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Abstract : Social capital has been proposed as a potentially important

contributor to health, yet most of the existing research tends to ignore the

challenge of assessing causality in this relationship. We deal with this issue by

employing various instrumental variable estimation techniques. We apply the

analysis to a set of nine former Soviet countries, using a unique multi-country

household survey specifically designed for this region. Our results confirm that

there appears to be a causal association running from several dimensions of

individual social capital to general and mental health. Individual trust appears

to be more strongly related to general health, while social isolation- to mental

health. In addition, social support and trust seem to be more important

determinants of health than the social capital dimensions that facilitate solidarity

and collective action. Our findings are remarkably robust to a range of different

specifications, including the use of instrumental variables. Certain interaction

effects are also found: for instance, untrusting people who live in communities

with higher aggregate level of trust are even less likely to experience good

health than untrusting people living in the reference communities.

Introduction

One important reason to explore the causal link between social capital and
health is the potential to promote better population health (Borgonovi, 2010).
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If there is indeed a positive effect of social capital on health, an argument could
be developed for investments that increase social capital, especially if such
investments proved cost-effective compared with other preventive or curative
health interventions.

This article contributes to the literature by exploring the causal link between
social capital and two dimensions of health status – general and mental health –
in the Former Soviet Union (FSU). This region provides a valuable opportunity
to study this phenomenon, as the disintegration of formal social support systems
and deterioration of the health care system in the early 1990s left many people
in dire need of help from alternative sources, such as reliance on various
informal networks (Cockerham, 1999; Rose, 2000). At the same time, adult
health in many FSU countries is comparatively poor by international standards,
especially among men (Suhrcke et al., 2007).

The concept of social capital, initially developed by Jacobs (1961), Loury (1977),
Bourdieu (2002), and further operationalized by Coleman (1988), has been defined
in various ways, but is commonly understood to encompass a combination of
norms, trust and social support (d’Hombres et al., 2011) that smooth the social
interaction of individuals in a community, and thus contribute to economic growth
and development. There are several potential mechanisms through which social
capital can contribute to better health. For example, it may promote the spread
of information on healthy behaviors, encourage collective action to accumulate
health-related resources through political channels, as well as help reduce stress
through more active social participation and the provision of psychological support
(Kawachi and Berkman, 2000; Giordano and Lindstrom, 2011).

Currently, three main forms of social capital are distinguished: bonding,
bridging and linking. The bonding type reflects horizontal ties between similar
people. It promotes health by enhancing social support and trust, thus facil-
itating sharing of information on healthy behaviors (Kawachi et al., 1999). On
the other hand, bridging social capital reflects ties that exist between people who
do not judge themselves to be very similar, and may contribute to better health
through solidarity and collective action (Powell-Jackson et al., 2011). Finally,
linking social capital constitutes ties between groups at different hierarchical
levels. Again, it may benefit health through better mobilization of health-promoting
resources (Habibov and Afandi, 2011).

At the same time, some researchers have suggested scenarios in which social
capital may have an ambiguous or even negative effect on health. For example,
some homogeneous communities may score highly on a number of social capital
measures, yet their members may either be intolerant of deviant behaviors, or of
people from other ethnic or religious groups (McKenzie et al., 2002; Almedom,
2005). As a result, only people belonging to the majority group may take
advantage of greater social capital stock.

Some of the more widely used measures of social capital include trust and
membership in certain organizations. In general, trust was consistently found to
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have significant positive association with self-assessed health. Thus, Poortinga
(2006) found that in England, the effect of aggregate social trust on self-reported
health remained positive even after controlling for socio-demographics and
individual levels of social support. Subramanian et al. (2002) found that
community-level aggregate trust was associated with lower probability of having
poor health. Controlling for individual characteristics, baseline self-rated health
and individual social trust, Snelgrove et al. (2009) found that, in Britain, there
was association between area-level social trust and self-rated health.

The second frequently used proxy for social capital is membership in various
associations, usually of a voluntary nature. It is usually hypothesized that
involvement in such associations can lead to higher participation in community
affairs, and thus greater ability of individuals to defend their interests (Lee et al.,
2004). This measure of social capital appears to have a much weaker association
with health than the trust indicator, particularly when measured on an individual
level. For example, d’Hombres et al. (2010) found that being a member of a
‘Putnamesque’ organization was not usually significantly related to good health.
In addition, there have been several attempts to measure the effect of community-
level membership on various outcomes. Thus, Poortinga (2006) defined a
measure of community social capital by estimating a proportion of respondents
who regularly joined two or more clubs or organizations. They did not find
a significant association between aggregate civic participation and self-reported
health in England when controlling for various measures of social support.
In several papers, community social capital was also assessed separately from the
individual survey responses. For example, the Petris Social Capital Index (PSCI),
inspired by Robert Putnam’s Social Capital Community Benchmark Survey
(Putnam, 2000), was defined as a proportion of the population in a community
working as paid employees in community voluntary organizations (Brown et al.,
2006; Scheffler et al., 2007, 2008; Scheffler and Brown, 2008). It was found that
a statistically significant association between a one standard deviation increase in
PSCI and the decrease in recurrence of acute coronary syndrome only held for
low-income individuals (Scheffler et al., 2008). Brown et al. (2006) concluded
that while the overall PSCI measure had little association with the prevalence
of smoking in the community, its religious group component was strongly
associated with a number of cigarettes smoked. Using a similar approach to
defining community social capital, Iversen (2008) found that community-level
membership in sports organizations had in fact a negative association with self-
reported health in a cross-sectional survey in Norway. Finally, Miller et al. (2006)
found evidence for a positive association between the number of organizations in
a community and self-reported health.

The evidence on the relationship between social capital and mental health has
not been as extensive as for general self-reported health outcomes (Giordano
and Lindstrom, 2011). In general, the association between individual-level
cognitive social capital variables (e.g., trust) and mental health has been considerably
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stronger than between structural measures (such as organizational membership)
and mental health (De Silva et al., 2005). Thus, Borgonovi (2010) found trust to
have significant negative effect on the likelihood of depression, while membership
and voting participation had no significant association with this outcome.
On the other hand, Scheffler et al. (2007) found that a lagged PSCI measure
was significantly negatively related to non-specific psychological distress among
individuals whose income was below median level. Some researchers, however,
have concluded that overall there is no sufficient basis to either support or refute
social capital interventions as a means to promote better mental health (Henderson
and Whiteford, 2003). Therefore, more studies on this topic are warranted.

