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Abstract
Background: Some studies in Western countries have suggested that education and income are differentially
associated with different drinking patterns. This study aimed to examine the associations of education and income
with heavy drinking and problem drinking among community-dwelling Japanese men.
Methods: A questionnaire survey was conducted in metropolitan areas in Japan from 2010 to 2011 among residents
aged 25 to 50 years; valid responses were received from 2004 men. Drinking patterns were categorized as non-tomoderate drinking, non-problematic heavy drinking, and problem drinking. Multiple logistic regression analyses were
conducted to determine whether educational attainment or income was associated with drinking patterns, after
adjustment for age, marital status, working status, income/education, self-rated health, and psychological distress.
Results: The study population included 84.4% non-to-moderate drinkers, 8.9% non-problematic heavy drinkers, and
6.7% problem drinkers. Lower educational attainment (high school or less) was significantly associated with increased
risks of both non-problematic heavy drinking (odds ratio [OR], 1.80; 95% confidence interval [CI], 1.21–2.67) and problem
drinking (OR, 2.06; 95% CI, 1.34–3.16), compared with university education or higher. Lower income (lowest tertile) was
significantly associated with a lower risk of non-problematic heavy drinking (OR, 0.66; 95% CI, 0.43–1.00), but not of
problem drinking (OR, 0.80; 95% CI, 0.50–1.30), compared with the highest income tertile.
Conclusions: These findings indicate that education and income are differentially associated with alcohol drinking
patterns among community-dwelling Japanese men.
Keywords: Education, Income, Japan, Heavy drinking, Problem drinking, General population

Background
Harmful alcohol use is one of the world’s leading risk factors for morbidity, disability, and mortality. Approximately
3.3 million deaths (5.9% of all global deaths) and 139 million disability-adjusted life years (5.1% of the global burden
of disease and injury) are attributable to alcohol use [1].
Therefore, preventing and reducing harmful alcohol use is
a public health priority. To design appropriate public health
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policies, it is important to understand the population
groups that are most affected by harmful alcohol use.
Alcohol-attributable health harm generally tends to be
more prevalent in lower social strata, which is particularly the case for men [2]. Drinking patterns, at least in
part, may help account for this differential burden of
harm [2]. Although the literature overwhelmingly indicates that those with lower socioeconomic status (SES)
are more likely than others to have unhealthy lifestyles
with respect to smoking, diet, and exercise [3], the evidence is inconsistent in the case of alcohol use [4, 5].
It is possible that some of the inconsistent findings
may be explained by different social and cultural contexts across countries and variations in the assessment
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of SES and drinking patterns. National differences in the
degree of inequality in alcohol use between different SES
groups may result from the fact that social patterns of
drinking are largely the result of cultural and environmental influences and of government policies in the
countries concerned [6]. Evidence on socioeconomic differences in drinking patterns have been reported mainly
from Western countries; these differences may look different in Japan, where there is a relatively high alcohol
tolerance and men attend regular after-work drinking
meetings with work colleagues [7]. Some studies in
Western countries have suggested that education and income are differentially associated with drinking patterns;
the propensity to engage in hazardous drinking is greater
for less-educated men, and men with higher income
tend to consume more alcohol and more frequently than
those who are less affluent [8]. For example, high income earners are more likely to be frequent drinkers,
presumably because they can afford to purchase alcoholic beverages and have more social opportunities that
include alcohol consumption. Those with low educational attainment are more likely to be binge drinkers
because of more frequent exposure to social stress and
low health literacy regarding the health hazards of alcohol use [9]. Education and income capture distinct aspects in society, though these reflect a central dimension
of social stratification [10, 11]. To our knowledge, the
associations between SES and heavy drinking have not
been examined using both education and income as SES
indicators among community-dwelling Japanese men. In
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addition, although a failure to account for the multidimensionality of drinking patterns may explain some of
the inconsistency in findings across previous studies
[12–14], no studies in Japan have examined heavy drinking and alcohol-related problems simultaneously.
The aim of the present study was to examine the associations of education and income with heavy drinking and
problem drinking among community-dwelling Japanese
men.

Methods
Study population

Data were obtained from the Japanese Study of Stratification, Health, Income, and Neighborhood (J-SHINE),
which has been described elsewhere [15, 16]. The survey
was conducted in four municipalities in and around the
greater Tokyo metropolitan area between July 2010 and
February 2011. Among 13920 adults aged 25 to 50 years
who were probabilistically selected from the residential
registry in each of these four municipalities, survey staff
members were able to contact 8408 residents. Valid responses were received from 4317 residents, 2004 of whom
were men. We analyzed the responses of 1921 men who
had no missing values on the variables used in the analysis, excluding income. Figure 1 shows the flow diagram
of the present study.
Educational attainment and equivalent income

Participants were sorted into three categories according to
educational attainment: high school or lower (elementary,

