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This study examined whether participation in an art project was associated with higher social capital (SC). We
conducted a questionnaire survey from November 2021 to March 2022 among residents aged 20 years or older
of Naoshima, an island in Kagawa Prefecture, Japan. Before the survey, the Setouchi Triennale had been held
on Naoshima four times, starting in 2010. We calculated propensity scores for Triennale participation and per-
formed propensity score matching. We then compared cognitive and structural SC by Triennale participation
and found significant differences, respectively. We adopted a conditional ordered logistic regression analysis
with propensity score matching for cognitive or structural SC, and found adjusted odd ratios of 2.913 (95%CI,
1.846-4.596) for cognitive SC and 4.535 (95%CI, 2.839-7.244) for structural SC. Our findings suggest that
Triennale participation enhanced the cognitive aspect of SC while also building structural SC.
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I n recent years, efforts to revitalize local communi-

ties by hosting art projects have spread throughout
Japan. Art projects are activities that exhibit works of
contemporary art and also create new social contexts by
engagement with local communities and individual
social events; they create new connections that differ
from existing relationships [1]. Conventional policies
and solutions aimed at local economic growth through
labor-intensive industrialization are losing their effec-
tiveness in both developed and developing countries.
There are expectations for social innovation to revitalize
local communities through alternative methods, and
the role of art in such innovation has been discussed. In
this context, art can be a tool to encourage social par-

ticipation and connect stakeholders with diverse back-
grounds [2].

In July 2010, the Setouchi Triennale was first held on
islands of the Seto Inland Sea, which straddles Japan’s
Okayama and Kagawa prefectures: it presented 75 art-
works and 16 events from 18 countries and regions (see
the Setouchi Triennale Executive Committee website:
<https://setouchi-artfest.jp/files/about/archive/general-
report2010.pdf>, accessed March, 2023) [3]. The foun-
dation for this art project was laid with the Naoshima
Cultural Village Concept, which was announced in
1988; that concept materialized in 1992 with the com-
pletion of a facility on Naoshima Island (Kagawa
Prefecture) where visitors could dine while surrounded
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by nature, sculpture and art installations [4]. The pur-
pose of the Setouchi Triennale, which is held every 3
years, is to revitalize the local community by bringing
visitors from all over the world to the Setouchi islands,
which are losing their vitality due to aging and depopu-
lation; at the same time, the event seeks to convey the
charm of the region through contemporary art that
features the traditional culture and beautiful natural
environments of the islands [4]. Finally, the Setouchi
Triennale draws attention to global environmental
issues. Perhaps as a result of its multi-pronged appeal,
the Triennale has developed into a major art project,
drawing a huge number of visitors to Japan [5]:
approximately 1.18 million people attended the fourth
event in 2019 (see the Setouchi Triennale Executive
Committee website: <https://setouchi-artfest.jp/files/
about/archive/report2019.pdf>, accessed March, 2023).

Art has the potential to trigger communication [3];
it has also been suggested to augment empowerment
among people with mental health needs, and to pro-
mote mental health and social inclusion [6]. In Finland
and other Nordic countries, art and cultural activities
have been incorporated into government policies to
enhance health and well-being [7]. It has also been
shown that art production — including both bottom-up
and top-down initiatives — can be used as a tool to aug-
ment social capital. Accordingly, bottom-up art-pro-
duction initiatives have been a focus in the UK (e.g.,
The Other Side Gallery), while top-down art-produc-
tion initiatives have been pursued by local governments
in Denmark (e.g., the GAIA Academy) [8].

Social capital (SC) is broadly defined as the charac-
teristics of social groups that facilitate cooperation to
achieve common goals, and is considered an important
factor in understanding social determinants of health
[9]. SC has a cognitive aspect based on subjective ele-
ments such as perceptions and values (e.g., trust and
reciprocity), as well as a structural aspect involving
interpersonal connections and social networks; the
structural dimension of SC can be objectively verified
through actual behavioral observations and records
(e.g., participating in community activities) [10]. In the
structural dimension, a distinction is made between
bonding SC, which refers to trust and cooperation
among members of networks with similar social identi-
ties (e.g., in terms of race or ethnicity), and bridging
SC, which signifies connections among individuals
whose social identities are dissimilar [11]. Bonding SC
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is exclusive, strengthening ties within homogeneous,
socially similar groups and enhancing access to internal
resources; by contrast, bridging SC is inclusive,
strengthening ties among heterogeneous, socially diverse
groups and enhancing access to external resources [12].

