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A B S T R A C T   

During a pandemic, it is important to know whether social capital can mitigate the risk of mental disorders, given 
the restrictions on social interactions. However, evidence using longitudinal data is scarce. This study examined 
the association between pre-pandemic social capital and depressive symptoms during COVID-19 among older 
adults. We used longitudinal data from the Japan Gerontological Evaluation Study (JAGES), including 8291 
participants aged 65 or older who were physically and cognitively independent and not depressed at baseline. We 
conducted baseline and follow-up mail surveys in ten municipalities in Japan from November 2019 to January 
2020 (pre-pandemic period) and from November 2020 to February 2021 (pandemic period), respectively. We 
measured depressive symptoms using the 15-item Geriatric Depression Scale. Social capital was measured with 
three validated subscales, namely, civic participation, social cohesion, and reciprocity. We performed a multi-
level logistic regression analysis to examine the association. A total of 1089 (13.1%) participants newly devel-
oped depressive symptoms during the pandemic. The logistic regression showed that pre-pandemic individual- 
level social cohesion (odds ratio = 0.79, 95% confidence interval: 0.73 to 0.86) and reciprocity (0.89, 0.82 to 
0.96) and community-level reciprocity (0.93, 0.88 to 0.98) were negatively associated with the odds of 
depressive symptoms. Even after adjusting for declines in social capital during the pandemic, the observed as-
sociations of pre-pandemic social capital remained. Fostering social cohesion and reciprocity may increase 
resilience to mental disorders during a pandemic of infectious disease.   

1. Introduction 

The COVID-19 pandemic affected people’s mental health, as shown 
by previous longitudinal studies (Prati and Mancini, 2021). The fear of 
infection directly induced anxiety, and stay-at-home orders and physical 
distancing measures had unintended consequences for mental health 
(Marroquín et al., 2020; Niedzwiedz et al., 2021; Sato et al., 2021). The 
occurrence of mental disorders was heterogeneous, and we observed the 
following risk factors for such diseases: female gender, motherhood, 
adolescence, low socioeconomic status, unemployment, and preexisting 
mental and physical illness (Iob et al., 2020; Pierce et al., 2020; Racine 
et al., 2021; Xiong et al., 2020). Older adults are among the groups most 
vulnerable to mental disorders during the pandemic because they are 

likely to have chronic diseases and are, therefore, at high risk of 
developing severe complications from COVID-19 (ECDC Public Health 
Emergency Team et al., 2020; Petrilli et al., 2020). Family members who 
live apart from their older parents avoided visiting them for fear of 
infecting them. Older adults refrained from interacting with their rela-
tives and friends, which led to social isolation and loneliness (Wu, 
2020). A previous longitudinal study in England showed that older 
adults with physical impairments had a higher risk of depression, anx-
iety, and loneliness than those without physical impairment (Steptoe 
and Di Gessa, 2021). However, evidence on the general older population 
is lacking, and the ways of increasing resilience to mental disorders 
during the current pandemic are still unclear. 

One of the potential preparations for difficult times is building social 
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capital, defined as “resources that are accessed by individuals as a result 
of their membership of a network or a group” (Kawachi and Berkman, 
2014). An ecological study found that bonding (in-group) and linking 
(vertical) social capital were negatively associated with excess death 
rates from COVID-19 across the United States counties (Fraser et al., 
2021). In terms of mental health, high levels of pre-disaster cognitive 
social capital (i.e., trust in community, a sense of mutual support, and 
community attachment) were associated with decreased risk of post-
traumatic stress disorder and depressive symptoms after two major 
earthquakes in Japan (Hikichi et al., 2016; Sato et al., 2020). None-
theless, whether social capital can prevent mental disorders even during 
a pandemic of infectious disease is understudied. Stay-at-home orders 
and physical distancing measures limit people’s social interactions and 
can inhibit benefits from social capital on mental health. Indeed, it was 
observed that the frequency of real-time contact reduced during the 
pandemic in England (Steptoe and Di Gessa, 2021) and that social 
capital measured at the individual and community levels decreased 
during the city lockdown in China (Luo et al., 2021). A recent study 
suggested that perceived neighborhood cohesion was negatively asso-
ciated with depressive symptoms (Robinette et al., 2021). However, it 
failed to consider the time-varying effects of social capital owing to the 
cross-sectional study design; those with mental disorders during the 
pandemic may have less access to social resources than those without 
disorders. Thus, a longitudinal study examining the association between 
social capital and mental health during the pandemic is needed. 

