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interviewers carried out structured face-to-face inter-
views with those who agreed to participate in the sur-
vey using the standardized instrument. We excluded
subjects who had died, moved, or had been institution-
alized. A total of 1663 interviews was obtained. The
Composite International Diagnostic Interview (CIDI)
questionnaire was divided into two parts. Part I, which
included basic sociodemographic data, a core diagnos-
tic assessment, and service use was administered to all
respondents. Part II assessed risk factors, correlates,
additional disorders (post-traumatic stress disorder
and substance disorders). Part II was then adminis-
tered to all part I respondents who met the criteria for
any mental disorder and to a probability subsample of
other respondents (n =477).

The response rate was 56.4%. The part 11 respon-
dents were weighted by the inverse of their probability
of selection to adjust for the differential sampling of
cases and non-cases. In addition, all samples were
weighted to adjust for differential probabilities of
selection and post-stratified to match the population
distributions on the cross-classification for sex and
age.'"” The Human Subjects Committees of Okayama
University (for the Okayama site), National Institute
of Mental Health in Japan (for the Kagoshima site),
and Nagasaki University (for the Nagasaki site)
approved the recruitment, consent, and field proce-
dures. (For details see the previous paper.’)

Measures

Diagnostic assessment of 12-month
mental disorders

The DSM-IV diagnoses were made using the com-
puter-assisted personal interview (CAPI) Japanese
version of the WMH-CIDL" a fully structured diag-
nostic interview that generates DSM-IV' diagnoses.
The 12-month DSM-IV disorders considered here
include anxiety (panic disorder, agoraphobia, specific
phobia, social phobia, generalized anxiety disorder,
post-traumatic stress disorder), mood (bipolar I and
II disorders, major depressive disorder, dysthymia),
and substance disorders (alcohol and drug abuse
and dependence). All diagnoses are considered with
organic exclusions and with diagnostic hierarchy rules,
with the exception of the substance disorders, for
which abuse is defined with or without dependence.

Twelve-month use of mental health services

All part II respondents were asked whether they ever
received treatment for ‘problems with your emotions
or nerves or your use of alcohol or drugs’. A list of
types of treatment providers was presented in a

Y. Naganuma et al.

respondent booklet to provide a visual recall aid. Sep-
arate assessments were made for different types of
professionals, support groups, self-help groups, mental
health crisis hotlines (assumed to be visits with non-
psychiatrist mental health specialists), complementary
and alternative (CAM) therapies, and use of other
treatment settings. Other treatment settings included
admissions to hospitals and other facilities (each day of
admission was assumed to include a visit with a psychi-
atrist). Follow-up questions were first asked about age
and the most recent contacts as well as the number and
duration of visits in the past 12 months.

Types of 12-month service use were classified into
the following categories: psychiatrist; non-psychiatrist
mental health specialist (psychologist or other non-
psychiatrist mental health professional in any setting, a
social worker or counselor in a mental health specialty
setting, use of a mental health hotline); general medical
provider (general medical doctor, nurse, any other
health professional not previously mentioned); human
services professional (religious or spiritual advisor,
social worker or counselor in a non-mental health set-
ting); and CAM professional (any other type of healer
such as chiropractors, participation in an internet sup-
port group. participation in a self-help group). The sub-
jects who had used psychiatrist or non-psychiatrist
specialist services in the previous 12 months were
placed in a category labeled ‘any mental health spe-
cialty’. The subjects who had used any mental health
specialty or general medical services in the previous
12 months were placed in a category labeled ‘any
health care’. The subjects who had used human services
or CAM services in the previous 12 months were
placed in a category labeled ‘any non-health care’. The
subjects who had used any of these services in the pre-
vious 12 months were placed in a category labeled ‘any
treatment’. The subjects who had used any service of
two or more categories in the previous 12 months were
placed in each category.

Minimally adequate treatment

Minimally adequate treatment was defined as: (i) at
least four visits in the prior year to any type of provider
(general medical, human services, CAM etc.); or (ii) at
least two visits and any type of medication (i.e. this
includes medications that are known to be inappropri-
ate for the assessed disorder); or (iii) respondent still in
treatment at the time of interview.

Sociodemographic predictor variables

Sociodemographic variables included age (defined by
age at interview and categorized as 20-29 years, 30~
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44 years, 45-59 years, 60+ years); gender; completed
years of education (0-11 years, 12 years, 13-15 years,
and 16+ years); marital status (married-cohabitating,
previously married, never married); family income in
relation to the federal poverty line'? (categorized as low,
<1.5-fold below the poverty line; low average, 1.5+ —3-fold;
high average, 3+ —6-fold; and high, 6+-fold higher).

Analysis procedures

Our data were weighted to adjust for differences in the
probabilities of selection, differential non-response,
residual differences between the sample and the site
population, and over-sampling in the part II sample.
Basic patterns of service use were examined by com-
puting the proportions in treatment, mean numbers of
visits among those in treatment, and proportion of
treatments meeting criteria for minimal adequacy.
Logistic regression analysis was used to study sociode-
mographic predictors for receiving any 12-month
treatment in the total sample.'® Standard errors were
estimated using the Taylor series method as imple-
mented in subaaN (Research Triangle Institute, NC,
USA). Multivariate significance tests in the logistic
regression analyses were made using Wald ¥* tests
based on coefficient variance—covariance matrices that
were adjusted for design effects using the Taylor series
method. Statistical significance was evaluated using
two-sided design-based tests and the 5% level of
significance.

RESULTS
Proportion of 12-month service use

It was found that 7.3% of total respondents used any
services in the past 12 months, including 20.0% of
those with 12-month DSM-IV disorders and 6.2% of
those without any of the assessed disorders (Table 1).
The majority of treatments occurred in the health care
sectors (5.8% of respondents, representing 79.4% of
those in treatment) and, within the health care sectors,
the general medical sector (3.7% of respondents, rep-
resenting 50.8% of those in treatment).

Similarly for those with 12-month DSM-IV disor-
ders, the majority of treatments occurred in the health-
care sectors {16.9% of those with disorders, represent-
ing 84.6% of those in treatment) and, within the
health-care sectors, any mental health care (14.0% of
those with disorders, representing 69.9% of those in
treatment), including psychiatrists (7.9% of those with
disorders, representing 39.3% of those in treatment).

Those with major depressive disorder (MDD) were
found to use relatively less general medical treatment
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(8.9% of those with MDD, representing 26.4% of those
in treatment), and more than in any non-health-care
sector (14.6% of those with MDD, representing 43.3%
of those in treatment).

Number of visits

The mean number of 12-month visits among those
receiving any treatment in total part II samples was 6.6
(SE=11,n=67).

Minimally adequate treatment

The data showed that 64.7% (SE =8.0%, n=477) of
treated patients could be classified as receiving at least
minimally adequate treatment.

Sociodemographic predictors of treatment

Receiving any 12-month mental health treatment was
significantly associated with only education. The prob-
ability of people with 13-15 years of education receiv-
ing mental health treatment was fourfold higher [odds
ratio (OR): 4.4, 95% confidence interval (CI): 1.4-
13.9) than those with 216 years of education (Table 2).
Gender, age, or income were not significant.

Some interesting associations were found, but they
were not statistically significant (P < 0.05). It may be
because of the low statistical power due to the low
treatment rate. More people with any mood disorder
were more likely to receive treatment than those with-
out (Wald x*=4.2,d.f.= 1, P=0.041), and more people
who were separated, widowed, or divorced were more
likely to receive treatment than those who were mar-
ried or cohabiting (Wald ¥* = 5.4, d.£. =2, P=0.067).