13920 originally selected sample
5512 not contacted
3 death
20 not eligible age
894 address unidentified
224 long-term absence
4371 inaccessible contact
8408 accessible sample
4023 non-participation
3677 refusal of invitation
346 break-off
4385 agreed to participate and
complete the survey
68 ineligible response
Spouse/partner wrongly answered
4317 eligible to analyze

2396 excluded
2313 women
83 had missing values
for analytic variables
1921 analyzed in this study
Fig. 1 Flow diagram of participants in the present analysis of the Japanese Study on Stratification, Health, Income, and Neighborhood (J-SHINE)

Murakami and Hashimoto BMC Public Health

(2019) 19:420

junior high school, or senior high school), college (2-year
college or special training school), and university or higher
(university or graduate school). We calculated equivalent
income as household income adjusted for household size,
using the OECD-modified equivalence scale [17]. For
participants whose household income was missing or
unknown but who responded their individual income, individual income was used as equivalent income. Missing
values after this step were imputed using a single imputation based on regression analysis including age, marital
status, working status, self-rated health, psychological
distress, and educational attainment.
Alcohol drinking patterns

The frequency of alcohol consumption in the past year
was classified into the following six categories: every day,
5–6 days/week, 3–4 days/week, 1–2 days/week, a few
times/month, or seldom/can’t. Current drinkers (≥ a few
times/month) were asked to report the types of drinks
consumed and their average consumption per day: beer,
shochu (white spirits), sake (rice wine), whisky, wine, and/
or shochu highball. We assigned a score to each category
of alcohol consumption frequency as follows: 7 for every
day, 5.5 for 5–6 days/week, 3.5 for 3–4 days/week, 1.5 for
1–2 days/week, and 0.5 for a few times/month. The ethanol equivalent intake in grams was calculated as follows:
633 ml beer or shochu highball = 23 g of ethanol, 180 ml
shochu = 38 g, 180 ml sake = 23 g, 60 ml whisky = 23 g, and
120 ml wine = 11.5 g. Finally, weekly ethanol equivalent intake was estimated by multiplying the amount of ethanol
by the frequency score; daily ethanol equivalent intake
was calculated by dividing these estimates by seven. Participants who did not consume alcohol in the past year
were considered abstainers and were assigned 0 g/day.
Several Japanese studies have demonstrated that ≥2 ‘gou’
of per day increases the risk of lifestyle-related disease for
men [18, 19]. In Japan, 1 ‘gou’ is equivalent to approximately 180 ml of sake, or 23 g of ethanol, and is the most
common unit for measuring the amount of alcohol consumed. Heavy drinking for men in the present study was
therefore defined as ethanol intake ≥46 g/day (≥2 gou/day).
All participants who consumed alcohol ≥2 gou/day
were asked to complete the CAGE questionnaire [20,
21]. CAGE is an acronym based on the following four
questions: Have you ever felt you ought to cut down on
your drinking? Have people annoyed you by criticizing
your drinking? Have you ever felt bad or guilty about
your drinking? Have you ever had a drink first thing in
the morning to steady your nerves or get rid of a hangover (eye-opener)? These items are used to create a simple drinking problem scale, with each positive response
given a score of 1; a higher score indicates the presence
of an alcohol problem. While the CAGE does not provide
standard Diagnostic and Statistical Manual diagnosis of
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alcohol dependence, a positive response on two or more
questions indicates a high likelihood of the presence of
problematic drinking [20, 21]. Problem drinking was therefore defined in the present study as a CAGE score of 2–4.
Covariates

We selected the following covariates: age, marital status
(married/common-law, others), working status (working,
not working), self-rated health [22, 23], and psychological distress [22, 24]. Self-rated health was assessed
with one question “How would you describe your
health? Would you say it is excellent, very good, good,
fair, or poor?” Responses were dichotomized as good
health (excellent, very good, or good) and poor health
(fair or poor) for purposes of analysis. Psychological distress was assessed with the Japanese version of the K6
scale, which consists of six items assessing depressive
moods and anxiety in the past 30 days. Responses range
from 0 (none of the time) to 4 (all of the time), with
total scores ranging from 0 to 24 [25, 26]. Participants
were dichotomized into those with psychological distress
(a total score of the K6 scale ≥5) and those without psychological distress (0–4 score) [26, 27].
Statistical analysis

We compared characteristics of participants with analysis
of variance for continuous variables and the chi-squared
test for categorical variables. Drinking patterns were categorized as non-to-moderate drinking (< 46 g/day of ethanol
intake), non-problematic heavy drinking (≥46 g/day of ethanol intake and CAGE score of 0 or 1), and problem drinking (≥46 g/day of ethanol intake and CAGE score of 2–4).
We conducted multiple logistic regression analyses to
examine the associations of education and income with
non-problematic heavy drinking and problem drinking. For
each outcome, we calculated the odds ratios (ORs) and
95% confidence intervals (CIs) for education or income adjusted for age (model 1a, 1b), as well as for marital status,
working status, and income/education (model 2). We made
further adjustments for self-rated health and psychological
distress (model 3). Non-drinkers were also included in the
reference group along with moderate drinkers, in accordance with previous Japanese studies [8, 28].
All analyses were conducted with Stata 14.0 (StataCorp LP, College Station, TX, USA). For all analyses, a
two-tailed P value < 0.05 was considered statistically
significant.

