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1. Introduction

Social support, which refers to a broad construct that describes the
network of social resources that an individual perceives (Zhou, 2014),
has been reported as protective for health outcomes, such as mortality,
decline in cognitive function, and depression, in many systematic re-
views of cohort studies (Holt-Lunstad et al., 2010; Kelly et al., 2017;
Wang et al., 2018). Regardless of the type of social support, people who
perceived social support had less likelihood of mortality than those who
did not (Holt-Lunstad et al., 2010). As for cognitive function, there was a
significant association between emotional support and improved out-
comes on global cognition, which was measured using global or com-
posite measures of cognitive function (Kelly et al., 2017). Furthermore,
people with depression who perceived their social support as poorer had
worse outcomes in terms of symptoms, recovery, and social functioning
(Wang et al., 2018). Thus, fostering social support is regarded as bene-
ficial for health.

Social support is typically divided into subtypes, such as emotional
support, instrumental support, appraisal support, and informational
support (Berkman et al., 2000). Emotional support is related to the
amount of “love and caring, sympathy and understanding, or esteem and
value available from others (Thoits, 1995).” Instrumental support refers
to the provision of financial aid, tangible goods, or services (Berkman
et al., 2000). Emotional support, appraisal support, and informational
support are often challenging to disaggregate (Berkman et al., 2000).
Thus, in the previous study, social support was divided into two broad
types, emotional sustenance and active coping assistance, or emotional

support and instrumental support (Shiba et al., 2020; Thoits, 2011).

Globally, older people are likely to lose their spouses and their family
members and get socially isolated (World Health Organization, 2007).
The number of older people living alone is increasing and will certainly
continue to increase in the future (Snell, 2017). In Japan, living alone is
the most common household type for older people in 2020 (National
Institute of Population and Social Security Research, 2018). Thus, pro-
moting social support, particularly among outside families in older
people, is substantial for their health, and measures and policies on how
to foster social support should be developed. Some studies focused on
social support with outside family among older people to assess whether
it was beneficial for health outcomes. Receiving emotional support from
friends or neighbors was protective against dementia, and providing
emotional support to friends or neighbors was also protective for men
(Murata et al., 2019). Furthermore, giving social support to outside
families, emotional or instrumental, was associated with fewer depres-
sive symptoms (Tsuboi et al., 2016). Emotional support could more
strongly affect health outcomes such as cognitive function than instru-
mental support (Kelly et al., 2017). Although encouraging social support
with outside family is significant for older people, how to do it has been
unclear.

To foster social support, it can be significant to encourage partici-
pation in social activities. Social participation is one of the core in-
dicators of “age-friendly cities” and is considered necessary for the
promotion of “Healthy Aging” by the World Health Organization in
recent years (World Health Organization, 2007). Many cross-sectional
studies have revealed that social participation was positively
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associated with social support (Amirkhosravi et al., 2015; He et al.,
2017; Hosseingholizadeh et al., 2019). In addition, two scoping reviews
have been published. One is about children and youth with disabilities,
and it includes cross-sectional and qualitative descriptive studies.
However, it did not examine longitudinal studies or older people (Anaby
et al., 2013). The other examined the association of neighborhood
environment between mobility and social participation and included
several cross-sectional, qualitative studies and one longitudinal study
(Levasseur et al., 2015). This longitudinal study evaluated 283 patients
discharged from acute care and inpatient rehabilitation hospitals. Re-
sults showed that a higher social support was associated with social
participation after 6 months of adjusting for age, sex, race, educational
attainment, disease severity, functional activity, and applied cognition
(Keysor et al., 2006).

Previous studies have shown that social participation is commonly
affected by the surrounding people and neighborhood environmental
factors, including social support, distance to the location of participa-
tion, and neighborhood safety (Levasseur et al., 2015). However, there
can be an opposing oriented association. Face-to-face contact with kin
living apart, friends, and neighbors is likely associated with social sup-
port (Kobayashi et al., 2011). Moreover, various types of social partic-
ipation may provide support that is exchanged with others (Levasseur
et al., 2010). Three studies have supported the possibility that social

Respondents to the 2013 wave
who were functionally independent and
resided in 24 municipalities
(n=110,501) (response rate: 70.9%)
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participation fostered social support. First, the population-based cohort
study indicated that social participation could increase social support,
which in turn decreased the risk of functional disability in a longitudinal
study (Otsuka et al., 2018). Second, in a town in Japan, more than the
half of people who participated in salons, where the town’s senior res-
idents could congregate and participate in social activities, stated that
each social support they perceived increased after they began to
participate in them (Takeda et al., 2009). Third, the proportion of older
people with social support increased by supporting the establishment
and operation of community gathering places in 16 junior high school
districts in one city in Japan (Tsuji et al., 2022).

