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Abstract: A Cross-sectional Study of Alcohol
Drinking and Health-related Quality of Life among
Male Workers in Japan: Isao Saro, ef al. Department
of Public Health, Nara Medical University—
Background: Although light and moderate alcohol
drinkers are likely to have better subjective health, the
sub-scales for subjective health have not been well
documented. Methods: We studied 4,521 male workers
aged 25 yr and older with no history of cancer or
cardiovascular disease, in 12 occupational groups in
Japan. Data were from the High-risk and Population
Strategy for Occupational Health Promotion Study
(HIPOP-OHP). Drinking status was classified
according to daily alcohol intake or frequency of
drinking. We assessed the health-related quality of
life (HRQOL) based on scores for five scales of the
SF-36. Results: Decreased odds ratios of sub-optimal
HRQOL conditions, defined as less than the median
SF-36 scores, for Role-Physical and General Health
were found among persons who consumed 1.0 to 22.9
g/d of alcohol. Odds ratios for sub-optimal Vitality
conditions were lowered according to increased levels
of alcohol intake. Role-Emotional scores were not
associated with alcohol drinking. People who drank 5
to 6 d/wk had higher levels of Role-Physical and Vitality,
and those who drank 1 to 2 d/wk had better Vitality
and Mental Health scores than non-drinkers. When
adjusted for age, marital status, working hours, physical
activity at work, self-reported job stress, smoking,
regular exercise, hypertension, hyperlipidemia, and
diabetes, the associations were almost unchanged
except for General Health. Conclusions: Associations
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of drinking patterns with subjective health varied in five
sub-scales of the SF-36. Overall, alcohol drinkers rated
their health as good in comparison with non-drinkers.
(J Occup Health 2005; 47: 496-503)

Key words: Alcohol drinking, Epidemiology, Health-
related quality of life, SF-36, Subjective health

It is widely known that light and moderate alcohol
intake are associated with decreased risk of incident
cardiovascular disease' and all-cause mortality*®. The
mechanism for this protective effect has been postulated
to be due to the modification of high-density lipoprotein”
and platelet aggregability®® and lowered fibrinogen
levels'.

Several epidemiological studies have indicated that
people with higher levels of self-rated health! ' or good
health practices!™'® are at low risk of mortality and
cardiovascular disease. Moreover, a few studies have
suggested that light and moderate drinkers rate their health
as good!”?. Among Japanese employees, it was
documented that men who consumed 25 to 35 or 49 g/d
or more of alcohol had a significantly lower risk of self-
rated ill health compared with non-drinkers®®. This
Japanese study equated ill health with the response of
“poor” on the self-reported questionnaire and did not
separate abstainers in the analysis, but only 4.8% of the
study participants were in this category. Therefore, the
inverse association might be due to a selection bias for
healthy people who consumed a lot of alcohol.
Furthermore, previous studies on this issue did not
consider sub-scales for subjective health. So, it is
important to better understand the effect of alcohol on
subjective physical and mental health as measured in a
health-related quality of life (HRQOL) assessment.
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The Medical Outcomes Study Short-Form 36-Item
Health Survey (SF-36) is one of the generic HRQOL
instruments. SF-36 is based on a conceptual model
consisting of physical and mental health constructs, and
it is designed to measure perceived health status and daily
functioning. It consists of 36 items that are scored in the
following eight domains: Physical Functioning, Role-
Physical, Bodily Pain, General Health, Vitality, Social
Functioning, Role-Emotional, and Mental Health. The
score on each scale ranges from 0 to 100, with a low
score indicating poor health or great disability. SF-36 is
widely used and is available in many languages, including
Japanese?®!#2,

In the present study, we examined the association
between alcohol drinking patterns and the HRQOL among
male workers, controlling for working environment,
health practices, and burden of common chronic diseases.

Methods

Population

We analyzed baseline data from the High-risk and
Population Strategy for Occupational Health Promotion
(HIPOP-OHP) intervention study®*. This study
population consisted of 12 companies (one life insurance
company, two chemical companies, one electrical
appliance company research laboratory, and eight
electrical appliance manufacturers). There were 5,002
male workers, aged 25 yr and over, who responded to an
assessment of drinking habits at the baseline examination
during 1999-2000. The response rate was 92% (5,002/
5,442), and there were no differences among companies.
We selected 4,521 male workers, after exclusion of those
who did not reply to an answer on alcohol consumption
(n=307), those who had a history of cancer or
cardiovascular disease (n=96), and those who did not
complete the SF-36 questionnaire (n=106). In all, 481
men were excluded from our analysis (28 overlapped)
due to our exclusion criteria. Their mean age (42.4 y)
was slightly higher than the mean age of the other.
Adjusted for age, a higher proportion of current smokers
(57.6%) and a lower proportion of those who did regular
exercise (58.9%) were listed among them. However, there
were no differences in proportions of married persons,
daytime workers, persons with heavy physical activity at
work, persons perceiving job stress, and people with
obesity, hypertension, hyperlipidemia, and/or diabetes,
between excluded and analyzed subjects.