DISCUSSION

The present study has the following limitations. The
first is a sampling bias. The survey excluded people who
were institutionalized, and the sampling was done in
several rural and urban areas but not in metropolitan
areas, so the results do not reflect the specific features
of metropolitan areas. In addition, the WMH-CIDI did
not assess all the DSM-IV disorders such as schizo-
phrenia, eating disorder, and antisocial behavior.
Therefore, some respondents in treatment without a
DSM-IV diagnosis considered in the present study may
actually have met criteria for another type of DSM-1V
disorder. And the low response rate may cause another
bias. People who were treated for mental disorders
may be more likely to agree to participate in this sur-
vey than those who did not use any service for their
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Table 2.  WMH: 12-month service usage in Japan: Sociodemographic and disorder type predictors of any treatment
Any treatment given any 12-month disorder
OR (95%CT)
Age (years)
20-29 0.2 (0.0,7.9)
3044 0.9 (0.2.4.6)
45-59 0.4 (0.1, 1.5)
60+ 1.0 -
Overall test of effect Wald 3> =2.4 d.f.=3, P=0.498
Any anxiety disorder
Yes 4.0 (0.6,29.4)
No 1.0 -
Overall test of effect Wald ¥*=22df=1,P=0.142
Any mood disorder
Yes 134 (0.9. 190.6)
No 1.0 -
Overall Test of Effect Wald y* =42 d.fL.=1, P=0.041
Any substance disorder
Yes 1.8 (0.2.21.4)
No 1.0 -
Overall test of effect Wald ¥ =03 d.f=1, P=0.614
No. years education
0-11 1.3 0.1,13.7)
12 0.7 (0.1,5.2)
13-15 44 (1.4,13.9)
216 1.0 -
Overall test of effect Wald * =89 d.f.=3, P=0.030
Income
Low 0.6 0.1,2.7)
Low average 0.5 (0.1.3.3)
High average 0.4 (0.1,2.0)
High 1.0 -
Overall test of effect Wald ¥’ =1.6 d.f.=3, P=0.652
Marital status
Never Married 2.1 (0.1.88.7)
Separated/Widowed/Divorced 6.8 (0.8, 54.6)
Married/Cohabitating 1.0 -
Overall test of effect Wald ¥* =54 d.f.=2, P=0.067
Sex
Male 12 (0.4,3.3)
Female 1.0 -

Overall test of effect

Wald ¢*=0.1d.L=1, P=0.738

CI. confidence interval; OR, odds ratio; WMH, World Mental Health.

mental disorders. Because of these biases, the rates
of service use may have been overestimated or
underestimated.

Second, we cannot examine the validity of self-
reported treatment use in the WMHI 2002-2003
because we have no comparable data on service use.
Potentially biased recall of mental health service use
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may have occurred,’” and we therefore have likely
underestimated the unmet need for treatment, espe-
cially among those with more serious disorders.
Third, the WMH-CIDI was not fully validated
against clinical diagnosis in Japan, although it was
developed by an expert group with a back-translation
procedure and checked though an expert review. The
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observed proportion of service use may have been
overestimated or underestimated in the present study.

Fourth, small sample size and low prevalence’ is an
important limitation. The present study failed to find
significant correlates of service use because all the CI
were very wide. A large sample will allow narrowing of
the CI. Then the significant correlation will be clarified.
Some of these limitations could be resolved by expand-
ing the survey field and including respondents for other
areas of Japan.

Even with these limitations, however, the results do
highlight a very serious issue. Our results have con-
firmed that 80% of people with a 12-month mental dis-
order have not received treatment for it. As for a total
sample of part II, the treatment rate was only 7.3%.,
meaning that more than 90% did not receive treat-
ment. Compared with the results of a previous study by
Fujihara and Kitamura carried out more than 10 years
ago, the rate of health care use has modestly increased
from approximately 10% to 16.9%.% Although the
mental health-care system has developed in the last
10 years, it remains insufficient for people suffering
from mental disorders. Compared with other WMH
collaborating countries, the utilization rate in Japan
was higher than that in China, Lebanon, Nigeria, Mex-
ico, Italy, and Ukraine, and the same as that in Colom-
bia.® The service use rates of Western countries are
generally higher than those in Japan; in particular,
those in the USA or France are twice those in Japan.

Six percent of the respondents with no disorder vis-
ited any services and 77% of them received any health
care. This may be because some respondents who had a
mental disorder that was not assessed in the present
study, visited mental health services. This could also be
because distress and impairment in social functioning
can be caused not only by a mental disorder that meets
the diagnostic criteria, but also by subthreshold symp-
toms."™ A further study should clarify the reasons for
visiting mental health services among those who do not
meet the diagnostic criteria for mental disorders.

As for diagnosis, the utilization rate of those with
mood disorders in the past year was relatively higher
than that for those with other mental disorders. In par-
ticular, it was found that 25.1% of people with any
mood disorder (representing 76.1% of those in treat-
ment) have used any mental health care as compared
with 10.2% for general medical (representing 30.9% of
those in treatment). Compared with the reports of
other WMH collaborators, in the USA for people with
12-month MDD, 55.1% of those in treatment used
mental health professionals versus 47.5% of those in
treatment using general medical;' in Colombia for
people with 12-month any mood disorder, 66.1% of
those in treatment used mental health professionals
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versus 29.4% of those in treatment using general med-
ical.* The primary care system by general practice was
developed in the USA, so many depressive patients
may easily receive treatment by general practicioners.”’
Miki has reported that 59.5% of patients with primary
depression visit general practitioners in Japan.? The
present study findings suggest that people with severe
mental disorder such as depression are referred to
mental health professionals by internists in Japan.
Meanwhile, the Minister of Health, Labor and Welfare
has been promoting a depression prevention campaign
for the past few years, so early intervention for depres-
sion might function effectively, and the barriers to
mental health service usage for the treatment of
depressive mood might be reduced somewhat. Those
with any substance disorder had very low usage com-
pared with the USAs and other Western countries.™**
This finding is consistent with the fact that the Japanese
government has a strong justice and security policy for
controlling the use of illicit and other psychotropic
drugs, so the 12-month prevalence of substance disor-
der is remarkably low. .

As for the service sector, as described above, the rel-
atively high rate of utilization of psychiatrists was a fea-
ture of Japanese usage. In any diagnostic category, the
utilization of psychiatrists was higher than that of gen-
eral medical. For other countries the utilization of gen-
eral medical or non-psychiatrist mental health
professional was often higher than that of psychia-
trists.>* The majority of people receiving treatment
for mental disorder were treated by psychiatrists in
Japan. As for the human service sector or CAM, some
people did use these sectors. In particular, people in
treatment for mood disorder are likely to use these sec-
tors, with 16.1% utilizing human services and 27.9%
utilizing CAM. In comparison, in the USA, the usage
rates for those with MDD who are in treatment are
16.1% for human services and 26.7% for CAM;" and
in Colombia, the usage rates for those with any mood
disorder who are in treatment are 20.9% for human
services and 19.8% for CAM.* The Japanese rate was
near that of the USA. In a previous study about CAM
in the USA, Eisenberg ¢t al. found that people who use
CAM do so for chronic disorders such as back prob-
lems, depression, anxiety, or headaches.!' Kessler et al.
have also found that many people use CAM openly
along with treatment by mental health professionals.®
The situation for Japanese people with mood disorders
is probably similar, but the present small sample size
and low 12-month prevalence prevent us from carrying
out more detailed analysis.

As for sociodemographic variables, sex and age do
not appear to significantly affect service use. Some
reports have indicated that mental health service use
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decreases over age 65 based on the US community-
sample.>?*%* Several studies have shown that women
use more mental health services than men.>** This
result may be another specifically Japanese feature, so
further examination is necessary. It is an unexpected
result that educational background is significantly
related to service use, with the utilization rate of peo-
ple with 13-15 years education being higher than that
for others. Those with less education may lack knowl-
edge of mental disorders and mental health care. In
contrast, those with higher levels of education are
unwilling to seek help for their mental health problems
because they would fear a real or perceived loss of
social status.

As for the mean number of visits in the past year and
the percentage of those receiving minimally adequate
treatment from professionals, the present study cannot
provide specific Japanese features because of the small
sample size. The on-going WMHJ Survey will replicate
and expand on the present findings.
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Original Article

Social Class Inequalities in Self-rated Health and Their Gender and Age Group
Differences in Japan

Kaori Honjo," Norito Kawakami,? Tadashi Takeshima,® Hisateru Tachimori,® Yutaka Ono,*
Hidenori Uda,® Yukihiro Hata,® Yoshibumi Nakane,” Hideyuki Nakane,® Noboru Iwata,’
Toshiaki A. Furukawa,’ Makoto Watanabe," Yosikazu Nakamura," and Takehiko Kikkawa.'

BACKGROUND: Few studies have examined social inequalities in self-rated health in Japan, and the
issue of gender differences related to social inequalities in self-rated health remains inconclusive.
METHODS: The data derived from interviews with 2987 randomly selected Japanese aduilts in four pre-
fectures in Japan who completed the cross-national World Mental Health survey from 2002 through
2005, We calculated odds ratios (ORs) of having poor self-rated physical and mental heaith by two
social class indicators independently with multivariate logistic regression models, adjusted for age, gen-
der, marital status, and area. Stratified analyses by gender and age group were also conducted.
RESULTS: The adjusted ORs of the lowest educational attainment category having poor self-rated
physical and mental health were 1.42 (95% confidence interval [Cl]: 1.15-1.76) and 1.37 (5% Cl: 1.10-
1.70), respectively. Among females, educational attainment had significant linear associations with self-
rated physical and mental health. Adjusted household income was also significantly associated with
self-rated physical health among female respondents. No associations were found among males. While
educational attainment was associated with self-rated health among the young age group, adjusted
household income was associated with self-rated physical health in the middle and old age group.
CONCLUSION: These results indicated social inequalities in self-rated health and prominent social
inequalities in self-rated health among females in Japan. Social inequalities in self-rated health seemed
to exist across age groups. However, the mechanism of social inequalities in self-rated health could be
different depending on the age group.
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Japan demonstrates the longest life expectancy in the world: the
life expectancies at birth in Japan were estimated to be 78.4 years
for males and 85.3 years for females in 2003.' In addition to the
improvement of living conditions due to economic growth since
the early 1960s, several researchers have noted that, compared to
other countries, the relatively smaller social disparities in
Japanese society may be a reason for this longevity.*® However,
the relatively egalitarian Japanese society has been changing; the
gap between social classes has been increasing since the late
1980s,* and social inequalities with respect to the health of
Japanese society are now becoming a concern.