Results
Table 1 shows the characteristics of participants. In the
study population, 1621 participants (84.4%) were non-tomoderate drinkers, 171 (8.9%) were non-problematic heavy
drinkers, and 129 (6.7%) were problem drinkers. More than
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Table 1 Characteristics of participants: the Japanese Study on Stratification, Health, Income, and Neighborhood (J-SHINE)
Total (N = 1921)

P-valuea

Drinking patterns
Non-to-moderate
drinking (n = 1621)

Non-problematic heavy
drinking (n = 171)

Problem drinking(n = 129)

Educational attainment, n (%)

< 0.001

University or higher

1041

(54.2)

910

(56.1)

78

(45.6)

53

(41.1)

College

419

(21.8)

348

(21.5)

42

(24.6)

29

(22.5)

461

(24.0)

363

(22.4)

51

(29.8)

47

(36.4)

Equivalent incomeb, mean (SD)

High school or lower

3839.8

(2142.8)

3781.4

(2112.9)

4306.1

(2167.2)

3956.5

(2405.7)

0.008

Age, mean (SD)

37.3

(7.2)

36.7

(7.1)

41.3

(6.3)

39.6

(7.4)

< 0.001

Married/common-law, n (%)

1276

(66.4)

1041

(64.2)

135

(79.0)

100

(77.5)

< 0.001

Working, n (%)

1788

(93.1)

1498

(92.4)

166

(97.1)

124

(96.1)

0.027

Poor self-rated health, n (%)

203

(10.6)

168

(10.4)

12

(7.0)

23

(17.8)

0.008

Psychological distress, n (%)

705

(36.7)

600

(37.0)

39

(22.8)

66

(51.2)

< 0.001

Non-to-moderate drinking: < 46 g/day of ethanol intake; Non-problematic heavy drinking: ≥46 g/day of ethanol intake and CAGE score of 0 or 1; Problem drinking:
≥46 g/day of ethanol intake and CAGE score of 2–4
a
Obtained using analysis of variance for continuous variables and the chi-square test for categorical variables, comparing drinking patterns
b
Thousand Japanese yen (/year)

half of the participants had graduated from university or
higher; mean age was 37.3 years (standard deviation, 7.2
years). Non-problematic heavy drinkers were older, more
likely to be married by formal or common law, more likely
to be currently working, and less likely to rate their own
health as poor or have psychological distress than
non-to-moderate drinkers and problem drinkers.
Table 2 presents the ORs and 95% CIs for non-problematic heavy drinking compared with non-to-moderate
drinking. Lower educational attainment was significantly
associated with an increased risk of non-problematic
heavy drinking after adjusting for age, marital status,
working status, and income (model 2), as well as for
self-rated health and psychological distress (model 3); the
multivariate-adjusted ORs of high school education or
lower compared with university education or higher were
1.73 (95% CI, 1.17–2.57) and 1.80 (95% CI, 1.21–2.67),
respectively. Lower equivalent income was significantly
associated with a lower risk of non-problematic heavy
drinking after adjusting for age, marital status, working
status, and education (model 2), as well as for self-rated
health and psychological distress (model 3); the
multivariate-adjusted ORs of the lowest compared with
highest income tertile was 0.63 (95% CI, 0.42–0.96) and
0.66 (95% CI, 0.43–1.00), respectively.
Table 3 presents the ORs and 95% CIs for problem
drinking compared with non-to-moderate drinking. Lower
educational attainment was significantly associated with
an increased risk of problem drinking after adjusting for
age, marital status, working status, and income (model 2),
as well as for self-rated health and psychological distress
(model 3); the multivariate-adjusted ORs of high school
education or lower compared with university education or higher were 2.17 (95% CI, 1.41–3.32) and

2.06 (95% CI, 1.34–3.16), respectively. Lower equivalent income was not associated with problem drinking after adjusting for age, marital status, working
status, and education (model 2), as well as for
self-rated health and psychological distress (model 3);
the multivariate-adjusted ORs of the lowest compared with highest income tertile were 0.86 (95% CI,
0.54–1.40) and 0.80 (95% CI, 0.50–1.30), respectively.
Psychological distress was significantly associated with
a lower risk of non-problematic heavy drinking and an
increased risk of problem drinking. Similar associations
were observed for self-rated health, although these associations were not significant.