Using data from a longitudinal study of Japanese older adults, this 
study explored the association between pre-pandemic social capital and 
depressive symptoms during the COVID-19 pandemic. We also investi-
gated whether the association of pre-pandemic social capital would 

remain after adjusting for its declines during the pandemic. Following a 
previous study (Saito et al., 2016), we assessed social capital using three 
subscales (i.e., civic participation, social cohesion, and reciprocity). 
Then, we evaluated how they were differently associated with the risk of 
depressive symptoms. 

2. Methods 

2.1. The spread of COVID-19 infection in Japan and the government’s 
response 

The first case of COVID-19 in Japan was reported on January 16, 
2020. On January 30, 2020, the World Health Organization declared 
that the outbreak of COVID-19 constitutes a Public Health Emergency of 
International Concern. The infection rapidly spread in Japan from 
March 2020. In our study sites, the monthly average of new cases rose 
from 10.6 (April–October 2020) to 55.3 per 100,000 people (November 
2020–February 2021; the period of a follow-up survey in this study) (see 
Supplementary Table S1 for details). The government declared a state of 
emergency twice during the study period (the first period: April 7, 
2020–May 25, 2020; the second period: January 8, 2021–March 21, 
2021). These declarations did not entail any legally enforceable stipu-
lations, and the government requested people to refrain from going out 
unnecessarily during the two periods. The population complied with the 
requirement, and there was a 60%–80% reduction in the number of 
people in major cities going out during the first period of the declaration 
(Agoop Corp, 2020). In the present study, we followed up with the study 
participants before and after the first period of the declaration. 
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Fig. 1. A flow-chart of the analytic sample.  
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2.2. Participants 

Our data were collected as a part of the Japan Gerontological Eval-
uation Study. This is an ongoing nationwide longitudinal study of people 
aged 65 or older who are physically and cognitively independent (i.e., 
not certified as needing assistance from public long-term care insurance) 
in Japan. Fig. 1 depicts a flow chart of our sample. At baseline survey, we 
mailed self-report questionnaires to eligible residents using random 
sampling methods in ten municipalities whose officials agreed to 
participate, from November 2019 to January 2020. Fig. 2 illustrates the 
locations of the study sites, and Supplementary Table S1 shows their 
characteristics. Of 88,476 residents invited, 62,973 returned the ques-
tionnaires, corresponding to a response rate of 71.2%. A follow-up 
survey was conducted from November 2020 to February 2021. We 
randomly selected 12,705 residents who responded to the baseline 
survey and mailed questionnaires to them. Out of the invited residents, 

10,860 returned the questionnaires to the follow-up survey, corre-
sponding to a follow-up rate of 85.5%. We excluded 337 respondents 
whose gender and age could not be confirmed or were reported in error. 
In addition, 2232 respondents who reported depressive symptoms at 
baseline (i.e., their score on the 15-item Geriatric Depression Scale 
(Burke et al., 1991; Wada et al., 2003) was five or higher) were also 
excluded from the analysis. Thus, we studied the average sample of 8291 
participants who were at risk of depressive symptoms during the study 
period (we imputed missing values of depressive symptoms at baseline 
using multiple imputations, and samples varied in size between 8277 
and 8317 across imputations; the average sample size was 8291). 

2.3. Depressive symptoms 

Depressive symptoms were measured using the 15-item Geriatric 
Depression Scale and considered participants with a score of five or 

Fig. 2. Study sites in Japan.  
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higher as presenting depressive symptoms (the area under the curve =
0.98, sensitivity = 0.97, and specificity = 0.95), based on a previous 
validation study (Nyunt et al., 2009). 