The relationship between social class and health status is a
well-established finding in epidemiologic research,>"* which con-
sistently shows that people from higher social classes have lower
morbidity and mortality from various diseases, illnesses, and
health problems, compared to those from lower social classes.”*"

Social inequalities in self-rated health are also well document-
ed; people from lower social classes rate their health poorer com-
pared to those from higher social classes.”®* In terms of gender
differences in social inequalities of self-rated health, several pre-
viously conducted studies have shown that the magnitudes of
social class inequalities in self-rated health differ between males
and females, with shallower or more inconsistent gradients found
among females than males.”** However, some studies show that
males and females have a similar pattern of social inequality in
self-rated health. Marmot et al® demonstrated a similar social gra-
dient in self-rated health and psychological wellbeing between
genders. Moreover, Matthews et al* indicated that there was no
consistent evidence for greater gradients in self-rated health for
men; rather, they suggested that the magnitude of social inequali-
ties was greater for women with poor self-rated health at age 23
years and psychological distress at age 33. Clearly, the issue of
gender differences with respect to the social inequalities of self-
rated health is inconclusive and requires further research.

Social inequalities in self-rated health are well documented in
Europe and the United States.’®* However, few studies have been
conducted to examine them in Japan. Shibuya et al** showed that
household income adjusted by the number of family members had
an independent association with self-rated health, adjusting for
income distribution at the prefecture level, and ecological and
individual level covariates. They did not, however, examine gen-
der differences in social inequalities in self-rated health. A study
conducted by Martikainen et al*® indicated socioeconomic differ-
ences in self-rated health among Japanese employees. They found
an inverse association between self-rated health and employment
grade among Japanese male employees, while among Japanese
female employees they concluded that there were small and
inconsistent differences in seif-rated heaith by employment grade.
Nishi et al* demonstrated an inverse association of self-rated
health by employment grade in both male and female Japanese
civil servants; however, educational attainment level was a signif-
icant predictor for self-rated health only in male employees.
Although still limited, the above evidence suggests that social

class gradients in self-rated health exist in Japan and that social
inequalities in self-rated health seem to be more meaningful
among males than females. .

According to the national data,” it is clear that Japan has been
drastically moving toward the popularization of higher education
over the last few decades. As people became eager to attain high-
er education, the range of educational attainment levels has
become wide and social inequalities have deepened in Japan.?
Considering such drastic social changes over the last few decades,
social inequalities in self-rated health in Japan should be greater
in the younger generation than in older generations as social
inequality becomes more manifest.

In this study, we examined the association between self-rated
health and social class using educational attainment and house-
hold income adjusted for household size independently in random
samples from four selected prefectures in Japan. Our aims were:
(1) to test the association between relevant social class indicators
(educational attainment and adjusted household income) and self-
rated physical and mental health; (2) to examine gender differ-
ences with respect to the social inequalities of self-rated health;
and (3) to examine the age group influence on social inequalities
in self-rated health. We hypothesized that people in lower social
classes were more likely to report poor self-rated physical and
mental health than those in higher social classes, that social
inequalities in self-rated health were greater among males than
females, and that social inequalities in self-rated health were
greater in the younger generation compared to older generations.

METHODS

Survey Populations and Study Sample

The data derive from face-to-face interviews of Japanese adults in
Japan collected as part of the cross-national World Mental Health
(WMH) survey conducted in 28 countries around the world. In
Japan, based on the availability of site investigators and the coop-
eration of local governments, eight sites in four prefectures were
selected as study sites between 2002 and 2005: Okayama
Prefecture (the cities of Okayama and Tamano), Nagasaki
Prefecture (the city of Nagasaki), Kagoshima Prefecture (the city
of Kushikino, and the towns of Fukiage, Ichiki, and
Higashiichiki), and Tochigi Prefecture (the city of Sano). The
WMH Japan surveys were conducted with a probability sample of
adult residents 20 years of age and older at each survey site, based
on voter registration lists or resident registries.

Trained interviewers initially contacted 5622 subjects and then
interviewed 3517 subjects who agreed to participate in the survey.
We excluded 519 subjects who did not meet eligibility criteria:
those who had died, moved, or were institutionaiized. Eieven sub-
jects did not complete the interview. The sample for the present
analysis was drawn from the 2987 respondents who completed
the survey from November 2002 through March 2005. The over-
all response rate (the number of completed interviews divided by
the number of eligible subjects) was 58.5 %. In addition, the sub-
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jects who did not complete the interview were more likely to be
younger than our study subjects, and males were less likely to
complete the interviews than females.

The procedures were fully explained to respondents, and writ-
ten consent was obtained from each respondent at each site. The
study was approved by the Committees of Ethics in Research of
Human Subjects at Okayama University (for the Okayama site),
at Japan National Institute of Mental Health (for the Kagoshima
site), at Nagasaki University (for the Nagasaki site), and at Jichi
Medical School (for the Tochigi site). The sampling design and
procedures have been described in further detail elsewhere.®

Measurements
The primary independent variable in this study was social class.
We independently used educational attainment and household
income adjusted by the number of family members as indicators
of social class.

The respondents were categorized into three groups according
to the duration of education: 13 years or longer (0), 12 years (1),
and 11 years or shorter (2). Household income was estimated by
the total of before-tax personal income, the partner's income,
other family members' incomes, public pensions, government
assistance, and income from other sources in the past year. As all
questions on income were asked using categories, we assigned
income values based on the mid-point of each category. We
adjusted household income for household size with an equiva-
lence elasticity of 0.5, as used in previous studies.?*®* All respon-
dents were categorized into four groups by adjusted household
income: (0) highest group, (1) second highest group, (2) second
lowest group, and (3) lowest group.

Self-rated health is widely used and there is extensive evidence
that it predicts mortality and morbidity. It has been shown to be
not only strongly associated with a variety of indicators of well-
being® but also a strong predictor of mortality in longitudinal
studies.” Respondents were asked to rate their general physical
health on a five-point scale ranging from excellent to poor. We
grouped this rating into a binary variable of poor physical health
("poor" and "fair") and good physical health ("good," "very
good,"” and "excellent"). Good physical health was the reference
group. Similarly, self-rated mental health was grouped into a
binary variable of poor mental health ("poor" and "fair") and good
mental health ("good," "very good," and "excellent"). Good men-
tal health was the reference group.

Age was measured in years and categorized into three groups:
20-40, 41-60, and 61 and older. Gender was treated as a bivariate
variable; the reference group was male. Marital status was catego-
rized into three groups: married, separated/widowed/divorced,
and never married.

Data Analysis

We examined the social inequalities in self-rated physical health
and self-rated mental health, hypothesizing that people in lower
social classes would have higher odds of having poor self-rated
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physical and mental health compared to those in higher social
classes. We used chi-square tests to estimate bivariate associa-
tions between social class (educational attainment and adjusted
household income) and other covariates with health outcomes.

