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ABSTRACT

Objective To examine the association between social
capital and the health of male and female left-behind older
adults in rural China.

Study design This cross-sectional study among the left-
behind older adults aged 60 and older and with all their
children working outside of Hubei, Shaanxi and Guangdong
provinces in China was conducted in 2017-2018. A total
of 1106 questionnaires were collected (participation
rate=100.0%), and questionnaires from 1016 participants
were used (effective rate=91.9%).

Methods An ordinary least squares model was used to
evaluate the association between social capital and health.
Social capital included family trust, friend/neighbour trust,
stranger trust, social participation, and network size and
density. Health outcomes included basic and instrumental
activities of daily living (BADL and IADL) and depression.
Results Elevated family trust, friend/neighbour trust,
stranger trust, high-level participation and middle-

level network density were associated with reduced
depression (b=-3.23, p<0.001; b=-0.41, p<0.001;
b=-0.76, p<0.01; b=—1.04, p<0.05; b=-0.74, p<0.05,
respectively). High-level participation and network density
were also associated with elevated BADL (b=0.16, p<0.05;
b=0.24, p<0.05, respectively). Elevated family trust
(b=-2.86, p<0.05 in men; b=-3.86, p<0.001 in women),
stranger trust (b=-0.68, p<0.05 in men; b=-0.80, p<0.05
in women) and high-level participation (b=—0.92, p<0.05
in men; b=-1.22, p<0.01 in women) were associated with
reduced depression in both sexes. By contrast, elevated
friend/neighbour trust was associated with reduced
depression (b=-0.56, p<0.001) in women, high-level
participation was associated with elevated BADL (b=0.19,
p<0.05) and IADL (b=0.43, p<0.05) in men, and high-
level network density was associated with elevated BADL
(b=0.44, p<0.05) and IADL (b=0.57, p<0.05) and reduced
depression (b=—1.05, p<0.05) in women.

Conclusions Social capital is closely related to left-
behind older adults’ health in rural China. More attention
should be paid to increasing the stock of social capital in
this special population, with a particular focus on the sex
disparity.

INTRODUCTION

China has witnessed dramatic economic and
social changes, as well as a rapid rise in the
number of ageing individuals, over the past
several decades. By the end of 2016, people

Strengths and limitations of this study

» This is the first study to evaluate the association be-
tween social capital and health by sex in left-behind
older adults in rural China.

» Social capital was more strongly related to depres-
sion than to basic and instrumental activities of daily
living in left-behind older adults in rural China.

» A significant sex disparity in the association be-
tween social capital and health was observed.

» The causal association between social capital and
health, as well as the relationship between contex-
tual social capital and health, was not examined.

aged 60 and older accounted for 16.7% of the
total population in China.' The rapid devel-
opment of urbanisation has attracted tens of
millions of rural labourers to work in cities,
which results in an increase in the number of
left-behind older adults in rural China. Left-
behind older adults usually refer to older
adults aged 60 and older living in rural areas
whose children work in other areas (usually
cities) and do not live with them.” Currently,
there are more than 40 million left-behind
older adults in rural China, and this number
may increase in the foreseeable future.’
Since the 1990s, the association between
social capital, which comes from social
connections in our daily lives,4 and health
has been widely discussed,”® and it has been
observed to be positive in numerous studies.”
However, limited studies examine this associ-
ation in older adults, especially in left-behind
older adults in rural China.'”'" The poor
health status of left-behind older adults has
been reported and has received much atten-
tion.”® " With their children working in cities
most of the time and living far away, left-
behind older adults cannot obtain enough
support from them, which results in the loss
of social connections and economic and
mental instability.” Some evidence indicates
that both the physical and mental health of
left-behind older adults are poorer than those
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of other older adults.”® '* Furthermore, the sex disparity
in health is widely discussed. It is recognised that men
usually have a lower level of life expectancy but better
perceived health than women do,'* and the sex disparity
in the association between social capital and health is also
observed in other studies.'” '® However, no sex disparity
in this association has been examined in left-behind older
adults.

Therefore, this study aimed to answer two questions.
First, was there an empirical association between social
capital and left-behind older adults’ health in rural
China? Second, was there a sex disparity in the empirical
association above?