2.4. Social capital 

We measured social capital at the individual and community levels in 
three scales, as validated by a previous study: civic participation, social 
cohesion, and reciprocity (Saito et al., 2016). Civic participation was 
represented as the number of groups (sports groups, hobby groups, study 
or cultural groups, volunteer groups, and skills teaching groups) that 
participated more than once a month. Social cohesion was represented 
as the number of the following items for which participants answered 
“moderately agree” or “strongly agree” on a five-point Likert scale: “Do 
you think people living in your community can be trusted in general?”, 
“Do you think people living in your community try to help others in most 
situations?” and “How attached are you to the community you live in?” 
Reciprocity was represented as the number of affirmative responses to 
the following items: “Do you have someone who listens to your concerns 
and complaints?”, “Do you listen to someone’s concerns or complaints?” 
and “Do you have someone who looks after you when you are sick and 
confined to a bed for a few days?” The Likert scale of each of the three 
scales ranged from 0 to 3 (those who participated in three or more 
groups were assigned the value of 3). 

We used the average score of individual responses within an 
elementary school district as community-level social capital (Saito et al., 
2016). The board of education in each municipality establishes the 
boundary of an elementary school district. It often coincides with the 
socio-geographic area of a former village where residents helped each 
other with farm work, shared common facilities such as shrines, temples, 
and community centers, and enjoyed local festivals and other cultural 
events (Aida et al., 2009). We included 455 districts within the ten 
municipalities; each district had 18.2 participants on average. The 
scores of the individual- and community-level social capital were stan-
dardized to z-scores. 

2.5. Other covariates 

We adjusted for potential confounders measured at baseline: gender; 
age; educational attainment (low: ≤ 9 years, middle: 10–12 years, high: 
≥ 13 years); annual equivalized household income (low: < 2.0, middle: 
2.0–4.0, high: ≥ 4.0 [million Japanese Yen]); married or other; living 
alone or not; employed or not; having a preexisting illness or not; 
instrumental activities of daily living measured using the Tokyo 
Metropolitan Institute of Gerontology Index of Competence (indepen-
dent: 5 points, dependent: ≤ 4 points) (Koyano et al., 1991). We also 
included municipality-level variables: population density obtained from 
the Statistical Observations of Municipalities in 2019 compiled by 
Ministry of Internal Affairs and Communications; the monthly average 
of new cases of COVID-19 from November 2020 to February 2021 per 
100,000 people obtained from the websites of municipalities or pre-
fectures (accessed on December 3, 2021). 

2.6. Statistical analysis 

We conducted a multilevel logistic regression analysis with random 
intercepts to examine the association between pre-pandemic social 
capital and depressive symptoms during the pandemic. The data had a 
three-level hierarchical structure; individuals at level 1 were nested 
within communities at level 2, nested within municipalities at level 3. In 
Model 1, we adjusted for the three scales of the individual- and 
community-level social capital measured at baseline. In Model 2, we 
additionally adjusted for changes in the social capital scores (i.e., the 
social capital score at baseline minus the score at follow-up) to inves-
tigate whether pre-pandemic social capital was independently associ-
ated with depressive symptoms even when social capital levels 

decreased during the pandemic. 
We were unable to follow up with some participants; thus, stabilized 

inverse probability of attrition weighting was adopted to address the 
potential attribution bias. The participants who were successfully fol-
lowed up were weighted by fractions with the numerator as the per-
centage of participants who could be followed up and the denominator 
as the probability of followed for that individual estimated by logistic 
regression using all the covariates and fixed effects of municipalities. 
Compared to those who were lost to follow up, those who were followed 
up were more likely to be men, married, with high levels of education, 
household income, individual- and community-level civic participation, 
individual-level social cohesion, and less likely to be living alone and 
depressed at baseline. After weighting, these observed characteristics 
were well balanced between the two groups (Supplementary Table S2). 

Missing values were imputed using multiple imputation by chained 
equations with ten imputed datasets, assuming that the data were 
missing at random (i.e., a missing mechanism is related to other 
observed variables). The percentage of missing values for each variable 
ranged from 0.0% to 18.5% (see Supplementary Table S3 for details). 
We calculated robust standard errors. All analyses were performed with 
STATA, version 16.1 (Stata Corp, College Station, TX). 

3. Results 

Table 1 describes the participants’ characteristics. The score of civic 
participation decreased during the pandemic, whereas social cohesion 
increased at the individual level. The score of individual reciprocity did 
not change markedly. We found similar tendencies at the community- 
level social capital. Among the participants, 1089 (13.1%) newly 
developed depressive symptoms. 