Logistic regression analyses were used to estimate odds ratios
(ORs) of having poor self-rated physical and mental health by two
social class indicators (educational attainment and adjusted
household income). We entered social class indicators as categor-
ical variables first and then added the covariates to the models,
regardless of their statistical significance. The covariates based on
theory are age in years, gender, marital status, and area. We cal-
culated the adjusted OR and 95% confidence interval (CI) of hav-
ing poor self-rated physical and mental health by the two social
class indicators (educational attainment and adjusted household
income) independently. A test for linear trend was performed for
each model. We also conducted a stratified analysis by gender for
both outcomes in order to accomplish our second aim as well as a
stratified analysis by age group in order to achieve our third aim.
The standard errors for the ORs were calculated using the Wald
test.® All analyses were conducted with the SAS® statistical pack-
age™

RESULTS

Table 1 represents the selected characteristics of the study popula-
tion, which consisted of Japanese adults in Japan 20 years of age
and older who completed the survey (n=2987). Forty-eight per-
cent (n=1443) of the respondents reported poor physical health,
while 41% (n= 1234) reported poor mental health. Both the mean
and median ages were 54 years. Fifty-six percent of the respon-
dents were female. Approximately 72% of the respondents were
married, while 13% had never married. Both the mean and medi-
an years of educational attainment were 12 years. Thirty percent
of the respondents had received education for equal to or shorter
than 11 years, while 34% had received education for 13 years or
longer. Forty-three percent of the respondents were from the
Okayama site, while 7% were from the Nagasaki site. The propor-
tion of respondents who had poor self-rated physical health varied
significantly by age group, marital status, educational attainment,
adjusted household income, and area. There was no statistically
significant association between self-rated physical health and gen-
der. Similarly, the proportion.of respondents who reported poor
self-rated mental health varied significantly by age group, gender,
marital status, adjusted household income and area, while there
was no statistically significant association between self-rated
mental health and educational attainment.

Table 2 shows the adjusted ORs of having poor self-rated
health by educational attainment and adjusted household income
along with the p values for the linear trend test for each model.
Controlling for age, gender, marital status, and area, the ORs of
the lowest educational attainment category having poor self-rated
physical and mental health were 1.42 (95% CI: 1.15-1.76) and
1.37 (95% CI: 1.10-1.70), respectively. The associations between
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two social class indicators (educational attainment and adjusted
household income) and self-rated physical health were signifi-
cantly linear (p=0.04 and p=0.01, respectively).

We found no significant associations between social class indi-
cators and self-rated physical and mental health among male
respondents, while we identified significant social inequalities in
self-rated physical and mental health among female respondents
(Table 2). The ORs of the lowest educational attainment category
having poor self-rated physical and mental health among female
respondents were 1.63 (95% CI: 1.21-2.21) and 1.46 (95% Cl:
1.08-1.97), respectively. The ORs of the second lowest and the
lowest adjusted household income categories having poor self-
rated physical health among female respondents were 1.38 (95%
CI: 0.98-1.95) and 1.57 (95% CI: 1.14-2.17), respectively.

In order to explore the mechanisms of gender differences with
respect to social inequalities in self-rated health, we conducted a
further stratified analysis by employment situation in addition to

gender (Table 3). The ORs of the lowest educational category
having poor self-rated physical and mental health among female
workers were 1.72 (95% CI: 1.19-2.50) and 1.43 (95% CI: 1.00-
2.07), respectively. The ORs of the lowest and second lowest
adjusted household income groups having poor self-rated physical
health were 1.55 (95% CI: 1.05-2.30) and 1.59 (95% CI: 1.03-
2.46), respectively. The associations between educational attain-
ment level and self-rated physical and mental health among
housewives were similar to those among employed females,
although they were not significant. However, adjusted household
income seemed to be associated with only self-rated physical
health and not with mental health among housewives. We identi-
fied no significant association between social class and self-rated
health among male respondents stratified by employment situa-
tion (Not shown in the table).

Age group influence on the association between social class
and self-rated health was identified by stratified analysis by age

Table 1. Characteristics of survey sample in the WHO World Mental Health Japan Survey 2002-2003 (n=2987).

Poor physical health

Poor mental health

n(%) 1443(48.3%) p-value 1234(41.3%) p-value
Age (mean/median: 54 years)
20-40 years 739 (24.8) 254 (344) <0.0001 280 (37.9) 0.03
41-60 1166 (39.0) 571 (49.0) 511 (43.9)
61+ 1082 (36.2) 618 (57.1) 443 (40.9)
Gender
Male 1314 (44.0) 656 (49.9) n.s. 519 (39.5) 0.07
Female 1673 (56.0) 787 (47.1) 715 (42.8)
Marital status
Married 2142 (71.7) 1033 (48.2) <0.0001 860 (40.2) 0.01
Divorced/Separated/Widowed 456 (15.3) 254 (55.7) 217 (47.6)
Never married 388 (13.0) 155 (40.0) 156 (40.2)
Education (years of education) (mean/median: 12)
13 years or longer 945 (34.0) 387(41.0) <0.0001 357 (37.8) n.s.
12 years 976 (35.2) 446 (45.7) 402 (41.2)
11 years or shorter 854 (30.8) 486 (56.9) 357 (41.8)
Adjusted household income
Highest group 550 (24.5) 248 (45.1) 0.006 217 (39.5) 0.04
2nd highest 574 (25.6) 249 (43.4) 216 (37.6)
2nd lowest 560 (25.0) 281 (50.2) 233 (41.6)
Lowest group 557 (24.9) 293 (52.6) 255 (45.8)
Area
Okayama 1274 (42.7) 583 (45.8) 0.025 505 (39.6) 0.007
Kagoshima 955 (32.0) 472 (49.5) 382 (40.0)
Nagasaki 208 (7.0) 117 (56.3) 106 (51.2)
Tochigi 548 (18.4) 270 (49.3) 241 (44.0)
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group (Table 4). Among respondents who were between 20 and
40 years old, the OR of the lowest educational attainment catego-
ry having poor self-rated physical health was 1.96 (95% CI: 1.18-
3.24), and the ORs of the lowest and the second lowest education-
al attainment categories having poor self-rated mental health were
1.85 (95% CI: 1.17-3.05) and 1.46 (95% CI: 1.04-2.05), respec-
tively. Among respondents who were between 41 and 60 years of
age, the ORs of the lowest and the second lowest adjusted house-
hold categories having poor self-rated physical health were 1.26
(95% CI: 0.91-1.75) and 1.61 (95% CI: 1.11-2.34), respectively.
Associations between educational attainment level and self-rated
health were also identified but were not significant. Among those
61 years old and older, the OR of the lowest adjusted household
income group with poor self-rated physical health was 1.57 (95%
CI: 1.01-2.45). The association between both social class indica-
tors (educational attainment and household income) and self-rated
physical health was significantly linear (p=0.04, p=0.003, respec-
tively).

DISCUSSION

The primary objective of this research was to examine the exis-
tence of social gradients in health among the general population
in Japan. The results of our study indicated a gradient association
between self-rated physical and mental health with levels of edu-
cational attainment. The respondents with lower levels of educa-
tional attainment were more likely to rate their physical and men-
tal health as poor than those with higher educational attainment.

U or J-shaped associations were found to exist between adjust-
ed household income and self-rated physical and mental health
for all respondents (Table 2), between adjusted household income
and mental health for males (Table 2), and between adjusted
household income and self-rated physical health for female work-
ers (Table 3). A recent study in Japan reported that leisure-time
physical activity, a health-related habit, was less among both
higher-class and lower-class occupations, indicating a reversed U-

Table 2. Adjusted” odds ratios (ORs) and their 95% confidence intervals (CIs) for poor self-rated physical and mental health according to
social class indicators (educational attainment and adjusted household income) and p values for trend test stratified by gender.

All (n=2986)

Male (n=1314) Female (n=1673)

n (%) OR(95%CI) p' n (%) OR(95%CDH p’ n (%) OR(95% Cl) p’
Self-rated physical health
Educational attainment model
13 years or longer 945 (34.0) 1.00 0.04 454 (37.2) 1.00 ns. 491 (31.6) 1.00 0.02
12 years 976 (35.2) 1.10(0.91-1.33) 417 (37.2) 1.07 (0.82-1.41) 559 (36.0) 1.15(0.89-1.49)
11 years or shorter 854 (30.8) 1.42 (1.15-1.76) 350 (26.7) 1.21 (0.89-1.64) 504 (32.4) 1.63(1.21-2.21)
Adjusted household income model
Highest 550 (24.5) 1.00 0.01  294(29.3) 1.00 ns.  256(20.7) 1.00 <0.001
2nd highest 574 (25.6) 0.95 (0.75-1.21) 293 (29.3) 0.90 (0.65-1.25) 281 (22.7) 1.02 (0.71-1.44)
2nd lowest 560 (25.0) 1.21(0.95-1.54) 237 (23.7) 1.04(0.78-1.57) 323 (26.1) 1.38(0.98-1.95)
Lowest 557 (24.9) 1.23 (0.98-1.55) 177 (17.7) 0.92 (0.66-1.28) 380 (30.7) 1.57(1.14-2.17)
Self-rated mental health
Educational attainment model
13 years or longer 945 (34.1) 1.00 0.22 454 (37.2) 1.00 ns. 491 (31.7) 1.00 0.04

12 years
11 years or shorter

975(35.2) 1.17(0.97-1.41)
854 (30.8) 1.37(1.10-1.70)

Adjusted household income model

Highest 549 (24.5) 1.00 0.12
2nd highest 574 (25.6) 0.92 (0.73-1.18)
2nd lowest 560 (25.0) 1.09(0.85-1.39)
Lowest 557 (24.9) 1.13 (0.90-1.42)

417 (34.1) 1.11 (0.84-1.48)
350 (28.7) 1.29(0.95-1.76)

558(35.9) 1.22(0.95-1.58)
504 (32.5) 1.46(1.08-1.97)

294 (29.4) 1.00 ns.
293 (29.3) 0.86 (0.61-1.21)
237 (23.7) 1.07(0.75-1.53)
177 (17.7) 1.11 (0.80-1.55)

255 (20.6) 1.00 0.004
281 (22.7) 0.98 (0.69-1.39)
323 (26.1) 1.11(0.80-1.56)
380 (30.7) 1.14(0.83-1.56)

* : all ORs were adjusted by age, marital status, and area.
T : p value for trend test
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Table 3. Adjusted’ odds ratios (ORs) and their 95% confidence intervals (Cls) for poor self-rated physical and mental health according to
social class indicators (educational attainment and adjusted household income) and p values for trend test among females stratified

by employment situation.