Definition and measures of social capital

Numerous views on the definition of social capital have
been proposed, among which Putnam’s communitari-
anism is considered the most influential in the area of
public health.” Putnam'”*® considered social capital to be
a kind of social structure and emphasised the collective
attributes of it as well as its power on individual actors
from the perspective of cohesion. Accordingly, trust,
social networks and participation are the most widely used
measures of social capital in the area of public health.” "
Trust is a sense of confidence or expectation generated
from the belief that others will behave decently and
predictably,® *' which is the most widely used measure
of social capital in public health. Social networks refer to
social contacts among individuals, which is a stable system
formed through social interactions. Social participation
refers to engagement in formal or informal associations
or activities."®** It is recognised that social capital consists
of cognitive and structural components, such that trust
pertains to the former, whereas social networks and partic-
ipation pertain to the latter.” '”# Furthermore, the frame-
work in which social capital can be divided into bonding
and bridging forms has also been widely used in the area
of public health.” Bonding social capital means a kind
of inward social connection among individuals within
homogeneous groups, while bridging social capital refers
to an extroverted social connection among members
from heterogeneous groups.'” ' #* Accordingly, trust,
social networks and participation were used as measures
of social capital in this study.

Social capital and health in older adults

Limited studies are available on the association between
social capital and health in older adults. Pollack et
al examined the association between social capital
and older adults’ health in the USA and Germany and
reported that low-level reciprocity, trust and social partic-
ipation were related to poor self-rated health (SRH) and
elevated depression, but were not associated with physical
function. Most studies conducted in Europe and Asia also
observe an association between social capital and health
in older adults. For example, evidence from Northern
Europe shows that structural social capital, including
social contacts with neighbours/friends, was related to

older adults’ decreased depression, because contacts
with others provide access to resources and support and
generate mutual benefits.”” For cognitive social capital,
trust among friends® is observed to be positively related
to older adults’ psychological health, while general
trust® and trust among neighbours® are not related to
their psychological health. Evidence from Japan indi-
cates that elevated social participation is associated with
elevated functional capacity in older adults,?” and a well-
structured social network is negatively related to older
adults’ mortality.*® * By contrast, trust and norms of reci-
procity are not associated with mortality.® Furthermore,
cognitive social capital, including trust and norms of reci-
procity, is also observed to be positively related to older
adults’ SRH* and mental health,31 but an elevated social
network is more likely to be associated with better mental
health than with better SRH among older adults.”

Studies on social capital and older adults’ health in
China are also limited. Based on the Chinese General
Social Survey, Norstrand and Xu'' argued that bonding
trust and bonding networks were positively associated with
older adults’ physical and mental health in urban China,
but rural older adults did not obtain health returns from
bonding trust and networks. The norm of reciprocity was
not related to the health of older adults across China.
Based on the China Health and Retirement Longitudinal
Study, Xue and Liu® found that participation in social
activities significantly promoted the SRH of older adults.
Using an instrumental variable approach, Liu et a* also
observed that elevated social participation was causally
associated with better SRH and physical health; however,
Shen et al’® observed that only perceived help was related
to better SRH, and the social network was not related to
the SRH of older adults in China.

What we should notice is the sex disparity in the associ-
ation between social capital and health among the older
adults. It is observed that trust is not related to female
older adults’ health. For example, Chemaitelly et al
argued that although social networks, trust and norms of
reciprocity were positively associated with older adults’
SRH, elevated trust in older women was not related to
better SRH."” Furthermore, Aida et al® proposed that
elevated social trust might reduce the physical health of
older women.” In China, Xue and Liu proposed that
participation in social activities had a stronger promoting
effect on the SRH of older female adults;gs Sun et al'®
also proposed that although social capital was associated
with better physical and mental health of older adults of
both sexes, the positive association between social capital
and mental health was stronger in older women in rural
China. Accordingly, the sex disparity in the association
between social capital and older adults’ health has not
yet been fully established and requires further discussion.

In summary, it is evident that studies on the association
between social capital and the health of rural older adults
in China are limited, and only one study has examined
this association in left-behind older adults.* However,
multiple health outcomes should be examined in older
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adults when discussing this issue, and the potential sex
disparity in this association should also be examined. Left-
behind older adults have unique life experiences that are
quite different from those of other older adults.” Studies
on the association between social capital and the health
of left-behind older adults in rural China have important
policy implications in improving the well-being of this
vulnerable group. Hence, this study aimed to examine
the association between social capital and the health of
left-behind older adults in rural China.