Table 2 presents the results of a multilevel logistic regression 
examining the association between depressive symptoms and social 
capital. In Model 1, individual-level pre-pandemic social cohesion (odds 
ratio = 0.79, 95% confidence interval: 0.73 to 0.86) and reciprocity 
(0.89, 0.82 to 0.96) were negatively associated with the odds for 
depressive symptoms. Community-level pre-pandemic reciprocity was 
also associated with a reduced risk of depressive symptoms (0.93, 0.88 
to 0.98). After adjusting for changes in the scores of social capital during 
the pandemic in Model 2, individual-level pre-pandemic social capital 
was independently associated with decreased odds for depressive 
symptoms in the three scales (civic participation: 0.85, 0.75 to 0.97; 
social cohesion: 0.66, 0.61 to 0.72; reciprocity: 0.82, 0.75 to 0.89). 
During the pandemic, declines in the scores of social capital at the in-
dividual level were associated with an increased risk of depressive 
symptoms (civic participation: 1.23, 1.16 to 1.31; social cohesion: 1.47, 
1.35 to 1.60; reciprocity: 1.20, 1.12 to 1.29). At the community level, we 
found an independent association between pre-pandemic reciprocity 
and reduced risk of depressive symptoms (0.92, 0.87 to 0.97). 

To check the robustness of the results, we performed the same ana-
lyses, including the data of those who were depressed at baseline (n =
10,523), adjusting the baseline depressive symptoms categorized into 
three states using the 15-item Geriatric Depression Scale (0–4: not 
depressed; 5–9: moderately depressed; 10 or higher: severely depressed 
(Shin et al., 2019)). We found more conservative point estimates for the 
individual-level social capital and similar results for the 
community-level social capital (Supplementary Table S4). We also 
performed complete case analyses (i.e., using data from participants 
without missing values [n = 4470]) and obtained similar results (Sup-
plementary Table S5). 

4. Discussion 

This study explored whether pre-pandemic social capital was pro-
tective against the risk of depressive symptoms during the COVID-19 
pandemic using longitudinal data of Japanese older adults. We found 
that individual-level social cohesion and reciprocity and community- 
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level reciprocity were negatively associated with the odds for depressive 
symptoms. 

This study adopted a validated scale of social capital that concep-
tualized it with three subscales: civic participation, social cohesion, and 
reciprocity (Saito et al., 2016). The unadjusted results of the study 
indicated that the mean score of individual-level civic participation 
decreased during the pandemic, whereas the social cohesion score 
increased and the reciprocity score did not change. We interpret these 
findings as indicating that stay-at-home orders and physical distancing 
measures significantly impacted civic participation, but the other two 
aspects of social capital had been sustained or had somewhat improved 
through cooperative actions such as preventive behaviors and infor-
mation exchanges during this difficult time. In theory, the concept of 
social capital can be divided into a structural dimension and a cognitive 
dimension (Harpham et al., 2002; Islam et al., 2006; McKenzie et al., 
2002). The scale of civic participation we used represents a structural 

dimension that refers to the extent and intensity of engagement in 
community activities, while the scale of social cohesion represents a 
cognitive dimension that reflects subjective trust, mutual support, and 
community attachment, all of which foster cooperative behaviors. The 
subscale named “reciprocity” consists of receiving and providing 
emotional support and receiving instrumental support. It can be cate-
gorized as a structural component because it measures externally 
observable aspects of network connections (Islam et al., 2006; Saito 
et al., 2016), while it can also be categorized as a cognitive component 
because the concept of reciprocity and social supports are considered 
subjective matters in another definition (Harpham et al., 2002). In the 
present study, we found that individual-level social cohesion and reci-
procity were more clearly associated with a decreased risk of depressive 
symptoms than civic participation. Our findings are in line with previous 
reviews that found consistent negative associations of cognitive social 
capital and mixed evidence on the effect of structural social capital on 
mental health (De Silva et al., 2005; Ehsan and De Silva, 2015). In 
addition, this study showed that the preferable associations of 
pre-pandemic individual-level social cohesion and reciprocity remained 
after adjusting for changes in social capital during the pandemic. Thus, 
fostering social cohesion and reciprocity in peace times may be benefi-
cial in increasing resilience to mental health problems during pandemics 
of infectious disease. 