Housewife (n=601)

Employment situation

Worker (n=1010) Retired (n=62)

n (%) OR (95%Cl) p' n (%) OR (95% CI) p' n (%) OR (95% CI) p’
Self-rated physical health
Educational attainment model
13 years or longer 115(19.6) 1.00 022  364(40.2) 1.00 0.14 12(20.0) 1.00 ns.
12 years 189 (32.1) 1.30(0.79-2.13) 351 (38.7) 1.19(0.77-1.46) 19317 1.16(0.22-6.01)
11 years or shorter 284 (48.3) 1.54 (0.87-2.75) 191 (21.1) 1.72 (1.19-2.50) 29 (48.3) 1.00(0.14-7.02)
Adjusted household income model
Higheét 64 (13.7) 1.00 0.13 191 (26.2) 1.00 003 1(2.5) notapplicable
2nd highest 82 (17.6) 1.26 (0.64-2.47) 191 (26.2) 0.91 (0.59-1.38) 8(20.0)
2nd lowest 142 (30.5) 1.10(0.59-2.03) 168 (22.9) 1.59 (1.03-2.46) 13(32.5)
Lowest 178 (38.2) 1.58(0.87-2.85) 184 (25.7) 1.55 (1.05-2.30) 18 (45.0)
Self-rated mental health

Educational attainment model
13 years or longer 115(19.6) 1.00 0.20 364 (40.2) 1.00 0.55 12(20.0) 1.00 n.s.
12 years 189 (32.1) 1.28(0.77-2.13) 350 (38.7) 1.21 (0.90-1.65) 19 (31.7) 1.13(0.21-6.308)
11 years or shorter 284 (48.3) 1.42(0.78-2.58) 191 (21.1) 1.43 (1.00-2.07) 29 (48.3) 1.13(0.21-9.98)
Adjusted household income model
Highest 64 (13.7) 1.00 1.s. 190 (25.9) 1.00 0.04 1(2.5) notapplicable
2nd highest 82 (17.6) 0.84 (0.43-1.66) 191 (26.6) 1.00 (0.66-1.52) 8(20.0)
2nd lowest 142 (30.5) 0.81 (0.44-1.50) 168 (22.9) 1.39(0.90-2.13) 13 (32.5)
Lowest 178 (38.2) 0.82 (0.45-1.49) 184 (25.1) 1.39(0.94-2.05) 18 (45.0)

* . all ORs were adjusted by age, marital status, and area.
T : p value for trend test

shaped association between occupational class and health-related
behaviors in Japan.® A greater commitment to work and longer
overtime hours among those who earned high incomes and were
employed in high-class occupations, such as managers, may cause
poor physical and mental health status in Japan.

Overall, our results suggested that educational attainment was a
better predictor of self-rated health than adjusted household
income. Shibuya et al** showed that adjusted household income
was a strong predictor of self-rated health, controlling regional
income inequalities in Japan. One of the possible reasons for the
inconsistency between our results and those of Shibuya et al
might be differences in the study population. They used random
samples of the general population throughout Japan, while we
used random samples from selected areas, which did not include
urban cities.

Our secondary objective in conducting this research was to
examine gender differences related to social inequalities in self-
rated health. We identified significant social inequalities in self-
rated physical and mental health only among female respondents.
Our results were somewhat inconsistent with previously conduct-

ed studies. Martikainen et al* showed the association between
self-rated health and employment grade among 40- to 60-year-old
Japanese male employees in selected cities, but they indicated
small or inconsistent social inequalities in self-rated health among
Japanese female employees. One possible reason for this incon-
sistency with our results could be the difference in indicators of
social class. They used employment grade as a social class indica-
tor. As they noted, their indicator could not be a relevant measure
of female social class, and therefore they suggested that a house-
hold-based measure could be a better indicator for females. On
the other hand, it is possible that their indicator is a better mea-
sure for males than educational attainment and household income,
especially for middle-aged males. Unfortunately, we did not use
employment or occupational classification as an indicator of
social class in the present study. A further study should directly
test this hypothesis using multiple measures of social class, edu-
cation, income, and occupation.

A previously conducted study by Nishi et al*' showed an
inverse association of self-rated health with employment grade in
both male and female Japanese civil servants aged 35 years or
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Table 4. Adjusted” odds ratios (ORs) and their 95% confidence intervals (Cls) for poor self-rated physical and mental health according to
social class indicators (educational attainment and adjusted household income) and p values for trend test for all respondents and

stratified analysis by age groups.

20-40 (n=739)

Age (year)

41-60 (n=1165) 61 and older (n=1082)

n (%) OR(95%Cl) p’ n (%) OR (95% CI) p' n (%) OR (95% CI) p'
Self-rated physical health

Educational attainment model

13 years or longer 409 (60.2) 1.00 n.s. 405 (36.9) 1.00 0.13 131(13.2) 1.00 0.04
12 years 244 (35.9) 0.88 (0.62-1.26) 485 (44.1) 1.28(0.97-1.67) 247 (24.8) 0.76 (0.49-1.17)

11 years or shorter 27 (4.0) 1.96(1.18-3.24) 209 (19.2) 1.28(0.91-1.79) 618 (62.1) 1.32(0.88-1.98)
Adjusted household income model

Highest 83(16.2) 1.00 ns. 350(35.6) 1.00 0.07 117(15.7) 1.00 0.003
2nd highest 145 (28.3) 0.64(0.36-1.14) 177 (27.4) 1.16 (0.84-1.60) 160 (21.5) 0.94 (0.58-1.53)
2nd lowest 149 (29.1) 1.04 (0.59-1.84) 187 (18.0) 1.61(1.11-2.34) 234 (31.4) 1.14(0.72-1.81)
Lowest 135 (264) 0.93 (0.53-1.62) 187(19.0) 1.26 (0.91-1.75) 235 (31.5) 1.57(1.01-2.45)

Self-rated mental health

Educational attainment model

13 years or longer 409 (60.2) 1.00 0.17
12 years 244 (35.9) 1.46(1.04-2.05)
11 years or shorter 27(4.0) 1.85(1.17-3.05)

Adjusted household income model

Highest 83 (16.2) 1.00 n.s.
2nd highest 145 (28.3) 0.70 (0.39-1.23)
2nd lowest 149 (29.1) 1.18(0.67-2.06)
Lowest 135 (26.4) 0.83 (0.48-1.46)

405 (36.9) 1.00 0.56
484 (44.1) 1.13 (0.86-1.48)
209 (19.0) 1.27 (0.91-1.77)

131 (13.2) 1.00 0.25
247 (24.8) 0.76 (0.49-1.18)
618(62.1) 1.15(0.77-1.72)

349 (35.6) 1.00 0.05
269 (27.4) 1.12 (0.81-1.50)
177 (18.0) 1.26 (0.87-1.83)
187 (19.0) 1.34 (0.96-1.86)

117 (15.7) 1.00 0.17
160 (21.5) 0.85 (0.52-1.40)
234 (31.4) 0.96 (0.60-1.54)
235 (31.5) 1.20 (0.77-1.88)

* 1 all ORs were adjusted by age, gender, marital status, and area.
T: p value for trend test

older in a city. They also found an inverse association of self-
rated health with education, but only in male employees. This dis-
crepancy with our results could be due to differences in the study
populations. Their study population comprised civil servants in an
urban city, while ours consisted of the general population from
selected areas, excluding urban cities. In addition, because their
study subjects were all civil servants, the range of social classes
that they captured could have been narrower than that of our
study population.