Discussion
We examined the associations of education and income
with alcohol drinking patterns among community-dwelling Japanese men. Men with lower education had significantly higher risks of both non-problematic heavy
drinking and problem drinking. In contrast, men with
lower income had a lower risk of non-problematic heavy
drinking, while income was not associated with problem
drinking.
Lower education was significantly associated with increased risks of both non-problematic heavy drinking
and problem drinking; this result was consistent with
previous findings [4, 29]. Education conveys factual
health-related knowledge and raises cognitive skills that
affect health-promoting decisions [10, 30, 31]. Hence,
education may increase individual’s understanding of the
negative effects of heavy drinking and may build individual’s capacity to manage drinking by stopping or keeping
consumption low [9, 32]. Education also shapes cultural
capital [33] in the form of health-related values and
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Table 2 Odds ratio (OR) and 95% confidence interval (CI) for non-problematic heavy drinking compared with non-to-moderate
drinking
Model 1a

Model 1b

Model 2

Model 3

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Educational attainment
University or higher

1.00

1.00

1.00

College

1.55 (1.03–2.32)

1.76 (1.16–2.68)

1.79 (1.17–2.72)

High school or lower

1.55 (1.06–2.27)

1.73 (1.17–2.57)

1.80 (1.21–2.67)

Equivalent income
3rd tertile (highest)

1.00

1.00

1.00

2nd tertile

0.86 (0.58–1.28)

0.75 (0.50–1.12)

0.77 (0.52–1.16)

1st tertile (lowest)

0.73 (0.50–1.08)

0.63 (0.42–0.96)

0.66 (0.43–1.00)

1.10 (1.07–1.13)

1.09 (1.06–1.12)

1.09 (1.06–1.12)

Married/common-law

1.00

1.00

Others

0.75 (0.50–1.13)

0.80 (0.53–1.22)

Covariates
Age

1.11 (1.08–1.13)

Marital status

Working status
Working

1.00

1.00

Not working

0.62 (0.24–1.63)

0.74 (0.28–1.96)

Self-rated health
Good

1.00

Poor

0.82 (0.43–1.56)

Psychological distress
No

1.00

Yes

0.61 (0.41–0.90)

Non-to-moderate drinking: < 46 g/day of ethanol intake; Non-problematic heavy drinking: ≥46 g/day of ethanol intake and CAGE score of 0 or 1
Model 1a, 1b: adjusted for age
Model 2: model 1 + adjusted for marital status, working status, and equivalent income/educational attainment
Model 3: model 2 + adjusted for self-rated health and psychological distress

norms [34, 35]. Because alcohol drinking is influenced
by cultural norms that are relatively straightforward [8],
unequal distribution of cultural capital across educational levels may result in differences in alcohol drinking
patterns. Social networks, which combine individual’s
resources with those of others [36], may also partially
explain education-related inequalities in heavy drinking.
Given that those with higher education adopt healthpromoting behaviors and associate with others with
higher education, their social networks communicate
health-promoting behaviors and widen education-related
inequalities [3, 31, 36]. Drinking patterns can follow
social networking paths [37], and therefore cement
education-related inequalities in heavy drinking.
For non-problematic heavy drinking, distinct associations
with education and income were observed: those with
lower education had a significantly higher risk, while those
with higher income were also more likely to be non-problematic heavy drinkers. Most studies in Japan have evaluated either education or income and have shown somewhat

inconsistent results [28, 38–42]. International comparisons
of drinking patterns according to SES reported by the
OECD indicated that men in Japan who were less educated
were more likely to be heavy drinkers [8]. In contrast, in
2014 the National Health and Nutrition Survey, which consists of a nationally representative sample in Japan, found
that higher household income was associated with an increased risk of heavy drinking among men [28]. Using both
education and income as SES indicators, we confirmed that
education and income were differentially associated with
heavy drinking.
We found that high income was significantly associated
with an increased risk of non-problematic heavy drinking.
Evidence on the associations between income and drinking patterns is somewhat unclear; some studies found that
heavy drinking was more prevalent among those with
higher income [2], whereas others found that higher
income was associated with a higher frequency of light
drinking [9, 43]. Comparisons at the national level have
reported little correlation between per capita purchasing
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Table 3 Odds ratio (OR) and 95% confidence interval (CI) for problem drinking compared with non-to-moderate drinking
Model 1a

Model 1b

Model 2

Model 3

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Educational attainment
University or higher

1.00

1.00

1.00

College

1.47 (0.92–2.36)

1.52 (0.93–2.46)

1.47 (0.90–2.39)

High school or lower

2.13 (1.41–3.22)

2.17 (1.41–3.32)

2.06 (1.34–3.16)

Equivalent income
3rd tertile (highest)

1.00

1.00

1.00

2nd tertile

1.32 (0.84–2.06)

1.11 (0.70–1.77)

1.06 (0.67–1.70)

