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Social participation has been linked to healthy aging and the maintenance of functional independence in
older individuals. However, causality remains tenuous because of the strong possibility of reverse
causation (healthy individuals selectively participate in social activities). We describe a quasi-

Keywurds-' L experimental intervention in one municipality of Japan designed to boost social participation as a way
Social participation of preventing long-term disability in senior citizens through the creation of ‘salons’ (or community
g‘ote"’ent}‘m centers). In this quasi-experimental intervention study, we compared 158 participants with 1391 non-
mmunity . participants in salon programs, and examined the effect of participation in the salon programs on self-
Instrumental variable . - . .
Causality rated health. We conducted surveys of community residents both before (in 2006) and after (in 2008)
Social capital the opening of the salons. Even with a pre/post survey design, our study could be subject to reverse

Japan causation and confounding bias. We therefore utilized an instrumental variable estimation strategy,
using the inverse of the distance between each resident's dwelling and the nearest salon as the in-
strument. After controlling for self-rated health, age, sex, equivalized income in 2006, and reverse
causation, we observed significant correlations between participation in the salon programs and
self-rated health in 2008. Our analyses suggest that participation in the newly-opened community salon
was associated with a significant improvement in self-rated health over time. The odds ratio of partic-
ipation in the salon programs for reporting excellent or good self-rated health in 2008 was 2.52 (95% CI
2.27-2.79). Our study provides novel empirical support for the notion that investing in community
infrastructure to boost the social participation of communities may help promote healthy aging.

© 2013 Elsevier Ltd. All rights reserved.

Introduction

Among OECD countries, Japan is currently experiencing the
most rapid pace of population aging. Faced with a growing crisis in
the provision of elder care, the Japanese government reformed the
long-term care insurance system, and introduced a new strategy in
2006 aimed at the prevention of functional disability requiring
long-term care. The new strategy was intended to reduce economic
incentives for institutionalization, dampen provider-induced

* Corresponding author. Tel.: +81 3 6280 3569.
E-mail addresses: ichida@doctoral.jp, yukinobuichida@hotmail.com (Y. Ichida).

0277-9536/$% — see front matter © 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.socscimed.2013.05.006
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demand, and prevent seniors from becoming dependent by inter-
vening while their need levels are still low (Tsutsui & Muramatsu,
2007). However, so far the policy has not succeeded in reducing
the burden of long-term care (Kondo, 2012).

Two reasons have been put forward for the failure of the new
policy. First, the policy is based upon screening individuals who are
at high risk of developing functional disability. In other words, the
policy is predicated on what Geoffrey Rose (1985) called the ‘high
risk strategy’ of prevention, or targeting prevention efforts toward
the high risk ‘tail’ of the distribution of risk factors for long-term
care dependency. The list of risk factors that have been used to
screen and identify individuals at risk of long-term care de-
pendency include activities of daily living, depression, physical
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activity, nutritional condition, oral condition, housebound status,
and cognitive function (Ministry-of-Health-Labour-and-Welfare,
2009). However, according to a preceding study, this strategy
identifies only a minority of individuals who subsequently develop
disability requiring nursing care, and over half of individuals whose
functional status declined (thereby necessitating nursing care) re-
ported no ‘risk factors’ in the year previous to the onset of disability
(Kondo, 2005). Moreover, in a systematic review, it has also been
suggested that the effect of multifactorial assessment and targeted
intervention is limited (Gates, Fisher, Cooke, Carter, & Lamb, 2008).

A second reason for the failure of the new policy is that the
highest risk people also tend to be the hardest to reach, and
therefore do not end up reaching the attention of the formal care
system. In short, a new approach to long-term care prevention
needs to be devised that is based on a population-based strategy
that emphasizes primary prevention, rather than the current high-
risk approach based upon medical screening.