This study considered not only individual-level social capital but also 
community-level social capital and found that pre-pandemic reciprocity 
at the community level was independently associated with decreased 
odds for depressive symptoms, regardless of individual socioeconomic 
condition and individual perceptions of community social capital. The 
concept of reciprocity as social capital was demonstrated to be similar to 
the concept of social support when it was measured at the individual 
level (Kawachi and Berkman, 2014; Saito et al., 2016). At the individual 
level, reciprocity represents an ego-centric network that provides sup-
port via close and strong ties. However, such individualistic views 
cannot fully explain variations in mental health outcomes between 
communities (Hikichi et al., 2016; Lowe et al., 2015; Sato et al., 2020; 
Wind and Komproe, 2012). In contrast to individualistic reciprocity, the 
measure at the community level reflects a contextual effect derived from 
belongingness to a community embracing weak ties; in other words, 
social capital has positive externalities (spillover effects) (Kawachi and 

Table 1 
Characteristics of participants.   

N % Mean SD 

Individual-level variables (N ¼ 8291)a 

Gender (men) 4131 49.8   
Age, years   74.9 5.91 
Education 

Low 1574 19.0   
Middle 3422 41.3   
High 3295 39.7   

Household income 
Low 3204 38.6   
Middle 3707 44.7   
High 1380 16.6   

Married 6209 74.9   
Living alone 1244 15.0   
Employed 2390 28.8   
Having preexisting illness 1764 21.3   
Independence of IADL 7791 94.0   
Social capital, pointsb 

Civic participation (baseline)   1.03 1.09 
Civic participation (follow-up)   0.87 1.03 
Social cohesion (baseline)   2.17 1.00 
Social cohesion (follow-up)   2.22 0.97 
Reciprocity (baseline)   2.88 0.45 
Reciprocity (follow-up)   2.87 0.45 

Depressive symptoms (follow-up) 1089 13.1   
Community-level variables (N ¼ 455) 
Number of participants within a district   18.2 19.4 
Social capital, pointsc     

Civic participation (baseline)   0.93 0.31 
Civic participation (follow-up)   0.76 0.28 
Social cohesion (baseline)   1.97 0.32 
Social cohesion (follow-up)   2.01 0.31 
Reciprocity (baseline)   2.80 0.16 
Reciprocity (follow-up)   2.79 0.16 

Municipality-level variables (N ¼ 10) 
Population density, person/km2   3944.2 2936.9 
Monthly average number of new cases d     

Before the follow-up   10.6 5.7 
Follow-up period   55.3 29.6 

Abbreviations: SD, standard deviation; IADL, instrumental activities of daily 
living. 

a Imputed data were used. Participants who were not depressed at baseline 
varied between 8277 and 8317 across imputations. The average sample size was 
8,291. 

b P-values for paired t-test between the baseline and the follow-up of 
individual-level civic participation, social cohesion, and reciprocity were 
<0.001, 0.001, and 0.22, respectively. 

c P-values for paired t-test between the baseline and the follow-up of 
community-level civic participation, social cohesion, and reciprocity were 
<0.001, 0.052, and 0.23, respectively. 

d Per 100,000 people. The period before the follow-up was from April to 
October 2020, whereas the follow-up period was from November 2020 to 
February 2021. 

Table 2 
Multilevel logistic regression for depressive symptoms during the pandemic.   

Model 1 Model 2 

OR 95% CI OR 95% CI 

Individual-level social capital 
Pre-pandemic civic 
participation 

0.92 0.83 1.03 0.85 0.75 0.97 

Pre-pandemic social cohesion 0.79 0.73 0.86 0.66 0.61 0.72 
Pre-pandemic reciprocity 0.89 0.82 0.96 0.82 0.75 0.89 
Changes in civic participation   1.23 1.16 1.31 
Changes in social cohesion    1.47 1.35 1.60 
Changes in reciprocity    1.20 1.12 1.29 