1st tertile (lowest)

1.04 (0.66–1.63)

0.86 (0.54–1.40)

0.80 (0.50–1.30)

1.06 (1.03–1.09)

1.05 (1.02–1.08)

1.05 (1.02–1.08)

Covariates
Age

1.06 (1.03–1.09)

Marital status
Married/common-law

1.00

1.00

Others

0.72 (0.45–1.14)

0.63 (0.40–1.01)

Working

1.00

1.00

Not working

0.75 (0.28–1.98)

0.54 (0.20–1.46)

Working status

Self-rated health
Good

1.00

Poor

1.65 (0.98–2.76)

Psychological distress
No

1.00

Yes

1.95 (1.33–2.86)

Non-to-moderate drinking: < 46 g/day of ethanol intake; Problem drinking: ≥46 g/day of ethanol intake and CAGE score of 2–4
Model 1a, 1b: adjusted for age
Model 2: model 1 + adjusted for marital status, working status, and equivalent income/educational attainment
Model 3: model 2 + adjusted for self-rated health and psychological distress

power parity-adjusted GDP and adult consumption of alcohol or alcohol abstention rates among richer countries
[2]. One possible explanation for the finding that higher
income was associated with a higher risk of non-problematic heavy drinking in the present study is that those with
higher income have more disposable income with which
to purchase alcohol [44]. However, because safe and
high-quality varieties of nearly every kind of alcoholic beverage are available at relatively low prices in Japan [45],
this explanation seems insufficient. Another explanation is
that unlike smoking, which is generally perceived as unacceptable, drinking is often an integral part of social life,
especially in the working environments where those with
higher income operate. In Japan, drinking is an important
social event, especially among middle-aged men; individual drinking patterns might reflect the opportunities for
social drinking [46]. In the Japanese cultural context, men
are work-oriented and may spend several nights a week
socializing with work colleagues after work in “drinking
meetings,” which are lubricated by copious amounts of alcohol [7]. The availability of enough money to purchase

alcoholic beverages and work-related networking that accelerates social drinking can explain the association between high income and heavy drinking.
In contrast, equivalent income was not associated with
problem drinking, defined as alcohol dependence and alcohol abuse as well as having alcohol-related problems.
Some studies have demonstrated that the association between SES and drinking patterns was relatively larger for
more extreme drinking behavior [14, 47], while others
showed that SES had similar associations with problem
drinking and heavy drinking [29, 32, 48]. The different associations in the present study between income
and non-problematic heavy drinking versus problem
drinking suggest that these drinking patterns reflect
different characteristics and have different determinants in Japan.
We also found different directions of association between psychological distress and non-problematic heavy
drinking versus problem drinking. Our findings suggest
that those who are psychologically positive tend to drink
heavily but without problems at social drinking events,
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whereas those with psychological problems tend to drink
to the point of problem drinking to reduce these problems [49]; however, the causal relationship remains unclear. The association of education and income with
drinking patterns did not change substantially even after
adjusting for psychological distress and self-rated health,
indicating that psychological distress and self-rated
health cannot fully explain these associations.
These findings have some implications for alcohol drinking policy. The present study showed that those with less
education are more likely to report both non-problematic
heavy drinking and problem drinking. Although the group
that reported these behaviors was small, it may have a large
impact on the social distribution of disease burden and
health service use. It would therefore be beneficial to improve knowledge and literacy regarding the health hazards
of alcohol use, as well as cultural capital and social networks enhancing health-promoting behaviors. In contrast,
the lack of an association between income and problem
drinking suggests that taxation and pricing policies may not
be successful in reducing problem drinking. It would
instead be beneficial to treat psychological distress and to
increase knowledge and literacy to reduce problem drinking. Most preventive measures concerning alcohol-related
harm reduction target society as a whole; comparatively
little is known about effective measures to target those with
low SES, and therefore new approaches are required [2].
The present study has several limitations. First, the response rate was low. If non-respondents had lower SES
than did respondents as mentioned in some previous
studies, socioeconomic inequalities in drinking patterns
may have been underestimated. However, the participants of the J-SHINE survey were comparable with the
vital statistics of the target population in terms of age,
sex, and educational attainment [15]. Second, the sampled municipalities were all located in urban areas,
where demographics and social norms regarding alcohol
drinking may be different from those in rural areas. The
findings should therefore be generalized only with caution. Third, as in most large-scale studies, we relied on
self-reported alcohol consumption. However, one study
showed that correcting self-reporting bias resulted in
minimal change in the direction and magnitude of
education-related differences in heavy drinking among
Japanese men [50]. Fourth, we examined current drinking rather than drinking history, and therefore did not
distinguish between lifetime abstainers and former
drinkers, possibly affecting the interpretation if former
drinkers were those who stopped drinking because of ill
health. Finally, due to the cross-sectional nature of the
study, the causal direction of the associations observed
was not determined. Though adulthood drinking patterns may have little influence on educational attainment, it is possible that these patterns affect current
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income because heavy drinking and problem drinking
have harmful effects on physical and mental health,
which may cause loss of earnings or unemployment.