The purpose of the present study is to describe an intervention
that has been adopted in one municipality of Japan to boost social
participation by older individuals as a way of preventing long-term
disability. Social participation — as well as the broader concept of
“social capital” — has been promoted in the past as a way of
maintaining functional independence and healthy aging. Our spe-
cific intervention focuses on the town of Taketoyo on the Chita
Peninsula (south of Nagoya, Japan), which attempted to provide a
venue for social participation via the creation of “salons” (or com-
munity centers) where older residents could congregate and
engage in a variety of social activities. As it is too soon to examine
the impact of the intervention on the prevention of functional
disability in the present study, we examined the effects of partici-
pation in the salon programs on self-rated health. In Japan, salons
(akin to community health centers in North America) have long
existed, especially in rural areas, and they have played an important
role in both social life as well as the provision of mutual social
support. However, to date no interventions have been carried out to
examine the impact of creating salons within communities. In the
next section of the paper we (1) point out the need for causal
inference in studies on social participation, (2) describe our inter-
vention strategy, and (3) explain the usefulness of instrumental
variable estimation strategy.

Although previous longitudinal epidemiological studies and a
meta-analytic review have suggested that social participation is
associated with improved functional status in the elderly (Bygren,
Konlaan, & Johansson, 1996; Glass, de Leon, Marottoli, & Berkman,
1999; Kiely, Simon, Jones, & Morris, 2000; Ramsay et al., 2008;
Rodriguez-Laso, Zunzunegui, & Otero, 2007; Sampson, Bulpitt, &

Fletcher, 2009), causal inference remains a challenge in these
studies, due to problems concerning selection and endogeneity. For
example, fit and healthy people have a greater tendency to
participate in social activities, and there may be unobserved third
variables (such as sub-clinical depression), which confound the
association between social participation and maintenance of
functional status.

In the ideal case, the solution to overcome this problem is to
conduct a randomized trial, assigning individuals to participation in
social activities based on the toss of a coin. However, such a trial
would be expensive, time-consuming, and difficult to launch, and
to our knowledge, no randomized trials have ever been conducted
on the effect of social participation on health. The next best solution
is to identify natural experiments, in which the investigator can get
closer to causal inference by observing a change in the outcome
(e.g. improvement in health) following a quasi-experimental
disturbance in exposure (opening of a salon in the community).
In the present analysis, we conducted exactly this kind of natural
experiment.

Our study is a part of the Aichi Gerontological Evaluation Study
(AGES) project based in the Nihon Fukushi University (Murata,
Kondo, Hirai, Ichida, & Ojima, 2008; Nishi, Kondo, Hirai, &
Kawachi, 2011). The aim of the AGES project is to identify factors
related to functional or cognitive decline among the non-
institutionalized elderly. Concerning this study, it is suggested
that high social capital was associated with better self-rated health
and better dental status (Aida et al., 2009; Ichida et al., 2009). In the
present study, we took advantage of the longitudinal follow-up
information collected on the participants in the AGES project in
the municipality where the salon intervention took place. Our
study protocol and informed consent procedure were approved by
the Ethics Committee in Research of Human Subjects at Nihon
Fukushi University.

Methods
Study design

In a quasi-experimental intervention study, we compared
158 participants with 1391 non-participants in the salon pro-
grams, and tested the effect of participation in the salon programs
on self-rated health. We carried out baseline surveys in July
2006, and a post-evaluation panel survey in February 2008 as
shown in Fig. 1. The survey conducted in 2006 targeted all
5759 non-institutionalized elderly in Taketoyo and received 2795
responses (48.5%). The survey in 2008 targeted all 6552 non-

. . | Ex post
Baseline survey Intervention evaluation
(July 2006) (May 2007~) (February 2008)
Intervention group
Wave 1 Participants in salons Wave 2
Mail survey Mail survey
N=2,795 N=3,667

Control group

Non-participants
in salons

Fig. 1. The intervention and evaluation process.
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Table 1
Descriptive statistics (N = 1549).
Variable
SRH? in 2008 Excellent = 5 (9.8%) good = 4 (62.0%) fair = 3 (22.0%) poor = 2 (4.7%) very poor = 1 (1.6%)
Age in 2006 65—69 (21.6%) 70—74 (39.1%) 75—79 (25.4%) 80—84 (10.4%) >85 (3.5%)
Mean = 73.81 Std. dev. = 4.98 Min = 65 Max = 94
Male in 2006 Yes = 1 (49.3%) No = 0 (50.7%)
SRH in 2006 Excellent = 5 (7.7%) good = 4 (59.1%) fair = 3(26.5%) poor = 2 (4.7%) very poor = 1 (2.1%)
Equivalized income in 2006 (million yen) < = 159 (18.5%) 159—225 (18.7%) 225275 (18.7%) >275 (18.4%) missing (25.8%)
Mean = 234.41 Std. dev. = 126.47 Min = 10.21 Max = 919.24
Distance (km) Mean = 1.04 Std. dev. = 0.80 Min = 0.04 Max = 3.73
Participation in salon programs Mean = 0.10 Std. dev. = 0.30 Min=0 Max = 1

2 self-rated health.

institutionalized elderly in Taketoyo and received 3667 responses
(56.0%).

