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Abstract

Background and Obijectives: Evidence remains inadequate regarding the benefits of participation in community gathering places, which is
Japan's primary strategy for preventing functional disability in older adults, in other domains of health and well-being. This longitudinal study
examined the associations of participation in community gathering places with an array of subsequent health and well-being outcomes among
older adults.

Research Design and Methods: \We used 3-wave data (2013, 2016, and 2019) from Japan Gerontological Evaluation Study (n =5 879 or 4 232
depending on the outcome). Our exposure was participation in community gathering places in 2016. We assessed 34 health/well-being out-
comes in 2019 across 6 domains. We adjusted for pre-baseline covariates including prior outcome values in 2013.

Results: Compared with nonparticipation, participation in community gathering places was associated with some outcomes in the following 3
domains: physical/cognitive health (better higherlevel functional capacity), social well-being (more frequent participation in hobby groups, senior
citizens clubs, learning or cultural groups, and seeing more friends within a month), and prosocial/altruistic behaviors (more frequent participation
in volunteering; after Bonferroni correction as p < .0015, .05/34).

Discussion and Implications: Evidence was mixed and more modest for the outcomes in three other domains, mental health, psychological
well-being, and health behaviors. Promoting participation in community gathering places may not only fulfill its original goal (ie, preventing func-
tional disability) but also enhance other domains of human well-being, potentially by increasing social interactions.

Translational Significance: Promoting participation in community gathering places is the primary strategy for the prevention of functional
disability in Japan. Roles of community gathering places in promoting multidimensional health and well-being are understudied. This study
demonstrates that participation in community gathering places was associated with some outcomes in the following 3 domains: physical/
cognitive health, social well-being, and prosocial/altruistic behaviors. A community intervention with community gathering places may
contribute not only to the prevention of functional disability but also to the promotion of health and well-being in some other domains.

Keywords: Cognitive health, Healthy aging, Health behavior, Mental health, Physical health

Aging populations are ongoing worldwide, and increasingly ~ for this demographic shift (1). Japan has one of the most aged
more countries must tackle the resulting major challenges to populations globally (28.8% of the population was aged =65
ensure that their health and social systems are well prepared years as of 2020) (2). Hence, Japan’s strategy for handling its
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aging population can inform future policies in other countries
that are expected to face similar problems associated with
population aging in the near future (3). Since 20135, Japan has
focused on a population-based approach as its primary strat-
egy for the prevention of functional disability (4). Specifically,
the Japanese government has promoted community gath-
ering places called “Kayoi-no-ba,” an initiative by local
governments to promote social activities and build social cap-
ital for the prevention of functional disability (4-7). There
are 3 theoretical reasons why building community gathering
places might promote healthy aging. First, community gath-
ering places serve as a mutual focal point where locally living
older adults can work on health-promoting activities. These
activities, which involve physical activities and cognitive ex-
ercises, include arts, crafts, music, health education seminar,
and physical and brain exercises (4,8). Second, community
gathering places may also foster social interaction and build
stronger social ties among participants, which can contrib-
ute to their health through the exchange of emotional, in-
strumental, and informational social support, and cultivating
community social capital (9,10). Lastly, social engagement
through community gathering places may give participants a
sense of purpose in life, potentially improving health by buff-
ering psychological distress and promoting health behaviors
(11-13). In these community gathering places, local govern-
ments, together with citizen volunteers, create social gather-
ings for older adults, and these gatherings are held in common
spaces, such as community centers, neighborhood association
halls, and parks that are easily accessible to community mem-
bers and have a low participation fee (4,7,14). Community
gathering places have been widely introduced across 95.9%
(1 670/1 741) of Japanese municipalities in 2019 and partic-
ipated by 6.7% (2 374 726/35 486 813) of the entire older
adult population (15).

Participation in community gathering places is associated
with various health-related outcomes, including physical
function (16), physical activity (17), social participation (18),
self-rated health (19), instrumental activities of daily living
(ADL) (18), intellectual activities (18), frailty (20,21), func-
tional disability (22-24), dementia (25), and medical costs
(17). However, these previous studies have faced several chal-
lenges. First, most previous studies only examined a single
(19-25) or a few outcomes (16-18) at a time. Health is not
simply the absence of disease, but a multidimensional con-
struct defined as “a state of complete physical, mental, and
social well-being.” (26) However, some important domains
of such multidimensional well-being (eg, purpose in life) are
understudied. Promoting social capital via community gath-
ering places might backfire—for example, it may increase
smoking, alcohol consumption, and excessive stress due to
peer pressure (27); hence, examining wide-ranging outcomes
simultaneously will help us evaluate the comprehensive and
holistic effects of community gathering places on multiple
domains of health and well-being. Second, the study design
of the prior works could have been improved from causal
inference perspectives. For example, most of the prior stud-
ies relied on repeated cross-sectional design (20) or longitu-
dinal design with only 2 survey waves (17,18,23) or design
using data from only the group participating in the commu-
nity gathering place (16,21). In a cross-sectional study, cau-
sality cannot be inferred because of reverse causation (ie,
prebaseline health affects participation in community gath-
ering places). Adjusting for outcome values before exposure
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assessment (ie, participation in community gathering places)
can be effective in reducing reverse causality and bias due to
some types of unmeasured confounders (28). However, such
rigorous adjustment has rarely been done because it requires
data from at least 3 waves (1 for preexposure covariates, 1 for
exposure, and 1 for outcome assessment).

Therefore, the present study examined the longitudinal
associations between participation in a community gather-
ing place and wide-ranging subsequent health and well-being
outcomes among older adults in Japan. We leveraged 3-wave
data from a nationwide cohort study of Japanese older adults
and adjusted for preexposure covariates, including preexpo-
sure outcome values, to reduce bias due to confounding and
reverse causation. We adopted an outcome-wide approach
(29) and holistically estimated the effects of participation
in community gathering places on wide-ranging outcomes
from the following domains: physical/cognitive health, men-
tal health, subjective well-being, social well-being, pro-social/
altruistic behaviors, and health behaviors.

Method

Study Participants

We used 3-wave data from the 2013, 2016, and 2019 sur-
veys of the Japan Gerontological Evaluation Study (JAGES)
(30,31), a nationwide survey of older adults without national
long-term care insurance (LTCI) service in Japan. Figure 1
shows a detailed flowchart of participant selection, and
Supplementary Figure 1 illustrates the temporal order of
data linkage and the variables included in the analysis. In
2013, JAGES mailed self-administered questionnaires to
physically and cognitively independent older adults aged 65
years and over (7 = 137 736; response rate: 71.1%). In 2016,
JAGES conducted a follow-up survey (r = 79 049, follow-up:
57.4%). JAGES randomly selected 12.5% (1 =9 833) of the
respondents and distributed a questionnaire containing items
regarding participation in community gathering places. These
9 833 individuals were categorized into 2 samples by linking
them to 1) the 2019 follow-up survey containing information
on self-reported outcomes (7 = 4 357; follow-up rate: 44.3%)
and 2) the national LTCI database containing information
on the onset of all-cause mortality, dementia, and functional
disability between 2016 and 2019 (7 = 6 070). We excluded
respondents with inconsistently reported age or gender
between survey waves and improbable height (<100 cm or
>200 cm) or weight values (<30 kg or >100 kg). Ultimately,
we included 4 232 individuals for the 2019 survey-based out-
comes and 5 879 individuals for the LTCI-based outcomes.

This study was performed in line with the principles of
the Declaration of Helsinki. Ethical approval for this study
was obtained from the Ethics Committee at Chiba University
(Approval number: 2493) and the National Center for
Geriatrics and Gerontology (Approval number: 992). JAGES
respondents were explained that participation in the study
was voluntary and that completing and returning the self-
administered questionnaire meant agreeing to participate in
the study.

Measures
Exposure variable

Our exposure variable was participation in a community
gathering place, taken from the 2016 survey. This variable
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Figure 1. Participant flow for analytic sample. LTCI = Long-term care
insurance.

was measured using the following question: “How long have
you been participating in salon activities at local governments
and social welfare councils?” Participants were given the fol-
lowing answer choices: “never participated,” “used to partic-
ipate but stopped,” “participated less than 1 year,” “1 year to
less than 2 years,” “2 years to less than 3 years,” “3 years to
less than 4 years,” “more than 4 years,” and “participating
but for an unknown period.” We categorized the responses
“never participated” and “used to participate but stopped” as
not participating and the other responses as participating in
community gathering places.