There is a dearth of quantitative investigations into
the relationship between art projects and SC, and only
a few such studies have been performed in Japan. One
showed the influence of art events on residents’ network
and community building [13]; another demonstrated
the possibility of art events increasing SC in mountain-
ous areas [14,15]. Most of the studies have been lim-
ited to univariate analyses, as far as we know, only one
study was conducted on the relationship between art
projects and SC in Japan using an ordinal probit model
[14]. Clearly, additional research using more advanced
methodologies will be needed in this area.

The present study examined the relationship
between participation in the Setouchi Triennale as an
exposure factor and SC as an outcome factor with
adjustment for potential confounders. We also adopted
propensity score matching because it can appropriately
compare groups (i.e., participants and nonparticipants)
with inherently low comparability. We hypothesized
that participation in the Setouchi Triennale would be
associated with higher SC.

Materials and Methods

Study design and participants.  In this cross-sec-
tional study, we conducted a questionnaire survey
among all Naoshima residents aged 20 years and older
from November 2021 to March 2022. We distributed
questionnaires to 2,588 individuals by mail; the com-
pleted questionnaires were also collected by mail. The
analysis subjects are individuals who completed the
questionnaire and were provided with written informed
consent, and who were matched through propensity
score between participation and non-participation in
the art project. We conducted this observational study
following the recommendations in the Strengthening
the Reporting of Observation Studies in Epidemiology
(STROBE) statement. The study was approved by the
Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences and the
Okayama University Hospital Ethics Committee
(approval number 2110-023).
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Measures.

Participation in art projects. = Respondents were
asked whether or not they had participated in activities
related to the Setouchi Triennale.

Social capital.  We assessed cognitive SC using
two items: “Would you say that people in your neigh-
borhood can be trusted?” (as a measure of trust) and
“Would you say that people in your neighborhood
mutually aid others?” (as a measure of reciprocity)
[16,17]. These items were assessed using questions
originally adapted by Kawachi et al. from the U.S.
General Social Survey [18]. We assessed both items on
a five-point Likert scale: trust was rated from “can be
trusted” to “cannot be trusted” and reciprocity was rated
from “try to be helpful” to “just look out for themselves”
[16,17]. We summed the trust and reciprocity scores to
obtain the cognitive SC score (range, 0-8). For our
analysis, we categorized the cognitive SC score into
three levels: 0-4, 5-6, and 7-8.

We referred to previous studies [19] and derived our
measure of structural SC from the survey item
responses regarding participation in six groups: com-
munity salons, sports clubs, culture clubs, or senior
citizens’ groups; alumni associations; supporters’ asso-
ciations or political campaign groups; citizens’ groups,
environmental and nature conservation groups; com-
munity-based activities (e.g., neighborhood associa-
tions, women’s associations, welfare committees); and
long-term care insurance and government services
(day-care and day services). We categorized the num-
ber of groups in which participants were active into four
levels: 0, 1, 2, and over 2.

With reference to a previous study [20], we assessed
whether each group was related to bonding or bridging
SC by asking participants to rate whether the social
composition of the group was homogeneous or hetero-
geneous. Specifically, we asked respondents, “Would
you say that the composition of your group was diverse
or similar with respect to sex, age, and occupational
background?” Those who indicated that the members of
their group had similar backgrounds were classified as
being involved in bonding SC; and those who indicated
that the members of their group were diverse were cate-
gorized as being involved in bridging SC. To confirm
the dose-response relationship between art project par-
ticipation and bonding or bridging SC, we divided the
number of groups in which participants were active into
four levels: 0, 1, 2, and over 2.
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Covariates.  We employed the following covari-
ates as dichotomous or continuous variables: sex (male
or female); age; body mass index (BMI); smoking
status (non-smoker or smoker); alcohol consumption
(non-drinker or drinker); length of residence on
Naoshima; education (primary, junior high school,
high school or vocational school, university, graduate
school, other); regular hospital visits (yes or no);
marital status (unmarried or married); number of
cohabitants, including self (1 or 2 and more); and
source of income (own income or social security bene-
fits, family income, other).