In the present study, we included 1549 subjects with complete
data on self-rated health in 2006 and 2008, age, sex, and partici-
pation in the salon programs. We excluded volunteers who ran the
salons. Descriptive statistics are shown in Table 1.

Even with a pre/post survey design, our observational study
could be subject to reverse causation and confounding bias. We
therefore utilized an instrumental variable estimation strategy,
using the inverse of the distance between each resident’s dwelling
and the nearest salon as the instrument, to enable us to obtain an
unbiased estimator.

Intervention in Taketoyo

The town of Taketoyo is located in the Tokai district of Japan, and
is composed of a coastal industrial area and inland residential area
with an area of 25.81 square km. In 2007, the population of Take-
toyo was 42,126, and 17.2% of residents were 65 years and older.
Beginning in 2006, Taketoyo (in collaboration with Nihon Fukushi
University) launched an intervention to build several salons in the
community. The salons were established mainly by the effort of
volunteers recruited by Taketoyo.

Taketoyo had asked people who showed interest in volunteering
to run the salons in a mail survey conducted in 2006 to establish the
salons. The local Taketoyo administration and the recruited vol-
unteers chose locations for the salons and program content for each
salon, based on the results of workshops and considerations of
space availability and costs. Beginning in May 2007, Taketoyo
established three salons in the northern area of the town.

As all older people in Taketoyo were eligible to participate in the
salon programs, the entire older population of Taketoyo constituted
the potential target of this intervention. Their location was based
upon the use of public spaces, such as existing community centers.
Activities carried out in the salons ranged from arts and crafts to
cultural activities (singing, playing instruments, haiku composi-
tion), as well as free socializing. Similar activities were carried out
in each of the three salons. From May 2007 to February 2008, the
three salons held 40 programs. We counted 2652 cumulative par-
ticipants in programs of the three salons (Hirai, 2010).

Statistical analysis

If we randomly assign participants, it is assumed that, in the
long run (statistical expectation), there is no selection bias, and that
unmeasured (and indeed, even unthought-of) confounders are
balanced (Hannan, 2006). In this current study, however, partici-
pation in the salons was not randomly assigned; rather, individuals
made their own choice. It is therefore possible that healthier or
more sociable people were more likely to use the salons and
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consequently stayed healthier. This is an instance of self-selection
bias and unbalanced confounders in estimating the effect of our
intervention. Depending on how these choices are made, the effect
of participation in salon programs on health may overstate or un-
derstate the true effect. A convincing analysis of the link between
participation in salon programs and health therefore requires an
exogenous source, rather than an endogenous source, of variation
in the choice of participation. Instrumental variable estimation is a
method for inducing exogenous variation in the treatment
(participation in salon programs). In our analysis, we showed that
geographic distance of the AGES study participants to the nearest
salon serves as a potential source of such exogenous variation.

Following Card (1993), to understand the econometric issues in
our model, we considered a simple two-equation system describing
the relationship between participation (p;) and self-rated health in
2008 (h;) for individual i.

pi = Xix v+ 1

hi=Xixa+p,-xﬂ+ui (2)

Here X; is a matrix of observed variables in 2006, and v;, u; are
error terms, respectively (with E(X; x v;) = E(X; x u;) = 0). 8 is
regarded as the “true” causal effect of participation. Equation (1)
describes the variables in 2006 that affect participation in salon
programs (p;), while Equation (2) describes how self-rated heaith in
2008 (h;) is affected by the variables measured in 2006 as well as
participation in the salon programs. If we substitute Equation (1)
into Equation (2), we can see that v; and u; are mutually depen-
dent. However, the estimate of § by ordinary least squares is
consistent if and only if v; and u; are uncorrelated. Otherwise, the
estimate of g is biased.