DATA AND METHODS

Data source

The data used in this study were obtained from a field
cross-sectional survey conducted in five counties/cities
in China, including Yingcheng County and Mian County
in July 2017, as well as Lechang City, Jieyang City, Suixi
County in August 2018. Yingcheng County is located in
the central area of Hubei Province, with a per capita gross
domestic product (GDP) of ¥39 019 and a population of
666 000 in 2016. Mian County is located in the south-west
corner of Shaanxi Province, with a per capita GDP of ¥26
153 and a population of 426 000 in 2014. Lechang City
is located in the northern area of Guangdong Province,
with a per capita GDP of ¥19 952 and a population of 521
000 in 2017. Jieyang City is located in the eastern area of
Guangdong Province, with a per capita GDP of ¥35 327
and a population of 6 086 000 in 2017. Suixi County is
located in the south-west corner of Guangdong Province,
with a per capita GDP of ¥23 761 and a population of 1
039 000 in 2017. Considering the regional differences in
socioeconomic development, the above three provinces
were randomly selected as representative of Eastern,
Central and Western China, as Chinese internal migrants
usually move from Central and Western China to eastern
China across provinces, and move from villages and small
cities to provincial capitals within specific provinces.
(According to the data of China Statistical Yearbook 2018,
the proportion of older adults is 7.8%, 12.2% and 11.1%
in Guangdong, Hubei and Shaanxi provinces, respec-
tively, in 2017. The ageing level in Guangdong Province
is lower than that of the other regions due to the influx
of workers to Pearl River Delta region, and the ageing
level in Hubei and Shaanxi provinces is higher. There
are also numerous rural labourers working out in all five
counties/ cities, suggesting that these areas are nationally
representative more or less.)

In the present study, rural adults aged 60 or older with
all children working in urban areas were defined as left-
behind older adults. Simple random sampling, conve-
nience sampling and cluster sampling methods were used
in the present study. More specifically, since we could not
obtain the total composition of left-behind older adults
(such as age and sex) in rural China, we used random
sampling, convenience sampling and cluster sampling
methods at different stages of the survey. First, the
random number table was used to randomly select one

province in each of the three different regions (Eastern
China, Central China and Western China). Second, as
the level of homogeneity across different counties/cities
within a province or different towns/villages within a
county/city was high, the convenience sampling method
was considered to be acceptable in ensuring the repre-
sentativeness and made the survey more feasible; thus,
based on the principle of easy access to the survey sites,
we contacted the counties/cities that could assist in
carrying out the survey, mainly relying on personal social
networks. Finally, with the assistance of local officials, a
reliable list provided by local officials was used to reduce
the selection bias when a cluster sampling method was
used to investigate individuals in villages; furthermore,
a door-to-door investigation was conducted, and trained
interviewers knocked on doors or gathered left-behind
older adults in village committees for face-to-face inter-
views. A total of 1106 questionnaires were distributed and
collected, and no respondent refused to be interviewed
(the questionnaire can be found in online supplemen-
tary file 1). Finally, questionnaires with more than 20%
unanswered questions were not included in the analysis
(mainly due to physical reasons, such as hearing and
cognitive impairment). Thus, a total of 90 questionnaires
were excluded, and the data used in this study were
obtained from 1016 questionnaires, which accounted for
91.9% of the questionnaires collected. (Questionnaires
excluded in the analysis were those with many questions
(more than 20%) unanswered. Since the missing rate is
8.1% (less than 10%), we do not think it yields a signifi-
cant bias for our analysis. The final sample size was 1016,
indicating a large sample survey, so it was not likely for the
statistical power to be low.)

Patient and public involvement

This study did not involve patients in setting the research
question, design of the study, or recruitment to and
conduct of the study. The dissemination of the results will
include communication channels that will involve local
communities.

