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Abstract

Despite accumulating evidence, previous studies have not clearly separated the contribu-
tion of community-level social capital on mental health from that of individual-level social
support. We examined the association between community-level social capital and psycho-
logical distress in a sample of older Japanese individuals, taking into account the effects of
individual-level social capital and social support. We collected data via a cross-sectional
survey among all residents aged >65 in three rural municipalities in Okayama Prefecture.
We measured two components of social capital in the questionnaire: perceptions of trust
and reciprocity in the community. Community-level social capital was obtained by aggregat-
ing individual responses and calculating the proportion of subjects reporting mistrust and
lack of reciprocity. Psychological distress was assessed by the Kessler Psychological Dis-
tress scale. We calculated risk ratios (RRs) and 95% confidence intervals (Cls) for psycho-
logical distress using two-level Poisson regression models (9,761 individuals nested within
35 communities). The prevalence of psychological distress was 39.8%. Low community-
level social capital was associated with psychological distress, even after controlling for
individual-level social support, age, sex, educational attainment, frequency of alcohol con-
sumption, smoking status, body mass index, marital status, socioeconomic status, and
number of cohabiters. The adjusted RRs per 10% increase of the proportion of mistrust and
lack of reciprocity in the communities were 1.23 (95% CI: 1.01-1.51) and 1.12 (95% Cl:
1.02—-1.24), respectively. Lower levels of community-level social capital are associated with
psychological distress among the Japanese elderly population, even after adjusting for indi-
vidual-level perceptions of social capital and social support.
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Introduction

According to the 2010 Global Burden of Disease Study [1], major depressive disorder is the sec-
ond leading cause of disability in the world. Furthermore, mental health is an important public
health issue in the context of aging societies. For example, of the total disease burden among
those aged over 60, 1.3% (7.5 million disability adjusted life years) is attributed to major depres-
sive disorders [2]. In addition, the number of elderly Japanese patients with mood disorder and
depressions has increased in the past 15 years (158,000 in 1996 vs. 278,000 in 2011) [3]. In
Japan, 25.9% of the population was aged >65 years in 2014 [4], and projection show that one
in three Japanese will be aged >65 years by 2030 [5]. In the context of this rapid population
aging, there is a growing interest in promoting healthy aging, including the mental health of
the elderly.

Social capital has been identified as an important social determinant of mental health. Social
capital is formally defined as the resources that individuals can access via their social networks
[6]. These resources can take the form of trust between actors in a network, the exchange of
information, instrumental support, emotional support, as well as social reinforcement. The
concept of social capital has been analyzed at both the individual level as well as at the group
level. Most previous studies have shown that individual perceptions of community social capi-
tal (e.g. perceptions about the trustworthiness of others in the network) are associated with bet-
ter mental health [7-9]. However the impact of community-level social capital has been much
less consistently documented [9], although more recent evidence tends to support the benefi-
cial effects of community-level social capital for mental health [10-13]. Despite accumulating
evidence on social capital and mental health, studies conducted among the elderly remain
scarce at both individual and community levels. To our knowledge, evidence has been limited
to individual-level data regarding depression [14, 15], depressive symptoms [16, 17], and psy-
chological distress [15, 18]. Although one cross-sectional study in Japan showed that high com-
munity-level social capital was associated with better mental health [12], the impact of social
capital on mental health among the elderly remains less clear. Indeed, further studies are
needed to clarify these associations because the number of elderly patients with mental illness
is increasing in Japan.

On a related issue, there has been debate as to whether social capital simply represents the
re-labelling of “social support” [19, 20]. However, unlike social support, the utility of social
capital lies in redirecting the focus on the collective social entity (e.g. neighborhoods or work-
places) rather than individuals [21, 22]. Social capital research in public health field has been
influenced by the early theorists such as Bourdieu, Coleman, and Putnam. As a result, different
researchers’ orientation toward social capital have tended to emphasize two distinct dimen-
sions, i.e. social capital as social cohesion (the communitarian perspective) versus social capital
as “resources derived from social networks” [23]. To our knowledge, few studies have exam-
ined these two approaches simultaneously, and a more comprehensive approach would pro-
vide greater understanding how they influence psychological distress together. In this context,
it is worth examining the independent contribution of “community-level” social capital on
mental health beyond individual-level social capital and social support. In other words, we
examined both aspects of social capital (i.e., the material/supportive resources extracted from
social networks), as well as both the individual- and community-level characteristics of social
capital.

The aim of this research is to evaluate the relationship between community-level social capi-
tal and psychological distress, taking account of the effects of individual-level social capital and
social support.
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Methods
Ethics statement

The cover of the questionnaire gave a thorough explanation of the aim of the survey. If resi-
dents did not agree to participate in this survey, they could freely choose not to respond with-
out any consequences. Thus, we considered the receipt of a completed questionnaire to
indicate informed consent. We obtained the data from the Okayama Prefectural Government
after the removal of personal identifiers and analyzed the data anonymously. The study was
reviewed and approved by the Ethics Committee of the Okayama University Graduate School
of Medicine, Dentistry and Pharmaceutical Sciences.