Outcome variables

Building on theorizing around multidimensional well-
being and following a prior outcome-wide study in Japan,
we examined 34 outcomes across 6 domains of health
and well-being in 2019 (3 years after the exposure assess-
ment) (32-34). These domains included the physical/
cognitive health, mental health, subjective well-being, social well-
being, pro-social/altruistic behaviors, and health behaviors. In
particular, physical/cognitive health domain consisted of death,
cognitive disability (dementia), functional (physical or cogni-
tive) disability, natural remaining teeth, self-rated health, body
mass index (BMI), higher-level functional capacity (35,36), and
self-reported current treatment for chronic diseases (hyperten-
sion, diabetes, dyslipidemia, heart disease, stroke, and respira-
tory disease). The mental health domain included depressive
symptoms and a sense of hopelessness. The subjective well-
being domain included happiness and life satisfaction. Social

well-being domain included frequency of participation in
sports group/hobby group/senior citizens club/learning or cul-
tural groups, frequency of meeting friends, number of friends,
frequency of going out, emotional social support, and instru-
mental social support. Prosocial/altruistic behaviors domain
included frequency of volunteering and sharing of skills and
experiences. Finally, health behaviors domain consisted of cur-
rent smoking, meat and fish intake, vegetable and fruit intake,
walking time, and participation in health screening.

Data on death, cognitive disability (dementia), and func-
tional (physical or cognitive) disability during the 3-year
follow-up were obtained by linking the participants to reg-
istries maintained by local municipal governments recorded
under the Japanese LTCI system (37,38). Cognitive and
functional disability levels were identified by eligibility
assessment for LTCI benefits; a trained investigator eval-
uated applicants requesting for long-term care in terms of
ADL and instrumental ADL (IADL), cognitive function, and
mental and behavioral disorders following a standardized
protocol and assessed whether they were eligible to receive
benefits (see Supplemental Text, Supplementary Table 1 and
Supplementary Material for more details). Except for the out-
comes from the LTCI database (ie, death, dementia, and func-
tional disability), data on all other outcomes were obtained
from the 2019 survey. Supplementary Table 2 shows further
details about each outcome measurement.

Covariates

We obtained all covariates from the 2013 survey—3 years
prior to the 2016 survey in which the exposure was assessed.
We included the following preexposure characteristics: age,
gender, years of education (<9, 10-12, or >13 years), house-
hold equivalized income (continuous value), employment
(never, retired, or current), marital status (married, single, or
others), living alone, ADL (dependent or independent), and
population density (continuous value). In identifying the pop-
ulation density of habitable land, we divided the population
by the area of habitable land at the municipality level from
national statistical data (39,40). These characteristics were
potential confounding factors that could correlate with par-
ticipation in community gathering places and the various sub-
sequent health and well-being outcomes. More specifically,
we expect that community gathering places participants will
be female and healthier compared to non-participants based
on the findings of previous studies (22,25).

To reduce the possibility of reverse causation (ie, preexpo-
sure health and well-being affect participation in community
gathering places), we also adjusted for prior values of the out-
comes, except for death, dementia, and functional disability
as the participants did not have these conditions in the preex-
posure wave by design.

Statistical Analysis
All continuous values are expressed as mean (standard devia-
tion (SD)), and categorical variables are reported as numbers
(percentages). We did not statistically compare covariates.
Statistical tests are not appropriate to assess the presence of
confounding (41). We showed the prebaseline characteristics
and prior outcome values taken from the 2013 study sample
linked to the 2019 survey (7 = 4 232, Table 1) and linked to
national LTCI records (z = 5 879; Supplementary Table 3)
We adopted an outcome-wide analytic approach (29,32).
This approach examines the effects of a single exposure on
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Table 1. Prebaseline Characteristics and Prior Outcome Values Taken From 2013 Stratified By Participation in a Community Gathering Place in 2016 of
the Study Sample Linked to the 2019 survey (n = 4 232)?

Prebaseline Characteristics Participation in a Community Gathering Place
Nonparticipation Participation
n=3263 n=658
mean (SD) n (%)
Sociodemographic factors
Age (years) 71.8 (5.0) 72.3 (4.9)
Gender (female) 1593 (48.8) 439 (66.7)
Education
<9 years 1040 (31.9) 175 (26.6)
10-12 years 1344 (41.2) 315 (47.9)
>13 years 833 (25.5) 165 (25.1)
Household income (10 thousand yen) 257.1(162.3) 243.4 (132.3)
Employment
Never 305 (9.4) 60 (9.1)
Retired 1,865 (57.2) 456 (69.3)
Current 901 (27.1) 106 (16.1)
Marital status
Married 2,553 (78.2) 492 (74.8)
Single/others 678 (20.8) 159 (24.2)
Living alone 366 (11.2) 9 (13.5)
Activities of daily living (independent) 3163 (96.9) 638 (89.0)
Population density (per square km) 4,394.4 (3,612.8) 4,043.7 (3,520.8)
Prior physical/cognitive health
No natural teeth remaining 210 (6.4) 35 (5.3)
Self-rated health (excellent and good) 2,859 (87.6) 583 (88.6)
Body mass index (kg/m?) 22.9 (3.1) 22.9 (3.0)
Higher-level functional capacity 11.8 (1.6) 12.3 (1.1)
Self-reported hypertension 1,345 (41.2) 247 (37.5)
Self-reported diabetes 399 (12.2) 72 (10.9)
Self-reported dyslipidemia 469 (14.4) 114 (17.3)
Self-reported heart disease 294 (9.0) 57 (8.6)
Self-reported stroke 73 (2.2) 12 (1.8)
Self-reported respiratory disease 134 (4.1) 25(3.8)
Prior mental health
Depressive symptoms 2.7 (3.0) 2.1 (2.5)
Hopeless 430 (13.2) 64 (9.7)
Prior psychological well-being
Happiness 7.5(1.7) 7.6 (1.6)
Life satisfaction 2,728 (83.6) 580 (88.2)
Prior social well-being
Participation in sports group 2.0 (1.6) 2.8 (1.8)
Participation in hobby group 2.1 (1.5) 3.1(1.5)
Participation in senior citizens club 1.2 (0.7) 1.7 (1.1)
Participation in learning or cultural groups 1.3 (0.8) 1.8 (1.2)
Frequency of meeting friends 3.7 (1.6) 4.3 (1.4)
Number of friends seen within a month 3.6 (1.3) 4.1 (1.1)
Frequency of going out 5.7(0.6) 5.8 (0.5)
Emotional social support 3,053 (93.6) 631 (95.9)
Instrumental social support 3,085 (94.5) 623 (94.7)
Pro-social/altruistic behaviors
Volunteering 1.4 (1.0) 2.1(1.4)

Sharing skills and experiences 1.3 (0.9) 1.5 (1.0)
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Table 1. Continued
Prebaseline Characteristics Participation in a Community Gathering Place
Nonparticipation Participation
n=3263 n=658
mean (SD) n (%)
Prior health behaviors
Current smoking status 334 (10.2) 26 (4.0)
Frequency of meat and fish intake 5.3 (1.1) 5.4 (1.1)
Frequency of vegetable and fruit intake 6.1 (1.0 6.4 (0.8
Walking 2.4 (1.0) 2.4 (1.0)
Health screening 2,101 (64.4) 459 (69.8)

Notes: SD = standard deviation.
*Study sample linked to the 2019 survey (n = 4 232).

