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A B S T R A C T

Although studies have suggested that community social capital contributes to narrow income-based inequality in
depression, the impacts may depend on its components. Our multilevel cross-sectional analysis of data from
42,208 men and 45,448 women aged 65 years or older living in 565 school districts in Japan found that higher
community-level civic participation (i.e., average levels of group participation in the community) was positively
associated with the prevalence of depressive symptoms among the low-income groups, independent of individual
levels of group participation. Two other social capital components (cohesion and reciprocity) did not sig-
nificantly alter the association between income and depressive symptoms.

1. Introduction

Ageing is a major risk factor for many chronic diseases and physical
and mental illnesses. Specifically, in Japan, Wada demonstrated that in
the years 2000/2001, 33.5% of older people in four rural towns had
depressive symptoms, defined as scoring more than 5 points on the
Geriatric Depression Scale (GDS-15) (Wada et al., 2004). Depression
can cause other critical health issues including suicide, frailty, func-
tional disability, and mortality (Waern et al., 2003; Kondo et al., 2008;
Wada et al., 2004). Therefore, depression is a key target of the public
health actions targeted to older adults in Japan and worldwide (World
Health Organization, 2010; Ministry of Health Labour and Welfare,
2012).

Socioeconomic inequalities in the prevalence of depressive symp-
toms among older adults are also major targets of public health actions,
as social epidemiology studies have identified depression as strongly
concentrated among the socially disadvantaged older population
(Murata et al., 2008; Cole and Dendukuri, 2003).

Depression can be affected by psychosocial conditions in the com-
munity. Recent studies have suggested that high community social ca-
pital—defined as “resources that are accessed by individuals as a result
of their membership in a network or a group”—is associated with fewer
individual risks for depressive symptoms in older adults (Ivey et al.,
2015; Kawachi et al., 1999). However, the evidence is scarce on whe-
ther or not high community social capital is associated with the smaller

socioeconomic disparity in depressive symptoms. Poverty puts one at
risk for social isolation, which, in turn, puts one at risk for depression.
Therefore, we could hypothesize that communities rich in social capital
may contribute more to those who are worse off, according to their
contextual characteristics as positive externalities (Berkman et al.,
2014). Our previous ecological study in Japan showed an inverse re-
lationship between community-level social capital and income-based
inequality in depressive symptoms among older adults (Haseda et al.,
2018). Although this ecological study supported the hypothesis, it could
not distinguish the compositional and contextual effects of community
social capital in reducing income-based inequality in depressive
symptoms; thus, a more sophisticated study is necessary: that is, a
multilevel analysis to assess whether or not community-level social
capital modifies the association between individual income and the
prevalence of depressive symptoms. Moreover, we also hypothesize that
the association between community social capital and income-based
inequality in depressive symptoms may differ by the dimensions of the
former. Specifically, based on recent discussions, we focused on the
structural and cognitive aspects of community social capital, which
when evaluated as cognitive social cohesion may contribute to in-
dividuals who comprise the community universally, regardless of so-
cioeconomic background. This is because people inhabiting a commu-
nity can reap the benefits of social cohesion equally, given that
cohesion is nonexcludable (Berkman et al., 2014). In theory and prac-
tice, cognitive social capital should and has been evaluated in terms of
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the levels of social cohesion (trust and reciprocity) (Berkman et al.,
2014). However, community social capital evaluated as a structural
aspect (levels of civic participation or the opportunities for participa-
tion (Berkman et al., 2014)) may not necessarily benefit all people. This
may be specifically so in a highly segregated community, because the
organizations for the rich and the poor may be completely different,
making positive spillover less likely to occur. Hence, the average level
of structural social capital cannot reflect equality in the opportunities
for social interaction. To differentiate the structural and cognitive as-
pects of community social capital, we used a recently developed vali-
dated social capital scale.

Thus, the purpose of this study was to evaluate the variable asso-
ciations between individual income and depressive symptoms across
communities with different levels of structural and cognitive social
capital, using large-scale multilevel data of older Japanese adults.