Statistical analysis.  Propensity score matching
seeks to balance covariates across comparison groups
(here, participation versus nonparticipation in the
Setouchi Triennale) by matching individuals with
respect to their probability (propensity) to participate in
the art project. To calculate the propensity scores, we
applied the above 11 covariates. We applied logistic
regression analysis to calculate the propensity score. We
matched each Setouchi Triennale participant ina 1: 3
ratio to a nonparticipant with a caliper width (maxi-
mum allowable difference in propensity scores between
pairs) of 0.2 or less; we discarded unmatched samples.
We then compared SC between participants and
non-participants in the Setouchi Triennale using Mann-
Whitney U-tests. In addition, we conducted a condi-
tional ordered logistic regression analysis to examine
the relationships between participating in the Setouchi
Triennale and cognitive or structural SC; we used sub-
jects in the lowest cognitive or structural SC category as
the reference group. We calculated adjusted odds ratios
(aORs) and 95% confidence intervals (CIs). STATA/
SE17.0 (StataCorp, College Station, TX, USA) was used
for all statistical analyses, and statistical significance
was set at p<0.05.

Results

Participants. ~ We distributed the questionnaires
to 2,588 individuals and received responses from 739
(response proportion, 28.6%). In all, 708 respondents
provided written informed consent to participate. We
excluded 2 respondents who were under 20 years of age,
leaving 706 respondents for the propensity score
matching. When calculating the propensity score, 106
patients were excluded when cognitive SC was the out-
come, and 114 patients were excluded when structural
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SC was the outcome due to missing variables. Figure 1
presents the distribution of the propensity scores
according to exposure status (nonparticipation versus
participation in the Setouchi Triennale). The histogram
indicates that there was an acceptable overlap between
the two sets of propensity scores. Table 1 shows the
individual characteristics before and after matching,
confirming that the covariates were appropriately bal-
anced before and after propensity score matching.

Cognitive and structural SC.  Results for cogni-
tive and structural SC after matching are shown in
Table 2 and Table 3 by Setouchi Triennale participation.
For cognitive SC by art project participation, 39.0% of
non-participants were in the low, 42.0% in the inter-
mediate, and 19.1% in the high group. Among partici-
pants, 14.6% were in the low, 48.3% in the intermedi-
ate, and 37.1% in the high group. For structural SC by
art project participation, 48.8% of non-participants
reported no involvement, and 28.3% were in the low,
13.2% in the intermediate, and 9.7% in the high group.
Among participants, 20.9% reported no involvement,
and 19.8% were in the low, 23.3% in the intermediate,
and 36.1% in the high group. The results of the Mann-
Whitney U-test by art project participation showed
significant differences in SC.

Relationship between art project participation and
SC.  Table 4 shows the adjusted ORs and 95% Cls for
cognitive and structural SC in the participation group
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compared with the nonparticipation group. In condi-
tional ordered logistic regression analysis with propen-
sity score matching, the corresponding ORs were 2.913
(95%CI, 1.846-4.596) and 4.535 (95%ClI, 2.839-7.244),
respectively.

To investigate the mechanism underlying the rela-
tionship between art project participation and SC, we
conducted a subanalysis similar to the main analysis
that used the cognitive SC sub-domain of general trust
and reciprocity, and bonding and bridging SC as out-
comes (Table 4). For that analysis, we divided the SCs
into three or four groups: trust (0-1, 2, and over 2);
reciprocity (0-1, 2, and over 2); bonding SCs (0, 1, 2,
and over 2); and bridging SCs (0, 1, 2, and over 2).
The OR was 2.547 (95%CI, 1.341-4.838) for trust and
2.373 (95%CI, 1.488-3.783) for reciprocity. On the
other hand, the ORs for bonding and bridging SC were
3.013 (95%CI, 1.758-5.164) and 3.430 (95%CI, 2.172-
5.415), respectively.

Discussion

This study examined the hypothesis that participa-
tion in the Setouchi Triennale was associated with
higher levels of cognitive and structural SC. The results
of the Mann-Whitney U-test revealed that there were
significant differences in cognitive and structural SC
between those who participated in the art project and
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Fig. 1
ticipation versus participation in the art project).