multiple outcomes, thereby providing holistic evidence on
exposure-health associations and reducing the risk of p-
hacking and publication bias (29). This approach has been
applied in several studies, including 2 studies conducted in
Japan in which internet use (33) and having a purpose in life
(“Ikigai”) (13) were exposures of interest. We applied sepa-
rate regression models to examine the associations between
participation in community gathering places taken from
the 2016 survey and the various outcomes taken from the
2019 survey, adjusting for both preexposure characteris-
tics and prior outcome values taken from the 2013 survey
(Supplementary Figure 1). Depending on the nature of the
outcome, we used different models: (1) logistic regression for
rare binary outcomes with <10% prevalence (death, demen-
tia, functional disability at level 2, no natural teeth remaining,
stroke, respiratory disease, and current smoking); (2) Poisson
regression for nonrare binary outcomes with a prevalence
>10% (functional disability at any levels, self-rated health,
hypertension, diabetes, dyslipidemia, heart disease, hopeless-
ness, life satisfaction, emotional social support, instrumental
social support, and health screening); and (3) linear regression
for continuous outcomes (BMI, higher-level functional capac-
ity, depressive symptoms, happiness, participation in a sports
group/hobby group/ senior citizens club/learning or cultural
groups, frequency of meeting friends, number of friends seen
within a month, volunteering, sharing of skills and experi-
ences, vegetable and fruit intake, and walking). Logistic
regression models for rare binary outcomes yield odds ratios
approximating risk ratios, whereas modified Poisson regres-
sion models for nonrare binary outcomes estimate risk ratios
(42). All continuous outcomes were standardized (mean = 0,
SD =1) to allow the effect estimates to be interpreted as SD
changes in the corresponding outcomes. Standard errors
were clustered at the municipality district level to determine
the potential correlation of the participants within the same
district.

To address potential issues of multiple testing and increased
risk for false positives resulting from the simultaneous assess-
ment of the associations between participation in community
gathering places and the 34 outcomes (outcome-wide ana-
lytic approach), we used Bonferroni correction (29). In this
method, we divided the nominal significance level of the test
(o0 =.05) by the number of tests and defined a more conser-
vative p-value cutoff for Bonferroni correction as p =.0015
(0.05/34).

The self-administered questionnaires contained missing
data; hence, using multivariate normal imputation, we cre-
ated 20 imputed data and combined the estimates across
imputations by using Rubin’s rule (43,44).

We also conducted 2 additional analyses. To evaluate the
robustness of the estimated associations to unmeasured con-
founding, we calculated E-values for each exposure-outcome
association (45). E-values quantified the unmeasured con-
founder’s minimum required strength of association on the
risk ratio scale with both the exposure and outcome, above
and beyond the adjusted covariates, to explain the observed
association. Moreover, we examined the antecedents of par-
ticipation in community gathering places by conducting a
modified Poisson regression analysis with robust standard
errors to estimate the risk ratios for the associations between
the preexposure characteristics and participation in commu-
nity gathering places. All statistical analyses used Stata 17/IC
(StataCorp, College Station, TX, USA).

Results

Table 1 shows the prebaseline characteristics and prior out-
come values taken from the 2013 study sample linked to the
2019 survey (n=4 232). Community gathering places par-
ticipants were more likely to be female, have lower house-
hold incomes, be unemployed, and be single compared with
nonparticipants. Overall, community gathering places par-
ticipants reported better physical/cognitive health, except for
self-rated health, BMI, and dyslipidemia in the prebaseline
wave. They also had fewer prebaseline depressive symptoms
and sense of hopelessness, higher life satisfaction with sub-
jective well-being, higher social well-being (excluding fre-
quency of going out), more pro-social/altruistic behaviors
(ie, volunteering and sharing of skills and experiences), and
better health behaviors (except for walking and frequency of
meat and vegetable consumption). Similar trends were found
for prebaseline characteristics and prior outcome values in
the study sample linked to national LTCI records (7 = 5 879;
Supplementary Table 3).

Table 2 shows the estimated standardized beta coefficients
(continuous outcomes), risk ratios (nonrare binary out-
comes), and odds ratios (rare binary outcomes) for the asso-
ciation of participation in community gathering places with
health and well-being in 2019, adjusting for preexposure
characteristics and prior outcome values taken from the 2013
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Table 2. Participation in a Community Gathering Place in 2016 and Subsequent Health and Well-being in 2019 Among Older People in Japan

Outcomes in 2019 Participation in a Community Gathering Place
Nonparticipation Participation
Reference RR/OR/B 95% CI p Value
Physical/cognitive health
Death 1.00 1.14 0.80 1.61 465
Dementia 1.00 1.00 0.50 2.02 998
Functional disability (any levels) 1.00 1.22 0.96 1.56 103
Functional disability (level 2 or greater) 1.00 1.08 0.73 1.59 .705
No natural teeth remaining 0.00 0.80 0.48 1.33 384
Self-rated health 1.00 1.01 0.98 1.05 451
Body mass index 0.00 0.00 -0.05 0.05 982
Higher-level functional capacity 0.00 0.13 0.08 0.19 <.001 o
Self-reported hypertension 1.00 1.03 0.94 1.12 578
Self-reported diabetes 1.00 0.86 0.74 0.99 .040 *
Self-reported dyslipidemia 1.00 1.08 0.92 1.27 338
Self-reported heart disease 1.00 0.90 0.75 1.09 .290
Self-reported stroke 1.00 1.08 0.61 1.90 .801
Self-reported respiratory disease 1.00 0.83 0.49 1.39 473
Mental health
Depressive symptoms 0.00 -0.10 -0.18 -0.03 .006 o
Hopelessness 1.00 0.82 0.66 1.01 .061
Psychological well-being
Happiness 0.00 0.06 -0.02 0.14 130
Life satisfaction 1.00 1.03 1.00 1.06 .054
Social well-being
Participation in sports group 0.00 0.12 0.03 0.21 .008 o
Participation in hobby group 0.00 0.25 0.17 0.34 <.001 o
Participation in senior citizens club 0.00 0.30 0.20 0.39 <.001 o
Participation in learning or cultural groups 0.00 0.24 0.12 0.37 <.001 o
Frequency of meeting friends 0.00 0.10 0.03 0.18 .005 o
Number of friends seen within a month 0.00 0.21 0.12 0.29 <.001 e
Frequency of going out 0.00 0.08 0.02 0.15 011 *
Emotional social support 1.00 1.01 1.00 1.03 110
Instrumental social support 1.00 1.00 0.98 1.02 .832
Pro-social/altruistic behaviors
Volunteering 0.00 0.36 0.26 0.46 <.001 HEE
Sharing skills and experiences 0.00 0.13 0.03 0.23 .009 o
Health behaviors
Current smoking status 1.00 0.96 0.53 1.76 905
Frequency of meat and fish intake 0.00 0.04 -0.03 0.12 238
Frequency of vegetables and fruits intake 0.00 0.10 0.04 0.16 .002 *E
Walking 0.00 0.04 -0.03 0.11 245
Health screening 1.00 1.07 1.00 1.14 .035 *

Notes: CI = confidence interval; OR = odds ratio; RR = risk ratio.

2All continuous outcomes (body mass index, higher-level functional capacity, depressive symptoms, happiness, participation in sports group, participation in
hobby group, participation in senior citizens club, participation in learning or cultural groups, frequency of meeting friends, number of friends seen within a
month, volunteering, sharing skills and experiences, eating meat and fish, eating vegetables and fruits, and walking) were standardized (mean = 0, standard
deviation = 1), and 3 was the standardized effect size.

The estimates for the rare binary outcomes (no natural teeth remaining, stroke, respiratory disease, and current smoking) were odds ratios estimated by
logistic regression. The estimates for other dichotomized outcomes (self-rated health, hypertension, diabetes, dyslipidemia, heart disease, hopelessness, life
satisfaction, emotional social support, instrumental social support, and health screening) were risk ratios estimated by modified Poisson regression.

> All models were controlled for sociodemographic factors (age, gender, education, household income, employment, marital status, living alone, and
population density), baseline activities of daily living and prior outcome values except for death, dementia, and functional disabilities.

¢ Regression was performed using the study sample linking the 2013 and 2016 surveys to the national long-term care insurance data (7 = 5 879) for the
outcomes of death, dementia, and functional disabilities and using the study sample linking the 2013 and 2016 surveys to the 2019 survey (7 = 4 232) for
all other outcomes.