2. Methods

2.1. Data

We used cross-sectional data of the 2013 wave of the Japan
Gerontological Evaluation Study (JAGES). The JAGES 2013 wave was
an anonymous self-administered mail-in survey across 30 munici-
palities in 13 out of 47 prefectures in Japan. Although the participating
municipalities are not nationally representative, they vary significantly
and include small rural towns to large metropolitan cities from areas in
the North (Hokkaido) and South (Kumamoto) ends. Their population
ranged between 1246 and 3.7 million people, and the share of the older
population was between 18.0% and 47.6% (Statistics Bureau; Ministry
of Internal Affairs and Communications, 2013). Participants who were
aged 65 years or older were functionally independent in their daily
living; that is, they did not receive benefits from public long-term care
insurance at that time. Participants living in 16 large municipalities
were randomly selected by multistage sampling, while all eligible in-
dividuals living in 14 small municipalities were selected. We mailed
193,694 questionnaires, of which 137,736 were returned (response rate
= 71.1%). We excluded the responses without valid values for key
variables (age, gender, the area of residence, and depressive symptoms)
from the analyses.

2.2. Measures

2.2.1. Depressive symptoms
We used the Japanese short version of the Geriatric Depression

Scale (GDS-15) developed for self-administered surveys to assess de-
pressive symptoms (Yesavage and Sheikh, 1986; Niino et al., 1991). We
set a cut-off score of 4/5, which has been universally adopted as in-
dicating a depressive tendency based on validation studies (Nyunt et al.,
2009).

2.2.2. Income
We gathered information on annual income by asking, “What was

your pretax annual household income for 2012 (including pension)?” in
15 predetermined categories (in thousands of yen). We calculated
household income equivalized by dividing each response by the square
root of the number of household members and further dividing them
into tertiles.

2.2.3. Community social capital
We used the Health-Related Social Capital Scale developed and

validated among older Japanese people by Saito et al. (2017). The scale
has three subscales that assess civic participation, social cohesion, and
reciprocity. Scores for each subscale are derived from the summation of
the percentage that responded to multiple questions and are standar-
dized. Items for civic participation concern participation in five types of
groups in the community: volunteering, sports, hobby, culture, and skill

teaching. Social cohesion items concern trust (“Do you think that
people living in your area can be trusted, in general?”), others’ per-
ceived intention to help (“Do you think that people living in your area
try to help others in most situations?”), and attachment to the re-
sidential area (“How attached are you to the area in which you live?”).
The sum of the percentage of those who answered “very” or “moder-
ately” to the items formed the score. Reciprocity items concern having
someone to provide or receive emotional support or to receive instru-
mental support: “Do you have someone who listens to your concerns
and complaints?” “Do you listen to someone's concerns and com-
plaints?” and “Do you have someone who looks after you when you are
sick and confined to a bed for a few days?” The sum of the percentage of
those who designated anyone to the questions formed the score.

2.3. Covariates

Referring to recent social epidemiology studies, we considered the
following variables as potential confounding factors in the association
between income and depression among older adults: age, years of
education (less than nine years or not), marital status (having a spouse
or not), living alone or not, comorbidities (having past medical history
of stroke, heart disease, diabetes mellitus, cancer, dementia, or
Parkinson's disease), and frequency of going out (Chang-Quan et al.,
2010; Yan et al., 2011; Stahl et al., 2016; Evans et al., 2005; Cohen-
Mansfield et al., 2010). We also considered the fixed effect of each
municipality.

2.4. Statistical analysis

We conducted a multilevel Poisson regression analysis in-
corporating both individuals and school districts. As recent studies re-
port that community-level factors had different impacts with regard to
gender, we modeled men and women separately (Eriksson et al., 2011;
Pattyn et al., 2011; Haseda et al., 2018). School districts are the
smallest areal units identifiable using JAGES data. Within 30 munici-
palities, there are 565 school districts. The district originally represents
the district unit determining the catchment area of each public school.
We chose to use this areal unit because a school district is likely to
represent Japanese “communities” developed in its local history, such
as “kyu-son” (former village areas). We believed that the school district
could represent the adequate areal size to reflect community social
capital that could work as the informal resource contributing to com-
munity autonomy.