A consistent estimate of the true effect of salon program
participation can be obtained if there is a component of the vector
X; that affects participation but not self-rated health in 2008. If
participation were randomly assigned, then the realization of the
randomization process could be used to estimate Equation (2) by
instrumental variables (Z). In the absence of “pure” random
assignment, however, one needs to identify a causal determinant of
participation that can be legitimately excluded from Equation (2).
In our study, proximity of residents to salons that opened in
Taketoyo (distance to the nearest salon) can be considered such a
variable.

As our specific instrumental variable analysis, we used a treat-
ment effect model to take into consideration the bias caused by
self-selection and the dichotomous-exposure variable (Maddala,
1983), and estimated the model with STATA 11. The treatment ef-
fect model estimates the effect of binary treatment on continuous,
fully-observed variables. Maximum likelihood estimation was used
to estimate the treatment effect model. We used the clustered
sandwich estimator to estimate the standard errors of coefficients
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Excellent or good  Excellent or good

SRH in 2006 SRH in 2008

Fig. 2. The percentages of excellent and good self-rated health (SRH) by participants
and non-participants in salon programs.

in the models, taking into account the clustering of samples within
the three salons (Rogers, 1993).

Bivariate probit model

In order to test the effect of participation in the salon programs
on self-rated health with using categorical self-rated health as well
as with using continuous self-rated health in the treatment effect
model, we also conducted a bivariate probit model using dichoto-
mous outcomes as well as dichotomous treatment, following a
preceding study that compared the results between treatment-
effect model and bivariate probit model (Rassen, Schneeweiss,
Glynn, Mittleman, & Brookhart, 2009). Previous studies have
shown that, in recursive, simultaneous-equations models, the
endogenous nature of one of the variables on the right-hand side of
the equation can be ignored in formulating the log-likelihood
(Greene, 2000).

Variables

The response variable in our study was self-rated health,
determined by responses to the question, “What is your current
health status: excellent, good, fair, poor, or very poor ?” We
calculated the Z score by standardizing responses (5 = excellent;
4 = good; 3 = fair; 2 = poor; 1 = very poor). Self-rated health has
been shown to have high predictive validity for mortality, regard-
less of other medical, behavioral, or psychosocial factors (Idler &
Benyamini, 1997). Fig. 2 shows the percentages of excellent and
good self-rated health among participants and non-participants in
salon programs in 2006 and 2008.

The number of times a subject participated in activities at the
nearest salon ranged from O to 18, with a mean and standard de-
viation of 3.778 and 3.710, respectively. The variable of participa-
tion was dichotomized into 0 or 1 depending on whether or not the
subject had participated in activities at the nearest salon, with 0 for
no participation and 1 for participation at least once.

As confounding variables, we used age (in 5-year groups), sex,
equivalized income (categorized by quartiles with cut-off points as
159, 225, and 275 million yen and including a missing value cate-
gory), and self-rated health in 2006.

As an instrument variable, we used the inverse of the distance to
the nearest salon from each subjects’ residence, calculated by
geocoding using a geographic information system (Hanibuchi,
Ichida, Hirai, & Kondo, 2007). Fig. 3 shows the location of the
three salons and the locations of residences of participants in salon
A programs. Previous studies have used distance (Card, 1993;
Maluccio, 1998) and the inverse of the distance (Fishback, Flores-
Lagunes, Horrace, Kantor, & Treber, 2011) as an instrument vari-
able. We chose the inverse of the distance based on the relationship

salon A

(S Bt

Fig. 3. The location of the three salons and the participants in programs of salon A. a.
The inner and outer circles each have a 500 m and 1000 m radius.

between distance and the percentage of participants (Fig. 4). The
inverse of the distance correlated relatively strongly with partici-
pation in the salon programs (Spearman’s p = —0.22). On the other
hand, the inverse of the distance did not strongly correlate with the
Z score of self-rated health in 2006 (Spearman’s p = 0.05), sug-
gesting that the locations of salons were independent of self-rated
health of residents in 2006.

Results

We showed estimates with the continuous independent vari-
able in Table 2, and estimates with the bivariate independent var-
iable in Table 3. Table 2 shows estimates calculated using the
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Fig. 4. The rate of participants in salon programs by the distance from their residence
to the nearest salon (0.5 km band).
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