The results of the stratified analysis by gender and employment
situation indicated that female workers have significant social
inequalities in self-rated physical and mental health. We also saw
some associations between educational attainment level and self-
rated physical and mental health among housewives. However,
housewives had no associations between adjusted household
income level and self-rated mental health. The effect of multiple
social roles on self-rated mental health could be one explanation
for the greater social inequalities in self-rated mental health
among female workers than among housewives. According to
national polls conducted in 2000, 84.9% of two-income couples
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reported that the wife was responsible for daily household affairs
such as cleaning, washing, and cooking.?* Multiple social roles are
thought to affect an individual's health in two ways: role overload
and role enhancement.”” From the former perspective, female mul-
tiple-role experiences are likely to lead to role overload and con-
flict, which result in poor physical and mental health. From the
latter perspective, female multiple-role experiences could benefit
and enhance physical and mental health. Previous research sug-
gests that the health enhancing effect of multiple-role experiences
among females is less clear or even absent for lower social class-
es, while it is more prominent among higher social classes.*® The
functioning of multiple social roles, therefore, could be different
depending on social class, and household financial conditions
could be an important factor in determining the function of multi-
ple social roles. Further longitudinal studies will be required to
examine the mechanism of inequalities in health among Japanese
females.

We identified a significant association of educational attain-
ment with self-rated physical health and a gradient association of
educational attainment with self-rated mental health among
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respondents 20 to 40 years of age. On the other hand, no associa-
tions were found between adjusted household income and self-
rated health. Educational attainment, therefore, could be a better
social class indicator than household income for younger genera-
tions. Among middle-aged respondents, there was a gap found
with respect to physical and mental health by educational attain-
ment level, although the associations were not clearly linear.
Adjusted household income had a significant association with
self-rated physical health, and it seemed to have an inverse asso-
ciation with mental health. One reason that household income
seemed to be a more significant predictor of self-rated health than
educational attainment in this group was, as previous studies have
indicated,®* that employment grade may be an important indica-
tor in a middle-aged population and that household income may
link to employment grade more closely than educational attain-
ment. Among those 61 years old and older, adjusted household
income showed a significant association with self-rated physical
health. Those in the lowest income group were at significantly
higher risk of having poor self-rated physical health, compared
with those in the highest household income group. The other
associations between social class and self-rated heath seemed to
be either U- or J-shaped, although they were not significant.

Our data suggested that social inequalities exist across all age
groups. However, the appropriate indicators for social class may
be different depending on the age group; educational attainment
may be a better social class indicator for a younger generation,
while adjusted household income may be a better indicator for
older generations. The different results among age groups suggest
differences in the mechanisms of social inequalities in self-rated
health, that is, how social class influences self-rated health across
age groups. For example, among young respondents, differences
in their future prospects as a result of their educational attainment
levels could affect self ratings for physical and mental health,
while among older respondents material conditions based on their
financial situation could be the most important factor in influenc-
ing self rated health.

There are several limitations in this study. First, the results may
be limited by the use of a biased sample. We used random sam-
ples from only selected sites, mainly from western Japan, and did
not include a metropolitan city. Second, the relatively low
response rate (58.5%) may also limit the interpretation of our
results. Subjects who did not complete the survey were likely to
be younger than our study sample and likely to be men, which
may lead to a potential bias due to non-response. Third, our study
was also limited by weak measurement of social class.
Assessment of social class is quite complex.® Although we used
two social class indicators, imprecise measurements of social
class couid have distorted the association between social class and
self-rated health. Additional measures of social class (such as
occupation and wealth) would have increased the reliability of our
findings. Fourth, we used an interview survey to measure self-
rated health, which may lead to somewhat different results from
those obtained by studies using self-administrated questionnaires.

Finally, although we showed differences in self-rated health status
across social class, we need to be cautious about inferring a causal
association between social class and health status from our cross-
sectional study. The mechanism of reverse causation could be
possible, especially for adjusted household income and health.

In summary, the results of this study imply discrepancies in
self-rated physical and mental health along lines of social class in
Japan. Japanese females disproportionately experienced social
inequalities in self-rated health. In addition, although we identi-
fied social inequalities in self-rated health across all age groups,
differences in the respective mechanisms of social inequalities in
self-rated health were suggested.

ACKNOWLEDGMENTS

The World Mental Health Japan Survey 2002-2003 was carried
out in conjunction with the World Health Organization (WHO)
World Mental Health Survey Initiative (Chairs, Prof. Ronald C
Kessler, Harvard Medical School, and Dr. Bedhan Ustun, WHO);
http://www.hcp.med.harvard.edw/wmb/. We thank the coordinat-
ing staff members of WMH for their assistance in the instrumen-
tation and their consultation on field procedures.

REFERENCES

1. World Health Organization (WHO). World Health Report
2004. Geneva: WHO, 2004.

2. Marmot MG, Davey-Smith G. Why are the Japanese living
longer? BMJ 1989; 299: 1547-51.

3. Wilkinson RG. Income distribution and life expectancy. BMJ
1992; 304: 165-8.

4. Tachibanaki T. Economic disparity in Japan. Tokyo:
Iwanami, 1998. (In Japanese)

5. Davey-Smith G, Bartley M, Blane D. The Black report on
socioeconomic inequalities in health 10 years on. BMJ 1990;
301:373-7.

6. Macintyre S. The Black report and beyond: what are the
issues? Soc Sci Med 1997; 44: 723-45.

7. Macintyre S. Social inequalities and health in the contempo-
rary world: a comparative overview. In Strickland SS, Shetty
PS, eds. Human biology and social inequality. Cambridge:
Cambridge University Press, 1998.

8. Marmot M, Wilkinson R. Social determinants of health.
Oxford: Oxford University Press, 1999.

9. Lynch J, Kaplan G. Socioeconomic position. In Berkman LF,
Kawachi I, eds. Social epidemiology, NY: Oxford University
Press, Inc, 2000: 13-35.

10. House JS, Williams DR. Understanding and reducing socioe-
conomic and racial/ethnic disparities in health. In Smedley
BD, Syme SL, eds. Promoting health intervention strategies
from social and behavioral research. Washington, D.C.:
National Academy Press, 2000: 57-86.

11. Blane D, Davey-Smith G, Bartley M. Social class differences

— 197 —



12.

14.

16.

18.

20.

21.

22.

23.

24.

25.

Honjo K, et al.

in years of potential life lost: size, trends, and principal caus-
es. BMJ 1990; 301: 429-32.

Elo IT, Preston SH. Educational differentials in mortality:
United States, 1979-85. Soc Sci Med 1996; 42: 47-57.

. Lorant V, Deliege D, Eaton W, Robert A, Philippot P,

Ansseau M. Socioeconomic inequalities in depression: a
meta-analysis. Am J Epidemiol 2003;157: 98-112.

Lynch JW, Kaplan GA, Cohen RD, Tuomilehto J, Salonen
JT. Do cardiovascular risk factors explain the relation
between socioeconomic status, risk of all-cause mortality,
cardiovascular mortality, and acute myocardial infraction?
Am J Epidemiol 1996; 144: 934-42.

. Lynch JW, Kaplan GA, Salonen R, Salonen JT. Socioeconomic

status and progression of carotid atherosclerosis. prospective
evidence from the Kuopio Ischemic Heart Disease Risk Factor
Study. Arterioscler Thromb Vas Biol 1997; 17: 513-9.
Davey-Smith G, Neaton JD, Wentworth D, Stamler R,
Stamler J. Socioeconomic differentials in mortality risk
among men screened for the Multiple Risk Factor
Intervention Trial: 1. White men. Am I Public Health 1996;
86: 486-96.

. Fujino Y, Tamakoshi A, Iso H, Inaba Y, Kubo T, Ide R, et al.

A nationwide cohort study of educational background and
major causes of death among the elderly population in Japan.
Prev Med 2005; 40: 444-51.

Power C, Matthew §, Manor O. Inequalities in self rated
health in the 1958 birth cohort: lifetime social circumstances
or social morbidity? BMJ 1996; 313: 449-53.

. Power C, Hertzman C, Mathews S, Manor O. Social differ-

ences in health: life-cycle effects between ages 23 and 33 in
the 1958 British birth cohort. Am J Public Health 1997; 87:
1499-503.

Martikainen P, Lahelma E, Marmot M, Sekine M, Nishi N,
Kagamimori S. A comparison of socioeconomic differences
in physical functioning and perceived health among male and
female employees in Britain, Finland, and Japan. Soc Sci
Med 2004; 59: 1287-95.

Nishi N, Makino K, Fukuda H, Tatara K. Effects of socioeco-
nomic indicators on coronary risk factors, self-rated health
and psychological well-being among urban Japanese civil
servants. Soc Sci Med 2004; 58: 1159-70.