Written informed consent was obtained from the
subjects for individual intervention. Since the HIPOP-
OHP study was designed as an occupational community-
based intervention by means of population strategy, we
did not think it necessary to obtain written informed
consent from all individuals. However, we informed them
that the data were being used in our study and individual
information was strictly protected under the privacy
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policy. Furthermore, approval for this study was obtained
from the Institutional Review Board of Shiga University
of Medical Science (No. 10-16).

Measurements

In the HIPOP-OHP study, we used the same
questionnaire to get health information from all
companies in accordance with the common protocol
described elsewhere?. At each company, after a 5-min
rest timed with an hourglass, subjects’ blood pressure was
measured twice using an automatic sphygmomanometer.
The mean of these two values was used. Hypertension
was defined as systolic blood pressure (SBP) of 140
mmHg or higher or diastolic blood pressure (DBP) of 90
mmHg or higher. Serum gamma-glutamyl-transpeptidase
activity (y-GTP) was measured using a colorimetric
method. Lipid measurements, including HDL (high-
density lipoprotein) cholesterol, were standardized
according to the protocol of the U.S. Cholesterol
Reference Method Laboratory Network (CRMLN) of the
Centers for Disease Control and Prevention to compare
values among laboratories participating in the study.
Subjects with hyperlipidemia and diabetes were defined
as those who had ever been diagnosed by a physician,
regardless of treatment status. Body mass index (BMI)
was calculated using measured weight (kg) divided by
the square of the height (m?).

Each subject’s drinking habits were assessed using a
previously published method®”. First, we asked them
the following: “Could you choose the appropriate
description of your alcohol consumption in the previous
month: (1) never drank, (2) drank in the past, or (3) current
drinker?” In the case of current drinkers, we asked them,
“How many times per week do you usually drink alcohol?
Which alcoholic beverages do you drink on a typical
occasion?” and “Please describe the typical quantity of
each beverage.” The frequency of alcohol consumption
during a week and the total alcohol intake on each
occasion were determined and used to calculate the
alcohol intake per week. We defined the ethanol
concentration of each major alcoholic beverage as
follows: beer 5%, sake 16%, whiskey 40%, shochu 25%,
and wine 12%. Happo-shu, which has a taste and ethanol
concentration similar to that of beer but includes less malt
as a raw material, was calculated as beer. The ethanol
concentration of other minor beverages was defined
individually. This value was then divided by 7 to obtain
the average alcohol intake per day. Drinkers were defined
as those consuming more than 0.3 gou a week (1.0 g/d of
ethanol), as in previous cohort studies in Japan*¥. So,
self-described current drinkers were re-classified as non-
drinkers if they reported consuming less than 0.3 gow a
week. The reason why we used frequency of alcohol
drinking as a variable was that it was considered to be an
important marker indicating drinking behavior, and the
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frequency itself has been significantly associated with
cardiovascular disease events). We classified the
responses into six groups, i.e., non-drinker, ex-drinker,
and four categories of current drinkers according to
alcohol intake per day: 1.0 t0 22.9 g, 23.0 t0 45.9 g, 46.0
to 68.9 g, and 69.0 g and over. These groups correspond
to the categories related to incidents of coronary heart
disease and stroke among Japanese?.

We assessed individuals’ marital status, working hours,
physical activity at work, self-reported job stress, smoking
status, and regular exercise and added these variables to
the multivariate models as confounders.

The assessment of HRQOL was done with version 2.0
of the SF-36 questionnaire form and scoring program?,
The Japanese version of the SF-36 has been validated in
previous studies®. Missing data were complemented in
the validated algorithm of calculation. In addition, we
calculated scores by the norm based scoring (NBS)
method, which was set at 50 for Japanese means based
on the normal distribution of the scores derived from the
SF-36 national survey in 2002. The first step in the NBS
consists of standardizing each SF-36v2 scale using a z-
score transformation. A z-score for each scale is
computed by subtracting the 2002 general Japanese
population mean for each SF-36 scale and dividing the
difference by the corresponding scale standard deviation
from the 2002 general Japanese population. The second
step involves transforming each SF-36v2 z-score to the
NBS (50, 10). This is accomplished by multiplying each
z-score from Step 1 by 10 and adding the resulting product
to 50.