However, the three previous studies did not consider social support
at baseline and include many with social support at baseline (Otsuka
et al., 2018; Takeda et al., 2009; Tsuji et al., 2022). It is also unclear
what type and frequency of social participation are beneficial to foster
social support. The relationship between social participation and func-
tional decline depended on the type of organization they participated in
and on the frequency of participation (Ide et al., 2020; Kanamori et al.,
2014; Otsuka et al., 2018), and emotional support had a stronger rela-
tionship with health outcomes, such as cognitive function and dementia,
than instrumental support (Kelly et al., 2017; Murata et al., 2019).
Therefore, this longitudinal study aimed to clarify whether social
participation fostered social support among older people who lack social
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support from their friends or neighbors compared with nonparticipa-
tion, taking into account the ways of social participation and types of
social support. This study clarifies whether the promotion of social
participation is beneficial in older people as a measure to enrich social
support, which have been revealed as beneficial for health outcomes.

2. Materials and methods
2.1. Study participants

We analyzed the 3-year prospective cohort data from the Japan
Gerontological Evaluation Study (JAGES). JAGES is one of the few
population-based gerontological repeated surveys and follow-up studies
investigating the effect of social determinants of health and social
environment among older people in Japan (Kondo, 2016; Kondo &
Rosenberg, 2018). Participants were not provided with a certificate
regarding eligibility to receive the benefit of public long-term care in-
surance services. For the present study, we used a longitudinal data from
the 2013 and 2016 waves and indicated a flowchart of analyzed par-
ticipants in Fig. 1. Among 110,501 individuals (response rate, 70.9%)
who responded to the 2013 wave out of 155,759 individuals, data were
collected from 63,351 people (follow-up rate, 57.3%) aged >65 years
who resided in 24 municipalities across Japan. In the survey, complete
enumeration was conducted in 12 smaller municipalities, and a random
sampling method was used in 12 larger municipalities. Of the total of 59,
012 valid respondents whose sex and age are clear, we selected partic-
ipants based on the following inclusion criteria: no limitations in ac-
tivities of daily living (ADL; i.e., walking, toileting, and bathing) and no
social support, emotional and instrumental support, from friends or
neighbors at the 2013 wave, and no missing exposure and/or covariate
data.

2.2. Outcome

The dependent variables were the following four types of social
support with friends or neighbors at the 2016 wave: receiving emotional
support, providing emotional support, receiving instrumental support,
and providing instrumental support (Murata et al., 2019; Tsuboi et al.,
2016). We focused on respondents obtaining new social support from
friends or neighbors although they did not have it in 2013. Because this
study focused on social support, which is a possible intervention, among
neighbors and friends, we did not include a measure of social support
comprising 16 questions (MOS-SSS) that have been validated in previous
studies (Sherbourne & Stewart, 1991). The questionnaire in this study
asked the following questions regarding receiving emotional support:
“Do you have someone who listens to your concerns and complaints?
Circle all that apply.” Respondents were given the following seven
choices: “Spouse; ” “Children living together; ” “Children or relatives
living apart; ” “Brothers/sisters, relatives, parents, grandchildren; ”
“Neighbors; ” “Friends; ” and “Others.” We regard respondents who have
circle of friends or neighbors as receiving emotional support from
friends or neighbors. We checked the questionnaires to determine if the
respondents provided instrumental support: “Do you look after someone
when he/she is sick and confined to a bed for a few days?” Similarly, we
evaluated the four types of social support using the questionnaires. Each
of these four questions in the questionnaires are associated with de-
mentia and depression based on previous reports (Murata et al., 2019;
Tsuboi et al., 2016). In addition, they are used to confirm the status of
mutual aid via the Public Survey of Long-Term Care Prevention and
Needs in Spheres of Daily Life (the Needs Survey) conducted by the
Ministry of Health, Labour and Welfare in Japan (Ministry of Health
Labour and Welfare, 2016a).