Participants

The present study was based on the Okayama Mental Health Survey of Elderly People, con-
ducted by the Prefecture Government of Okayama in August 2010 [24-27]. Questionnaires
were mailed to all residents (n = 21,232) aged 65 or over in three rural municipalities in Oka-
yama Prefecture (located in the western part of Japan). The areal unit in our multilevel analysis
was based on the administrative boundaries for public health service, and categorized into 35
communities (the mean number of residents in a community: 1,777, standard deviation:
1,241). Two hundred and one subjects were considered ineligible because their address was
unknown or they were deceased. Of the 13,929 subjects who returned questionnaires (response
rate: 65.6%), we excluded subjects who did not respond to questionnaire items regarding age,
sex, address, social capital, and any items concerning psychological distress. Furthermore, we
excluded residents who had lived in the communities for less than five years to avoid contami-
nation from the possible effect of social capital of their previous residential communities. A
total of 9,761 subjects were included in the analysis.

Measures

Social capital. We measured two components of social capital based on individual
responses to the survey questionnaire. The first item concerned general trust in the commu-
nity: “Generally speaking, would you say that most people in your community can be trusted?”
Participants could answer “1 = can be trusted”, “2 = can be somewhat trusted”, “3 = neither”,
“4 = cannot be somewhat trusted”, or “5 = cannot be trusted”. The second item concerned reci-
procity: “Would you say that most people in your community are willing to help each other, or
that they mostly just look out for themselves?” Participants could answer “1 = try to be helpful”,
“2 = try to be somewhat helpful”, “3 = neither”, “4 = somewhat look out for themselves”, or
“5 = just look out for themselves”. Responses were dichotomized with the three first alterna-
tives and the two latter alternatives for the analysis: mistrust (responses 4 and 5) and lack of
reciprocity (responses 4 and 5). Community-level social capital was obtained by aggregating
individual responses and calculating the proportion of subjects reporting mistrust or lack of
reciprocity. There has been recent debate as to whether the domain of trust belongs to the con-
cept of social capital [28-30]. We argue, however, that according to the definition of social cap-
ital (“the resources generated via social network connections”), trust can be viewed as a crucial
“moral resource” which lubricates social exchanges between actors—e.g. reciprocity exchanges
as well as the enforcement of norms. In our study, the correlation between social trust and reci-
procity was 0.34 at the individual level, and 0.68 at the community level.

Psychological distress. Psychological distress was assessed using the Japanese version of
the Kessler Psychological Distress scale (K6), comprising six questions on depression and anxi-
ety [31]. Each question was measured on a 5-point scale and the total score ranged from 6 to
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30. We set the cut-off at >11 to generate a dichotomous variable in line with previous studies
on the Japanese population [32].

Covariates. We considered the following variables as relevant confounders in the analyses:
age (continuous), sex, educational attainment (junior high school, high school, some college or
more), frequency of alcohol consumption (none, 1-3 times/month, 1-6 times/week, everyday),
smoking status (never/former vs. current), body mass index (less than 25 kg/m?, 25 kg/m” or
larger), marital status (cohabiting, widowed, divorced, separated, unmarried), socioeconomic
status (high, some high, middle, some low, low), and number of cohabiters (one person, two
persons, three persons, four persons or more). Socioeconomic status was assessed by a visual
analogue scale subjectively and divided into five categories as according to the distributions (1-
2 = high, 3-4 = some high, 5 = middle, 6-7 = some low, 8-9 = low).

Social support was measured by the Measurement of Social Support-Elderly (MOSS-E)

[33]. The MOSS-E consists of 10 yes or no (Yes/No = 1/0) items comprised of three sub-scales:
instrumental support, emotional support, and providing support to others. Of the three sub-
scales, we included instrumental support (items 1-3: shopping, cleaning and cooking, and
offering to run errands) and emotional support (items 4-6: reassurance, support, and assisting)
(see S1 Table for list of items). Regarding emotional support, we did not adopt an item origi-
nally included as the seventh item (“Is there someone who is concerned about you and is inter-
ested in your welfare?”) as it was replaced by another item concerning visits from
commissioned welfare volunteers. Responses were summed to obtain scores for instrumental
support (S§51-3) and emotional support (S54-6). The two sub-categories had good internal
consistency reliability (Cronbach’s alphas = 0.85 for both sub-scales).