We statistically investigated the effect modifications of community
social capital in terms of civic participation, social cohesion, and re-
ciprocity on the association between income and depressive symptoms.
To do so, in the Poisson regression, we modeled cross-level interaction
terms between each standardized community social capital component
and income besides those variables’ main effects. In addition to the
covariates explained above, we modeled individual responses to each
social capital component as potential confounders. Each individual-
level social capital component was binarized in our analyses; that is,
those who participated in any of the five kinds of groups in their
community were considered to engage in individual civic participation;
those who showed trust, others’ intention to help, or attachment to the
residential area were regarded as individually socially cohesive; and
those who answered that they have someone to provide or receive
emotional or instrumental support were considered to have individual
social support. We took into account missing values assigning dummy
variables for the missing category. We used Stata version 14.1 for these
statistical analyses. (Stata Corp. Texas, USA)

3. Results

We analyzed 87,656 individuals (42,208 men and 45,448 women)
after excluding those with missing responses to key variables (n= 7996
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for age and gender, n= 28,786 for the area of residence, and n=2506
for depressive symptoms) among eligible subjects. Descriptive statistics
showed that, similar to previous studies, the percentage of people who
showed depressive symptoms was more prevalent in lower-income
groups. The prevalence of depressive symptoms in lowest-, middle-, and
highest-income groups were 42.2%, 30.6%, and 18.5% among men and
39.3%, 28.6%, and 19.5% among women, respectively (Table 1).

Results of the Poisson regression showed that even after adjusting
for age, educational attainment, marital status, living arrangement, the
presence of comorbidities, frequency of going out, and the dummy
variables representing the municipality or residence, low income was
associated with the high prevalence of depressive symptoms. The ad-
justed prevalence ratio (PR) of depressive symptoms in the low-income
group among men compared to the high-income group was 1.89 (95%
confidence intervals [CI]: 1.80, 1.98), and the adjusted PR was 1.49
(95% CI: 1.42, 1.57) for the middle-income group (Model 2 in Table 2).
Among women, the PR of depressive symptoms in the low-income
group was 1.65 (95% CI: 1.57, 1.73) and 1.35 (95% CI: 1.27, 1.42) in
the middle-income group compared to the high-income group. All

community social capital components tended to be inversely associated
with depressive symptoms. The adjusted PR per 1 standard deviation
(SD) unit increase in community civic participation was 0.99 (95% CI:
0.97, 1.01) among men and 1.00 (95% CI: 0.97, 1.02) among women
(Table 2). The adjusted PR per 1 SD unit increase in community social
cohesion was 0.98 (95% CI: 0.96, 1.00) among men and 0.97 (95% CI:
0.95, 1.00) among women (Table 3). The adjusted PR per 1 SD unit
increase in community reciprocity was 0.98 (95% CI: 0.96, 1.00) among
men and 0.98 (95%CI: 0.96, 1.00) among women (Table 4).

When we adjusted for covariates and cross-level interaction terms
(Model 3 in Table 2), the association between low income and the high
prevalence of depressive symptoms was stronger among those residing
in the areas with high community-level civic participation (P=0.016
in men, P=0.080 in women, Fig. 1, Supplementary 1). The difference
in predicted prevalence of depressive symptoms between the lowest-
and highest-income groups was 17.4% points among men and 14.4%
points among women where community-level civic participation was
the mean level, while the difference was 18.8% points among men and
15.4% points among women where community-level civic participation

Table 1
Descriptive characteristics of participants with depressive symptoms.