Answers to the categories for social support were coded dichoto-
mously as “social support available with friends or neighbors (having
any of these four social support types)” (coded as 1) and “no social
support available with friends or neighbors (having none of these four
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social support types)” (coded as 0) (Murata et al., 2019; Tsuboi et al.,
2016). For the analysis by type of social support, the gain for each of the
four social support was used as the dependent variable. To validate the
quantity-response association, we assessed the number of available so-
cial support among the four types of social support and created a vari-
able from 0 to 4 (Murata et al., 2019).

2.3. Independent variable

We defined ‘social participation’ as taking part in community ac-
tivities (World Health Organization, 2007) focusing on the type and
frequency of social participation. The independent variable was social
participation at the 2013 wave. For this study, social participation was
defined as participation in community organizations and classified into
eight types: sports groups or clubs (sports groups), hobby activity groups
(hobby activities), volunteer groups, neighborhood associations or res-
idents’ associations (community associations), senior citizen clubs,
study or cultural groups (study groups), long-term care prevention or
health-promoting activities (prevention activities), and activities to
teach skills or pass on experiences to others (teaching activities). Senior
citizen clubs are peculiar to Japan and offer various activities, including
group activities, such as sports, hobbies, cultural activities, and per-
forming arts. Prevention activities are facilitated by the Ministry of
Health, Labour and Welfare in Japan for healthy living at home without
nursing care (Ministry of Health Labour and Welfare, 2016Db).

Participation in these activities was assessed using the following
question: “How often do you participate in the following clubs and
groups?” Respondents were given the following six choices: “almost
every day,” “twice or thrice a week,” “once a week,” “once or twice a
month,” “a few times a year,” and “never.” The response was categorized
as “participants” if individuals selected any of the five options from “a
few times a year” to “almost every day” and “nonparticipants” if they
chose “never” (Ide et al., 2020).

The total number of types of organizations each respondent partici-
pated in was tallied and categorized as 0 (nonparticipants), 1, 2, or >3
organizations (Ide et al., 2020).

The frequency of social participation was categorized as “A few times
a year” if individuals selected “a few times a year,” “once or twice a
month” if they selected “once or twice a month,” and “more than once a
week” if they selected “almost every day,” “twice or thrice a week,” or
“once a week.”

2.4. Confounders

Based on previous studies on social support and health outcomes
(Murata et al., 2019; Tsuboi et al., 2016), 11 factors, that is, age, sex,
annual equivalized income, educational attainment, marital status,
occupational status, self-reported medical conditions, smoking, alcohol
consumption, instrumental ADL (IADL), and depression, at the 2013
wave were used as confounders that may be correlated with social
participation and social support. IADL was measured using the five-item
Tokyo Metropolitan Institute of Gerontology Index of Competence
(Koyano et al., 1991). Respondents whose total IADL score was <4 were
defined as dependent, and those with a total score of 5 as independent
(Fujihara et al., 2019). Depression was assessed by the 15-item geriatric
depression scale (GDS-15), an instrument to screen depression among
community-living older persons (Yesavage et al., 1982).

We considered the influence of the total number of types of other
groups not focused on in the analysis (Hikichi et al., 2017). For example,
when we conducted the analysis focusing on participants in sports
groups, we considered the total number of types of groups (0-7) that
each respondent participated in among the seven types of groups other
than sports groups. When older people participated in one group, they
would also participate in another group (Hayashi et al., 2019), and
further social participation could be related to the likelihood of
obtaining social support. Therefore, the total number of types of other
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groups (0-7) was regarded as both the confounder and intermediate
variable between social participation and social support.

2.5. Statistical analysis

Potential bias due to missing data should be addressed. We assumed
that data were missing at random. That is, the missing mechanism de-
pends on the observed data, and multiple imputation was performed to
impute incomplete variables (van Ginkel et al., 2020). We created 20
imputed datasets and combined the following effect estimates using
Rubin’s rule (Rubin, 1996).