The great majority of studies on this topic are descriptive in nature. The are
several exceptions, such as two studies by D’Hombres et al. (2010) and
D’Hombres et al. (2011). Using the 2001 Living Conditions, Lifestyles and
Health (LLH) data from FSU countries, they identified the effect of individual
trust, membership and social isolation on health by instrumenting them with
community averages of these variables, calculated for each individual as the
mean of all other individuals living in the same community. They found that
trust and isolation were significantly related to self-reported good health in the
predicted direction, while they mostly found insignificant association between
membership and self-reported good health. Similarly, applying a Granger
causality approach, Sirven and Debrand (2011) concluded that the effect of
organizational membership on health was significantly weaker than the other
way around. Ronconi et al. (2010) found a significant and positive association
between social capital (defined by a measure of informal social interactions)
and health in Argentina, arguing that access to transportation was a valid
instrumental variable for social capital. Folland (2007) established that social
capital was significantly correlated with a number of health measures, and that
this finding was robust to the implementation of the instrumental variable
model, where employment rate, geographical latitude and state governmental
contributions to colleges per capita were used as instruments for health. Finally,
Kim et al. (2011) found that the country-level social capital, when instrumented
with country-level corruption, the logarithm of population density as well as
religious fractionalization scores, had significant positive association with
individual self-rated health.

In addition to the studies by D’Hombres et al. (2010) and D’Hombres et al.
(2011), several articles were specific to FSU countries. Using 1998 Russian survey
data, Rose (2000) found that trust in other people was significantly related to
both self-rated and mental health, and that there was no consistent association
between membership of trade unions and political organizations and self-rated
health. On the other hand, Roberts et al. (2010) found a significant association
between lack of trust in people and psychological distress among adults living in
countries of the FSU. As noted above, Habibov and Afandi (2011) has also
examined the situation in the transitional countries of the South Caucasus region.
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Methods

In this study, we use data from nationally representative household surveys with
a total of 18,000 adult respondents (aged >18 yr) in Armenia, Azerbaijan,
Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia and Ukraine in
2010 as part of the Health in Times of Transition (HITT) study (www.hitt-
cis.net). The HITT survey followed up on the 2001 LLH survey which was
conducted in the same countries as the HITT study (but not Azerbaijan). These
surveys used standardized questionnaires on a range of health outcomes, health
behaviors, and demographic, socio-economic and environmental characteristics.
In HITT, individual observations were supplemented by structured community-
level observations in a sub-sample of 333 communities. The full details on the
data sources can be found in the online Appendix.

We started with the most basic, linear probability ordinary least squares (OLS)
specifications:

Yj
isc ¼ a0 þ a1SCisc þ a2Zisc þ a3Csc þ Zc þ eisc ð1Þ

We ran this specification separately for two outcome variables: a good health
dummy for person i living in community s located in country c ðY1

iscÞ and a good
mental health dummy ðY2

iscÞ. Good health was defined as an indicator, with one
assigned to people who reported that they had good or very good health (on a
five-point scale), and 0 otherwise. To define our good mental health outcome
variable, we used responses to a self-reported mental health symptom ques-
tionnaire with 12 items. A score of 1 was assigned to people who reported no
distressing mental health symptoms, and 0 to all those declaring at least one
mental health symptom (further details are provided in online Appendix).

On the right-hand side, our model includes a vector of three individual social
capital variables SCisc – individual trust dummy, a dummy for membership in
voluntary organizations, as well as a social isolation dummy. Social capital is a
contextual phenomenon that cannot be directly observed or quantified (Giordano
and Lindstrom, 2011), so multiple proxies for it are necessary. Again, further details
on the variable definitions are provided in online Appendix.

Next, Zisc is a vector of individual and household-level control variables that
are likely to be determinants of both social capital and health status, including
age, gender, three education categories (primary: primary, incomplete secondary
or without education; secondary: completed secondary education including
vocational and secondary special college; and tertiary: completed and incom-
plete higher education), religious affiliation, household economic situation,
household size, as well as the number of household members working; Csc is a
vector of community-level controls which may proxy for local infrastructure
conditions, including dummies for living in the capital, in a village, as well as the
distance from the nearest medical facility. This specification also includes
country dummies hc.

Social capital and self-reported general and mental health 5



Next, the logit model version for equation (1) was run, with odds ratios reported.
Both OLS and logit models served as initial benchmark specifications, making the
most restrictive assumption, that the variables on the right-hand side of the model
were uncorrelated with the error term eisc in specification (1) above. After that,
community-fixed effects (CFE) were added to the linear probability model to control
for any factors that do not vary inside a specific community. Indeed, the omission of
these factors may confound results: for instance the omission of community-specific
infrastructure, which may affect both the outcome of interest and the main
independent variables, could create a spurious correlation between the two.

Finally, we dealt with the complication that social capital may be endogen-
ously determined (e.g., because of health affecting social capital, or because
there may be unobservable factors affecting both health and social capital that
are not accounted for by the control variables and CFE). We instrumented for
individual social capital indicators, using a similar approach to d’Hombres et al.
(2011). The three instruments for three endogenous variables are the community
averages of these variables, calculated for each individual as the mean over all
other individuals living in the same community. This approach increases con-
fidence that the correlation between the instruments and endogenous variables is
not spurious (d’Hombres et al., 2010).