Although the SF-36 has eight sub-scales, we used only
the five sub-scales of Role-Physical, General Health,
Role-Emotional, Mental Health, and Vitality, because the
HIPOP-OHP study basically was conducted for healthy
workers without physical disability and they were mostly
middle-aged or younger men; the other three sub-scales
(Bodily Pain, Social Functioning, and Physical
Functioning) were not investigated®.

Higher levels of Role-Physical and Role-Emotional
represent the conditions where people can work usually
without physical and psychological problems,
respectively. General Health is assessed by self-perceived
health status; for example, “I am as healthy as anybody I
know.” Higher scores of Vitality indicate conditions in
which people have a lot of energy or are not exhausted at
all. Mental Health refiects feelings of depression,
nervousness, and happiness. Each sub-scale score
consisted of three to five questions in the SF-36.

Overall, the SF-36 sub-scales were divided into two
domains representing physical and mental health. Ina
validation study of the Japanese version, Role-Physical
was interpreted as a condition of physical health, and
Mental Health and Vitality were valid scales representing
mental health. General Health and Role-Emotional scales
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were not consistent with hypotheses, but the validation
study suggested that General Health reflected both
physical and mental conditions, and Role-Emotional was
closely related to the physical component®”. We defined
sub-optimal HRQOL as less than the median score of all
subjects for each SF-36 sub-scale.

To test the internal consistency reliability, we computed
Cronbach’s alpha for each SF-36 sub-scale. These ranged
between 0.75 and 0.91. All coefficients were satisfied
with criteria (>0.7) that were considered to be reliable
for the use of group level comparison.

Data Analysis

Means of alcohol consumption and the frequency of
drinking were computed by the levels of alcohol
consumption. Also, we calculated the proportions of
married persons, daytime workers, persons with heavy
physical activity at work, persons perceiving job stress,
current smokers, those who did regular exercise, and
people with obesity, hypertension, hyperlipidemia, and/
or diabetes. Means of scores of the original SF-36 and
the NBS by sub-scales and standard deviations were
computed by drinking status.

Age-adjusted and multivariate logistic models were
done. The risk of sub-optimal HRQOL based on SF-36
was calculated according to alcohol consumption and
frequency of alcohol drinking in comparison with non-
drinkers. The odds ratios were adjusted for age in model
1. In model 2, marital status (married, other), working
hours (daytime, other), physical activity at work (heavy,
other), self-reported job stress (yes, no), smoking status
(current smoker, other), and regular exercise (yes, no)
were added using dummy variables. Finally, we added
factors indicating obesity, hypertension, hyperlipidemia,
and diabetes to model 2. This became model 3. All
analyses were done using SAS software, version 8.2 (SAS
Institute, Inc., Cary, North Carolina).

Results

Among 4,521 male workers (mean age, 39.4 y), 60.4%
were current drinkers. Table 1 shows the characteristics
of our subjects by group. Frequency of drinking increased
as the amount of alcohol consumption increased.
Compared to non-drinkers and ex-drinkers, subjects who
consumed the lowest amount of alcohol had better health
practices, i.e., lower prevalence of smoking and higher
proportion of regular exercise. High percentages of
obesity and diabetes were seen among ex-drinkers.
Means of HDL-cholestergl were clearly elevated in
accordance with alcohol consumption levels. People who
reported consumption of 1.0 to 22.9 g/d of alcohol had
higher scores in the areas of Role-Physical, whereas ex-
drinkers tended to have low scores, especially in General
Health. Vitality scores were higher among men who
drank more. The NBS scores by sub-scales are presented.
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Table 1. Population characteristics by alcohol consumption among male workers in the HIPOP-OHP Study