First, we compared the respondents’ characteristics between corre-
spondents before multiple imputation (n = 24,303-24,363) after
excluding those with ADL impairments and social support with friends
or neighbors versus those with ADL impairments and/or social support
with friends or neighbors or missing on it at baseline. Continuous and
categorical variables were assessed using t-tests and chi-squared tests,
respectively. We additionally present the characteristics of complete
cases (i.e., without missing data and/or ADL impairments and/or social
support) at baseline.

Second, we employed three different Poisson regression models (the
total number of types of organizations, each type of social participation,
and the frequency of each social participation) to calculate the risk ratios
(RRs) and 95% confidence intervals (CIs) of obtaining social support
with friends or neighbors after 3 years. Because more than 10% of the
subjects fell into the dependent variable of obtaining social support, a
generalized linear model with a log link and a Poisson distribution and
with robust standard errors was used for multivariate analysis to avoid
overestimating the relative risk (Knol et al., 2012). We employed the
analysis for the total number of types of organizations each respondent
participated in and conducted a trend test and set zero as the reference
category, calculating p for trend, which indicates that the fostering of
social support increases monotonically with the number of social
participation. Further, we conducted a linear regression analysis to
examine the quantity-response association from multiple perspectives,
with the total number of the four types of social support used as the
objective variable. In the analysis of each type of groups they partici-
pated in and the frequency of each type of social participation, we
introduced the eight types of social participation separately, and the
reference category was set to “never.”

Finally, to examine which type of social support was enriched by
social participation, we employed a Poisson regression model to calcu-
late RRs and 95% ClIs of obtaining receiving/providing emotional social
support and receiving/providing instrumental social support. In this
model, nonparticipation in the organization was set as the reference
category.

In the abovementioned Poisson regression analysis, we performed
with the simultaneous forced entry of sex, age, equivalent income,
educational attainment, marital status, self-reported medical conditions,
smoking, alcohol consumption, IADL, and depression as covariates
(Model 1). We adjusted for the total number of types (0-7) of organi-
zations each respondent participated in, excluding the group we focused
on in the analysis (Model 2). Stata 16.0 software (Stata Corp. LLC,
College Station, TX, USA) was used in the statistical analysis with a
significance level of 5%.

Ethical approval

Ethical approval for the study was obtained from XXX (anonymiza-
tion). JAGES participants were informed that participation in the study
was voluntary and fulfilling and returning the questionnaire via mail
implied their consent to participate in the study.

3. Results

The number of samples meeting criteria for analysis varied from
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24,303 to 24,363 in each multiple imputation dataset. Table 1 presents
the respondents’ characteristics (n = 24,936) before multiple imputa-
tion, and after excluding those with ADL impairments and social support
at baseline from the total of 59,012 valid respondents versus the re-
spondents with ADL impairments and/or social support or missing on it
at baseline (n = 34,076). We identified respondents with missing data
for types of social participation (21.2%), annual equivalized income
(17.0%), geriatric depression scale (15.4%), employment status (8.5%),
social support in 2013 (4.3%) and 2016 (4.3%). Respondents without
ADL impairments and social support at baseline (n = 24,936) were more
likely to be male, be older, be married, be smokers, be drinkers, have a
lower annual equivalized income and educational attainment, and a
lower IADL scale, a higher geriatric depression scale, tended to partici-
pate in fewer groups. Of the 24,936 the correspondents before multiple
imputation, 29.6% had obtained social support after 3 years. As for each
type of social support, 22.6% of the analyzed participants received
emotional support, 24.3% provided emotional support, 1.2% received
instrumental support, and 1.7% provided instrumental support after 3
years. Supplementary Table 1 shows the characteristics of the complete
case sample (n = 12,357) used for the sensitivity analysis.

The following tables are all based on the multiply imputed datasets
considering potential bias due to missing data, and a complete case
analysis was performed as a sensitive analysis. Table 2 presents the re-
sults of the Poisson regression model analysis of the total number of
types of organizations each respondent participated in and obtained
social support, by analyzing multiply imputed data sets (n =
24,303-24,363). In Model 1, which we adjusted for confounding factors,
a dose-response relationship was noted with progressively higher RRs as
the number of different types of organizations increased from 1 for
reference to 1.74 for >3 (p for trend <0.001). Even participating in just
one group made older people have a significantly higher possibility to
obtain social support. As shown in Supplementary Table 2, a linear
regression analysis of the degree to which social support by analyzing
multiply imputed data (n = 24,303-24,363) was obtained also showed a
dose-response association.