The justification for the use of these instruments was discussed in detail for the
papers using the 2001 LLH data (d’Hombres et al., 2011), but in short, their
appropriateness will depend on two main assumptions: that they are correlated
with the endogenous individual social capital variables, and that, when a large
set of community controls or CFE are included into the model, they will affect
the outcome variables only through their effect on individual social capital
indicators, and will not have an autonomous effect on individual health.1 The
first assumption is intuitive and easily testable. Thus, it is natural to expect that
the greater the level of aggregate trust in the community, the greater the prob-
ability of cooperative behavior, which will in turn reinforce the feeling of
individual trust. Likewise, a greater supply of organizations in the community
(reflected in a larger aggregate membership level) should make it easier for
willing individuals to join them. Finally, greater average level of feeling socially
isolated is likely to reflect the general lack of community cohesion (d’Hombres
et al., 2010), and therefore also leads to a higher probability of feeling lonely.

Next, we expanded the list of instruments, by adding some additional vari-
ables. This approach allows us to conduct further checks on instrument validity
by testing for over-identifying restrictions within a generalized method of
moments (GMM) framework. The additional instruments are community averages

1 There is empirical support in the literature for the proposition that community social capital does

not have an independent effect on health once individual social capital indicators are included – an

important requirement for instrumental validity (see the discussion in d’Hombres et al. (2010) and the

references therein).
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for the following variables: ‘are you worried about suffering abuse because of your
nationality?’ for the good heath outcome variable, and ‘during the past 12 months,
have you been a victim of physical violence?’ for the mental distress outcome
specification. Again, it is highly plausible to expect that people living in commu-
nities suffering from a higher level of abuse and violence will be less likely to
communicate with each other, and therefore more of them can be expected to feel
isolated and suspicious of others. Furthermore, we instrumented for being trustful
and lonely with two community-level variables (thus not derived from the indivi-
dual social capital measures): the amount of graffiti and litter on the streets – two
measures of underlying social disorder, as well as of neighborhood quality and
safety (Ferguson, 2004). The logic here is similar to the one we used for the
community-level perception of abuse and violence: a greater amount of litter on the
streets and of graffiti on the walls may be indicative of run down and dangerous
communities, where people may be less likely to socialize, and therefore feel more
lonely, and less likely to trust each other. Note that these instruments were not used
in the previous papers, and thus represent an additional robustness check.2

Finally, we simultaneously controlled for any community-level unobserved
variables, as well as for additional confounders using GMM-regional fixed
effects approach (GMM-RFE). This is the most robust specification, which
should help to control for any residual regional-level confounding.3

The HITT data set provides a uniquely rich set of social capital variables.
Therefore, we are also in a position to explore simultaneously the effect of three
different types of social capital together – linking, bridging and bonding. Specifically,
we expanded model (1) by adding the following variables: being trustful of
government on a 10-point scale, with value of one assigned to those who rated it
from 6 to 10, and 0 otherwise; past participation in demonstrations, meetings and
strikes; being afraid of being harassed or threatened on the street; and being afraid
to suffer abuse because of nationality. For each outcome variable, we ran two
specifications: simple OLS followed by CFE model. We intentionally decided not
to explicitly split these variables into linking, bonding and bridging groups, as such
a classification may be controversial (e.g., participation in strikes may be viewed as
either bonding or bridging social capital proxy, depending on one’s perspective).

Finally, we checked if association between social capital variables and health
differs by several socio-demographic characteristics. Specifically, we interacted

2 The exclusion condition for all these instruments rests on the fact that community characteristics

are always included into the model. These would control for possible correlation between instruments

and the local health environment.

3 We are adding regional fixed effects to the GMM specification, rather than community fixed effects,

as the latter approach is incompatible with using our ‘modified average’ community instrumental vari-

ables. Specifically, as the regular community-level average for our instruments will be wiped out when

community fixed effects are included, we will observe a strong negative correlation between each social

capital and its modified average, used as an instrument. Therefore, we need to include a fixed effect on a

higher level – a regional one in this case.
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every social capital variable with being female, living in a village, as well as
having higher education dummies. We also interacted being trustful of other
people with living in a community where the average proportion of people who
are trustful of each other is .60%; and interacted being lonely with living in
a community where a proportion of people who are lonely is .60%.

Main results

Descriptive statistics

In Table 1 we present the main descriptive statistics. The proportion of people
reporting good health is the highest in Azerbaijan (59%), and the lowest in
Georgia (24%). Direct comparison of this variable with LLH data is not possible,
as its definition used in the latter data set was somewhat different.

The proportion of people with good mental health (i.e., those with no distress
symptoms) varied from about 6% in Kyrgyzstan, to about 33% in Azerbaijan.
People were the most trustful in Armenia (59%), and the least in Kyrgyzstan
(43%). Membership in Putnamesque organizations was the highest in Belarus
(13%), and the lowest in Azerbaijan (1%). The greatest proportion of socially
isolated people lived in Moldova and Armenia (45%), and the smallest in
Azerbaijan (15%). Again, direct comparison with LLH data is not possible
because of the difference in variable definition, but in 2001, Armenia also was
the top country in terms of people who are socially isolated.

Social capital and general health

In Table 2, we can see that our measure of trust is strongly and positively related
to good self-assessed health across all specification.

Thus, a person who agrees that the majority of people can be trusted (giving a
score of 6 or more on 10-point scale) is up to 6% more likely to report that they
have good health, even controlling for education and other socio-demographic
factors. The size of the effect is quite close to the one reported in the earlier
paper using the 2001 LLH data (d’Hombres et al., 2010), where the estimate
was around 6%, although they defined trust slightly differently.

Similar to the findings of LLH analysis by d’Hombres et al. (2010), being a
member of Putnamesque organizations was found to be insignificantly related to
good health in most specifications. Note that when being a member was
restricted only to active membership, the association between this form of social
capital and good health became positive in the OLS specification (not shown
here), with around 6% higher probability of having good health for active
participants in Putnamesque organizations.