Conclusions
We examined the associations of education and income
with heavy drinking and problem drinking among
community-dwelling Japanese men. Men with lower education had significantly higher risks of both non-problematic
heavy drinking and problem drinking. In contrast, men
with lower income had a lower risk of non-problematic
heavy drinking, while income was not associated with problem drinking. These findings imply that education and income are differentially associated with alcohol drinking
patterns; these associations are important in designing
interventions to reduce alcohol drinking inequalities in alcohol drinking among community-dwelling Japanese men.
Abbreviations
95% CI: 95% confidence interval; J-SHINE: Japanese Study of Stratification,
Health, Income, and Neighborhood; OR: Odds ratio; SES: Socioeconomic
status
Acknowledgements
We thank the J-SHINE Data Management Committee for approving secondary use of the data.
Funding
This research was supported by a Grant-in-Aid for Scientific Research on Innovative Areas (No. 21119002) from the Ministry of Education, Culture, Sports,
Science and Technology, Japan, and by a research grant from the Ministry of
Health, Labour and Welfare, Japan (H27-Lifestyle-ippan-002). KM was supported by a Grant-in-Aid for Young Scientists (B) (No. 15 K21383) and a
Grant-in-Aid for Early-Career Scientists (No. 18 K17397) from the Ministry of
Education, Culture, Sports, Science and Technology, Japan, and by The
Health Care Science Institute Research Grant, Japan. The funding bodies had
no role in the design of the study and collection, analysis, and interpretation
of data and in writing the manuscript.
Availability of data and materials
The use of J-SHINE data is to be approved by the J-SHINE Data Management
Committee by request.
Authors’ contributions
KM conceived the study, performed the statistical analysis, and drafted the
manuscript as principal author. HH provided advice regarding critically
important intellectual content and helped to draft the manuscript. Both
authors read and approved the final manuscript.
Ethics approval and consent to participate
The Research Ethics Committee of The University of Tokyo, Graduate School
of Medicine approved the survey procedure of the J-SHINE (Japanese Study
of Stratification, Health, Income, and Neighborhood) (No. 3073). The questionnaire was computer-assisted and self-administered, unless participants requested a face-to-face interview. Participation in this study was voluntary,
and written consent was obtained from each respondent. The J-SHINE Data
Management Committee approved the authors’ secondary use of the data,
with personally identifiable information deleted to ensure confidentiality.
Consent for publication
There are no details on individual participants within the manuscript.
Competing interests
The authors declare that they have no competing interests.

Murakami and Hashimoto BMC Public Health

(2019) 19:420

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Tohoku Medical Megabank Organization, Tohoku University, 2-1
Seiryo-machi, Aoba-ku, Sendai, Miyagi 980-8573, Japan. 2Graduate School of
Medicine, Tohoku University, 2-1 Seiryo-machi, Aoba-ku, Sendai, Miyagi
980-8573, Japan. 3Department of Health and Social Behavior, School of
Public Health, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo
113-0033, Japan.
Received: 13 May 2018 Accepted: 9 April 2019