As shown in Table 3, the association between the type of groups
attended and acquisition of social support by analyzing multiply
imputed data sets (n = 24,303-24,363) is shown. In all types of the eight
groups, participants were related to the higher acquisition of social
support compared to nonparticipants in Model 1. Our results indicated
that social support was fostered among older people regardless of the
type of organization they participated in. Even after adjustment for the
total number of other groups they participated in, participation in sports
groups (RR, 1.12), hobby activities (1.23), volunteer groups (1.13),
community associations (1.13), and teaching activities (1.09) was
significantly associated with obtaining social support.

Supplementary Table 3 shows the results of the Poisson regression
model analysis on the frequency of social participation in each of the
eight groups and acquisition of social support after 3 years, by analyzing
multiply imputed data sets (n = 24,303-24,363). In Model 1, partici-
pation with any frequency in each type of the eight groups had a higher
possibility to obtain social support than nonparticipation. In Model 2,
participation with any frequency in hobby activities and community
associations showed a higher possibility of obtaining social support. In
these groups, even those with infrequent participation, only a few times
a year, had a higher chance to obtain social support regardless of their
participation in other groups.

In Table 4 and Supplementary Table 4, the association between each
type of group they participated in and each type of social support ob-
tained by analyzing multiply imputed data sets (n = 24,303-24,363) is
shown. In Table 4, although 5 of 8 organizations were related to the
acquisition of both receiving/providing instrumental social support, 8 of
8 organizations were related to the acquisition of both receiving/
providing emotional social support.

These abovementioned relationships were similar and augmented
when using the complete case analysis (n = 12,357).
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Table 1
Respondents’ characteristics at baseline.
Variable Total (n = 59,012) Respondents without ADL Respondents with ADL p-Value
impairment and social impairment and/or social
support at baseline a) (n = support or missing on it at
24,936) baseline (n = 34,076)
Number of valid respondents ~ Mean/n  SD/% n Mean/n  SD/% n Mean/n  SD/%
Female, n (%) 59,012 32,228 54.6 24,936 9792 39.3 34,076 22,436 69.6 <0.001
Age (years) 59,012 73.1 5.6 24,936 73.6 5.9 34,076 727 5.4 <0.001
Annual equivalized income (million yen) 48,994 2.41 1.59 20,590 2.34 1.56 28,404 2.47 1.62 <0.001
Educational attainment (years), n (%)
<10 58,061 23,318 40.2 24,482 10,391 42.4 33,579 12,927 38.5 <0.001
10-12 22,396 38.6 8935 36.5 13,461 40.1
>13 12,347 21.3 5156 21.1 7191 21.4
Marital status, n (%)
Married 57,435 43,158 75.1 24,164 19,432 80.4 33,271 23,726 71.3 <0.001
Single 14,277 24.9 4732 19.6 9545 28.7
Employed, n (%) 54,024 13,942 25.8 22,757 5890 25.9 31,267 8052 25.8 0.734
Self-reported illness-conditions, n (%) 55,362 46,259 83.6 23,335 19,543 83.8 32,027 26,716 83.4 0.297
Smoking, n (%)
Never smoked 58,201 43,695 75.1 24,549 16,849 68.6 33,652 26,846 79.8 <0.001
Past smoker 9075 15.6 4990 20.3 4005 12.1
Current smoker 5431 9.3 2710 11.0 2721 8.1
Alcohol consumption, n (%)
Never drank 58,284 34,978 60.0 24,601 13,372 54.4 33,683 21,606 64.2 <0.001
Past drinker 2535 4.4 1361 5.5 1174 3.5
Current drinker 20,771 35.6 9868 40.1 10,903 32.4
IADL scale (score) 57,623 4.78 0.63 24,192 4.68 0.73 33,431 4.84 0.52 <0.001
Geriatric depression scale (score) 49,901 2.93 3.02 20,906 3.29 3.17 28,995 2.67 2.89 <0.001
Number of types of social participation (0-8) 46,500 1.93 1.94 19,909 1.42 1.65 26,591 231 2.05 <0.001
Participation in sports groups, n (%) 50,499 17,078 33.8 21,236 5437 25.6 29,263 11,641 39.8 <0.001
Participation in hobby activities, n (%) 51,092 22,998 45.0 21,326 6989 32.8 29,766 16,009 53.8 <0.001
Participation in volunteer groups, n (%) 49,833 11,207 22.5 21,011 3158 15.0 28,822 8049 27.9 <0.001
Participation in senior citizen clubs, n (%) 51,201 11,299 22.1 21,482 3957 18.4 29,719 7342 24.7 <0.001
Participation in community associations, n (%) 50,791 21,669 42.7 21,337 7966 37.3 29,454 13,703 46.5 <0.001
Participation in study groups, n (%) 50,152 8313 16.6 21,073 2034 9.7 29,079 6279 21.6 <0.001
Participation in prevention activities, n (%) 50,414 7982 15.8 21,152 2004 9.9 29,262 5898 20.2 <0.001
Participation in teaching activities, n (%) 50,163 6008 12.0 21,072 1493 7.1 29,091 4515 15.5 <0.001