Stronks K, van de Mheen H, Van Den Bos J, Mackenbach JP.
Smaller socioeconomic inequalities in health among women:
the role of employment status. Int J Epidemiol 1995; 24: 559-
68.

Marmot M, Ryff CD, Bumpass LL, Shipley M, Marks NF.
Social inequalities in health: next questions and converging
evidence. Soc Sci Med 1997, 44: 501-10.

Matthews S, Manor O, Power C. Social inequalities in health:
are there gender differences? Soc Sci Med 1999; 48: 49-60.
von dem Knesebeck O, Luschen G, Cockerham WC, Siegrist
J. Socioeconomic status and health among the aged in the
United States and Germany: a comparative cross-sectional

— 198 —

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

231

study. Soc Sci Med 2003; 57: 1643-52.

Shibuya K, Hashimoto H, Yano E. Individual income,
income distribution, and self rated health in Japan: cross sec-
tional analysis of nationally representative sample. BMJ
2002; 324: 16-9.

Ministry of Education, Culture, Sports, Science and
Technology. 2004 White Paper on Education, Culture,
Sports, Science and Technology. Trends in the Population of
18-Year-Olds, Number of Entrants and Percentage of
Students Proceeding to Higher Education Institutions.
Ministry of Education, Culture, Sports, Science and
Technology. National Printing Bureau, Tokyo, 2005.
Kawakami N, Takeshima T, Ono Y, Uda H, Hata Y, Nakane
Y, et al. Twelve-month prevalence, severity, and treatment of
common mental disorders in communities in Japan: prelimi-
nary finding from the World Mental Health Japan Survey
2002-2003. Psychiatr Clin Neurosci 2005; 59: 441-52.
Atkinson AB, Rainwater L, Smeeding M. Income distribution
in OECD countries. Evidence from Luxembourg income
study. Paris: Organization for Economic Cooperation and
Development, 1995.

Kawachi I, Kennedy BP. The relationship of income inequal-
ity to mortality: does the choice of indicator matter? Soc Sci
Med 1997; 45: 1121-7.

Bjorner JB, Kristensen TS, Irtg-Gomer K, Tibbline G,
Sullivan M, Westerholm P. Self-rated health, a useful con-
cept in research, prevention, and clinical medicine.
Stockholm: Forskningsradsnamnden, 1998.

Idler EL, Benyamini Y. Self-rated health and mortality: A
review of twenty-seven community studies. J Health Soc
Behav 1997; 38: 21-37.

Howmer DW, Lemeshow S. Applied Logistic Regression.
New York, NY: John Wiley & Sons Inc., 1989.

SAS Institute Inc. SAS/insight 9.1 User's Guide. SAS
Institute Inc. Cary, NC, 2004..

Takao S, Kawakami N, Ohtsu T. Japan Work Stress and
Health Cohort Study Group. Occupational class and physical
activity among Japanese employees. Soc Sci Med 2003; 57:
2281-9.

Office of the Japanese Prime Minister. 2004 Public opinion
survey on gender-equal society. http://www8.cao.go.jp/sur-
vey/h16/h16-danjo/index.html

Janzen BL, Muhajarine N. Social role occupancy, gender,
income adequacy, life stage and health: a longitudinal study
of employed Canadian men and women. Soc Sci Med 2003;
57: 1491-503.

Arber S. Class, paid employment and family roles: making
sense of structural disadvantage, gender and health status.
Soc Sci Med 1991; 32: 425-36.

Berkman LF, Macintyre S. The measurement of social class
in health studies: old measures and new formulations. In
Kogevinas, M, Pearce, N, Susser, M & Boffetta, P, eds.
Social inequalities and cancer. Lyon: IARC Scientific



232 Social Inequdiities in Self-rated Health in Japan

Publications No.138 International Agency for Research on
Cancer, 1997: 51-64.

— 199 —



Available online at www.sciencedirect.com
—cs General

“e;¢ ScienceDirect Hospital
Psychiatry

Genceral Hospital Psychiatry 29 (2007) 123133

Mental disorders among adults with asthma:
results from the World Mental Health Survey

Kate M. Scott, Ph.D.**, Michael Von Korff, Sc.D. b, Johan Ormel, Ph.D.¢,
Ming-yuan Zhang, M.D.%, Ronny Bruffaerts, Ph.D., Jordi Alonso, M.D., Ph.‘D.f,
Ronald C. Kessler, Ph.D.2, Hisateru Tachimori, Ph.D.®, Elie Karam, M.D.,
Daphna Levinson, Ph.D.j, Evelyn J. Bromet, Ph.D.k, José Posada-Villa, M.D.l,
Isabelle Gasquet, M.D., Ph.D.™, Matthias C. Angermeyer, M.D.",
Guilherme Borges, Ph.D.°, Giovanni de Girolamo, M.D.P,

Allen Herman, M.D., Ph.D.9, Josep Maria Haro, M.D., Ph.D.

*Department of Psychological Medicine. Wellington School of Medicine and Health Sciences, University of Otago, P.O. Box 7343.
Wellington South. New Zealand
Center for Health Studies. Group Health Cooperative. Seattle. WA 98101, USA
“Department of Psychiatry, University Medical Center Groningen. Groningen 9700 RB, The Netherlands
IShanghai Mental Health Center. Shanghai 200030, China

“Department of Neurosciences and Psychiatrv, University Hospital Gasthuisberg, Leuven B-300. Belgium

tHealth Services Research Unit, Institut Municipal d ‘Investigacio Medica (IMIM), E-08003 Barcelona, Spain
SDepartment of Health Care Policy, Harvard Medical School. Boston, MA 02115, USA
National Institute of Mental Health. National Center of Neurology and Psychiatry, Kodaira-Shi, Tokvo 187-8502, Japan
Unstitute for Development, Research, Advocacy and Applied Care (IDRAAC), 166227 Achrafieh. Beirut 1100 2110, Lebanon
iMental Health Services. Ministrv of Health, Jerusalem 91010, Israel
YDepartment of Psvehiatry. State University of New York at Stony Brook, NY 11794-8790. USA
'Colegio Mavor de Cundinamarca University, Saldarriaga Concha Foundation, Bogota 57, Colombia
" Hépitaux de Paris. Paris. F-94000 France
"Department of Psychiatry. National Institute of Psychiatry, University of Leipzig, Leipzig 04317, Germany
“Division of Epidemiological Research. Calzada Mexico Xochimilco No 101 Mexico Citv. DF 14370, Mexico
PDepartment of Mental Health, AUSL di Bologna. Bologna 40123, Italy
National School of Public Health at Medical Universitv of Southern Afiica (MEDUNSA), South Afiica
Sant Joan de Deu-SSM, Barcelona 08830, Spain
Reccived 2 November 2006: accepted 20 December 2006

Abstract

Objective: Our objectives were (a) to determine which common mental disorders are associated with asthma in the general population after
controlling for age and sex. and (b) to assess whether the associations of mental disorders with asthma are consistent across diverse countries.
Method: Eighteen population surveys of household-residing adults were carried out in 17 countries (N=85,088). Mental disorders were
assessed with the Composite International Diagnostic Interview 3.0, a fully structured diagnostic interview. The disorders considered here are
12-month anxiety disorders (generalized anxiety disorder, panic disorder/agoraphobia, postiraumatic stress disorder and social phobia),
depressive disorders (dysthymia and major depressive disorder) and alcohol use disorders (abuse and dependence). Asthma was ascertained
by self-reports of lifetime diagnosis among a subsample (n=42,697).

Results: Pooled estimates of age-adjusted and sex-adjusted odds of mental disorders among persons with asthma relative to those without
asthma were 1.6 [95% confidence interval (95% CI)=1.4, 1.8] for depressive disorders, 1.5 (95% CI=1.4, 1.7) for anxiety disorders and 1.7
(95% Cl=1.4, 2.1) for alcohol use disorders.

* Corresponding author. Tel.: +64 4 385 5999x6584: fax: +64 4 389 5725.
E-mail address: kate.scott@uotago.ac.nz (K.M. Scott).
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Conclusion: This first cross-national study of the relationship between asthma and mental disorders confirms that a range of common mental
disorders occurs with greater frequency among persons with asthma. These results attest to the importance of clinicians in diverse settings

being alert to the co-occurrence of these conditions.
© 2007 Elsevier Inc. All rights reserved.
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1. Introduction

Asthma is a major public health problem in industrialized
countries, and its prevalence has been increasing in both
developed and developing countries in recent decades [1,2].
A considerable number of studies have suggested that there is
an association between asthma, particularly at the severe end,
and some mental disorders. In research among adults, studies
conducted among clinical and general practice samples have
found higher-than-expected rates of anxiety disorders (par-
ticularly panic disorder) and major depression among those
with asthma [3-10]. However, treatment-seeking biases limit
the extrapolation of findings from clinical studies to resolving
the question of whether asthma and mental disorders are
associated in the general population [11].