Finally, being lonely was found to be negatively and significantly related to
good health in OLS, logit and CFE specifications, although the parameters are
now about half the size of the ones estimated by d’Hombres et al. (2010).
Moreover, they became insignificant in all three GMM models.
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Table 1. Average variable values, by country (2010)

Armenia Azerbaijan Belarus Georgia Kazakhstan Kyrgyzstan Moldova Russia Ukraine

Good health 0.54 0.59 0.35 0.24 0.44 0.53 0.37 0.35 0.33

Bad health 0.12 0.17 0.15 0.37 0.10 0.12 0.24 0.16 0.22

Good mental health 0.21 0.33 0.19 0.23 0.27 0.06 0.15 0.26 0.20

Trust 0.59 0.46 0.51 0.47 0.52 0.43 0.48 0.52 0.45

Membership 0.04 0.01 0.13 0.11 0.04 0.04 0.07 0.06 0.08

Being lonely 0.45 0.15 0.37 0.27 0.25 0.26 0.45 0.29 0.37

Female 0.54 0.53 0.56 0.64 0.53 0.52 0.56 0.60 0.58

Age 40.42 38.69 43.06 46.18 40.59 38.54 43.48 45.38 46.04

Primary education 0.09 0.08 0.08 0.08 0.11 0.23 0.28 0.13 0.11

Secondary education 0.69 0.68 0.67 0.54 0.60 0.54 0.49 0.61 0.55

Tertiary education 0.22 0.25 0.26 0.38 0.29 0.23 0.23 0.26 0.34

Working 0.50 0.44 0.63 0.41 0.56 0.50 0.50 0.58 0.50

Good financial situation 0.28 0.26 0.23 0.05 0.32 0.35 0.26 0.18 0.17

Household size 4.49 4.35 2.90 3.80 3.95 4.73 3.13 2.91 2.96

Working household members 1.58 0.99 1.68 0.86 1.53 1.34 1.10 1.51 1.33

Distance to nearest medical facility 1.26 1.64 1.53 2.05 1.54 0.87 1.40 2.99 2.69

Living in rural area 0.23 0.44 0.27 0.52 0.44 0.54 0.62 0.27 0.30

Living in the capital 0.36 0.28 0.19 0.24 0.04 0.18 0.17 0.06 0.06

Religious 0.98 1.00 0.91 0.99 0.93 0.98 0.96 0.82 0.85

Sum 1800 1800 1800 2200 1800 1800 1798 3000 2000

Source: Health in Times of Transition (HITT) data set, 2010.
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Table 2. Social capital and good general health

OLS Logit

Community-fixed

effects

GMM

(set 1)

GMM

(set 2)

Regional fixed

effects GMM (set 2)

GMM

(set 3)

Trust 0.0400*** 1.241*** 0.0322*** 0.0635*** 0.0625*** 0.052** 0.426*

(0.00728) (0.0524) (0.00755) (0.0208) (0.0209) (0.024) (0.253)

Membership 0.00603 1.012 0.0307** 20.0713 20.0703 20.14** –

(0.0137) (0.0805) (0.0154) (0.0435) (0.0434) (0.07) –

Being lonely 20.0572*** 0.678*** 20.0641*** 20.0420 20.0474 20.06 20.269

(0.00753) (0.0305) (0.00798) (0.0464) (0.0461) (0.062) (0.344)

Age 20.0111*** 0.938*** 20.0111*** 20.0113*** 20.0112*** 20.011*** 20.0114***

(0.000220) (0.00140) (0.000225) (0.000243) (0.000243) (0.0003) (0.00114)

Female 20.0837*** 0.637*** 20.0858*** 20.0851*** 20.0842*** 20.082*** 20.0871**

(0.00702) (0.0259) (0.00698) (0.00805) (0.00809) (0.009) (0.0356)

Primary education 0.0471*** 1.105 0.0359*** 0.0474*** 0.0488*** 0.039*** 0.0278

(0.0105) (0.0784) (0.0109) (0.0106) (0.0107) (0.01) (0.0302)

Tertiary education 0.0509*** 1.319*** 0.0561*** 0.0532*** 0.0524*** 0.055*** 0.0391

(0.00848) (0.0616) (0.00829) (0.00862) (0.00864) (0.01) (0.0297)

Working 0.00282 1.143*** 0.000340 0.00279 0.00267 0.0004 20.0304

(0.00835) (0.0535) (0.00824) (0.00855) (0.00858) (0.008) (0.0269)

Good financial situation 0.183*** 2.491*** 0.145*** 0.182*** 0.182*** 0.17*** 0.0752*

(0.00939) (0.124) (0.00968) (0.00986) (0.00988) (0.01) (0.0449)

Household size 20.00535** 0.988 20.00893*** 20.00513* 20.00545** 20.01*** 20.0112

(0.00224) (0.0126) (0.00242) (0.00277) (0.00278) (0.003) (0.0127)

Number in the household working 0.0110** 1.078*** 0.00917** 0.0113** 0.0117*** 0.012*** 0.0157

(0.00439) (0.0267) (0.00446) (0.00445) (0.00448) (0.004) (0.0125)

Distance to nearest medical facility 20.00109 0.994 20.00358 20.000832 20.000599 20.001 0.00206

(0.000994) (0.00628) (0.00435) (0.00102) (0.00101) (0.001) (0.00570)

Living in rural area 20.00819 0.978 – 20.00881 20.00926 20.008 0.0233

(0.00997) (0.0568) – (0.00996) (0.0100) (0.01) (0.0389)

1
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Living in the capital 0.00958 1.032 – 0.00756 0.00988 20.106 20.0214

(0.0142) (0.0827) – (0.0141) (0.0141) (0.07) (0.0477)

Observations 17,332 17,332 17,332 17,330 17,151 17,151 2,678

R2 0.276 – 0.223 0.274 0.274 0.221 0.110

Excluded instruments F-test 1,988*** 1,489*** 407***

177*** 133*** 72*** 13.6***

194*** 151*** 64*** 11.1**

Hansen J. p-value – – – n/a 0.38 0.90 n/a

Country dummies Yes Yes No Yes Yes No Yes

Community-fixed effect No No Yes No No No No

Regional-fixed effects No No No No No Yes No

GMM 5 generalized method of moments

Column 2: odds ratios reported.

IV set (1): community-averaged trust, membership, loneliness.

IV set (2): community-averaged trust, membership, loneliness, being worried about suffering abuse because of nationality.

IV set (3): community-level instruments used (amount of litter and graffiti on the streets).