* p < .05 before Bonferroni correction; ** p < .01 before Bonferroni correction; *** p < .05 after Bonferroni correction (the p-value cutoff for Bonferroni
correction is p = .05/34 outcomes = p < .00135).
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survey. Community gathering place participants had better
higher-level functional capacity (standardized beta = 0.13;
95% confidence interval [CI]: 0.08, 0.19; p <.001), were
involved in a hobby group more frequently (standardized
beta = 0.25; 95% CI: 0.17, 0.34; p <.001), participated in
senior citizens club more frequently (standardized beta = 0.30;
95% CI: 0.20, 0.39; p < .001), participated in learning or cul-
tural groups more frequently (standardized beta = 0.24; 95%
CI: 0.12, 0.37; p < .001), had greater number of friends seen
within a month (standardized beta =0.21; 95% CI: 0.12,
0.29; p <.001), and participated in volunteering groups more
frequently(standardized beta = 0.36; 95% CI: 0.26, 0.46;
p <.001) in 2019 than nonparticipants. After Bonferroni
correction, these associations remained below the p=.05
threshold. Compared with nonparticipation, participation
in community gathering places was moderately associated
with low diabetes incidence, low depression scores, better
frequency of participation in a sports group, frequency of
going out, frequency of meeting friends, frequency of partic-
ipation in sharing of skills and experiences, health screening,
and frequency of fruit and vegetable consumption. However,
these associations were above the threshold of p =.05 after
Bonferroni correction. There was little evidence of associa-
tion between participation in community gathering places
and other outcomes such as death, dementia, or functional
disability.

Table 3 shows the calculated E-values, which indicated
that the observed associations between participation in com-
munity gathering places and some outcomes were robust to
an unmeasured confounder. For example, for the association
between participation in community gathering places and
hobby group participation, an unmeasured confounder would
need to be associated with both the exposure and outcome by
a risk ratio of 1.83-fold each (conditional on the measured
covariates) to fully explain the observed association and by
that of 1.62-fold to shift the CI to include the null value.

Table 4 shows the results of the antecedent analysis. We
found that older age, female, better higher-level functional
capacity, higher social well-being (frequency of participation
in a hobby group/senior citizens club/ learning or cultural
groups), and more prosocial and altruistic behaviors (fre-
quency of volunteering) in the preexposure wave predicted
subsequent participation in community gathering places. The
highest risk ratio was observed for gender (1.49), which was
smaller than the E-value for hobby group participation (1.62).

Discussion

This longitudinal study with a 3-year follow-up period exam-
ined the relationship between participation in community
gathering places, which is the primary strategy for the preven-
tion of functional disability in Japan, and subsequent health
and well-being. There are 5 main findings. First, participation
in community gathering places was associated with several
social well-being outcomes, such as more frequent partici-
pation in a hobby group/senior citizens club/learning or cul-
tural groups and a greater number of friends seen within a
month. Second, participation in community gathering places
was associated with more frequent volunteering. Third, in
terms of physical/cognitive health, community gathering
place participants had better higher-level functional capacity
than nonparticipants. Fourth, there was modest evidence that

Table 3. Robustness to Unmeasured Confounding (E-values) of
Associations Between Participation in a Community Gathering Place and
Subsequent Health and Well-Being in 2019 in Japan.

Outcomes in 2019 E-values
Point Estimate CI Limit
Physical/cognitive health
Death 1.54 1.00
Dementia 1.03 1.00
Functional disability (any levels) 1.75 1.00
Functional disability (level 2 or 1.37 1.00
greater)
No natural teeth remaining 3.56 1.00
Self-rated health 1.13 1.00
Body mass index 1.02 1.00
Higher-level functional capacity 1.50 1.35
Self-reported hypertension 1.19 1.00
Self-reported diabetes 1.61 1.09
Self-reported dyslipidemia 1.38 1.00
Self-reported heart disease 1.45 1.00
Self-reported stroke 1.36 1.00
Self-reported respiratory disease 1.72 1.00
Mental health
Depressive symptoms 1.43 1.20
Hopelessness 1.75 1.00
Psychological well-being
Happiness 1.30 1.00
Life satisfaction 1.19 1.00
Social well-being
Participation to sports group 1.47 1.21
Participation to hobby group 1.83 1.62
Participation to senior citizens club ~ 1.95 1.70
Participation to learning or cultural ~ 1.80 1.48
groups
Frequency of meeting friends 1.43 1.20
Number of friends seen within a 1.71 1.49
month
Frequency of going out 1.37 1.16
Emotional social support 1.12 1.00
Instrumental social support 1.05 1.00
Prosocial/altruistic behaviors
Volunteering 2.12 1.85
Sharing skills and experiences 1.50 1.21
Health behaviors
Current smoking status 1.23 1.00
Frequency of meat and fish intake 1.24 1.00
Frequency of vegetables and fruits 1.42 1.23
intake
Walking 1.24 1.00
Health screening 1.35 1.07

Note: CI = confidence interval.

participation in a community gathering place was associated
with lower depressive symptoms scores and a higher fre-
quency of fruit and vegetable consumption. Fifth, there was
no strong evidence that participation in community gathering
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Table 4. Antecedents of Participation in a Community Gathering Place in 2016.

Prebaseline Characteristics Community Gathering Places Participation in 2016
RR 95%CI p Value
Sociodemographic factors
Age 1.02 1.01 1.03 .001 R
Female (vs. male) 1.49 1.25 1.79 <.001 R
Education (vs. <9 years)
10-12 years 1.16 1.04 1.29 .007 o
>13 years 1.07 0.94 1.22 297
Household income (yen) 1.00 1.00 1.00 .076
Employment (vs. current)
Retired 1.32 1.08 1.61 .006 o
Never 1.02 0.79 1.31 .886
Married (vs. single/others) 1.01 0.83 1.22 .950
Living alone (vs. living not alone) 1.04 0.85 1.28 .674
Activities of daily living independent (vs. not independent) 1.05 0.79 1.40 718
Population density (per 100 square km) 0.99997 0.99995 0.99999 .003 **
Physical/cognitive health
No natural teeth remaining 0.80 0.62 1.03 .081
Self-rated health 0.82 0.69 0.98 .030 #*
BMI 1.02 0.96 1.07 539
Higher-level functional capacity 1.16 1.06 1.26 .001 o
Self-reported hypertension 0.91 0.82 1.02 .098
Self-reported diabetes 1.03 0.86 1.23 742
Self-reported dyslipidemia 0.95 0.81 1.12 558
Self-reported heart disease 0.99 0.82 1.19 .882
Self-reported stroke 0.88 0.56 1.40 .595
Self-reported respiratory disease 1.02 0.82 1.28 .839
Mental health/psychological distress
Depressive symptoms 0.99 0.91 1.08 885
Hopelessness 1.07 0.89 1.29 473
Psychological well-being
Happiness 1.00 0.93 1.07 959
Life satisfaction 0.93 0.77 1.13 473
Social well-being
Participation to sports group 1.07 1.01 1.14 .028 *
Participation to hobby group 1.12 1.05 1.19 .001 o
Participation to senior citizens club 1.18 1.13 1.23 <.001
Participation to learning or cultural groups 1.10 1.06 1.15 <.001
Frequency of meeting friends 1.02 0.95 1.09 .587
Number of friends seen within a month 1.12 1.04 1.21 .005 3
Frequency of going out 0.98 0.93 1.04 554
Emotional social support 0.86 0.66 1.12 270
Instrumental social support 0.81 0.60 1.09 168
Character and virtue
Volunteering 1.20 1.15 1.26 <.001 o
Sharing skills and experiences 0.97 0.92 1.01 128
Health behaviors
Current smoking status 0.82 0.62 1.09 181
Frequency of meat and fish intake 0.91 0.86 0.97 .002 *
Frequency of vegetables and fruits intake 1.15 1.05 1.25 .002 o
Walking 0.04 -0.03 0.11 245
Health screening 0.95 0.90 1.01 131

Notes: CI = confidence interval; RR = risk ratio.

* We used a modified Poisson regression with robust standard errors to estimate prevalence ratios for the association between each of the predictors in 2013
and participation in Community gathering places in 2016, controlling for all other prebaseline covariates.

* p < .05 before Bonferroni correction; ** p < .01 before Bonferroni correction; *** p < .05 after Bonferroni correction (the p-value cutoff for Bonferroni
correction is p = .05/34 outcomes = p <.0015).