Community-level social capital 
Pre-pandemic civic 
participation 

0.99 0.93 1.06 0.97 0.90 1.04 

Pre-pandemic social cohesion 1.00 0.94 1.06 1.04 0.97 1.11 
Pre-pandemic reciprocity 0.93 0.88 0.98 0.92 0.87 0.97 
Changes in civic participation   1.05 0.95 1.16 
Changes in social cohesion    0.97 0.91 1.03 
Changes in reciprocity    1.03 0.99 1.08 

All models included the following covariates: gender, age, educational attain-
ment, annual equivalized household income, marital status, living alone, 
employment status, preexisting illness, instrumental activities of daily living, 
population density, and the monthly average of new cases of COVID-19 during 
the follow-up; changes in social capital were calculated as the score of social 
capital at baseline minus the score at follow-up. We used stabilized inverse 
probability of attrition weighting. 
Abbreviations: OR, odds ratio; CI, confidence interval. 
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Berkman, 2014). The sense of security that one can rely on neighbors in 
case of emergency can induce a protective effect on mental health during 
a pandemic, even for individuals who have limited access to social 
support. Compared to community-level reciprocity, community-level 
social cohesion did not correlate with depressive symptoms. As for so-
cial cohesion, the individual-level variable appeared to explain most of 
the variation in depressive symptoms. In a contingency situation, such as 
an infectious disease outbreak, the aspect of social capital that promotes 
exchanging tangible supports within the community (i.e., reciprocity) 
may explain better the regional variation in the incidence of depression 
than social cohesion. 

This study has several limitations. First, the study findings may lack 
generalizability because we studied a Japanese population. Japanese 
measures for COVID-19 were less stringent than other countries that 
implemented city lockdowns. However, our findings are still informa-
tive for other countries because most of the population followed the 
government’s stay-at-home requirement, which was without legal 
enforcement (Agoop Corp, 2020). Second, we could not obtain infor-
mation on those who did not respond to the baseline survey; thus, there 
could be a selection bias. However, the response rate of over 70% for the 
baseline survey was higher than response rates in similar studies of older 
adults (Santos-Eggimann et al., 2009). In addition, we addressed an 
attrition bias at the follow-up survey by adopting inverse probability of 
attrition weighting and successfully balanced observable characteristics 
of participants between those who could be followed up and those who 
were lost to follow up. Third, we measured outcomes and exposures 
using self-reported questionnaires, and thus reporting errors could have 
occurred. Nonetheless, the measures we used have been well-validated 
and widely used in studies of older populations (Burke et al., 1991; 
Saito et al., 2016; Wada et al., 2003). 

Despite these limitations, our study has significant strengths. First, 
we could assess levels of social capital and the status of mental health at 
the pre-pandemic period. The longitudinal data enabled us to obtain 
results without recall bias and confounding with mental health status 
during the pandemic. Second, we could conduct nationwide mail sur-
veys using rigorous random sampling methods, collaborating with the 
participating municipalities. Unlike early findings of COVID-19 using 
the Internet survey, our results provide representative inferences within 
the study sites, including older adults who cannot use the Internet. 
Third, the questionnaires of the Japan Gerontological Evaluation Study 
were developed to harmonize with other studies, such as the English 
Longitudinal Study of Ageing (Aida et al., 2018; Noguchi et al., 2021). 
We expect that further international comparative studies will confirm 
the generalizability of our findings to other countries, including En-
gland, which introduced stricter measures for physical distancing than 
Japan. 

In conclusion, our findings showed that individual-level social 
cohesion and reciprocity and community-level reciprocity were associ-
ated with decreased odds of depressive symptoms. The associations were 
robust even after considering changes in social capital during the 
COVID-19 pandemic. Policies and interventions fostering social cohe-
sion and reciprocity may be more beneficial in preventing depression 
than civic participation given the restricted social interactions during 
pandemics of infectious diseases. For example, establishing relation-
ships where neighbors can support older adults when they need help 
would mitigate anxiety and loneliness during a pandemic. Moreover, 
equipping the older population with devices and skills to use informa-
tion and communication technologies will enable them to maintain so-
cial connections with their relatives and friends and receive professional 
assistance such as counseling and information provision. Our findings 
provide valuable insights on how to prepare for pandemics of unknown 
infectious diseases that will potentially occur in the future. 
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