Presents the distribution of the propensity scores according to exposure status (non-par-
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Distribution of Cognitive SC by participating in art project after matching

Table 2

Participate

Non-participate

p-value

Intermediate High Low Intermediate High

Low

%

%

%

%

%

%

p<0.001
p<0.01

33 3741
76 854
50 56.2

43 483

14.6

13

19.1

51

112 420
59 221
113 423

104  39.0

Cognitive social capital

11.2

10

31

34
9.0

186 69.7
96 36.0

8.2

22

Trust

p<0.001

34.8

58 217

Reciprocity

Distribution of Structural SC by participating in art project after matching

Table 3

Participate

Non-participate

p-value

Low Intermediate High No-involvement Low Intermediate High

No-involvement

%

%

%

%

%

%

%

%

p<0.001

36.1

31

23.3

20

18 209 17 198
20

54

9.7
0.8
5.0

25

13.2

34

28.3

73
37
61

48.8

126
213

Structural social capital

p<0.001

2.3 62.8 233 5.8 8.1
13.2 19.8

14.3

82.6

Bonding social capital

17 16 186 p<0.001

34.9

23 267 30

13

34

236

58.1

150

Bridging social capital
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those who did not. Conditional ordered logistic analy-
sis with propensity score matching consistently indi-
cated that art project participation was significantly
associated with both higher cognitive SC and higher
structural SC than nonparticipation. These results sup-
port our a priori hypothesis. Art project participation
was shown to have potential for fostering cognitive or
structural SC in the community. Further, we observed
that such participation in the art projects could enhance
trust and reciprocity (sub-dimensions of cognitive SC)
and promote both bonding and bridging SC.

Our results indicate that the Setouchi Triennale has
the potential to promote social relationships among
local residents in depopulated areas. The Triennale
achieves this promotion through the exchange of
diverse resources embedded in social networks—as
symbolized by the interactions between overseas visitors
and island residents. The islands in Okayama and
Kagawa prefectures that are the main venue for the
Setouchi Triennale were previously in decline; they had
been abandoned due to industrial waste problems, air
pollution from smelting plants, facilities for leprosy
patients, and general collapse of communities [4,5].
Our findings based on quantitative data suggest the pos-
sibility of rebuilding communities by promoting the
social participation of local residents via the initiation of
art projects.

This investigation has several limitations. First,
because this was a cross-sectional study, we cannot
assume a causal relationship between Setouchi Triennale
participation and social capital. In our investigation,
however, exposure was an event that clearly occurred at
an earlier time point, and thus there was a clear tempo-
ral order underlying the observed relationship (i.e., the
event was held in 2010, 2013, 2016, and 2019, whereas
the outcome was measured in 2011-2022). Second,
because the response rate for the survey was not high,
the generalizability of the results is limited. Third, the
possibility of common method bias cannot be ruled out.
Because a questionnaire was used both for the subjec-
tive measurement of project participation as an expo-
sure and that of social capital as an outcome, it is possi-
ble that the association was overestimated. In future
research, the use of more objective exposure measure-
ments (e.g., alist of Triennale volunteers) might obviate
this potential source of overestimation. Longitudinal
surveys are also warranted to clarify the relationship
between art project participation and the building of
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Table 4  The odds ratios of SC by participating in art project
n OR [95%Cl]

Cognitive social capital 356 2913 [1.846,4.596]
Trust 356 2.547 [1.341,4.838]
Reciprocity 356 2.373 [1.488,3.783]

Structural social capital 344 4.535 [2.839,7.244]
Bonding social capital 344 3.013 [1.758,5.164]
Bridging social capital 344 3.430 [2.172,5.415]

OR, odds ratio; 95%ClI, 95% confidence interval.

social capital.

In conclusion, we found that participation in the
Setouchi Triennale was associated with higher cognitive
and structural SC among residents. Our study suggests
that participation in such art projects may have benefi-
cial cognitive effects while simultaneously promoting
the structural aspects of social capital (i.e., social partic-
ipation).
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(https://jp.edanz.com/ac) for editing a draft of this manuscript.
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