Innovation in Aging, 2023, Vol. 7, No. 9

places was associated with other measures of subsequent
health and well-being.

The observed associations between participation in com-
munity gathering places and outcomes in social well-being
domain are consistent with a previous study (18) wherein a
year after the opening of a community gathering place, partic-
ipants had more opportunities to get involved in sports group
than nonparticipants. With a 3-year follow-up period, the
present study extended the prior evidence and demonstrated
that community gathering place participants (vs. nonpartici-
pants) were involved more frequently in more diverse types of
social activities, including hobby group, senior citizens club,
and study or cultural groups. A possible explanation for this
finding is that community gathering place participants may,
through interactions with other participants at the gather-
ing, get invited to or receive information on other activities
that take place outside of the gathering. This finding is in line
with the government’s aim to promote social interaction and
build social capital among older community-dwelling adults
through a community gathering place (4,5,7).

Similarly, volunteering, which was included in the pro-
social and altruistic behavior domain, might be promoted
by participation in community gathering places. Volunteers
perceive that participation offers opportunities close at hand
(46). In a survey conducted by the National Council of Social
Welfare, 20.2% of the respondents answered that they partic-
ipated in volunteer activities because they were “invited by a
friend or acquaintances” (47).

In terms of the outcomes in the physical/cognitive health
domain, community gathering place participants had better
higher-level functional capacity than nonparticipants, and this
result is consistent with the original aim of the community-
based interventions (ie, prevention of functional disability)
and the findings of a prior prospective cohort study (18). In
our study, the indicators of higher-level functional capacity
included instrumental self-maintenance (eg, “Can you go out
alone by train or bus?”), intellectual activities (eg, “Are you
interested in health-related articles or TV programs?”), and
social roles (eg, “Do you give advice to family and friends?”)
(35), which can be facilitated by participation in community
gathering places. Observed associations, if causal, suggest
that participating in a community gathering place may facili-
tate older adults to use a train or bus or to go out with people
they meet at the gathering more often. Similarly, conversa-
tions at community gathering places may increase interest in
health-related information and provide more opportunities to
visit friends’ homes or offer advice to friends.

We did not find evidence of an association between partici-
pation in community gathering places and mortality, dementia
onset, and functional disability during the 3-year follow-up
period even though these outcomes are primary targets of the
prevention of functional disability in Japan (4,7). In previous
studies (22,25), the establishment of social interaction and
the maintenance of physical and cognitive functions through
participation in community gathering places inhibited func-
tional disability and dementia onset. The inconsistency may
be due to the more rigorous adjustment of confounding and
reverse causation that we performed. It is also possible that
our follow-up length was too short for the protective effects
of participation in community gathering places on functional
disability, dementia, and mortality to manifest. In past stud-
ies, the follow-up periods were approximately 4 (23), 5 (22),
and 6 (24) years for functional disability and 7 years (25) for

dementia. A previous study reported no difference in func-
tional disability between participants and nonparticipants in
a 2-year follow-up, but a difference was detected in a 4-year
follow-up (23). Several prior studies (48-51) on social partici-
pation and mortality also had a minimum follow-up period of
7.4 years (48) and maximum of 20 years (51). Further studies
with a longer follow-up period are warranted to examine the
role of community gathering places in preventing functional
and cognitive disabilities.

Contrary to our findings, a previous study examined a sim-
ilar study population of older adults in Japan and reported
a significant association between participation in community
gathering places and improvement in self-rated health by
utilizing instrumental variable estimation (19). This inconsis-
tency may be attributable to differences in target populations
and a lack of variance. The instrumental variable approach
estimates the average compliers effect—a subpopulation of
individuals who adheres the treatment status that was indi-
cated by the instrument (52,53). In contrast, our study exam-
ined the exposure effects of the entire study sample. If the
compliers and the remaining individuals in older population
in Japan differ in terms of characteristics that could contrib-
ute to effect heterogeneity, the results may not be comparable.

Although the association was above the threshold of p = .05
after Bonferroni correction, our study showed the modest asso-
ciation of participation in community gathering places with
lower depressive symptoms scores. Considering the robust evi-
dence in the associations between social participation in older
people and depression (54), and assuming that the relationship
observed in this study is causal, our study suggests that partic-
ipation in a community gathering places may alleviate depres-
sive symptoms directly and/or indirectly via promoted social
interaction and social participation as we found in this study.

Among the health behaviors, the frequency of fruit and
vegetable intake tended to be higher among community gath-
ering places participants, although this finding needs to be
interpreted with caution because the association was above
the threshold of p = .05 after Bonferroni correction. A previ-
ous study reported that local social networks may promote
frequent consumption of fruits and vegetables (55). This
mechanism may be explained by social contagion, which
refers to the notion that information and behaviors spread
through a social network (9). Some older adults may obtain
health information and be encouraged to consume a healthy
diet (eg, fruits and vegetables) as a result of participating in a
community gathering place.

Although participation in community gathering places
seems effective, the antecedent analysis revealed some chal-
lenges in its future dissemination. Community gathering
places participants were mostly females, older, and unem-
ployed. Particularly, female predominance in the participation
in community gathering places is consistent with several prior
studies in Japan (5,16-19,21-25). In Japan, the proportion of
working older adults is particularly high among males (56).
In addition, many males do not participate in community
organizations because they are too busy (57). Offering attrac-
tive programs for retired males may be a key to promoting
male participation. The participation rate of older males was
reported to be higher in community gathering places with
some specific programs (eg, hobbies and exercise programs)
(5). Recruiting males as staff to run the community gathering
place may be effective because males feel proud to have a
role (58). Because popular programs likely differ by gender
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and other factors, local governments may need to consider
what type of programs they offer to attract more diverse
participants.

An outcome-wide approach provides a holistic assessment
of a single exposure for a wide range of outcomes as discussed
earlier (29,32). Recently, several studies (13,33) explored the
associations between an exposure of interest and various out-
comes by leveraging a 3-wave data set. A study in Japan, for
example, used the same data set as this study and explored
the multidimensional impacts of internet use on health and
well-being for the promotion of internet usage among older
adults (33). The outcome-wide approach can be a potential
tool to provide evidence for the implementation and promo-
tion of an intervention of interest, which was participation in
a community gathering place in this study.

Our study has some limitations. First, we cannot exclude the
possibility of unmeasured confounding (eg, household wealth).
Nonetheless, we adjusted for a rich set of covariates, including
prior levels of outcomes, taking advantage of the 3-wave panel
structure. Moreover, our sensitivity analysis using E-value sug-
gested that some evidence in this study is robust even consid-
ering the unmeasured confounding. For example, the E-value
for the 95% CI limit of hobby group participation was 1.62.
This suggests that bias due to an unmeasured confounder even
as strong as gender, which was the strongest predictor of par-
ticipation in community gathering places conditional on other
observed covariates (risk ratio = 1.49), cannot explain the
observed association. In addition, we ensured that covariates
were observed before the exposure assessment, so the over-
adjustment of potential mediators is unlikely. Second, reverse
causation cannot be avoided completely. For example, older
adults who participated in community gathering places orig-
inally had a high level of functionality, resulting in participa-
tion in community gathering places. However, for this reverse
causality, we took advantage of the 3-wave panel structure,
which enables us to include prior outcome levels to reduce.
Such control for baseline outcome does not eliminate the pos-
sibility of reverse causation but helps to mitigate it (29). Third,
selection bias due to selective attrition is possible. The largest
sample attrition in this study was the random selection of par-
ticipants receiving the questionnaire containing the commu-
nity gathering place item in the 2016 survey (12.5% of the
original sample). This attrition was random; hence, the result-
ing selection bias is likely minimal. However, attrition in other
steps of the sample selection (eg, loss-to-follow-up between
baseline and the follow-up wave) might have caused selection
bias. Our post hoc analysis indicated that the analytic sample
linking the 2013 wave, the 2016 wave, and the 2019 wave
(7 =4 232) tended to be younger, more educated, and married
and report higher income as well as better health/well-being in
the prebaseline wave, compared with the sample of the data
linking the 2013 wave and the 2016 wave (=7 612) and
the analytic sample linking the 2013 wave, the 2016 wave,
and the national long-term care insurance record (7 =35 879)
(Supplementary Table 4). Fourth, the types of activities (eg,
hobbies, exercise, or intellectual activities) offered at commu-
nity gathering places could not be considered because such
data was not available in this study. The types of activities
most effective in promoting health and well-being need to be
explored in the future, including an understanding of which
older adults participate in which activities.