Variables

Social capital

Three components of social capital, namely trust (cogni-
tive), social participation (structural) and social networks
(structural), were used. The reliability (o coefficient) was
not reported, as participation and networks were defined
in a formative not a reflective way; trust was encompassed
by three independent variables, and they pertained to
different forms of social capital (bonding and bridging).
Trust encompassed trust in family members, neigh-
bours, friends and strangers, and the response options
included the following: ‘O=very distrustful, I=relatively
distrustful, 2=relatively trustful, 3=very trustful’. Trust in
family members and strangers was treated as family trust
(bonding) and stranger trust (bridging), respectively,
with ‘very distrustful’ and ‘relatively distrustful’ recoded
as ‘distrustful’ and ‘relatively trustful’ and ‘trustful’
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recoded as ‘trustful’; trust scores for neighbours and
friends were added and conceptualised as friend/neigh-
bour trust (bonding). It is highlighted that, according to
the Chaxu pattern, the interpersonal pattern of Chinese
residents is similar to the ripple that opens wide on the
water surface.”” Thus, although family trust and friend/
neighbour trust were forms of bonding social capital
according to Putnam’s definition,'” they were considered
to be two different social capital variables in this study, as
family members are blood ties, while friends and neigh-
bours are not blood ties.

Social participation included participation in chess
activities, collective fitness activities, gathering/chatting,
organisation activities and other activities (0=not partici-
pated, l=participated), and they were added to measure
the level of social participation; subsequently, partici-
pating in no activity was recoded as low-level participation,
participating in only one activity was recoded as middle-
level participation, and participating in more than one
activity was recoded as high-level participation.

Social network consisted of network size and network
density. Network size was determined by the number of
close friends (ranging from 0 to 10); the weekly frequency
of interactions with friends (ranging from 0 to 7) in the
past year, both online and offline, was added to measure
network density. For the network density, no interaction
per week was recoded as low-level network density, less
than seven interactions per week was recoded as middle-
level network density, and seven or more interactions per
week was recoded as high-level network density.

Health outcomes

Health outcomes consisted of physical and psychological
health. Physical health included basic activities of daily
living (BADL)” and instrumental activities of daily living
(IADL).* BADL referred to the ability to eat, walk, visit
friends, dress and bathe, and the response options for
each item included the following: ‘O=completely depend
on others, 1=partly depend on others and 2=do not
depend on others completely’. Five items were added to
measure BADL. IADL referred to the capacity to cook,
shop, clean and take a bus, and the response options for
each item included the following: ‘O=completely depend
on others, 1=partly depend on others and 2=do not
depend on others completely’. Four items were added
to measure IADL. The Life Satisfaction Index Scale was
used to measure depression, a psychological health indi-
cator,”* and the response options for each item included
the following: ‘O=not depressed and 1=depressed’. Subse-
quently, a total of 12 indices were added to measure
depression. Details are displayed in table 1.

Control variables

Control variables included sex, age, marital status, educa-
tion, family income (a natural logarithmic transformation
was performed), living status (whether living with other
people or not) and province. More details are provided
in table 2.

Table 1 Measures of health of left-behind older adults in
rural China in 2017-2018 (N=1016)
Reliability
Health Indicators Range «
BADL Ability to eat independently  0-2 0.879
Ability to walk independently 0-2
Ability to visit friends 0-2
independently
Ability to dress independently 0-2
Ability to bathe independently 0-2
IADL Ability to cook independently 0-2 0.873
Ability to shop independently 0-2
Ability to clean independently 0-2
Ability to take a bus 0-2
independently
Depression Are you satisfied with your 0-1 0.839
life?
Do you continue to pursue 0-1
hobbies?
Do you have a sense of life ~ 0-1
enrichment?
Do you feel upset? 0-1

Do you feel good in spirits? ~ 0-1

Do you have a sense of 0-1
insecurity?
Do you feel happy? 0-1
Do you have a sense of 0-1
loneliness?

Do you feel good to be alive? 0-1

Do you have a sense of 0-1
unworthiness?

Do you feel energetic? 0-1
Do you feel hopeless? 0-1

A total of 15 items were used to measure depression in the
questionnaire, and 3 of them were excluded in the analysis
because their single-item reliability oo was less than 0.800.
BADL, basic activities of daily living; IADL, instrumental activities
of daily living.