Participants (n= 87,656) Have depressive symptoms

Total (Men/Women) Men (n=12,704) Women (n=13,861)

n or mean [SD] n (%) or mean [SD] n (%) or mean [SD]

Age
65–74 52,294 (25,531/ 26,763) 6996 (25.3) 7220 (23.4)
75–84 29,963 (14,333/ 15,630) 4808 (29.5) 5317 (27.4)
85 and older 5399 (2344/ 3055) 900 (32.0) 1324 (34.2)
Income
T1 (Low) 22,816 (10,349/ 12,467) 4369 (38.3) 4896 (34.0)
T2 (Middle) 20,047 (10,880/ 9367) 3268 (28.2) 2683 (25.0)
T3 (High) 28,928 (15,366/ 13,562) 2847 (17.1) 2639 (17.3)
Missing 15,865 (5813/ 10,052) 2220 (30.9) 3643 (26.6)
Education
< 9 years 37,669 (16,690/ 20,979) 6132 (32.6) 7344 (29.1)
> =9 years 48,481 (24,904/ 23,577) 6309 (23.2) 6102 (22.3)
Missing 1506 (614/ 892) 263 (31.1) 415 (28.1)
Comorbidities
none 58,160 (25,514/ 32,646) 6942 (24.5) 9127 (23.6)
1 or more 24,004 (14,185/ 9819) 5112 (32.8) 3908 (33.8)
Missing 5492 (2509/ 2983) 650 (22.3) 826 (21.4)
Living alone
Yes 72,576 (3604/ 7581) 1844 (46.3) 2982 (32.5)
No 11,185 (37,005/ 35,571) 10,205 (25.0) 9973 (23.9)
Missing 3895 (1599/ 2296) 655 (31.8) 906 (28.5)
Having spouse
Yes 65,850 (38,815/ 27,035) 9741 (24.7) 7131 (22.6)
No 20,027 (2732/ 17,295) 2620 (41.0) 6208 (29.9)
Missing 1779 (661/ 1118) 343 (35.0) 522 (28.6)
Frequency of going out
> = 1/week 82,904 (39,978/ 42,926) 11,495 (26.0) 12,422 (24.4)
< 1/week 3521 (1650/ 1871) 983 (52.9) 1159 (51.4)
Missing 1231 (580/ 651) 226 (30.3) 280 (27.8)
Participation in social groups
Any participation 35,105 (15,300/ 19,805) 2906 (17.3) 4043 (17.4)
No participation 41,247 (21,982/ 19,265) 8011 (33.4) 7289 (33.1)
Missing 11,304 (4926/ 6378) 1787 (29.9) 2529 (28.8)
Individual social cohesion
Cohesive 74,739 (36,331/ 38,408) 9459 (50.4) 10,065 (46.4)
Not cohesive 11,814 (5454/ 6360) 2982 (23.7) 3392 (22.2)
Missing 1103 (423/ 680) 263 (28.2) 404 (27.2)
Individual social support
Any support 85,783 (41,044/ 44,739) 11,929 (26.4) 13,379 (25.3)
No support 1177 (818/ 359) 566 (65.2) 266 (66.8)
Missing 696 (346/ 350) 209 (27.1) 216 (26.3)
Community-level social capital (unstandardized valuea)
Community civic participation 0.84 [0.17] (0.85 [0.17]/ 0.84 [0.18])
Community social cohesion 2.01 [0.15] (2.01 [0.15]/ 2.01 [0.15])
Community reciprocity 2.82 [0.05] (2.82 [0.05]/ 2.82 [0.05])

a These values were standardized in the later analysis.
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was the +1 SD level. We did not find statistically significant effect
modification by the levels of community social cohesion or community
reciprocity for the association between income and depressive

symptoms (Tables 3 and 4). The decrement of difference in the pre-
dicted prevalence of depressive symptoms between the lowest- and
highest-income groups was 0.8% points among men (P=0.487) and

Fig. 1. Effect modification by community civic participation levels on the association between income and depressive symptoms: predicted mean values of depressive
symptoms (with 95% confidence intervals) by community civic participation across income tertiles. Error bars are 95% confidence intervals of predicted mean values
of depressive symptoms. Pinteraction is the probability that the slope of low- and high-income groups in the prevalence of depressive symptoms across community civic
participation levels would be the same as or more extreme than the actual observed results.

Fig. 2. Effect modification by community social cohesion levels on the association between income and depressive symptoms: predicted mean values of depressive
symptoms (with 95% confidence intervals) by community social cohesion across income tertiles. Error bars are 95% confidence intervals of predicted mean values of
depressive symptoms. Pinteraction is the probability that the slope of low and high-income groups in the prevalence of depressive symptoms across community social
cohesion levels would be the same as or more extreme than the actual observed results.