In conclusion, this study showed a wide range of evidence
that participation in community gathering places promotes the
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health and well-being of older adults in Japan. Participation
in community gathering places was associated with several
social well-being outcomes, such as more frequent participa-
tion in a hobby group/senior citizens club/learning or cultural
groups and a greater number of friends seen within a month.
Furthermore, participation in community gathering places
was associated with more frequent volunteering. Additionally,
in terms of physical/cognitive health, participation in com-
munity gathering places had better higher-level functional
capacity than nonparticipants. A community intervention
with community gathering places, which is the primary strat-
egy for the prevention of functional disability in Japan, may
contribute not only to the prevention of functional disability
but also to promoting other domains of human well-being
by increasing social interactions. With restrictions on face-
to-face contact during the coronavirus disease 2019 (COVID-
19) pandemic, community gathering places were forced to
suspend activities. After COVID-19-related deregulation,
community gathering places will play a major role in restor-
ing face-to-face interaction among older adults.

Supplementary Material

Supplementary data are available at Innovation in Aging
online.

Funding

This study used data from JAGES (the Japan Gerontological
Evaluation Study). This study was supported by Japan
Society for the Promotion of Science (JSPS) KAKENHI
Grant Number (JP15H01972, 19K20909, 20H00557,
22K13558, 21KKO0168, 22H03352), Health Labour
Sciences Research Grant (H28-Choju-Ippan-002, 19FA1012,
19FA2001, 21GA0101, 22FA2001, 22FA1010), Japan
Agency for Medical Research and Development (AMED)
(JP18dk0110027, JP181s0110002, JP181e0110009,
JP20dk0110034, JP211k0310073, JP21dk0110037), Open
Innovation Platform with Enterprises, Research Institute and
Academia (OPERA, JPM]JOP1831) from the Japan Science and
Technology (JST), a grant from Innovative Research Program
on Suicide Countermeasures (1-4), a grant from Sasakawa
Sports Foundation, a grant from Japan Health Promotion
& Fitness Foundation, a grant from Chiba Foundation for
Health Promotion & Disease Prevention, the 8020 Research
Grant for fiscal 2019 from the 8020 Promotion Foundation
(adopted number: 19-2-06), grants from Meiji Yasuda Life
Foundation of Health and Welfare and the Research Funding
for Longevity Sciences from National Center for Geriatrics
and Gerontology (29-42,30-22,20-19,21-20). The views and
opinions expressed in this study are those of the authors and
do not necessarily reflect the official policies or positions of
the respective funding organizations.

Conflict of Interest

None.

Acknowledgments

We would like to thank the study participants. We are also
grateful to the “Kayoi-no-ba” Working Groups and Outcome


http://academic.oup.com/innovateage/article-lookup/doi/10.1093/geroni/igad084#supplementary-data

Innovation in Aging, 2023, Vol. 7, No. 9

Wide Study Working Group members for their helpful dis-

cussions.

Author Contributions

Conceptualization, K.I., A.N., T.T., T.Y., and R.W.; meth-
odology, K.I., A.N., T.Y., and K.S.; software, K.I. and A.N.;
validation, K.I. and A.N.; formal analysis, K.L; investigation,
M.Y. and K.K_; resources, K.K.; data curation, K.I. and A.N.;
writing-original draft preparation, K.I.; writing-review and
editing, K.I, AN., T.T.,, T.Y., R.W., M.Y., K.S., K.K., and K.S.;
visualization, K.L; supervision, K.K. and K.S.; project admin-
istration, K.K.; funding acquisition, K.I. and K.K. All of the
authors have read and agreed to the published version of this
manuscript.

References

1.

10.

11.

12.

13.

14.

15.

World Health Organization. Ageing and health. https://www.who.
int/news-room/fact-sheets/detail/ageing-and-health. Published
2021. Accessed May 5, 2022.

Cabinet Office Japan. Annual report on the Ageing Society FY
2021. https://www8.cao.go.jp/kourei/english/annualreport/2021/
pdf/2021.pdf. Published July 2021. Accessed May 35, 2022.

Arai H, Ouchi Y, Yokode M, et al; Members of Subcommit-
tee for Aging. Toward the realization of a better aged society:
messages from gerontology and geriatrics. Geriatr Geron-
tol Int. 2012;12(1):16-22. https://doi.org/10.1111/j.1447-
0594.2011.00776.x

Saito J, Haseda M, Amemiya A, Takagi D, Kondo K, Kondo N.
Community-based care for healthy ageing: lessons from Japan.
Bull World Health Organ. 2019;97(8):570-574. https://doi.
org/10.2471/BLT.18.223057

Nakagawa K, Kawachi I. What types of activities increase partic-
ipation in community “salons?”. Soc Sci Med. 2019;238:112484.
https://doi.org/10.1016/j.socscimed.2019.112484

Kim H, Usui H, Asami Y, Hino K. A simulation of allocation of
participants engaging in group activities at community salons: ac-
cessibility and self-stigma. Soc Sci Med. 2022;292:114547. https:/
doi.org/10.1016/j.socscimed.2021.114547

Aung MN, Koyanagi Y, Ueno S, Tiraphat S, Yuasa M. Age-
friendly environment and community-based social innovation in
Japan: a mixed-method study. Gerontologist. 2022;62(1):89-99.
https://doi.org/10.1093/geront/gnab121

Kojima M, Satake S, Osawa A, Arai H. Management of frailty under
COVID-19 pandemic in Japan. Glob Health Med. 2021;3(4):196—
202. https://doi.org/10.35772/ghm.2020.01118

Kawachi I, Berkman LE Social capital, social cohesion, and
health. Soc Epidemiol. 2014;2:290-319. https://doi.org/10.1093/
med/9780195377903.003.0008

Xue X, Reed WR, Menclova A. Social capital and health: a
meta-analysis. ] Health Econ. 2020;72:102317.

Ryff CD. Psychological well-being revisited: advances in the
science and practice of eudaimonia. Psychother Psychosom.
2014;83(1):10-28. https://doi.org/10.1159/000353263

Kim ES, Shiba K, Boehm JK, Kubzansky LD. Sense of pur-
pose in life and five health behaviors in older adults. Prev Med.
2020;139:106172. https://doi.org/10.1016/j.ypmed.2020.106172
Okuzono SS, Shiba K, Kim ES, et al. Ikigai and subsequent
health and wellbeing among Japanese older adults: longitudinal
outcome-wide analysis. Lancet Reg Health West Pac.
2022;21:100391. https://doi.org/10.1016/j.lanwpc.2022.100391
Ministry of Health, Labour and Welfare. Categorization of Com-
munity Gathering. https://www.mhlw.go.jp/content/000814300.
pdf. Published 2021. Accessed May 5, 2022.

Ministry of Health, Labour and Welfare. Results of a Survey on
the Implementation of Comprehensive Projects for Nursing Care

16.

17.

18.

19.

20.

21.

22.

23.

24.

2S.

26.

27.

28.

29.

30.

31.

1

Prevention and Daily Life Support (Community Support Proj-
ects; Implemented in FY2020). https://www.mhlw.go.jp/con-
tent/12300000/000750956.pdf. Published 2021. Accessed May 3,
2022.