Methods

Cronbach’s o coefficient was used to assess the internal
consistency of specific health outcomes, and Cronbach’s
o >0.60 was used as the criterion to ensure reliability.*
x? tests and t-tests were used to examine whether the sex
differences in different variables were statistically signifi-
cant. Although all three health outcomes were ordinary
variables, the parallel-lines assumption was not supported
in ordinal regression. Therefore, ordinary least squares
(OLS) model was used to examine the association, in
both sexes and by sex, between various forms of social
capital and different health outcomes of left-behind older
adults in rural China. This strategy, which treats ordinal
outcome as continuous outcomes, is supported and widely
used in many other studies.” ** According to previous
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studies, there might be sex disparities in the association
between social capital and health in older adults.'® *® **
Thus, stratification by sex was used, and men and women
were analysed separately to compare the sex disparity in
the association between social capital and health in left-
behind older adults. The model specification of OLS was
as follows:

Health; = 3, + Zilb (,Bp * control vm’iable,») + Z{c (ﬁk * social ca[)itaL) +€;

where Health; represented the health outcome of indi-
vidual # 3, represented the intercept; 3, represented the
estimated coefficients of variables controlled for (p=1-8
in full samples and 1-7 in male or female samples);
represented the estimated coefficients of social capital
variables (k=1-6); and ¢; represented the residual error
of the model.

SPSS V.21.0 was used to perform OLS models; robust
standard error (SE) was used to adjust for potential
heteroscedasticity, given that a cluster sampling method
was used to interview respondents within villages. Statis-
tical significance was assumed if p<0.05.

RESULTS

Descriptive analysis

Table 2 describes the sample of 1016 participants,
consisting of 484 men and 532 women. Compared with
men, women seemed to have a higher level of depres-
sion (p=0.002) and a lower level of IADL (p=0.013),
but also had slightly higher levels of friend/neighbour
trust (p=0.060) and network density (p=0.057). Further-
more, compared with men, women in the sample seemed
to be less educated (p<0.001), less likely to be married
(p<0.001) and less likely to live with others (p<0.001).

Social capital and BADL

Associations between social capital and the BADL of
left-behind older adults in rural China are presented in
table 3. With other variables controlled for, compared
with low-level social participation and network density,
high-level social participation and network density were
associated with elevated BADL (b=0.16, p<0.05; b=0.24,
p<0.05, respectively). However, the association between
high-level social participation and elevated BADL was
observed in men only (b=0.19, p<0.05), and the associ-
ation between middle-level or high-level network density
and elevated BADL was observed in women only (b=0.52,
p<0.05; b=0.44, p<0.05, respectively). Furthermore, no
significant association was observed between other forms
of social capital, including family trust, friend/neighbour
trust, stranger trust and network size, and the BADL of
left-behind older adults in all three models.

Social capital and IADL
Associations between social capital and the IADL of
left-behind older adults in rural China are presented in

table 4. With other variables controlled for, no signifi-
cant association was observed between social capital and
IADL. However, a significant sex disparity in the associa-
tion between social capital and IADL was observed. For
older men, only high-level social participation was asso-
ciated with elevated IADL (b=0.43, p<0.05). By contrast,
compared with low-level network density, middle-level
and high-level network density were associated with
elevated IADL in older women only (b=0.61, p<0.05;
b=0.57, p<0.05, respectively).

Social capital and depression

Associations between social capital and the depression
of left-behind older adults in rural China are presented
in table 5. With other variables controlled for, elevated
family trust, friend/neighbour trust, stranger trust,
high-level social participation and middle-level network
density were associated with reduced depression
(b=-3.23, p<0.001; b=-0.41, p<0.001; b=-0.76, p<0.01;
b=-1.04, p<0.001; b=-0.74, p<0.05, respectively). A
significant sex disparity in the association between social
capital and depression was also observed. For older men,
elevated family trust and stranger trust and high-level
social participation were associated with reduced depres-
sion (b=-2.86, p<0.05; b=-0.68, p<0.05; b=-0.92, p<0.05,
respectively). By contrast, for older women, elevated
family trust, friend/neighbour trust and stranger trust,
as well as high-level social participation and middle-level
network density, were associated with reduced depression
(b=-3.86, p<0.001; b=-0.56, p<0.001; b=-0.80, p<0.05;
b=-1.22, p<0.01; b=-1.05, p<0.05, respectively).

DISCUSSION

With the recent rapid urbanisation in China, the number
of left-behind older adults in rural China is on the rise.
For this reason, studies on the association between
social capital and health in left-behind older adults
have substantial and theoretical significance. Based on a
cross-sectional survey conducted in Hubei, Shaanxi and
Guangdong provinces in China in 2017-2018, this is the
first study to discuss the association between social capital
and the health of left-behind older adults by sex in rural
China.