In addition, the following community control variables used in column 7, for IV set (3): proportion of homes that have electricity, hot and cold water, garbage

collection by authorities, central heating, as well as the number of derelict homes and quality of roads in the neighbourhood.

Excluded instrument F statistic refers to each of the three endogenous social capital variables in turn.

*Significant at 10%, **significant at 5%, ***significant at 1%.

The outcome variable is good self-assessed health. Cluster-robust standard errors reported.

Source: Health in Times of Transition (HITT) data set (2010).
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As far as other parameters presented in Table 2 are concerned, we can
highlight the significance of education. The difference with d’Hombres et al.’s
(2010) paper is that now education has U-shaped relationship with health, as
those with primary and tertiary education are more likely to have better health
than those with secondary education. This finding was not robust to including
the squared age term, as the parameter on primary education became insignificant,
and on tertiary education was positive and marginally significant.

As in the paper that used the 2001 LLH data, women are less likely to report good
health, with the size of the coefficient being very similar, at about 8–9%. This is well
recognized and, in large part, reflects selective survival (Andreev et al., 2003). Being
employed is mostly unrelated to good health (except in the logit model), which is
different from the positive association found in the previous paper. Reporting good
economic status continues to have positive relationship with health, with the size of
the parameter being very similar in two papers. Household size has small but sig-
nificant negative association with good health, implying that each additional house-
hold member decreases the probability of having good health by up to 1% (note this
is different from the previous paper, where no significant association was found). The
number of working household members is positively associated with good health,
with the size of the parameter very similar in both papers. Finally, distance from the
nearest medical facility, living in the capital, as well as the village dummy, have mostly
no association with health, which was also found in the previous paper.

Social capital and mental health

In Table 3, we see the results for the next outcome variable: good mental
health. People who are trustful of others are up to 8% more likely to report no
distressing symptoms.

Moreover, people who trust others also have 4% lower probability of
experiencing 10 or more mental distress symptoms (not shown here). Being
lonely is even more strongly negatively related to having good mental health:
lonely people are up to 40% less likely to report no psychological symptoms
than the reference group. Unlike the results in Table 2, being a member is now
significantly negatively related to good mental health in three GMM specifica-
tions, which is a rather surprising finding. Age, being female, having a functional
limitation, having only primary education and household size, are all more or
less consistently negatively associated with good mental health, while reporting
good economic situation and the number of working household members are
positively associated with good mental health. Distance to nearest medical
facility, being religious, working status, village dummy, as well as living in the
capital, are mostly unrelated to good mental health. The social capital para-
meters were also relatively insensitive to alternative choices of cut-offs for the
good mental health outcome (e.g., zero; no more than one; no more than two,
etc. distressing symptoms – results not shown here).
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Table 3. Social capital and good mental health

OLS Logit

Community-fixed

effects

GMM

(set 1)

GMM

(set 2)

Regional-fixed effects

GMM (set 2)

GMM

(set 3)

Trust 0.0354*** 1.244*** 0.0325*** 0.0345 0.0338 0.0794*** 20.110

(0.00869) (0.0687) (0.00844) (0.0245) (0.0245) (0.0256) (0.168)

Membership 20.0220 0.875 0.00488 20.113** 20.112** 20.106* –

(0.0143) (0.0846) (0.0148) (0.0469) (0.0469) (0.0623) –

Being lonely 20.131*** 0.364*** 20.108*** 20.294*** 20.296*** 20.350*** 20.398**

(0.00751) (0.0226) (0.00765) (0.0497) (0.0498) (0.0664) (0.178)

Age 20.00205*** 0.986*** 20.00274*** 20.00196*** 20.00195*** 20.002*** 20.000452

(0.000246) (0.00160) (0.000243) (0.000264) (0.000265) (0.0003) (0.000648)

Female 20.0699*** 0.655*** 20.0620*** 20.0549*** 20.0550*** 20.0515*** 20.0506**

(0.00699) (0.0281) (0.00689) (0.00833) (0.00832) (0.00916) (0.0231)

Functional limitation 20.140*** 0.329*** 20.127*** 20.129*** 20.129*** 20.118*** 20.169***

(0.00824) (0.0233) (0.00831) (0.00893) (0.00894) (0.00876) (0.0372)

Primary education 20.0137 0.818** 20.00356 20.00702 20.00732 20.00572 20.0480*

(0.0116) (0.0778) (0.0113) (0.0118) (0.0118) (0.0108) (0.0276)

Tertiary education 20.00112 0.984 0.0141 0.000182 0.000270 0.0134 20.0151

(0.00892) (0.0516) (0.00863) (0.00912) (0.00914) (0.00865) (0.0211)

Working 20.000960 1.036 0.0120 20.00846 20.00834 20.00984 20.0484**

(0.00843) (0.0525) (0.00813) (0.00881) (0.00882) (0.00851) (0.0225)

Good financial situation 0.0746*** 1.494*** 0.0696*** 0.0658*** 0.0659*** 0.0528*** 0.0536

(0.0113) (0.0877) (0.0103) (0.0118) (0.0118) (0.0111) (0.0333)

Household size 20.00391 0.991 20.00569** 20.0114*** 20.0115*** 20.0151*** 20.0112

(0.00256) (0.0158) (0.00260) (0.00329) (0.00330) (0.00372) (0.00989)

Number in the household working 0.0120*** 1.076*** 0.0194*** 0.0105** 0.0104** 0.0148*** 0.0158

(0.00465) (0.0299) (0.00448) (0.00475) (0.00475) (0.00465) (0.0126)

Distance to nearest medical facility 20.000944 0.995 20.00378 20.000547 20.000533 0.000455 20.00585**

(0.00137) (0.00899) (0.00434) (0.00141) (0.00144) (0.00125) (0.00297)

Living in rural area 0.00897 1.068 – 0.00964 0.00923 20.0141 0.0208

(0.0118) (0.0811) – (0.0118) (0.0118) (0.0100) (0.0432)
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Table 3. (Continued)

OLS Logit

Community-fixed

effects

GMM

(set 1)

GMM

(set 2)

Regional-fixed effects

GMM (set 2)

GMM

(set 3)