References
1. World Health Organization. Global status report on alcohol and health 2014.
Geneva: World Health Organization; 2014.
2. Schmidt LA, Mäkelä P, Rehm J, Room R. Alcohol: equity and social
determinants. In: Blass E, Kurup AS, editors. Equity, social determinants and
public health programmes. Geneva: World Health Organization; 2010. p. 11–29.
3. Pampel FC, Krueger PM, Denney JT. Socioeconomic disparities in health
behaviors. Annu Rev Sociol. 2010;36:349–70.
4. Bloomfield K, Grittner U, Kramer S, Gmel G. Social inequalities in alcohol
consumption and alcohol-related problems in the study countries of the EU
concerted action ‘Gender, culture and alcohol problems: a multi-national
Study’. Alcohol Alcohol Suppl. 2006;41:i26–36.
5. Grittner U, Kuntsche S, Gmel G, Bloomfield K. Alcohol consumption and
social inequality at the individual and country levels – results from an
international study. Eur J Pub Health. 2013;23:332–9.
6. Sudhinaraset M, Wigglesworth C, Takeuchi DT. Social and cultural contexts of
alcohol use: influences in a social-ecological framework. Alcohol Res. 2016;38:35–45.
7. Ikeda A, Kawachi I, Iso H, Inoue M, Tsugane S, JPHC Study Group. Gender
difference in the association between social support and metabolic
syndrome in Japan: the ‘enkai’ effect? J Epidemiol Community Health. 2011;
65:71–7.
8. Organisation for Economic Co-operation and Development. Tackling
harmful alcohol use: economics and public health policy. Paris: OECD
Publishing; 2015.
9. Cerdá M, Johnson-Lawrence VD, Galea S. Lifetime income patterns and
alcohol consumption: investigating the association between long- and
short-term income trajectories and drinking. Soc Sci Med. 2011;73:1178–85.
10. Galobardes B, Shaw M, Lawlor DA, Davey Smith G, Lynch JW. Indicators of
socioeconomic position. In: Oakes JM, Kaufman JS, editors. Methods in
social epidemiology. San Francisco: Jossey-Bass; 2006. p. 47–85.
11. Murakami K, Hashimoto H, Lee JS, Kawakubo K, Mori K, Akabayashi A.
Distinct impact of education and income on habitual exercise: a crosssectional analysis in a rural city in Japan. Soc Sci Med. 2011;73:1683–8.
12. Casswell S, Pledger M, Hooper R. Socioeconomic status and drinking
patterns in young adults. Addiction. 2003;98:601–10.
13. Caldwell TM, Rodgers B, Clark C, Jefferis BJ, Stansfeld SA, Power C. Lifecourse
socioeconomic predictors of midlife drinking patterns, problems and
abstention: findings from the 1958 British birth cohort study. Drug Alcohol
Depend. 2008;95:269–78.
14. Paljärvi T, Suominen S, Car J, Koskenvuo M. Socioeconomic disadvantage and
indicators of risky alcohol-drinking patterns. Alcohol Alcohol. 2013;48:207–14.
15. Takada M, Kondo N, Hashimoto H. J-SHINE data management committee.
Japanese study on stratification, health, income, and neighborhood: study
protocol and profiles of participants. J Epidemiol. 2014;24:334–44.
16. Murakami K, Ohkubo T, Hashimoto H. Distinct association between
educational attainment and overweight/obesity in unmarried and married
women: evidence from a population-based study in Japan. BMC Public
Health. 2017;17:903.
17. Hagenaars AJM, de Vos K, Zaidi MA. Poverty statistics in the late 1980s:
research based on micro-data. Luxembourg: Office for Official Publications
of the European Communities; 1994.
18. Ikehara S, Iso H, Toyoshima H, Date C, Yamamoto A, Kikuchi S, Kondo T,
Watanabe Y, Koizumi A, Wada Y, Inaba Y, Tamakoshi A, Japan collaborative
cohort study group. Alcohol consumption and mortality from stroke and
coronary heart disease among Japanese men and women: the Japan
collaborative cohort study. Stroke. 2008;39:2936–42.