Some studies have investigated the asthma-mental
disorder relationship in the adull general population
[11-16]. Collectively, these studies suggest that asthma is
related to both mood and anxiety disorders, although this
conclusion could be considered premature due to the
limitations of many of these studies. These limitations
include nonuse of diagnostic measures of mental disorders
[12-14], limited age range of participants [16,17] or a
limited number of mental disorders investigated [12-15.17].
The study by Goodwin et al. [11], an exception to these
limitations, investigated the association between asthma and
a range of Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) mental disorders in a
general population sample of adults in Germany. They
found that lifetime severe asthma was significantly associ-
ated with a number of anxiety disorders, bipolar disorder
and any severe mental disorder. Lifetime nonsevere asthma
was significantly associated with any anxiety disorder,
anxiety disorder not otherwise specified and any somato-
form disorder. Current severe asthma was associated with a
number of anxiety disorders, and current nonsevere asthma
was associated with any affective disorder, although not
with major depressive disorder on its own. This latter result
may have been a power issue, suggested by the fact that the
odds ratio (OR) for the association between current
nonsevere asthma and any affective disorder was signifi-
cant, while the ORs for the two components of the any-
affective-disorder group (major depressive disorder and
bipolar disorder) were of a magnitude similar to that for any
affective disorder, yet nonsignificant.

In summary, findings from adult population studies
suggest that both mood and anxiety disorders are associated
with asthma; yet, in the most informative of these studies
[11], asthma was more consistently associated with anxiety

disorders, rather than with major depressive disorder. One of
the challenges in determining the association of comorbid
mental and physical conditions is obtaining samples big
enough to provide sufficient numbers with both conditions.
The current study aims to extend this literature in two main
ways. First, it provides information on the association
between mental disorders and lifetime asthma from a meta-
analysis of surveys from the World Mental Health Surveys,
an approach that has the advantage of being able to provide
pooled estimates that overcome the problems of small sample
sizes from individual surveys. Second, this study is based on
general population surveys that used consistent diagnostic
measures of a range of mental disorders, representing both
developed and developing regions of the world, thus
providing a more global perspective on the association
between asthima and mental disorders than has been available
thus far. The World Mental Health Surveys have been
conducted in over 20 countries using the latest structured
psychiatric interviews, generating DSM-1V diagnoses for a
range of mental disorders and collecting information on
chronic physical conditions and other covariates.

The objectives of this paper are (a) to determine which
common mental disorders (depressive disorders, anxiety
disorders and alcohol use disorders) are significantly
associated with asthma after controlling for age and sex,
and (b) to assess whether the associations of mental
disorders with asthima are consistent across adult popula-
tions in diverse countries in Europe, the Americas, Asia and
the Middle East.

2. Methods
2.1 vSamples

Eighteen surveys were carried out in 17 countries in the
Americas (Colombia, Mexico and United States), Europe
(Belgium, France, Germany, Italy, The Netherlands, Spain
and Ukraine), the Middle East (Israel and Lebanon), Africa
(Nigeria and South Africa), Asia [Japan and separate
surveys in Beijing and Shanghai, People’s Republic of
China (PRC)] and the South Pacific (New Zealand). An
effort was made to recruit as many countries as possible for
the initiative. The final set of countries was determined by
the availability of collaborators in the country who were
able to obtain funding for the survey. All surveys were
based on multistage clustered area probability household
samples. All interviews were carried out face-to-face by
trained lay interviewers. The six Western European surveys
were carried out jointly [18]. Sample sizes ranged from
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2372 (The Netherlands) to 12,992 (New Zealand), with a
total of 85,088 respondents. Response rates ranged from
45.9% (France) to 87.7% (Colombia), with an overall
weighted response rate of 70.8%.

The World Mental Health Survey Initiative version of the
World Health Organization (WHO) Composite International
Diagnostic Interview (WMH-CIDI) is a long interview; thus,
to reduce respondent burden, a strategy of short (Part 1) and
long (Parts 1 and 2) forms of the interview was adopted by
most countries. A subsample of respondents who completed
the first half of the interview (Part 1), which included core
diagnostic assessments, and who reported to have no lifetime
history of disorder, were terminated at the midpoint of the
interview. All respondents who met criteria for any lifetime
mental disorder in Part | were retained in the second half of
the interview (Part 2), along with a probability subsample of
noncases. The default value for the noncase probability of
sclection was 25%, although this varied across countries
depending on their survey priorities. Part 2 samples typically
retained between 33% and 67% of Part | respondents. Part 2
respondents were weighted by the inverse of their probability
of selection for Part 2 of the interview to adjust for
differential sampling. Analyses in this article were based
on the weighted Parl 2 sample (#=42,697). Additional
weights were used to adjust for differential probabilities of
selection within households and to match the samples to
population sociodemographic distributions. The samples
showed substantial cross-national differences in age struc-
ture (younger in less developed countries) and educational
status (lower in less developed countries).

2.2. Training and field procedures

The central World Mental Health staff trained bilingual
supervisors in each country. Consistent interviewer training
documents and procedures were used across surveys. The
WHO translation protocol [19] was used to translate instru-
ments and training materials. Two surveys were carried out
in bilingual form (Dutch and French in Belgium; Russian
and Ukrainian in Ukraine). In Nigeria, interviews were
conducted in four languages, Yoruba, Hausa, Igbo and Efik,
which are the dominant languages in the regions where the
survey was carried out. Others were carried out exclusively
in the country’s official language. Persons who could not
speak these languages were excluded. Standardized descrip-
tions of the goals and procedures of the study, data use and
protection, and the rights of respondents were provided in
both written and verbal forms to all potentially eligible
respondents before obtaining verbal informed consent for
participation in the survey. Quality control protocols, which
are described in more detail elsewhere [20], were standard-
ized across countries to check on interviewer accuracy and to
specify data cleaning and coding procedures. The institu-
tional review board of the organization that coordinated the
survey in each country approved and monitored compliance
with procedures for obtaining informed consent and protect-
ing human subjects.
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2.3. Mental disorder siatus

All surveys used the WMH-CIDI (now CIDI1 3.0) [21], a
fully structured diagnostic interview used to assess disorders
and treatment. The mental disorders considered in this paper
were present in the prior 12 months and included anxiety
disorders (generalized anxiety disorder, panic disorder and/or
agoraphobia, posttraumatic stress disorder and social pho-
bia), depressive disorders (dysthymia and major depressive
disorder) and alcohol use disorders (abuse and dependence).
Disorders were assessed using the definitions and criteria of
the DSM-IV [22]. CIDI organic exclusion rules were
imposed in making all diagnoses. Methodological evidence
collected in WHO-CIDI field trials and later clinical
calibration studies showed that all the disorders considered
herein were assessed with acceptable reliability and validity
in the original CIDI [23] and the WMH-CIDI [20].

2.4. Asthina status

In a series of questions on chronic conditions adapted from
the US National Health Interview Survey, respondents were
asked about the lifetime presence of selected chronic
conditions. Respondents were asked, “Did a doctor or other
health professional ever tell you that you had any of the
following illnesses. . .asthma?” Clinical guidelines for the
diagnosis of asthma, such as those issued by the American
Thoracic Society, recommend a combination of methods,
including medical history, physical examination and respira-
tory function tests [1,11], but such methods are not feasible in
large epidemiological surveys and, indeed. international
asthma prevalence surveys such as the European Community
Respiratory Health Survey (ECRHS) have used self-reported
symptoms of asthma to determine the condition [1,24]. An
investigation of the correspondence of self-reported chronic
conditions in the US National Health Interview Survey with
medical records abstracted in the prior 3 years found self-
reported current asthma to be in fairly good agreement with
medical record, although underreported by 20-30% [25]. The
definition of asthina used in this survey was self-report of a
diagnosis of asthma — not simply a self-report of asthma, so
it may correspond more closely still to actual medical records.
The German population study by Goodwin et al. [11], which
has used the most comprehensive methods of assessing
asthma among population -surveys investigating asthma-
mental disorder comorbidity, reported physician confirma-
tion of lifetime asthma in about 78% of those endorsing a
screening question about current asthma. That study reported
a 5.7% prevalence of lifetime asthma in the German
population, which is fairly comparable with the 4.5%
estimate of lifetime asthuna thai this study observed in the
German population.

2.5. Analvtical methods

The prevalence of specific mental disorders was estimat-
ed separately among respondents with and respondents
without lifetime asthma. The ORs of the association