IADL, instrumental activity of daily living.
a) Multiple imputation was performed in the main regression analysis to impute incomplete variables.

Table 2

Total number of types of social participation and obtaining social support by

analyzing multiply imputed data sets (n = 24,303-24,363).

Total number of types of Crude Model 1 a)
organizations RR 95% CI RR 95% CI

0 1.00 Ref. 1.00 Ref.

1 1.30%** 1.23-1.39 1.29%* 1.21-1.37
2 1.47** 1.38-1.57 1.46%* 1.37-1.56
>3 1.77%* 1.68-1.87 1.74%* 1.65-1.84
Trend p p < 0.001 p < 0.001

RR, risk ratio; CI, confidence interval; Ref, reference; *p < 0.05, **p < 0.001.
Note: Estimated sample varies across imputations.

a) Model 1 is adjusted for sex, age, annual equivalized income, educational
attainment, marital status, occupational status, self-reported medical conditions,
smoking and alcohol consumption, and instrumental activities of daily living
and depression.

4. Discussion

To the best of our knowledge, this is the first longitudinal study to
indicate that older people who had no social support from friends or
neighbors are more likely to subsequently increase in social support if
they participate in some groups. In this study, we examined the rela-
tionship between obtaining social support and social participation from
the perspective of the number of types, type, and frequency of social
participation in a prospective cohort study. First, a dose-response rela-
tionship was seen with a progressively higher possibility of increasing
social support as the number of different types of social participation
increased, implying that social participation was beneficial to foster

social support. As for the type of social participation, it had the advan-
tage of increasing social support to participate in any of the eight or-
ganizations and even once a year. Second, more types of social
participation were found to be increased in emotional support than in
instrumental support.

4.1. Number of types and types of social participation

Isolated older people, who contacted people other than cohabitant
families less frequently, were less likely to have social support
(Kobayashi et al., 2011). Participation in groups where diverse people
come would provide older people opportunities to meet someone and
have acquaintance with him/her, which is called weak ties (Gran-
ovetter, 1973). Furthermore, group-based interventions for alleviating
social isolation are more effective than one-to-one interventions
(Dickens et al., 2011). Thus, older people could have opportunities to
gain weak ties and even social support from friends or neighbors as they
participated in any of the eight groups in this study. By participating in
various types of groups, older people were probably able to meet a
diverse range of people. In the previous study, it is indicated that social
support could be an important mechanism linking social participation to
incident functional disability (Otsuka et al., 2018). This study, which
showed a dose-response relationship between social participation and
social support, provided new evidence for the previous study.

Regarding the type of organization, even though we adjusted for the
number of organizations in which older people participated, which is
considered as the intermediate variable and confounder (Hayashi et al.,
2019), 5 of 8 organizations influenced the acquisition of social support;
participating in sports groups, hobby activities, volunteer groups,
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Table 3

Type of social participation and obtaining social support by analyzing multiply imputed data sets (n = 24,303-24,363; reference, non-participation in each
organization).