Hayashi C, Ogata S, Okano T, Toyoda H, Mashino S. Long-term
participation in community group exercise improves lower extrem-
ity muscle strength and delays age-related declines in walking speed
and physical function in older adults. Eur Rev Aging Phys Act.
2021;18(1):6. https://doi.org/10.1186/s11556-021-00260-2
Otsuki T. Older community residents who participate in group
activities have higher daily physical activity levels and lower med-
ical costs. Asia Pac | Public Health. 2018;30(7):629-634. https://
doi.org/10.1177/1010539518806809

Hosokawa R, Kondo K, Ito M, et al. The effectiveness of Japan’s
community centers in facilitating social participation and main-
taining the functional capacity of older people. Res Aging.
2019;41(4):315-335. https://doi.org/10.1177/0164027518805918
Ichida Y, Hirai H, Kondo K, Kawachi I, Takeda T, Endo H. Does
social participation improve self-rated health in the older popu-
lation? A quasi-experimental intervention study. Soc Sci Med.
2013;94:83-90. https://doi.org/10.1016/j.socscimed.2013.05.006
Sato K, Ikeda T, Watanabe R, Kondo N, Kawachi I, Kondo K.
Intensity of community-based programs by long-term care insurers
and the likelihood of frailty: multilevel analysis of older Japanese
adults. Soc Sci Med. 2020;245:112701. https://doi.org/10.1016/j.
socscimed.2019.112701

Hayashi C, Toyoda H, Ogata S, Okano T, Mashino S. Long-term
participation in community-based group resistance exercises delays
the transition from robustness to frailty in older adults: a retro-
spective cohort study. Environ Health Prev Med. 2021;26(1):105.
https://doi.org/10.1186/s12199-021-01028-x

Hikichi H, Kondo N, Kondo K, Aida ], Takeda T, Kawachi I. Effect
of a community intervention programme promoting social inter-
actions on functional disability prevention for older adults: pro-
pensity score matching and instrumental variable analyses, JAGES
Taketoyo study. ] Epidemiol Community Health. 2015;69(9):905—
910. https://doi.org/10.1136/jech-2014-205345

Yamada M, Arai H. Self-management group exercise extends
healthy life expectancy in frail community-dwelling older adults.
Int | Environ Res Public Health. 2017;14(5):531. https://doi.
org/10.3390/ijerph14050531

Yamamoto T, Hikichi H, Kondo K, Osaka K, Aida J. Community
intervention programs prolong the onset of functional disability
among older Japanese. Geriatr Gerontol Int. April 2022;22(6):465—
470. https://doi.org/10.1111/ggi. 14385

Hikichi H, Kondo K, Takeda T, Kawachi I. Social interaction and
cognitive decline: results of a 7-year community intervention.
Alzheimers Dement. 2017;3(1):23-32. https://doi.org/10.1016/j.
trci.2016.11.003

Grad FP. The preamble of the constitution of the World Health
Organization. Bull World Health Organ. 2002;80(12):981-984.
https://www.ncbi.nlm.nih.gov/pubmed/12571728
Villalonga-Olives E, Kawachi I. The dark side of social capital:
a systematic review of the negative health effects of social capi-
tal. Soc Sci Med. 2017;194:105-127. https://doi.org/10.1016/j.
socscimed.2017.10.020

VanderWeele TJ, Jackson JW, Li S. Causal inference and longitu-
dinal data: a case study of religion and mental health. Soc Psy-
chiatry Psychiatr Epidemiol. 2016;51(11):1457-1466. https://doi.
org/10.1007/s00127-016-1281-9

VanderWeele TJ, Mathur MB, Chen Y. Outcome-wide longitudinal
designs for causal inference: a new template for empirical stud-
ies. SSO Schweiz Monatsschr Zahnheilkd. 2020;35(3):437-466.
https://doi.org/10.1214/19-STS728

Kondo K. Progress in aging epidemiology in Japan: the JAGES proj-
ect. | Epidemiol. 2016;26(7):331-336. https://doi.org/10.2188/jea.
JE20160093

Kondo K, Rosenberg M. Advancing Universal Health Coverage
Through Knowledge Translation for Healthy Ageing Lessons


https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www8.cao.go.jp/kourei/english/annualreport/2021/pdf/2021.pdf
https://www8.cao.go.jp/kourei/english/annualreport/2021/pdf/2021.pdf
https://doi.org/10.1111/j.1447-0594.2011.00776.x
https://doi.org/10.1111/j.1447-0594.2011.00776.x
https://doi.org/10.2471/BLT.18.223057
https://doi.org/10.2471/BLT.18.223057
https://doi.org/10.1016/j.socscimed.2019.112484
https://doi.org/10.1016/j.socscimed.2021.114547
https://doi.org/10.1016/j.socscimed.2021.114547
https://doi.org/10.1093/geront/gnab121
https://doi.org/10.35772/ghm.2020.01118
https://doi.org/10.1093/med/9780195377903.003.0008
https://doi.org/10.1093/med/9780195377903.003.0008
https://doi.org/10.1159/000353263
https://doi.org/10.1016/j.ypmed.2020.106172
https://doi.org/10.1016/j.lanwpc.2022.100391
https://www.mhlw.go.jp/content/000814300.pdf
https://www.mhlw.go.jp/content/000814300.pdf
https://www.mhlw.go.jp/content/12300000/000750956.pdf
https://www.mhlw.go.jp/content/12300000/000750956.pdf
https://doi.org/10.1186/s11556-021-00260-2
https://doi.org/10.1177/1010539518806809
https://doi.org/10.1177/1010539518806809
https://doi.org/10.1177/0164027518805918
https://doi.org/10.1016/j.socscimed.2013.05.006
https://doi.org/10.1016/j.socscimed.2019.112701
https://doi.org/10.1016/j.socscimed.2019.112701
https://doi.org/10.1186/s12199-021-01028-x
https://doi.org/10.1136/jech-2014-205345
https://doi.org/10.3390/ijerph14050531
https://doi.org/10.3390/ijerph14050531
https://doi.org/10.1111/ggi.14385
https://doi.org/10.1016/j.trci.2016.11.003
https://doi.org/10.1016/j.trci.2016.11.003
https://www.ncbi.nlm.nih.gov/pubmed/12571728
https://doi.org/10.1016/j.socscimed.2017.10.020
https://doi.org/10.1016/j.socscimed.2017.10.020
https://doi.org/10.1007/s00127-016-1281-9
https://doi.org/10.1007/s00127-016-1281-9
https://doi.org/10.1214/19-STS728
https://doi.org/10.2188/jea.JE20160093
https://doi.org/10.2188/jea.JE20160093

12

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Learnt From the Japan Gerontological Evaluation Study. https://
apps.who.int/iris/bitstream/handle/10665/279010/978924151456
9-eng.pdf. Published 2018. Accessed April 27, 2022.

VanderWeele  TJ.  Outcome-wide  epidemiology.  Epide-
miology. 2017;28(3):399-402. https://doi.org/10.1097/
EDE.0000000000000641

Nakagomi A, Shiba K, Kawachi I, et al. Internet use and subse-
quent health and well-being in older adults: an outcome-wide
analysis. Comput Human Bebav. 2022;130:107156. https://doi.
org/10.1016/j.chb.2021.107156

VanderWeele TJ]. On the promotion of human flourishing. Proc
Natl Acad Sci U S A. 2017;114(31):8148-8156. https://doi.
org/10.1073/pnas. 1702996114

Koyano W, Shibata H, Nakazato K, Haga H, Suyama Y. Measure-
ment of competence: reliability and validity of the TMIG index of
competence. Arch Gerontol Geriatr. 1991;13(2):103-116. https:/
doi.org/10.1016/0167-4943(91)90053-s

Taniguchi Y, Kitamura A, Nofuji Y, et al. Association of trajectories
of higher-level functional capacity with mortality and medical and
long-term care costs among community-dwelling older Japanese.
J Gerontol A Biol Sci Med Sci. 2019;74(2):211-218. https://doi.
org/10.1093/geronal/gly024

Tamiya N, Noguchi H, Nishi A, et al. Population ageing and
wellbeing: lessons from Japan’s long-term care insurance policy.
Lancet.  2011;378(9797):1183-1192.  https://doi.org/10.1016/
S0140-6736(11)61176-8

Ministry of Health, Labour and Welfare. Long-Term Care Insur-
ance in Japan. http://www.mhlw.go.jp/english/topics/elderly/care/2.
html. Published 2021. Accessed Accessed July 28 2021.

e-Stat. State of the Prefecture and Municipalities (Social and Demo-
graphic Statistics System). https://www.stat.go.jp/data/ssds/index.
html. Accessed May 5, 2022.

e-Stat. Population, Demographic, and Household Surveys Based
on the Basic Resident Ledger. https://www.e-stat.go.jp/stat-search/
files?page=1&toukei=0%200200241%20&tstat=00000103%20
9591. Accessed May 5,2022.