A higher level of social participation is associated with
better physical health, especially better BADL. Social
participation usually increases physical activities and
keeps left-behind older adults healthy, and older adults
with poor physical health are also less likely to engage in
social activities."” Furthermore, the positive association
between participation and physical health is statistically
significant in men only, because social participation is
usually a major activity among men in China. That is, in
China, men are usually in charge of outdoor affairs, and
women are usually in charge of indoor affairs.”® Further-
more, compared with women, men’s participation usually
includes more instrumental values and brings more

6

Ke Y, et al. BMJ Open 2019;9:¢030804. doi:10.1136/bmjopen-2019-030804



Table 3 Social capital and BADL of left-behind older adults in rural China in 2017-2018 (N=1016)

Model 1 (all samples)

Model 2 (male) Model 3 (female)

b R_SE b R_SE b R_SE

Intercept 9.75"* 0.48 9.29** 0.75 10.04** 0.61
Sex (ref: female) 0.05 0.06
Age —-0.01* 0.00 -0.01 0.01 -0.02** 0.01
Married (ref: divorce/widow) -0.02 0.10 -0.02 0.09 -0.04 0.13
Education (ref: illiteracy)

Primary school 0.07 0.06 0.15* 0.07 0.03 0.12

Junior high school -0.06 0.10 -0.01 0.12 0.10 0.08

Senior high school or above -0.11 0.15 0.05 0.09 -0.37 0.34
Family income (In) 0.06 0.03 0.06 0.05 0.06 0.03
Living status (ref: not alone) -0.02 0.10 0.04 0.08 -0.03 0.15
Province (ref: Shaanxi)

Hubei -0.13 0.08 -0.25 0.13 -0.03 0.08

Guangdong -0.13 0.07 0.02 0.08 -0.23 0.12
Family trust (ref: not trust) 0.28 0.30 0.31 0.41 0.30 0.46
Friend/neighbour trust 0.02 0.03 0.01 0.04 0.05 0.04
Stranger trust (ref: not trust) -0.05 0.08 -0.06 0.12 -0.02 0.09
Participation (ref: low)

Middle 0.06 0.08 0.09 0.10 0.04 0.13

High 0.16* 0.08 0.19* 0.10 0.10 0.11
Network size -0.01 0.02 0.01 0.02 -0.02 0.02
Network density (ref: low)

Middle 0.18 0.12 -0.16 0.10 0.52* 0.21

High 0.24* 0.11 -0.00 0.09 0.44* 0.17
n 1016 484 532
R? 0.047 0.053 0.098

***P<0.001, **P<0.01, *P<0.05.

b, coefficient; BADL, basic activities of daily living; ref, reference; R_SE, robust SE.

material benefits.* Thus, older men obtain more physical
health benefits from social participation.

A higher level of density of social networks is observed
to be related to better physical health of rural left-behind
older adults, but no association is observed between
social network size and the two physical health outcomes.
That is, for left-behind older adults, having high-quality
social networks or many friends is not associated with
physical health itself; rather, the mere presence of any
social network (contact with friends) is what matters with
respect to physical health. These results are in line with
related evidence from Japan and Northern Europe.” ***
Furthermore, older women benefit more from contact
with others, potentially because older women have a
higher level of network density than older men do (see
table 2).

Most elevated social capital indicators are associated
with better psychological health of left-behind older adults
in rural China. Social trust reflects confidence and posi-
tive psychological expectation from others,” so it helps

reduce depression and improve perceived psychological
health. Participating in various social activities provides
left-behind older adults with a platform to communicate
with others and reduces the possibility of depression.
Contact with friends directly increases affective interac-
tions and the sense of belonging, thus reducing mental
health problems. However, in the comparison between
men and women, it is observed that most social capital
indicators, including family trust, friend/neighbour trust,
stranger trust, social participation and network density,
are more strongly related to female psychological health,
which is similar to the results of Sun et al.'® Compared with
men, women are more likely to seek support and mobilise
support resources (especially emotional support) from
others and navigate emotional changes with greater
ease.'” * Furthermore, women have higher levels of
some social capital indicators (see table 2), which also
brings them more health benefits. Thus, older women
receive more psychological health returns from support
resources from others.
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Table 4 Social capital and IADL of left-behind older adults in rural China in 2017-2018 (N=1016)

Model 1 (all samples)