Type of groups Crude Model 1 a) Model 2 b)
RR 95% CI RR 95% CI RR 95% CI

Sports groups 1.38 1.32-1.44 1.34%* 1.29-1.40 1.12%* 1.06-1.17
Hobby activities 1.47%* 1.41-1.54 1.43** 1.37-1.49 1.23** 1.17-1.30
Volunteer groups 1.39%* 1.33-1.45 1.39%* 1.33-1.45 1.13%* 1.08-1.20
Senior citizen clubs 1.26%* 1.20-1.33 1.30%* 1.23-1.36 1.05 0.99-1.11
Community associations 1.26%* 1.21-1.31 1.28** 1.23-1.33 1.13*%* 1.09-1.18
Study groups 1.35%* 1.35-1.42 1.27%* 1.21-1.34 1.01 0.95-1.07
Prevention activites 1.35%* 1.28-1.42 1.30%* 1.23-1.36 1.02 0.96-1.08
Teaching activities 1.35%* 1.28-1.43 1.34%* 1.28-1.42 1.09* 1.03-1.16

RR, risk ratio; CI, confidence interval; *p < 0.05, **p < 0.001.

Note: Estimated sample varies across imputations.

a) Model 1 is adjusted for sex, age, annual equivalized income, educational attainment, marital status, occupational status, self-reported medical conditions, smoking
and alcohol consumption, instrumental activities of daily living, and depression.

b) Model 2 is adjusted for the covariates in Model 1 plus number of types of social participation.

Table 4
Type of social participation and obtaining each type of social support (Model 1 a)) by analyzing multiply imputed data sets (n = 24,303-24,363; reference: non-
participation in each organization).

Type of groups Receiving emotional support Providing emotional support Receiving instrumental support Providing instrumental support
RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Sports groups 1.30-1.44 1.37** 1.30-1.43 1.38% 1.07-1.79 1.21-1.82

Hobby activities 1.39-1.54 1.47%* 1.40-1.55 1.53** 1.20-1.96 1.21-1.82
Volunteer groups 1.41%* 1.33-1.48 1.42%* 1.35-1.50 1.30 0.97-1.73 1.39-2.22

Senior citizen clubs 1.30%* 1.23-1.38 1.29** 1.22-1.37 1.32% 1.003-1.75 1.16-1.83
Community associations 1.28%* 1.22-1.34 1.31%* 1.25-1.37 1.30 0.995-1.71 1.21-1.85

Study groups 1.27%* 1.19-1.35 1.34%* 1.26-1.42 1.27 0.89-1.82 0.999-1.81
Prevention activities 1.31%* 1.23-1.39 1.31** 1.24-1.39 1.45% 1.03-2.04 1.25-2.02
Teaching activities 1.37** 1.28-1.47 1.38** 1.30-1.47 1.85** 1.36-2.52 1.59-2.64

RR, risk ratio; CI, confidence interval; *p < 0.05, **p < 0.001.
Note: Estimated sample varies across imputations.

a) Adjusted for sex, age, annual equivalized income, educational attainment, marital status, occupational status, self-reported medical conditions, smoking, alcohol

consumption, instrumental activities of daily living, and depression.

community associations, or teaching activities influenced the acquisi-
tion of social support. Thus, in these five groups, participating in the
group itself fostered social support.

When older people participated in prevention activities, they were
more likely to participate in other groups (Hayashi et al., 2019), and
further social participation was also associated with the likelihood of
obtaining social support. The present results showed that RR decreased
from Model 1 to Model 2 in all eight organizations in which each
respondent participated. Particularly, senior citizen clubs, study groups,
and prevention activities showed a significant decrease in RR from
Model 1 to Model 2, which was significant in Model 1 but not in Model 2.
Considering the spreading effect that participation in one group led to
participation in other groups, participation in any of the eight groups
was effective in gaining social support (Table 3, Model 1).