Statistical analysis

After excluding subjects with missing values, we conducted a two-level Poisson regression anal-
ysis on 9,761 individuals (level 1) nested within 35 communities (level 2). We calculated risk
ratios (RRs) and 95% confidence intervals (CIs) for psychological distress. First, we examined
the community-level variance in psychological distress without including any explanatory vari-
ables (null model). Second, we examined the relationship between individual-level social capi-
tal and psychological distress by adjusting for other individual-level covariates (Model 1).
Third, we included community-level social capital instead of individual-level social capital
(Model 2). Fourth, we adjusted both individual- and community-level social capital variables
simultaneously (Model 3). Fifth, social support was included (Model 4). Finally, we adjusted
for emotional support and instrumental support instead of social support (Model 5). In Models
3 to 5, individual-level mistrust and lack of reciprocity were group-mean centered to avoid the
problem of collinearity between individual- and community-level social capital [6]. With
regard to community-level social capital, we estimated RRs per 10% increase of the proportion
of mistrust or lack of reciprocity in that community. Furthermore, we tested the statistical
cross-level interaction between individual- and community-level social capital.

We considered p-values of less than 0.05 (two-sided test) to be statistically significant. We
reported community-level variance and Akaike Information Criteria (AIC) to compare the
goodness-of-fit of models. All analyses were performed using STATA 12.1 (StataCorp, College
Station, TX, USA).

Results

Among the 9,761 study subjects, 3,889 (39.8%) reported psychological distress, as shown in
Table 1. Psychological distress was more prevalent among subjects reporting mistrust and lack
of reciprocity (53.8% and 47.3%, respectively). Table 2 shows the mean proportions for
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Table 1. Characteristics of the study subjects, Okayama, Japan (2010).

Psychological

distress?®
Characteristics No. % No. %
All 9761 100 3889 39.8
Social capital
Mistrust
Yes 699 7.2 376 53.8
No 9062 92.8 3513 38.8
Lack of reciprocity
Yes 2262 23.2 1069 47.3
No 7499 76.8 2820 37.6
Age (Means, SD) 76.6 7.22 77.9 7.42
Sex
Women 5819 59.6 2469 424
Men 3942 40.4 1420 36.0
Educational attainment
Junior high school 4263 43.7 1969 46.2
High school 4125 42.3 1443 35.0
Some college or more 901 9.2 272 30.2
Missing 472 4.8 205 43.4
Frequency of alcohol consumption
None 5473 56.1 2395 43.8
1-3 times/month 1128 11.6 398 35.3
1-6 times/week 1373 14.1 491 35.8
Everyday 1493 15.3 473 31.7
Missing 294 3.0 132 44.9
Smoking status
Never/former 8408 86.1 3351 39.9
Current 777 8.0 280 36.0
Missing 576 5.9 258 44.8
Body mass index (kg/m?)
less than 25 7738 79.3 3106 40.1
25 or larger 1633 16.7 606 371
Missing 390 4.0 177 45.4
Marital status
Cohabiting 6121 62.7 2234 36.5
Bereaved 2863 29.3 1292 451
Divorced 159 1.6 62 39.0
Separated 189 1.9 105 55.6
Unmarried 94 1.0 41 43.6
Missing 335 3.4 155 46.3
Socioeconomic status
Low 1527 15.6 836 54.8
Some low 2104 21.6 940 44.7
Middle 4681 48.0 1645 35.1
Some high 777 8.0 242 31.2
High 205 2.1 54 26.3
Missing 467 4.8 172 36.8
(Continued)
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Table 1. (Continued)

Psychological

distress®
Characteristics No. % No. %
Number of cohabiters (Means, SD) 2.94 2.00 2.86 1.98
Social support® (Means, SD) 4.93 1.87 4.72 1.96
Emotional support 2.59 0.86 2.50 0.92
Instrumental support 2.59 0.86 2.44 0.97

SD: standard deviation.
@Psychological distress denotes K6 scores >11.
PSocial support denotes the number of “people who help you” (items 1 to 6).

doi:10.1371/journal.pone.0142629.t001

reporting mistrust and lack of reciprocity within the 35 communities (7.4 + 2.06% and
24.1 + 4.00%, respectively).

In the null model, the community-level variance was 0.002 (SE: 0.003) which suggests there
was little variation between communities in psychological distress (Tables 3 and 4). When we
examined the relationship between individual-level mistrust or lack of reciprocity and psycho-
logical distress in Model 1, we found that both individual-level mistrust and lack of reciprocity
were associated with a higher likelihood of reporting psychological distress. Likewise, we found
positive associations between community-level mistrust or lack of reciprocity and psychologi-
cal distress in Model 2. When we adjusted for both community- and individual-level social cap-
ital simultaneously, the effects of community-level mistrust and lack of reciprocity did not
change substantially (Model 3). AIC values of Model 5 in Tables 3 and 4 were smaller than
other models, suggesting good model fit. In addition, the cross-level interaction was not statis-
tically significant (mistrust: p = 0.962).