Fig. 3. Effect modification by community social cohesion levels on the association between income and depressive symptoms: predicted mean values of depressive
symptoms (with 95% confidence intervals) by community reciprocity across income tertiles. Error bars are 95% confidence intervals of predicted mean values of
depressive symptoms. Pinteraction is the probability that the slope of low and high-income groups in the prevalence of depressive symptoms across community
reciprocity levels would be the same as or more extreme than the actual observed results.
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0.6% points among women (P= 0.687) per 1 SD unit increase in
community-level social cohesion and 0.8% points among men
(P= 0.482) and 0.4% points among women (P= 0.838) per 1 SD unit
increase in community-level reciprocity (Figs. 2 and 3, Supplementary
1).

4. Discussion

The results of this study showed that the association between in-
come and depressive symptoms varied across communities in relation
to the levels of community social capital components, independent of
community- and individual-level potential confounders and individual
responses to social capital questions. Although the results suggest the
overall preventive effect of community social capital on depressive
symptoms, the effect size was small. The direction of the effect mod-
ification for the association between low income and high prevalence of
depression differed by components; civic participation potentially
strengthened the association, whereas social cohesion and community
reciprocity did not modify the association.

Recent literature reviews showed that high community-level cog-
nitive social capital is associated with a lower risk of developing
common mental disorders (Ehsan and De Silva, 2015). The results of
our study corresponded to this finding, showing the tendency of a
smaller prevalence of depressive symptoms among residents of com-
munities with richer social capital than among those living in com-
munities with poorer social capital. However, in our study, the effect
size was very small. Moreover, in contrast to the expectation, we could
not detect a clear buffering effect of community-level social cohesion
and reciprocity. Thus, our previous ecological observation might reflect
not the contextual effect but the compositional effect of community-
level social cohesion and reciprocity toward income-based inequality in
depressive symptoms (Haseda et al., 2018). The results of the present
study were not in line with another study based on JAGES, which
suggests that neighborhood social cohesion could alleviate the negative
effect of living alone (Honjo et al., 2018). This might happen because
the gap of prevalence in depressive symptoms would be wider among
different living arrangements than among different income groups,
which could indicate the clear protective effect of community-level
social cohesion.

Another literature review also suggests that a cohesive community
environment might enforce a sense of solidarity among residents and
serve as a barrier to discrimination and stigma toward socially vul-
nerable community members (i.e., ethnic minorities) (Pickett and
Wilkinson, 2008). While the mental burden caused by loneliness (as a
consequence of living alone) and discrimination could be directly buf-
fered by community-level cognitive social capital (namely social co-
hesion and reciprocity), the financial burden (as reflected by a low-
income status) might be affected more by the structural characteristics
of the community, that is, the stronger physical and mental barriers to
have new personal interactions and participation. To date, many studies
have consistently shown that poorer individuals are less likely to par-
ticipate in local activities (Mather, 1941; Marmot, 2002). As such, in
our study, the multilevel models controlling for individual levels of
community group participation suggest that community civic partici-
pation might actually increase the risk of depressive symptoms among
the poor. That is, the benefit of community environments that promote
group participation might not be effective for financially disadvantaged
people in general. The possible mechanism of the deteriorating effect of
community-level civic participation toward income-based inequality in
depressive symptoms could be explained by both theoretical and em-
pirical evidence. Social capital theorist Bourdieu conceptualizes that
privileged people can easily exploit their capital of social connections
(i.e., networks, by becoming members of groups) to reinforce their
status (Bourdieu, 1984). Arneil and Offer also state that social pressure
could exclude people of lower socioeconomic status, reflecting that the
community context expressed by the high overall civic participation

only benefits people in mainstream society, while the remaining people
have few resources to develop opportunities (Arneil, 2006; Offer,
2012). In addition, Harpham et al. claim that group membership could
damage mental health by imposing an extra burden or introducing
stigma and peer pressure among vulnerable women (Harpham et al.,
2006). Such a situation could produce negative feelings such as an in-
feriority complex in lower-income people, which could lead to the
spread of depressive symptoms among them. The systematic review by
Uphoff and Pickett, which reported that certain types of social capital
might be beneficial only to those who had access to better health
through their affluent assets, also supports our findings (Uphoff et al.,
2013).