Living in the capital 0.00578 1.034 – 0.00702 0.00776 20.0594 20.00401

(0.0166) (0.104) – (0.0165) (0.0166) (0.0811) (0.0470)

Being religious 0.000514 0.975 20.00633 0.00118 0.00265 0.00531 20.0599*

(0.0139) (0.0821) (0.0147) (0.0140) (0.0140) (0.0144) (0.0309)

Observations 14,361 14,361 14,361 14,359 14,317 14,317 2,235

R2 0.114 0.105 0.082 0.082 0.04 0.023

Excluded instruments F-test 1,794*** 1,350*** 336***

171*** 131*** 67*** 13.67***

164*** 122*** 48*** 21.3***

Hansen J. p-value – – – n/a 0.11 0.063 n/a

Country dummies Yes Yes No Yes Yes No Yes

Community-fixed effect No No Yes No No No No

Regional-fixed effects No No No No No Yes No

GMM 5 generalized method of moments

The outcome variable is good self-assessed mental health. Cluster-robust standard errors reported.

Column 2: odds ratios reported.

IV set (1): community-averaged trust, membership, loneliness.

IV set (2): community-averaged trust, membership, loneliness, being victim of physical violence in the last 12 months.

IV set (3): community-level instruments used (amount of litter and graffiti on the streets).

In addition, the following community control variables used in column 7, for IV set (3): proportion of homes that have electricity, hot and cold water and

garbage collection by authorities, central heating, as well as the number of derelict homes and quality of roads in the neighbourhood.

Excluded instrument F statistic refers to each of the three endogenous social capital variables in turn.

*Significant at 10%, **significant at 5%, ***significant at 1%.

Source: Health in Times of Transition (HITT) data set (2010).
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Using the results presented in the previous two tables, we can also test
whether social and human capital have effects that are independent of each
other. Indeed, we see that the parameters on social capital indicators and on
education are significant in general health model, and that the parameters
on these variables change little across specifications. Incidentally, this finding
supports the so-called composite theory, which posits that both human and
social capital are important determinants of health (Rose, 2000).

One potential criticism of our instruments is that they are constructed from
individual data, rather than sampled independently, and therefore any first stage
correlation may be spurious to a certain degree (d’Hombres et al., 2010).
To deal with this issue, we used two alternative instruments for two individual
social capital indicators – being trustful and being lonely. Specifically, we took
advantage of community-level data on such variables as the amount of graffiti
and litter in the community (the value of 1 was assigned to people living in
communities where a lot of graffiti or a lot of litter was present, on a four-point
scale). One potential concern here is that community-level instruments such as
the amount of litter and graffiti on the streets may have an independent asso-
ciation with health, and the problem arises because we cannot include CFE in
specifications where instruments have no community-level variation. However,
we deal with this by including a number of community-level variables that
reflect availability of infrastructure, amenities and quality of life in general.

In the seventh column of Tables 2 and 3 we present our findings. Our results
indicate that trust had a significant and positive association with good general
health, but its relationship with good mental health became insignificant. Although
the size of the association of trust with good health appears too large, the fact that
the association still remains of the predicted sign as well as statistically significant is
reassuring. On the other hand, being lonely is not significant (although negative in
sign) when the outcome is good health, but is significant and has predicted negative
sign in the specification when the outcome is good mental health.

Additional checks

In Table 4, we explore the effect of different types of social capital on self-
reported general and mental health, simultaneously.

Columns 1 and 3 refer to OLS specifications, and 2 and 4 to CFE. For easiness
of interpretation, we only present results of the main parameters. We can see
that most indicators related to networks that facilitate interaction between
people who want to protect their economic and political interests (participation
in strikes, demonstrations, being a member) have little to no relationship with
either general, or mental good health. However, this is not true when the
variables of interest proxy for social capital of a more intimate type: trust,
loneliness, fear of abuse because of nationality and of being harassed on the
street – all of them have (except abuse of nationality) a consistently strong
association with both health outcomes.
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Finally, in Tables 5.1 and 5.2, we test for interactions between social capital
indicators and five other variables (all specifications include CFE, unless
indicated otherwise).

From Table 5.1, we see that there is an interaction between gender and the
membership dummy: the non-significant association between membership and
good health found previously appears to be driven by the fact that this association is
significant and positive among men, and is much weaker and mostly insignificant
among women. There is also an interaction between education and being trustful:
the effect of a trust dummy on good health is significantly stronger for people who
have higher education, than for those with secondary and primary education. The
negative association between being distrustful of others and good health is sig-
nificantly stronger in communities where the majority of people are trustful of each
other. It should be stressed that all these three interactions were only weakly
significant, and therefore these findings should be treated with caution. There is
no difference in effects of social capital indicators between rural and urban areas.

Table 4. Linking, bridging and bonding social capital

Good general

health (OLS)

Good general

health (CFE)

Good mental

health (OLS)

Good mental

health (CFE)

(1) (2) (3) (4)

Trust in government 0.0348*** 0.0395*** 0.0383*** 0.0302***

(0.00852) (0.00871) (0.00891) (0.00894)

Participation in demonstrations 0.0116 20.00249 20.0407** 20.012

(0.0165) (0.0170) (0.0176) (0.0168)

Participation in strikes 0.00074 20.0154 0.0358 20.0104

(0.0187) (0.0190) (0.0236) (0.0198)

Being a member 0.00509 0.0336** 20.0180 20.0012

(0.0146) (0.0165) (0.0153) (0.016)

Abuse because of nationality 0.00274 0.0106 20.0058 20.013

(0.0119) (0.0127) (0.013) (0.013)

Being harassed on the street 20.0345*** 20.0430*** 20.0322*** 20.025**

(0.00867) (0.00930) (0.01) (0.01)

Trust 0.0343*** 0.0282*** 0.0282*** 0.034***

(0.00764) (0.00797) (0.01) (0.01)

Being lonely 20.0548*** 20.0625*** 20.128*** 20.104***

(0.00780) (0.00833) (0.0079) (0.008)

Observations 15,857 15,857 13,164 13,164

CFE No Yes No Yes

R2 0.278 0.223 0.116 0.105

CFE 5 community-fixed effects.