When we adjusted for social support (Model 4), the coefficients for community-level mis-
trust and individual-level social capital were somewhat attenuated. The adjusted RRs per 10%
increase of the proportion of mistrust and lack of reciprocity in the communities were 1.23
(95% CI:1.01-1.51) and 1.12 (95% CI: 1.02-1.24), respectively. Social support for each 1-per-
son decrease in the number of “people who help you” was associated with a higher likelihood
of psychological distress. When we adjusted for emotional support and instrumental support
(Model 5), we found robust associations for community-level social capital and positive associ-
ations for emotional support only. No clear associations were found for instrumental support.
In addition, the cross-level interaction was not statistically significant (lack of reciprocity:
p=0.715).

Table 2. Community-level social capital in 35 communities, Okayama, Japan (2010).

Mean SD Range
Mistrust® (%) 7.4 2.06 3.9-12.4
Lack of reciprocity® (%) 241 4.00 15.3-33.7

SD: standard deviation.

2Community-level mistrust defined as the proportion of residents reporting mistrust within the community.
PCommunity-level lack of reciprocity was defined as the proportion of residents reporting lack of reciprocity
within the community.

doi:10.1371/journal.pone.0142629.t002
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Table 3. Risk ratios for psychological distress® associated with mistrust among the elderly, Okayama, Japan (2010).
Null model Model 1° Model 2° Model 3° Model 4° Model 5°
RR (95% ClI) RR (95% Cl) RR (95% Cl) RR (95% Cl) RR (95% Cl)

Individual-level

Mistrust® (vs. trust) 133 (1.18- 132 (117- 129 (114 124  (1.09-
1.50) 1.49) 1.46) 1.41)
Social support® 1.04 (1.02—
1.06)
Emotional support® 1.17 (1.11-
1.23)
Instrumental support® 0.97 (0.92—
1.03)
Community-level
Mistrust® 126  (1.03- 126 (1.03- 123 (10— 127  (1.03-
1.55) 1.55) 1.51) 1.57)
Community-level variance  0.002 (0.003) 0  (0.000) 0 (0.000) 0 (0.000) 0 (0.000) 0 (0.000)
(SE)
AIC 14939 11613 11628 11611 11598 11057

AIC: Akaike Information Criteria; Cl: confidence interval; RR: risk ratio; SE: standard error.

3Psychological distress denotes K6 scores >11.

PAdjusted for age, sex, educational attainment, frequency of alcohol consumption, smoking status, body mass index, marital status, socioeconomic status,
and number of cohabiters.

CIndividual-level mistrust was group-mean centered in Models 3-5.

9Per 1-person decrease in the number of “people who help you”.

°Community-level mistrust was defined as the proportion of residents reporting mistrust within the community. We show RRs per 10% increase of the
proportion of mistrust in the community.

doi:10.1371/journal.pone.0142629.t003

Discussion

The present study suggests that community-level mistrust and lack of reciprocity are associated
with psychological distress among Japanese elderly people. These results did not change sub-
stantially even after simultaneously adjusting for individual-level perceptions of social capital
and social support.

It is notable that associations between community-level social capital and psychological dis-
tress were independent of social support and individual-level social capital. Even after adjusting
for social support and/or individual social capital, we found robust associations with regard to
community-level social capital. Furthermore, we also observed that the RRs of individual per-
ceptions of social capital did not change substantially after controlling for social support. These
results imply that the concept of community/individual social capital is not serving as a mere
proxy for social support and that community social capital has validity as a community contex-
tual influence on mental health. In addition, the point estimates of community- and individ-
ual-level social capital were greater than that of social support, implying the significance of
examining social capital at both individual and ecological levels. Although it has been argued
that the pathways from social capital to psychological distress are via supportive relationships
[6], further studies are required to clarify the relationship between social capital and social sup-
port relative to psychological distress.

Previous evidence supports the view that higher community-level trust is associated with a
lower likelihood of reporting psychological distress [10, 12, 34, 35]. In the present study, as the
proportion of those reporting mistrust or lack of reciprocity rises by 10% in the community,
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Table 4. Risk ratios for psychological distress® associated with lack of reciprocity among the elderly, Okayama, Japan (2010).

