medicine School of Medicine,
Sapporo Medical University); Kiyomi Sakata
(Department of Hygiene and Preventive Medicine, Iwate
Medical University School of Medicine); Hideo Tanaka
(Department of Cancer Control and Statistics, Osaka
Medical Center for Cancer and Cardiovascular Diseases);
Masakazu Nakamura (Cholesterol Reference Method
Laboratory Network at Osaka Medical Center for Health
Science and Promotion); Masakazu Nakamura (Osaka
Medical Center for Health Science and Promotion);
Yoshihiko Naito (Department of Food Sciences and
Nutrition, Mukogawa Women'’s University); Yasuyuki
Nakamura (Cardiovascular Epidemiology, Faculty of
Home Economics, Kyoto Women’s University); Makoto
Watanabe and Yoshikazu Nakamura (Department of
Public Health, Jichi Medical School); Akira Babazono
(Institute of Health Science, Kyushu University), Unai
Tamura, Junko Minai and Zentaro Yamagata (Department
of Health Sciences, School of Medicine, University of
Yamanashi); Sumio Urano (Matsushita Health Care
Center), Fujihisa Kinoshita (Wakayama Wellness
Foundation); Isao Saito (Department of Public Health,
Nara Medical University); Shinichi Tanihara (Department
of Public Health, Shimane University School of
Medicine); Junko Tamaki (Department of Public Health,
Kinki University School of Medicine); Osamu Tochikubo
(Department of Public Health, Yokohama City University
School of Medicine); Takeo Nakayama (Department of
Medical System Informatics, Graduate School of
Medicine and Faculty of Medicine, Kyoto University);
Mariko Naito (Department of Preventive Medicine,
Nagoya University Graduate School of Medicine);
Shunichi Fukuhara and Yoshimi Suzukamo (Department
of Epidemiology and Health Care Research, Graduate
School of Medicine and Faculty of Medicine Kyoto
University), Yoshiharu Fujieda (Department of Health and
Sport Sciences, Tokyo Gakugei University); Shunsaku
Mizushima (Department of Human Resources
Development, National Institute of Public Health); Yuji
Miyoshi (Tokyo Central Clinic, Health Insurance Society
of Meiji Yasuda Life Insurance Company); Takayo Tada
(Department of Food Science, Faculty of Human Life
Science, Mimasaka University); Taichiro Tanaka, Takashi
Kadowaki, Toshimi Yoshida, Mami Ide and Tomonori
Okamura (Department of Health Science, Shiga
University of Medical Science, Otsu, Shiga).
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