Columns 1 and 3 refer to OLS specification, and 2 and 4 to CFE.

*Significant at 10%, **significant at 5%, ***significant at 1%. Cluster-robust standard errors reported.

Main parameters presented only. All specifications also contain the same control variables as in previous

specifications.

Source: Health in Times of Transition (HITT) data set (2010).
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In Table 5.2, the same interactions are tested for the case when the outcome is
mental health. This time, we see that the effect of being lonely is significantly
weaker for women than for men (although it still remains negative).

Table 5.1. Effect of interaction parameters on good general health

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Trust 0.0396*** 0.0246*** 0.0442*** 0.0233** 0.0400***

(0.0108) (0.00852) (0.00966) (0.0093) (0.00728)

No trust 20.0334***

(0.0106)

Being a member 0.0590*** 0.0239 0.00516 0.00697 0.00596 0.00715

(0.0220) (0.0184) (0.0190) (0.0136) (0.0137) (0.0136)

Being lonely 20.0756*** 20.0580*** 20.0544*** 20.0574*** 20.0506*** 20.0571***

(0.0120) (0.00886) (0.00955) (0.00753) (0.00834) (0.00753)

Female 3 trust 20.0127

(0.0133)

Female 3 member 20.0498*

(0.0280)

Female 3 lonely 0.0183

(0.0142)

Tertiary education 3 trust 0.0273*

(0.0149)

Tertiary education 3 member 0.0218

(0.0280)

Tertiary education 3 lonely 20.0208

(0.0167)

Rural 3 trust 20.0104

(0.0148)

Rural 3 member 0.00204

(0.0267)

Rural 3 lonely 20.00750

(0.0148)

Trust 3 ctrust 0.0204

(0.0158)

Lonely 3 clonely 20.0346

(0.0214)

No trust 3 ctrust 20.0654**

(0.0273)

Observations 17,332 17,332 17,332 17,332 17,332 17,332

Community-fixed effects Yes Yes No No No No

R2 0.223 0.223 0.276 0.277 0.276 0.277

Main parameters and interactions presented only. All specifications also contain the same control

variables as in previous specifications.

Ctrust has a value of 1 for people living in communities where average proportion of people who are

trustful of each other is .60% and zero where it is ,60%; clonely has a value of 1 for people living in

communities where the average proportion of people who feel lonely is .60% and zero where it is ,60%.

*Significant at 10%, **significant at 5%, ***significant at 1%.

Source: Health in Times of Transition (HITT) data set (2010). Cluster-robust standard errors reported.
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Discussion and conclusions

Our paper makes several contributions to the literature on the association
between health and social capital. First, it updates the earlier paper for the same
region that used 2001 data (although, as good health was defined slightly

Table 5.2. Effect of interaction parameters on good mental health

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Trust 0.0430*** 0.0374*** 0.0422*** 0.0227** 0.0356***

(0.0122) (0.00954) (0.0104) (0.0112) (0.00868)

No trust 20.0308***

(0.0113)

Being a member 20.0157 0.00438 20.0137 20.0202 20.0206 20.0200

(0.0217) (0.0173) (0.0185) (0.0142) (0.0144) (0.0142)

Being lonely 20.132*** 20.110*** 20.133*** 20.131*** 20.130*** 20.131***

(0.0116) (0.00866) (0.00939) (0.00751) (0.00838) (0.00747)

Female 3 trust 20.0183

(0.0135)

Female 3 member 0.0358

(0.0262)

Female 3 lonely 0.0373***

(0.0134)

Tertiary education 3 trust 20.0166

(0.0156)

Tertiary education 3 member 27.36e206***

(0.0265)

Tertiary education 3 lonely 0.00560

(0.0160)

Rural 3 trust 20.0176

(0.0183)

Rural 3 member 20.0208

(0.0286)

Rural 3 lonely 0.00613

(0.0162)

Trust 3 ctrust 20.00974

(0.0176)

Lonely 3 clonely 0.0266

(0.0198)

No trust 3 ctrust 20.0198

(0.0276)

Observations 14,361 14,361 14,361 14,361 14,361 14,361

Community-fixed effects Yes Yes No No No No

R2 0.106 0.105 0.114 0.115 0.114 0.115

Main parameters and interactions presented only. All specifications contain community fixed effects.

All specifications also contain the same control variables as in previous specifications.

Ctrust has a value of 1 for people living in communities where average proportion of people who are

trustful of each other is .60% and zero where it is ,60%; clonely has a value of 1 for people living in

communities where the average proportion of people who feel lonely is .60% and zero where it is .60%.

*Significant at 10%, **significant at 5%, ***significant at 1%.

Source: Health in Times of Transition (HITT) data set (2010). Cluster-robust standard errors reported.
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differently, the difference in results should be interpreted with caution). We
found that between the two studies there was little difference in the association
between trust and membership indicators on the one hand, and good health on
the other. At the same time, the association between social isolation and good
health was cut by half in the newspaper. Whether this reflects a genuine
reduction in the probability of poor health for lonely people (which could be
due, for example, to a reduction in potentially harmful coping behaviors, such
as excessive alcohol consumption or better organized welfare services) is diffi-
cult to tell, but the finding is nevertheless encouraging. We have also added new
evidence to a small set of studies examining the association between social
capital and mental health [being one of very few papers that attempt to find a
causal association between social capital and mental health (De Silva et al.,
2005), and even of a smaller subset of studies that did this in the context of the
FSU]. Our findings on an apparently causal relationship between cognitive
dimensions of social capital and mental health are especially important, given
the lack of evidence on this issue (Henderson and Whiteford, 2003; Giordano
and Lindström, 2011). Uniquely in this region, the study also includes objec-
tively assessed measures of the environments in which people live, adding to the
growing literature on environmental determinants of health. Using this infor-
mation, we found that the relationship between social capital indicators and
health can be moderated by several individual and community characteristics,
which may have potentially important policy implications.