Null model Model 1° Model 2° Model 3° Model 4° Model 5°
RR (95% ClI) RR (95% Cl) RR (95% Cl) RR (95% Cl) RR (95% Cl)
Individual-level
Lack of reciprocity® (vs. 1.24 (1.15- 1.23 (1.14- 1.21 (1.12— 1.18 (1.08-
reciprocity) 1.34) 1.33) 1.31) 1.28)
Social support® 1.04 (1.02—-
1.06)
Emotional support® 1.16 (1.10-
1.23)
Instrumental support® 0.97 (0.92—
1.03)
Community-level
Lack of reciprocity® 1.13 (1.03- 1.13 (1.03- 1.12 (1.02— 1.14 (1.03-
1.25) 1.25) 1.24) 1.26)
Community-level variance 0.002 (0.003) 0 (0.000) 0 (0.000) 0 (0.000) 0 (0.000) 0 (0.000)
(SE)
AIC 14939 11606 11627 11603 11590 11051

AIC: Akaike Information Criteria; Cl: confidence interval; RR: risk ratio; SE: standard error.
3Psychological distress denotes K6 scores >11.
PAdjusted for age, sex, educational attainment, frequency of alcohol consumption, smoking status, body mass index, marital status, socioeconomic status,

and number of cohabiters.

CIndividual-level lack of reciprocity was group-mean centered in Models 3-5.

9Per 1-person decrease in the number of “people who help you”.

®Community-level lack of reciprocity was defined as the proportion of residents reporting lack of reciprocity within the community. We show RRs per 10%
increase of the proportion of lack of reciprocity in the community.

doi:10.1371/journal.pone.0142629.1004

the likelihood of psychological distress increases by 1.23 and 1.12 times, respectively. The locale
of the present study consisted of rural communities, and older residents of Okayama tend to be
more residentially stable compared to other major metropolitan areas in Japan (e.g. Tokyo). In
this context, older residents seem to have built their informal social control over deviant
health-related behavior, making it easier to obey norms and reduced unnecessary conflicts for
them. Thus, community-level social capital could have a strong impact on health among the
elderly because their spatial scale of collective socialization tends to be more restricted and
local compared to working age adults or school-aged children.

Our findings with respect to community-level lack of reciprocity show lower point estimates
than community-level mistrust. This difference is probably attributable to measuring different
aspects of social capital. Reciprocity is the willingness to help neighbors with the expectation
that the favor will be returned in the future [36]. Since the Edo period (1600 to 1868) in Japan,
reciprocity has been encapsulated by the concept of Muko-sangen ryo-donari-which translates
as “the three houses opposite and one on either side of one’s home”, representing the social dis-
tances which forms the basis of neighborly gift exchange, greetings, and mutual aid. It implies
greater mutual connections with neighbors rather than trust. However, such connections with
neighbors are less common now than in the past, even among the elderly, because of the rise in
the number of nuclear families, and women’s labor force participation [37]. On the other hand,
trust in the community may reflect relationships developed over an extended period of time.
Indeed, we found that the proportion of residents reporting lack of reciprocity (24.1%) was
higher than that of mistrust (7.4%) (Table 2). Thus, reciprocity may impact less on an older
person’s health than trust in Japan.
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Several limitations should also be noted within our study. First, there is the possibility that
we did not capture the appropriate boundaries based on the natural social ties among residents.
Thus, the use of administrative boundaries may result in the misclassification of the areal unit
and inaccurate estimations of the community-level social capital [38]. Further studies may ben-
efit from spatial analysis that recognizes a spatial continuum such as spillover effects from adja-
cent neighbors. Second, both exposure and outcome were assessed by self-reported
questionnaires. If individuals who report psychological distress also to report a low level of
social capital, then this raises the possibility of common method bias. However, even if individ-
ual questions were based on perception, once these were aggregated to the community level,
then these indicators did not only measure subjective aspects. Therefore, it is unlikely that our
results were substantially influenced by common method bias. Third, care must be taken when
generalizing our results because of the limited study samples in rural areas, despite relatively
good (65.6%) response rate. Lastly, the possibility of reverse causation cannot be ignored
because of the cross-sectional design of our study.

Conclusions

The present study shows that a lack of community-level social capital is associated with psy-
chological distress among the Japanese elderly population, even after simultaneously adjusting
for individual-level social capital and social support. Although we cannot exclude reverse cau-
sation because of the cross-sectional design, our findings do contribute to further understand
the relationship between social capital and mental health and the promotion of future policies
on mental health to address the aging population. Future research should explore the robust-
ness of our findings via a longitudinal design.

Supporting Information
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(PDF)

Acknowledgments

The authors thank Toshihide Iwase, Atsushi Ninomiya, Kenzo Fujita, Masanori Honda,
Tomoko Matsushima, Miyuki Okamoto, and the public health nurses in charge of the survey
in the involved municipalities and public health centers. The authors are also grateful to Yoko
Kishimoto for her assistance with data collection.

Author Contributions

Conceived and designed the experiments: ES ST. Performed the experiments: TK ES ST. Ana-
lyzed the data: TK. Contributed reagents/materials/analysis tools: TK ST ES. Wrote the paper:
TK. Reviewed the manuscript: IK ST ES MN.