Although the overall trends in the findings were similar between
men and women, as is indicated in another study (Vyncke et al., 2014),
men showed potentially clearer results on the positive association be-
tween community civic participation and individual depressive symp-
toms and on the strengthening effects toward inequality in depressive
symptoms. This might be because of a larger gap in the prevalence of
depressive symptoms among income groups in men than women (Gero
et al., 2017). Alternatively, mental stresses due to poverty may be
stronger among older Japanese men. Saito et al. have reported that
relative income deprivation increases the mortality risks more for men
than for women among JAGES participants. Relative deprivation
compared to others in their community might become a harmful psy-
chosocial stressor for men (Saito et al., 2012).

This study has important policy implications. The Japanese gov-
ernment has officially recommended that local governments empower
communities and community social capital to promote community
health (Ministry of Health Labor and Welfare, 2015). Given the findings
of this study, such efforts might decrease the prevalence of depressive
symptoms in middle- or higher-income people. However, a conven-
tional population approach that simply promotes opportunities for local
group participation could widen the gap (Benach et al., 2013). Thus,
continuous assessments of community intervention policies in terms of
not only their overall effects but also their differential impacts on
subpopulations should be conducted.

There are several limitations to this study. First, although this ob-
servational study suggests a higher prevalence of depressive symptoms
among the poor in a community with rich civic participation, it cannot
be inferred that actual interventions to promote community networking
expand the socioeconomic gaps with regard to mental risks. For ex-
ample, in the community intervention program in Taketoyo town, the
municipal government strategically developed multiple voluntary so-
cial gathering programs called “ikoi-no-saron (recreation salon),” which
halved the incidence of functional disabilities among its participants
compared to non-participants. Importantly, the participants of the salon
were primarily those whose incomes were low (Hikichi et al., 2015).
Thus, a greater number of activities involving low-income people could
alleviate inequality in depressive symptoms. Second, this cross-sec-
tional study cannot account for temporal associations between com-
munity-level social capital and inequality in depressive symptoms.
There can be two causal pathways between community social capital
and depression. The former can affect not only individual mental health
but also the depressed residents’ decisions on moving into or out of the
community, potentially causing sample selection issues. Further studies
using longitudinal data are required. Third, although we used a small
area (i.e., school district) as the unit of community, because it was the
smallest identifiable unit, we do not have strong support for the validity
of utilizing this unit in evaluating community social capital. Hence, the
risk of the modifiable area unit problem (MAUP) should be considered
(Mobley et al., 2007). However, using the school district is correct in
terms of the scale that we used to assess social capital, as the unit was
exactly the same for developing the Health-Related Social Capital Scale
(Saito et al., 2017). Fourth, there is a substantial amount of missing
data. Given the general tendency of people with low-income levels and
mental illnesses to avoid responding, the prevalence of depressive
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symptoms may be underestimated, potentially causing an under-
estimation of the relationships between income and depressive symp-
toms, which could in turn result in biasing the modification effects of
community factors toward null. Fifth, the generalizability of this study
to Japan as whole or to other countries may be limited as the partici-
pating municipalities are not nationally representative, though JAGES
covers a wide variety of municipalities.

5. Conclusion

This cross-sectional research suggests that despite the potential
overall benefits to decrease depressive symptoms, high levels of com-
munity civic participation may increase the income-based inequality in
depressive symptoms. Policies aiming to build healthy communities
should consider the potential positive and negative effects of commu-
nity social capital (Portes, 1998). Universal activities promoting op-
portunities for civic participation might be insufficient in terms of
building an equitable community, and it potentially expands the dis-
parity in mental health. Such universal promotion should be coupled
with additional targeted interventions toward populations with high
isolation risks (Marmot et al., 2010).
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