Non-drinker Ex-drinker Current drinkers by alcohol consumption, g/d
Variables 1.0-22.9 23.0-45.9  46.0-68.9 69.0 and over
Number, n 1,497 291 1,408 703 359 263
Mean age, y 378 39.0 38.6 413 43.4 42.5
Mean (SD$) alcohol consumption, g/d - - 12.1 (5.8) 33.2(6.5) 54.8(6.2) 93.6 (26.0)
Frequency of alcohol drinking, d/wk - - 4.0 5.8 6.4 6.6
Married, % 67.1 72.0 76.7 79.6 83.4 83.0
Working hours, % daytime 60.3 61.9 73.3 69.5 71.3 61.1
Physical activity at work, % heavy 6.9 9.4 6.3 8.6 9.0 6.6
Self-reported job stress, % yes 22.6 23.0 225 243 235 21.5
Current smokers, % 49.3 56.8 46.3 59.8 60.7 71.4
Regular exercise, % 58.9 60.2 64.7 64.5 66.1 56.9
Obesity*, % 23.6 30.9 20.5 19.8 242 26.6
Hypertension**, % 10.2 16.8 13.7 15.3 243 19.9
Hyperlipidemiat, % 12.6 13.8 111 14.6 15.7 16.4
Diabetest, % 4.8 10.4 5.3 6.3 7.6 7.7
Mean HDL-cholesterolt (SD$), mg/dL 52.2 (12.6) 51.9 (12.5) 55.7 (13.6) 59.0 (13.9) 59.0(13.4) 60.3(14.9)
Mean SF-36 scores (SDf) by scales
Role-Physical 86.6 (19.1) 83.6 (21.0) 89.0(17.2) 86.5 (20.0) 87.6(17.8) 87.4(18.8)
General Health 58.2(16.9) 54.9 (15.2) 60.3 (16.3) 59.4 (16.2) 57.9(15.9) 60.6 (16.6)
Vitality 52.2(18.9) 52.3 (17.5) 53.9(18.2) 54.5 (17.8) 55.7(18.3) 56.4(18.9)
Role-Emotional 85.8 (20.0) 84.4 (21.6) 87.5 (18.0) 86.3 (19.7) 87.0(18.6) 87.2(19.2)
Mental Health 65.4 (17.3) 64.7 (17.1) 66.8 (16.8) 66.0 (17.3) 65.9(17.6) 67.0(17.1)
Mean SF-36 NBS scores|| (SD?Y) by scales
Role-Physical 48.9 (10.4) 47.3 (11.5) 50.2 (9.4) 48.9 (10.9) 49.5 (9.7) 494 (10.2)
General Health 46.9 (9.1) 45.1 (8.2) 48.0 (8.8) 47.5 (8.7) 46.7 (8.6) 482 (8.9)
Vitality 45.2 (9.3) 452 (8.6) 46.0 (8.9) 46.3 (8.8) 46.9 (9.0) 473 (9.3)
Role-Emotional 49.3 (10.2) 48.6 (11.0) 50.2 (9.2) 49.6 (10.0) 50.0 (3.5) 50.0 (9.8)
Mental Health 46.7 (9.2) 46.3 (8.9) 47.4 (8.9) 47.0 (9.2) 46.9 (9.4) 475 (9.1)

*Defined as body mass index =25 kg/m?. **Defined as systolic blood pressure 2140 mmHg, diastolic blood pressure 290 mmHg,

or current use of antihypertensive medication.

TDefined as those who had been told by doctors. fData were available for 3,310

subjects. $Standard deviation. |[NBS (Norm-based scoring) scores, which were set at 50 as Japanese means, were based on the total

distribution from the SF-36 national survey?9,

Compared with Japanese means, which were set at 50,
our population of SF-36 means in each sub-scale were
below 50.

Age-adjusted and multivariate odds ratios, according
to daily consumption of alcohol, for sub-optimal health
are shown by SF-36 sub-scales in Table 2. The age-
adjusted odds ratio for General Health was 1.69 (95%
confidence interval, 1.29-2.20) in ex-drinkers. The group
that consumed 1.0 to 22.9 g/d of alcohol had a low risk
for sub-optimal scores in Role-Physical, General Health,
and Vitality. Those for Vitality were lowered in
accordance with increasing levels of alcohol intake.
Among those who reported heavy drinking (69.0 g/d and
over), the odds ratio did not increase at all. In models 2
and 3, after addition of confounding factors, alcohol
drinkers who consumed 1.0 to 22.9 g/d were more likely
to have a good HRQOL; however, the odds ratio for

General Health was not statistically significant after the
adjustment. Inverse association of alcohol consumption
with Vitality scores still remained significant in models
2 and 3.

Table 3 shows age-adjusted and multivariate odds ratios
for sub-optimal HRQOL by the frequency of alcohol
drinking per week. Alcohol consumption levels by four
drinking frequency categories corresponded with 9.9,
18.7, 30.8, and 45.8 g/d. Individuals who consumed
alcohol 1 to 2 d/wk had higher HRQOL levels for General
Health, Vitality, and Mental Health, and those who
consumed alcohol on § to 6 d/wk were in good condition
as determined by Role-Physical. People who drank
alcohol 3 to 4 or 5 to 6 d/wk had good HRQOL Vitality
scores. When the odds ratios were adjusted for several
factors in models 2 and 3, the association was almost the
same.