References

1. Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, Murray CJ, et al. Burden of depressive
disorders by country, sex, age, and year: findings from the global burden of disease study 2010. PLoS
Med. 2013; 10(11):e1001547. doi: 10.1371/journal.pmed.1001547 PMID: 24223526

2. Prince MJ, Wu F, Guo Y, Gutierrez Robledo LM, O'Donnell M, Sullivan R, et al. The burden of disease
in older people and implications for health policy and practice. Lancet. 2015; 385(9967):549-562. doi:
10.1016/S0140-6736(14)61347-7 PMID: 25468153

3. Ministry of Health, Labour and Welfare. Patient Survey 2011. Available: http://www.mhlw.go.jp/english/
database/db-hss/ps.html.

PLOS ONE | DOI:10.1371/journal.pone.0142629 November 9, 2015 9/11


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0142629.s001
http://dx.doi.org/10.1371/journal.pmed.1001547
http://www.ncbi.nlm.nih.gov/pubmed/24223526
http://dx.doi.org/10.1016/S0140-6736(14)61347-7
http://www.ncbi.nlm.nih.gov/pubmed/25468153
http://www.mhlw.go.jp/english/database/db-hss/ps.html
http://www.mhlw.go.jp/english/database/db-hss/ps.html

@’PLOS ‘ ONE

Community-Level Social Capital and Psychological Distress

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Statistics, Bureau. Portal Site of Official Statistics of Japan 2014. 2015;5:22. Available: http://www.e-
stat.go.jp/SG1/estat/GL32020101.do?method = extendTclass&refTarget = toukeihyo&listFormat =
hierarchy&statCode=00200524&tstatCode=000000090001&tclass1=000001011679&tclass2=
&tclass3=&tclass4=_&tclass5=.

Muramatsu N, Akiyama H. Japan: super-aging society preparing for the future. Gerontologist. 2011; 51
(4):425—-432. doi: 10.1093/geront/gnr067 PMID: 21804114

Kawachi I, Subramanian SV, Kim D. Social capital and health: a decade of progress and beyond. In:
Kawachi I, Subramanian SV, Kim D, editors. Social Capital and Health. New York; London: Springer;
2008. pp. 1-28.

Almedom AM. Social capital and mental health: an interdisciplinary review of primary evidence. Soc Sci
Med. 2005; 61(5):943—-64. PMID: 15955397

Bassett E, Moore S. Mental health and social capital: social capital as a promising initiative to improving
the mental health of communities. In: Rodriguez-Morales AJ, editor. Current Topics in Public Health:
InTech; 2013. pp. 685-707.

De Silva MJ, McKenzie K, Harpham T, Huttly SR. Social capital and mental iliness: a systematic review.
J Epidemiol Community Health. 2005; 59(8):619-627. PMID: 16020636

Araya R, Dunstan F, Playle R, Thomas H, Palmer S, Lewis G. Perceptions of social capital and the built
environment and mental health. Soc Sci Med. 2006; 62(12):3072—-3083. PMID: 16439045

Fujisawa Y, Hamano T, Takegawa S. Social capital and perceived health in Japan: an ecological and
multilevel analysis. Soc Sci Med. 2009; 69(4):500-505. doi: 10.1016/j.socscimed.2009.05.046 PMID:
19577353

Hamano T, Fujisawa Y, Ishida Y, Subramanian SV, Kawachi |, Shiwaku K. Social capital and mental
health in Japan: a multilevel analysis. PLoS One. 2010; 5(10):e13214. doi: 10.1371/journal.pone.
0013214 PMID: 20949091

Scheffler RM, Brown TT, Rice JK. The role of social capital in reducing non-specific psychological dis-
tress: the importance of controlling for omitted variable bias. Soc Sci Med. 2007; 65(4):842—-854. PMID:
17493725

Forsman AK, Nyqvist F, Schierenbeck I, Gustafson Y, Wahlbeck K. Structural and cognitive social capi-
tal and depression among older adults in two Nordic regions. Aging Ment Health. 2012; 16(6):771-779.
doi: 10.1080/13607863.2012.667784 PMID: 22486561

Forsman AK, Nyqvist F, Wahlbeck K. Cognitive components of social capital and mental health status
among older adults: a population-based cross-sectional study. Scand J Public Health. 2011; 39
(7):757-765. doi: 10.1177/1403494811418281 PMID: 21948976

Bojorquez-Chapela I, Manrique-Espinoza BS, Mejia-Arango S, Solis MM, Salinas-Rodriguez A. Effect
of social capital and personal autonomy on the incidence of depressive symptoms in the elderly: evi-
dence from a longitudinal study in Mexico. Aging Ment Health. 2012; 16(4):462—471. doi: 10.1080/
13607863.2011.651432 PMID: 22300005

Pollack CE, von dem Knesebeck O. Social capital and health among the aged: comparisons between
the United States and Germany. Health & Place. 2004; 10(4):383-391

Hamano T, Yamasaki M, Fujisawa Y, Ito K, Nabika T, Shiwaku K. Social capital and psychological dis-
tress of elderly in Japanese rural communities. STRESS & HEALTH. 2011; 27(2):163—169.