Page 8 of 9

19. Inoue M, Nagata C, Tsuji I, Sugawara Y, Wakai K, Tamakoshi A, Matsuo K,
Mizoue T, Tanaka K, Sasazuki S, Tsugane S. Research Group for the
Development and Evaluation of Cancer Prevention Strategies in Japan.
Impact of alcohol intake on total mortality and mortality from major causes
in Japan: a pooled analysis of six large-scale cohort studies. J Epidemiol
Community Health. 2012;66:448–56.
20. Mayfield D, McLeod G, Hall P. The CAGE questionnaire: validation of a new
alcoholism screening instrument. Am J Psychiatry. 1974;131:1121–3.
21. Ewing JA. Detecting alcoholism. The CAGE questionnaire. JAMA. 1984;252:
1905–7.
22. Holdsworth C, Mendonça M, Pikhart H, Frisher M, de Oliveira C, Shelton N. Is
regular drinking in later life an indicator of good health? Evidence from the
English longitudinal study of ageing. J Epidemiol Community Health. 2016;
70:764–70.
23. Kerr WC, Ye Y, Greenfield TK, Williams E, Lui CK, Li L, Lown EA. Changes in
heavy drinking following onset of health problems in a U.S. general
population sample. Prev Med. 2017;95:47–51.
24. Bell S, Britton A. An exploration of the dynamic longitudinal relationship
between mental health and alcohol consumption: a prospective cohort
study. BMC Med. 2014;12:91.
25. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SL, Walters EE,
Zaslavsky AM. Short screening scales to monitor population prevalences and
trends in non-specific psychological distress. Psychol Med. 2002;32:959–76.
26. Furukawa TA, Kawakami N, Saitoh M, Ono Y, Nakane Y, Nakamura Y,
Tachimori H, Iwata N, Uda H, Nakane H, Watanabe M, Naganuma Y, Hata Y,
Kobayashi M, Miyake Y, Takeshima T, Kikkawa T. The performance of the
Japanese version of the K6 and K10 in the world mental health survey
Japan. Int J Methods Psychiatr Res. 2008;17:152–8.
27. Sakurai K, Nishi A, Kondo K, Yanagida K, Kawakami N. Screening
performance of K6/K10 and other screening instruments for mood and
anxiety disorders in Japan. Psychiatry Clin Neurosci. 2011;65:434–41.
28. Ministry of Health, Labour and Welfare. National Health and Nutrition
Survey. http://www.mhlw.go.jp/bunya/kenkou/kenkou_eiyou_chousa.html
(in Japanese) Accessed 10 Mar 2019.
29. Batty GD, Lewars H, Emslie C, Benzeval M, Hunt K. Problem drinking and
exceeding guidelines for ‘sensible’ alcohol consumption in Scottish men:
associations with life course socioeconomic disadvantage in a populationbased cohort study. BMC Public Health. 2008;8:302.
30. Cutler DM, Lleras-Muney A. Understanding differences in health behaviors
by education. J Health Econ. 2010;29:1–28.
31. Glymour MM, Avendano M, Kawachi I. Socioeconomic status and health. In:
Berkman LF, Kawachi I, Glymour MM, editors. Social epidemiology. New
York: Oxford University Press; 2014. p. 17–62.
32. Huerta MC, Borgonovi F. Education, alcohol use and abuse among young
adults in Britain. Soc Sci Med. 2010;71:143–51.
33. Lareau A, Weininger EB. Cultural capital in educational research: a critical
assessment. Theory Soc. 2003;32:567–606.
34. Bourdieu P. Distinction: a social critique of the judgement of taste. London:
Routledge; 1984.
35. Abel T. Cultural capital and social inequality in health. J Epidemiol
Community Health. 2008;62:e13.
36. Berkman LF, Krishna A. Social network epidemiology. In: Berkman LF,
Kawachi I, Glymour MM, editors. Social Epidemiology. New York: Oxford
University Press; 2014. p. 234–89.
37. Rosenquist JN, Murabito J, Fowler JH, Christakis NA. The spread of alcohol
consumption behavior in a large social network. Ann Intern Med. 2010;152:426–33.
38. Anzai Y, Ohkubo T, Nishino Y, Tsuji I, Hisamichi S. Relationship between
health practices and education level in the rural Japanese population. J
Epidemiol. 2000;10:149–56.
39. Martikainen P, Ishizaki M, Marmot MG, Nakagawa H, Kagamimori S. Socioeconomic
differences in behavioural and biological risk factors: a comparison of a Japanese
and an English cohort of employed men. Int J Epidemiol. 2001;30:833–8.
40. Nishi N, Makino K, Fukuda H, Tatara K. Effects of socioeconomic indicators
on coronary risk factors, self-rated health and psychological well-being
among urban Japanese civil servants. Soc Sci Med. 2004;58:1159–70.
41. Fukuda Y, Nakamura K, Takano T. Accumulation of health risk behaviours is
associated with lower socioeconomic status and women’s urban residence:
a multilevel analysis in Japan. BMC Public Health. 2005;5:53.
42. Hasegawa T, Murata C, Ninomiya T, Takabayashi T, Noda T, Hayasaka S,
Nakamura M, Ojima T. Occupational factors and problem drinking among a
Japanese working population. Ind Health. 2013;51:490–500.

Murakami and Hashimoto BMC Public Health

(2019) 19:420

43. Huckle T, You RQ, Casswell S. Socio-economic status predicts drinking
patterns but not alcohol-related consequences independently. Addiction.
2010;105:1192–202.
44. Wagenaar AC, Salois MJ, Komro KA. Effects of beverage alcohol price and
tax levels on drinking: a meta-analysis of 1003 estimates from 112 studies.
Addiction. 2009;104:179–90.
45. Higuchi S, Matsushita S, Maesato H, Osaki Y. Japan: alcohol today. Addiction.
2007;102:1849–62.
46. Marugame T, Yamamoto S, Yoshimi I, Sobue T, Inoue M, Tsugane S, Japan
Public Health Center-based Prospective Study Group. Patterns of alcohol
drinking and all-cause mortality: results from a large-scale population-based
cohort study in Japan. Am J Epidemiol. 2007;165:1039–46.
47. Lewer D, Meier P, Beard E, Boniface S, Kaner E. Unravelling the alcohol harm
paradox: a population-based study of social gradients across very heavy
drinking thresholds. BMC Public Health. 2016;16:599.
48. Batty GD, Bhaskar A, Emslie C, Benzeval M, Der G, Lewars H, Hunt K.
Association of life course socioeconomic disadvantage with future problem
drinking and heavy drinking: gender differentials in the west of Scotland. Int
J Public Health. 2012;57:119–26.
49. Martinez P, Neupane SP, Perlestenbakken B, Toutoungi C, Bramness JG. The
association between alcohol use and depressive symptoms across
socioeconomic status among 40- and 45-year-old Norwegian adults. BMC
Public Health. 2015;15:1146.
50. Devaux M, Sassi F. Social disparities in hazardous alcohol use: self-report
bias may lead to incorrect estimates. Eur J Pub Health. 2016;26:129–34.

Page 9 of 9