4.2. Frequency of each type of social participation

Older people are likely to lose their spouses and family members and
be socially isolated (World Health Organization, 2007). Older people
also tended to spend most of their leisure time alone, whereas younger
people had a higher likelihood to be around others without regard to
activity type (Marcum, 2013). Thus, social participation, even with low
frequency, gives valuable opportunities of making social support for
older people, who were more likely to be alone than younger people.
Even if the frequency of participation itself is low, social support may
have been extended compared to those who did not participate at all
because of increased involvement with various people in preparation for
the event and expansion of the social network that was triggered by
participation. This study suggested that social support was fostered even

when participation occurred a few times a year in all organizations, and
this finding is consistent with previous studies that showed a preventive
effect of social participation more than a few times a year on functional
decline (Hikichi et al., 2015; Ide et al., 2020).

4.3. Emotional and instrumental support

The possibility that social participation fosters social support has
been previously studied, and this study supported previous research and
further showed that more types of social participation were found to be
significantly more likely to be increased in emotional support than in
instrumental support. In this study, although the percentage of those
who received/provided emotional social support was 25.2%/,/23.3%,
that of those who received/provided instrumental support was only
1.8%/1.2%. Because emotional support was reported as strongly related
to improved global cognition and prevention of dementia (Kelly et al.,
2017; Murata et al., 2019), it would be important to encourage
emotional support through social participation. Instrumental support,
which is receiving or providing care when sick in bed in this survey, is
assumed to be first and foremost provided by family members rather
than friends or neighbors, and obtaining instrumental support is
considered a higher barrier than emotional support.

4.4. Strengths and limitations

This is the first longitudinal study to clarify the association between
the type of social participation and subsequent social support after 3
years for people who had no social support from friends or neighbors at
baseline in multiple municipalities. This study can provide a scientific
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basis for recommending measures to promote social participation for
healthy aging. This study focused on social support for social partici-
pation. Thus, this study did not examine the contribution of social
support to social participation. In light of previous studies, it is
reasonable to assume that there is an association in both directions
(Keysor et al., 2006; Levasseur et al., 2015). Several limitations of this
study need to be mentioned.

First, in the current longitudinal study, social participation preceded
social support in time, and a quantity-response association was found.
However, unmeasured confounders were not considered, and causal
relationships could not be identified. Previous studies have reported
increased social support for participants and their community as a whole
after an initiative to promote social participation in a single city or town
(Takeda et al., 2009; Tsuji et al., 2022). Therefore, further research
using a complex theoretical model can evaluate whether social support
is fostered after new initiatives that can promote social participation are
launched.

Second, the questionnaires used to identify social support varied
across studies, and comparison across studies need to be made with
caution. Furthermore, the questionnaire in this study may not identify
all aspects of social support. The use of MOS-SSS for evaluating social
support as a whole, which comprised 16 items, has been validated
(Sherbourne & Stewart, 1991). However, providing social support to
others also contributes to health outcomes (Murata et al., 2019), and its
impact on health varies based on the person with whom the support is
exchanged (Tsuboi et al., 2016). Thus, it is insufficient in some aspects.
The questionnaires used to identify social support from friends or
neighbors in this study were similar to those associated with fewer
depressive symptoms and the reduced risk of dementia for each question
(Murata et al., 2019; Tsuboi et al., 2016). Further, they were uitlized in
the Needs Survey conducted by the Ministry of Health, Labour and
Welfare in Japan (Ministry of Health Labour and Welfare, 2016a). For a
multifaceted study, the total number of the four types of social support
was evaluated (Murata et al., 2019).

Third, our follow-up invitation was 57.3%, and we did not have
details of the nonrespondents. However, nonrespondents have been re-
ported to be at higher risk of functional decline than respondents (Hirai
et al., 2009), and they are likely to be frail, be at risk of functional
decline, not participate in groups, and thus lack social support. If these
nonresponders were to complete the questionnaires, we would expect a
more pronounced finding that social support is difficult to foster in those
who do not participate in groups.

5. Conclusions

The present study found that the proportion of older people who
participated in groups and who increased social support was higher than
that of older people who did not participate. Social support was found to
be increased by participating in some type of group at any frequency.
Particularly, even low-frequency social participation itself, such as
hobby activities and community associations a few times a year, leads to
a higher chance of increasing social support. Emotional support, which
had a strong association with health outcomes, was increased more by
social participation compared to instrumental support. As a measure to
enhance social support for older people who lack it, support to
encourage social participation even if the participation is infrequent
may be effective for healthy aging.
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