Hayes-Larson E, Kezios KL, Mooney SJ, Lovasi G. Who is
in this study, anyway? Guidelines for a useful Table 1. | Clin
Epidemiol. 2019;114:125-132. https://doi.org/10.1016/j.
jclinepi.2019.06.011

Zou G. A modified Poisson regression approach to prospective
studies with binary data. Am | Epidemiol. 2004;159(7):702-706.
https://doi.org/10.1093/aje/kwh090

Rubin DB. Multiple Imputation for Nonresponse in Surveys.
John Wiley & Sons; 2004. https://play.google.com/store/books/
details?id=bQBtw6rx_mUC.

Carpenter ], Kenward M. Multiple Imputation and Its Application.
John Wiley & Sons; 2012. https://play.google.com/store/books/
details?id=mZMlInTenpx4C.

VanderWeele TJ, Ding P. Sensitivity analysis in observa-
tional research: Introducing the E-value. Ann Intern Med.
2017;167(4):268-274. https://doi.org/10.7326/M16-2607
Peters-Davis ND, Burant CJ, Braunschweig HM. Factors associ-
ated with volunteer behavior among community dwelling older per-
sons. Act Adapt Aging. 2001;26(2):29-44. https://doi.org/10.1300/
j016v26n02_03

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

Innovation in Aging, 2023, Vol. 7, No. 9

National Council of Social Welfare. Report on the National Sur-
vey of Volunteer Activities. https://www.shakyo.or.jp/tsuite/jigyo/
research/2015/160405volunteer/houkoku2.pdf. Published 2016.
Accessed May 5,2022.

Fain RS, Hayat SA, Luben R, Abdul Pari AA, Yip JLY. Effects of
social participation and physical activity on all-cause mortality
among older adults in Norfolk, England: an investigation of the
EPIC-Norfolk study. Public Health. 2022;202:58-64. https://doi.
org/10.1016/j.puhe.2021.10.017

Takahashi S, Ojima T, Kondo K, Shimizu S, Fukuhara S, Yama-
moto Y. Social participation and the combination of future needs
for long-term care and mortality among older Japanese people: a
prospective cohort study from the Aichi Gerontological Evalua-
tion Study (AGES). BMJ Open. 2019;9(11):¢030500. https://doi.
org/10.1136/bmjopen-2019-030500.

Matsuyama S, Murakami Y, Lu Y, Sone T, Sugawara Y, Tsuji . Asso-
ciation between social participation and disability-free life expec-
tancy in Japanese older people: the Ohsaki Cohort 2006 Study. |
Epidemiol. March 2021;32(10):456-463. https://doi.org/10.2188/
iea.je20200574

Ellwardt L, van Tilburg T, Aartsen M, Wittek R, Steverink N. Per-
sonal networks and mortality risk in older adults: a twenty-year
longitudinal study. PLoS One. 2015;10(3):e0116731. https://doi.
org/10.1371/journal.pone.0116731

Hernan MA, VanderWeele T]. Compound treatments and trans-
portability of causal inference. Epidemiology. 2011;22(3):368—
377. https://doi.org/10.1097/EDE.0b013e3182109296

Swanson SA, Hernan MA. Think globally, act globally: an epi-
demiologist’s perspective on instrumental variable estimation.
Stat  Sci. 2014;29(3):371-374. https://doi.org/10.1214/14-
sts491

Schwarzbach M, Luppa M, Forstmeier S, Kénig H-H, Riedel-Heller
SG. Social relations and depression in late life—a systematic review.
Int | Geriatr Psychiatr. 2014;29(1):1-21. https://doi.org/10.1002/
gps.3971

Nishio M, Takagi D, Shinozaki T, Kondo N. Community social
networks, individual social participation and dietary behavior
among older Japanese adults: examining mediation using non-
linear structural equation models for three-wave longitudinal
data. Prev Med. 2021;149:106613. https://doi.org/10.1016/j.
ypmed.2021.106613

Ide K, Tsuji T, Kanamori S, Jeong S, Nagamine Y, Kondo K.
Social participation and functional decline: a comparative
study of rural and urban older people, using Japan geronto-
logical evaluation study longitudinal data. Int | Environ Res
Public  Health. 2020;17(2):617.  https://doi.org/10.3390/
ijerph17020617

Naud D, Généreux M, Alauzet A, Bruneau J-F, Cohen A, Levasseur
M. Social participation and barriers to community activities among
middle-aged and older Canadians: differences and similarities
according to gender and age. Geriatr Gerontol Int. 2021;21(1):77-
84. https://doi.org/10.1111/ggi. 14087

Takagi D, Kondo K, Kawachi I. Social participation and mental
health: moderating effects of gender, social role and rurality. BMC
Public Health. 2013;13:701. https://doi.org/10.1186/1471-2458-
13-701


https://apps.who.int/iris/bitstream/handle/10665/279010/9789241514569-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/279010/9789241514569-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/279010/9789241514569-eng.pdf
https://doi.org/10.1097/EDE.0000000000000641
https://doi.org/10.1097/EDE.0000000000000641
https://doi.org/10.1016/j.chb.2021.107156
https://doi.org/10.1016/j.chb.2021.107156
https://doi.org/10.1073/pnas.1702996114
https://doi.org/10.1073/pnas.1702996114
https://doi.org/10.1016/0167-4943(91)90053-s
https://doi.org/10.1016/0167-4943(91)90053-s
https://doi.org/10.1093/gerona/gly024
https://doi.org/10.1093/gerona/gly024
https://doi.org/10.1016/S0140-6736(11)61176-8
https://doi.org/10.1016/S0140-6736(11)61176-8
http://www.mhlw.go.jp/english/topics/elderly/care/2.html
http://www.mhlw.go.jp/english/topics/elderly/care/2.html
https://www.stat.go.jp/data/ssds/index.html
https://www.stat.go.jp/data/ssds/index.html
https://www.e-stat.go.jp/stat-search/files?page=1&toukei=0%200200241%20&tstat=00000103%209591
https://www.e-stat.go.jp/stat-search/files?page=1&toukei=0%200200241%20&tstat=00000103%209591
https://www.e-stat.go.jp/stat-search/files?page=1&toukei=0%200200241%20&tstat=00000103%209591
https://doi.org/10.1016/j.jclinepi.2019.06.011
https://doi.org/10.1016/j.jclinepi.2019.06.011
https://doi.org/10.1093/aje/kwh090
https://play.google.com/store/books/details?id=bQBtw6rx_mUC
https://play.google.com/store/books/details?id=bQBtw6rx_mUC
https://play.google.com/store/books/details?id=mZMlnTenpx4C
https://play.google.com/store/books/details?id=mZMlnTenpx4C
https://doi.org/10.7326/M16-2607
https://doi.org/10.1300/j016v26n02_03
https://doi.org/10.1300/j016v26n02_03
https://www.shakyo.or.jp/tsuite/jigyo/research/2015/160405volunteer/houkoku2.pdf
https://www.shakyo.or.jp/tsuite/jigyo/research/2015/160405volunteer/houkoku2.pdf
https://doi.org/10.1016/j.puhe.2021.10.017
https://doi.org/10.1016/j.puhe.2021.10.017
https://doi.org/10.1136/bmjopen-2019-030500
https://doi.org/10.1136/bmjopen-2019-030500
https://doi.org/10.2188/jea.je20200574
https://doi.org/10.2188/jea.je20200574
https://doi.org/10.1371/journal.pone.0116731
https://doi.org/10.1371/journal.pone.0116731
https://doi.org/10.1097/EDE.0b013e3182109296
https://doi.org/10.1214/14-sts491
https://doi.org/10.1214/14-sts491
https://doi.org/10.1002/gps.3971
https://doi.org/10.1002/gps.3971
https://doi.org/10.1016/j.ypmed.2021.106613
https://doi.org/10.1016/j.ypmed.2021.106613
https://doi.org/10.3390/ijerph17020617
https://doi.org/10.3390/ijerph17020617
https://doi.org/10.1111/ggi.14087
https://doi.org/10.1186/1471-2458-13-701
https://doi.org/10.1186/1471-2458-13-701