Kawachi I, Kim D, Coutts A, Subramanian SV. Commentary: Reconciling the three accounts of social
capital. Int J Epidemiol. 2004; 33(4):682-690; discussion 700—704. PMID: 15282222

Szreter S, Woolcock M. Health by association? Social capital, social theory, and the political economy
of public health. Int J Epidemiol. 2004; 33:650—-667. PMID: 15282219

Berkman L, Kawachi I. Social cohesion, social capital, and health. In: Kawachi |, Berkman L, editors.
Social Epidemiology. New York: Oxford University Press; 2000. pp. 174-212.

Kawachi |, Takao S, Subramania SV. Introduction. In: Kawachi |, Takao S, Subramania SV, editors.
Global Perspectives on Social Capital and Health: Springer-Verlag New York; 2013. pp. 1-21.

Bassett E, Moore S. Social capital and depressive symptoms: the association of psychosocial and net-
work dimensions of social capital with depressive symptoms in Montreal, Canada. Soc Sci Med. 2013;
86:96—102. doi: 10.1016/j.socscimed.2013.03.005 PMID: 23608098

Kasai Y, Suzuki E, lwase T, Doi H, Takao S. Type D personality is associated with psychological dis-
tress and poor self-rated health among the elderly: a population-based study in Japan. PLoS One.
2013; 8(10):e77918. doi: 10.1371/journal.pone.0077918 PMID: 24147099

Kishimoto Y, Suzuki E, Iwase T, Doi H, Takao S. Group involvement and self-rated health among the
Japanese elderly: an examination of bonding and bridging social capital. BMC public health. 2013;
13:1189. doi: 10.1186/1471-2458-13-1189 PMID: 24341568

PLOS ONE | DOI:10.1371/journal.pone.0142629 November 9, 2015 10/11


http://www.e-stat.go.jp/SG1/estat/GL32020101.do?method�=�extendTclass&refTarget�=�toukeihyo&listFormat�=�hierarchy&statCode=00200524&tstatCode=000000090001&tclass1=000001011679&tclass2=&tclass3=&tclass4=&tclass5=
http://www.e-stat.go.jp/SG1/estat/GL32020101.do?method�=�extendTclass&refTarget�=�toukeihyo&listFormat�=�hierarchy&statCode=00200524&tstatCode=000000090001&tclass1=000001011679&tclass2=&tclass3=&tclass4=&tclass5=
http://www.e-stat.go.jp/SG1/estat/GL32020101.do?method�=�extendTclass&refTarget�=�toukeihyo&listFormat�=�hierarchy&statCode=00200524&tstatCode=000000090001&tclass1=000001011679&tclass2=&tclass3=&tclass4=&tclass5=
http://www.e-stat.go.jp/SG1/estat/GL32020101.do?method�=�extendTclass&refTarget�=�toukeihyo&listFormat�=�hierarchy&statCode=00200524&tstatCode=000000090001&tclass1=000001011679&tclass2=&tclass3=&tclass4=&tclass5=
http://dx.doi.org/10.1093/geront/gnr067
http://www.ncbi.nlm.nih.gov/pubmed/21804114
http://www.ncbi.nlm.nih.gov/pubmed/15955397
http://www.ncbi.nlm.nih.gov/pubmed/16020636
http://www.ncbi.nlm.nih.gov/pubmed/16439045
http://dx.doi.org/10.1016/j.socscimed.2009.05.046
http://www.ncbi.nlm.nih.gov/pubmed/19577353
http://dx.doi.org/10.1371/journal.pone.0013214
http://dx.doi.org/10.1371/journal.pone.0013214
http://www.ncbi.nlm.nih.gov/pubmed/20949091
http://www.ncbi.nlm.nih.gov/pubmed/17493725
http://dx.doi.org/10.1080/13607863.2012.667784
http://www.ncbi.nlm.nih.gov/pubmed/22486561
http://dx.doi.org/10.1177/1403494811418281
http://www.ncbi.nlm.nih.gov/pubmed/21948976
http://dx.doi.org/10.1080/13607863.2011.651432
http://dx.doi.org/10.1080/13607863.2011.651432
http://www.ncbi.nlm.nih.gov/pubmed/22300005
http://www.ncbi.nlm.nih.gov/pubmed/15282222
http://www.ncbi.nlm.nih.gov/pubmed/15282219
http://dx.doi.org/10.1016/j.socscimed.2013.03.005
http://www.ncbi.nlm.nih.gov/pubmed/23608098
http://dx.doi.org/10.1371/journal.pone.0077918
http://www.ncbi.nlm.nih.gov/pubmed/24147099
http://dx.doi.org/10.1186/1471-2458-13-1189
http://www.ncbi.nlm.nih.gov/pubmed/24341568