The main finding of the paper is that there indeed seems to be a causal
association running from several dimensions of individual social capital to
health, although this finding does not exclude the possibility that health may
also affect various dimensions of individual social capital. For example, it may
be the case that sicker people may be less likely to actively interact with others,
which may increase probability of their social isolation. However, the use of
instrumental variable approach increases our confidence that social capital
affects health, even taking into account the possibility of reverse causality.

The finding that individual trust was positively related to good health (both
general and mental) even after controlling for socio-economic characteristics
was consistent with most of the previous literature on the topic (Rose, 2000;
Poortinga, 2006). The causal interpretation received particular support from
instrumental variable specifications, which was also consistent with findings from a
paper that used data collected in 2001 in FSU countries (d’Hombres et al., 2010).

At the same time, in contrast to the findings of Subramanian et al. (2002),
being trustful of others is not more strongly related to general health in com-
munities with higher aggregate level of trust. However, similar to their findings,
untrusting people who lived in communities with higher aggregate level of
trust were even less likely to experience good health than untrusting people
living in the reference communities. The reasons for this finding will require
more research, but one possible explanation is that in more socially cohesive
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communities, a lack of individual trust may indicate a particularly high level
of social isolation. In turn, this may lead to both psychological problems leading
to deterioration in health, as well as to exclusion from a network that may
provide access to health-related resources. One important policy implication
could be that interventions to strengthen social capital can potentially cause
some unintended negative consequences for people who may feel excluded from
the communities they live in. Therefore, any expansion of community-level social
capital should take into account potential concerns of socially marginalized
groups, such as vulnerable minorities.

The relationship between membership and general health was mostly similar
to the one reported in the study by d’Hombres et al. (2010). However, a sig-
nificant interaction between gender and membership was found: for women, the
association between membership and self-reported good health was significantly
weaker than for men (and this difference in effects was the most pronounced at
ages 30–40 and 50–60). One hypothetical explanation for this finding is that
greater availability of these community organizations may offer opportunities
for men to spend less of their time drinking alcohol, and to engage in enriching
and satisfying activities. On the other hand, as most women living in the FSU
follow a traditional gender role of taking care of their children and family as
a whole, absence or presence of these organizations may make little difference
for their health. It is interesting that in another study conducted in Scotland
(Ellaway and Macintyre, 2001), a stronger link between the perception of
community cohesion and mental health was found for men then for women.
Contrary to the study by Rojas and Carlson (2006), no interaction between
education and membership was found for either outcome variable. Also, when
membership was restricted to active participation only, it became significant in
the OLS specification for the good health outcome.

Interestingly, the association between membership and good psychological
health was mostly negative across specifications. A similar finding was made in
relation to impoverished urban community dwellers living in Alabama, USA
(Mitchell and LaGory, 2002), which the authors ascribed as potentially due to
the greater burden of distress associated with an increased number of obliga-
tions for active community participants (which can be particularly burdensome
for people living in poorer environments). Although the use of an instrumental
variable approach reduces the plausibility of reverse causality explaining this
finding (e.g., depressed people seeking company of other people), we should
emphasize that the parameters are insignificant not only in OLS, but also CFE
models, and therefore treat our finding with caution.

Being lonely was consistently negatively associated with either outcome
variable, although the relationship between loneliness and good general health
was substantially weaker in the HITT than in the LLH survey. It is also notable
that for men, the effect of being lonely on mental health was significantly
stronger than for women, especially among 30–40- and 50–60-year-olds. Lonely men
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also appear more likely to suffer from general health problems then women at
around the age of 50 years (see detailed results in the Appendix). Thus, the
health of lonely middle-aged men may be particularly vulnerable to a lack of
social capital.

The finding that trust in government is strongly related to good general and
mental health is interesting, and is consistent with a recent paper that used
another data set from three FSU countries: Azerbaijan, Georgia and Armenia
(Habibov and Afandi, 2011). The mechanism for this association is unclear, but
it can be hypothesized that a higher level of political trust can contribute to
better interaction between people living in the same area, to better information
about community-wide health problems (Islam et al., 2006), as well as, in some
countries, to a higher level of participation in the political process.

Our findings also suggest that in the FSU countries, social capital primarily
operates through social support and trust, participation, information-sharing
and stress-reducing attributes. On the other hand, dimensions of social capital
that may facilitate solidarity and collective action appear to play a much lesser
role for better health, at least in these countries. Both social and human capital
variables played independent roles in the model, which supports the composite
theory (Rose, 2000; Habibov and Afandi, 2011). We also found that more
educated people are more likely to benefit from trusting others, and that they are
also less likely to suffer mental distress as a result of being lonely. Thus, it seems
that human and social capitals complement each other, which further supports
the composite theory. It also appears that the cognitive dimension of social
capital (referring to the perception of trust, support and reciprocity) plays
a more important role for general health than the structural one, although this
has to be qualified by the finding that important interaction between gender
and such structural variable as membership was found. Similarly, consistent
with previous research (Borgonovi, 2010; Roberts et al., 2010; Giordano and
Lindström, 2011) the relationship between mental health and cognitive dimensions
of social capital (e.g., being trustful and lonely) was considerably stronger than
between mental health and structural measures (e.g., membership).

One limitation of our paper is that our constructed ‘community’ instruments
(i.e., special community averages of individual-level social capital variables) may
play an independent effect on health, even after controlling for individual social
capital. However, we have dealt with this complication by including region-level
fixed effects, and it is reassuring that the parameters on most variables of
interest did not change very much. An additional concern with using CFE with
region-level instruments is that they can be weak. However, as all of our F-tests
of excluded instruments were not only highly significant, but also of considerable
size, again this is not a serious issue here.

In conclusion, the findings from our study suggest a causal association running
from several dimensions of individual social capital to general health and to
mental health. Our findings are also robust to a range of different specifications,
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including the use of instrumental variables. It appears that not all social capital
is equally important to health. Thus, individual trust appears to be more
strongly related to general health, while social isolation to mental health. In
addition, social support and trust seem to be more important determinants of
health than the social capital dimensions that facilitate solidarity and collective
action. The next step in the research agenda is to explore the (cost-)effectiveness
of actual interventions aimed at improving social capital.
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