@’PLOS ‘ ONE

Community-Level Social Capital and Psychological Distress

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Noguchi M, Iwase T, Suzuki E, Kishimoto Y, Takao S. Social support and suicidal ideation in Japan: are
home visits by commissioned welfare volunteers associated with a lower risk of suicidal ideation
among elderly people in the community? Soc Psychiatry Psychiatr Epidemiol. 2014; 49(4):619-627.
doi: 10.1007/s00127-013-0752-5 PMID: 23955426

Noguchi M, lwase T, Suzuki E, Takao S. Home visits by commissioned welfare volunteers and psycho-
logical distress: a population-based study of 11,312 community-dwelling older people in Japan. Int J
Geriatr Psychiatry Piblished Online First 2015. doi: 10.1002/gps.4268

Carpiano RM, Fitterer LM. Questions of trust in health research on social capital: what aspects of per-
sonal network social capital do they measure? Soc Sci Med. 2014; 116:225-234. doi: 10.1016/j.
socscimed.2014.03.017 PMID: 24721251

Lindstrom M. Does social capital include trust? Commentary on Carpiano and Fitterer (2014). Soc Sci
Med. 2014; 116:235-236. doi: 10.1016/j.socscimed.2014.04.028 PMID: 24820482

Sawada Y. Is trust really social capital? Commentary on Carpiano and Fitterer (2014). Soc Sci Med.
2014; 116:237-238. doi: 10.1016/j.socscimed.2014.06.001 PMID: 24954519

Furukawa TA, Kawakami N, Saitoh M, Ono Y, Nakane Y, Nakamura Y, et al. The performance of the
Japanese version of the K6 and K10 in the World Mental Health Survey Japan. Int J Methods Psychiat
Res. 2008; 17(3):152—-158.

Sakurai K, Nishi A, Kondo K, Yanagida K, Kawakami N. Screening performance of K6/K10 and other
screening instruments for mood and anxiety disorders in Japan. Psychiatry Clin Neurosci. 2011; 65
(5):434—441. doi: 10.1111/1.1440-1819.2011.02236.x PMID: 21851452

Sakihara S, Harada S. Revision and validity of the measurement of social support for the elderly
(MOSS-E). In: Sakihara S, ed. A longitudinal Research on the Soial Mileu and the Longevity of People
Living in Okinawa. Okinawa: The Ministry of Health, Labor and Welfare Research Grant Report;
2000. pp. 1-14.

Phongsavan P, Chey T, Bauman A, Brooks R, Silove D. Social capital, socio-economic status and psy-
chological distress among Australian adults. Soc Sci Med. 2006; 63(10):2546—-2561. PMID: 16914244
Yip W, Subramanian SV, Mitchell AD, Lee DT, Wang J, Kawachi |. Does social capital enhance health
and well-being? Evidence from rural China. Soc Sci Med. 2007; 64(1):35—-49. PMID: 17029692
Harpham T. The Measurement of community social capital through surveys. In: Kawachi I, Subrama-
nian SV, Kim D, editors. Social Capital and Health. New York; London: Springer; 2008. pp. 51-62.
Ministry of Health, Labour and Welfare. Annual Health, Labour and Welfare Report 2013-2014. 2015;
6:20. Available: http://www.mhlw.go.jp/english/wp/wp-hw8/index.html.

Takagi D. Neighborhood social capital and crime. In: Kawachi |, Takao S, Subramania SV, editors.
Global Perspectives on Social Capital and Health: Springer-Verlag New York; 2013. pp. 143-166.

PLOS ONE | DOI:10.1371/journal.pone.0142629 November 9, 2015 11/11


http://dx.doi.org/10.1007/s00127-013-0752-5
http://www.ncbi.nlm.nih.gov/pubmed/23955426
http://dx.doi.org/10.1002/gps.4268
http://dx.doi.org/10.1016/j.socscimed.2014.03.017
http://dx.doi.org/10.1016/j.socscimed.2014.03.017
http://www.ncbi.nlm.nih.gov/pubmed/24721251
http://dx.doi.org/10.1016/j.socscimed.2014.04.028
http://www.ncbi.nlm.nih.gov/pubmed/24820482
http://dx.doi.org/10.1016/j.socscimed.2014.06.001
http://www.ncbi.nlm.nih.gov/pubmed/24954519
http://dx.doi.org/10.1111/j.1440-1819.2011.02236.x
http://www.ncbi.nlm.nih.gov/pubmed/21851452
http://www.ncbi.nlm.nih.gov/pubmed/16914244
http://www.ncbi.nlm.nih.gov/pubmed/17029692
http://www.mhlw.go.jp/english/wp/wp-hw8/index.html