Model 2 (male) Model 3 (female)

b R_SE b R_SE b R_SE

Intercept 10.00*** 0.95 10.29** 1.42 9.80*** 1.27
Sex (ref: female) 0.14 0.10
Age -0.06"*  0.01 —-0.05"* 0.01 -0.06*** 0.01
Married (ref: divorce/widow) 0.04 0.17 -0.23 0.18 0.16 0.22
Education (ref: illiteracy)

Primary school 0.25* 0.11 0.45* 0.16 0.13 0.18

Junior high school 0.11 0.15 0.27 0.19 0.21 0.19

Senior high school or above -0.02 0.25 0.41 0.25 -0.60 0.54
Family income (In) 0.07 0.06 0.01 0.09 0.11 0.08
Living status (ref: not alone) 0.14 0.18 -0.06 0.16 0.24 0.26
Province (ref: Shaanxi)

Hubei -0.22 0.12 -0.31 0.18 -0.15 0.16

Guangdong -0.62**  0.13 -0.28 0.17 -0.89*** 0.20
Family trust (ref: not trust) 0.60 0.57 0.77 0.92 0.48 0.74
Friend/neighbour trust -0.02 0.04 -0.06 0.06 0.04 0.06
Stranger trust (ref: not trust) 0.16 0.13 0.23 0.17 0.10 0.18
Participation (ref: low)

Middle -0.02 0.13 0.09 0.18 -0.15 0.19

High 0.19 0.14 0.43* 0.20 —-0.06 0.21
Network size -0.00 0.02 0.02 0.03 -0.01 0.04
Network density (ref: low)

Middle 0.17 0.17 -0.27 0.18 0.61* 0.27

High 0.28 0.17 -0.05 0.19 0.57* 0.26
n 1016 484 532
R? 0.140 0.123 0.187

***P<0.001, **P<0.01, *P<0.05.

b, coefficient; IADL, instrumental activities of daily living; ref, reference; R_SE, robust SE.

Based on the above results, several interventions to
improve the stock of social capital in left-behind older
adults in China are proposed. First, primary-level organ-
isations should stress daily collective activities for left-
behind older adults, especially female older adults. Senior
centres should be built to provide left-behind older adults
with a platform to engage in social activities, which allows
them to increase social interactions and benefits their
health. Second, the children of left-behind older adults
are encouraged to take good care of their parents, as they
need to resolve difficulties through both material rewards
and spiritual rewards. Finally, village committees should
take responsibility for developing a healthy neighbour-
hood relationship, which can improve the level of trust
in left-behind older adults and, in turn, improve their
psychological health.

There are several limitations to this study. First, this is a
cross-sectional study and current results for the association
between social capital and health cannot be explained
as causal, so further studies using longitudinal data and

causal inference approaches are needed. Second, because
the populations evaluated are from different villages, it is
likely that the characteristics of those villages may have a
contextual effect on the association between social capital
and health.* However, this contextual effect was found
to be statistically non-significant in this study (the p value
of the intraclass correlation coefficient was larger than
0.05). Thus, the macrolevel effect of the villages where
these older adults live is not reported in this study, and
further studies on this topic are needed.

CONCLUSIONS

This is the first study to discuss the association between
social capital and the physical/psychological health of
left-behind older adults, as well as the sex disparity in
this association, in rural China. The results show that in
left-behind older adults, multiple forms of social capital
were associated with health outcomes, but cognitive social
capital was associated with depression only. Furthermore,
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Table 5 Social capital and depression of left-behind older adults in rural China in 2017-2018 (N=1016)

Model 1 (all samples) Model 2 (male) Model 3 (female)
b R_SE b R_SE b R_SE

Intercept 14.93** 1.53 14.30*** 217 15.19* 2.21
Sex (ref: female) -0.62** 0.20
Age 0.01 0.01 0.00 0.02 0.01 0.02
Married (ref: divorce/widow) -0.35 0.34 -0.32 0.55 -0.43 0.43
Education (ref: illiteracy)

Primary school -0.21 0.21 -0.04 0.30 -0.33 0.31

Junior high school -0.27 0.32 -0.37 0.40 0.16 0.67

Senior high school or above -0.36 0.40 -0.72 0.44 0.43 0.75
Family income (In) -0.51"* 0.10 —-0.64** 0.17 -0.39* 0.14
Living status (ref: not alone) -0.18 0.36 -0.18 0.58 -0.20 0.46
Province (ref: Shaanxi)

Hubei 0.47 0.28 0.23 0.36 0.77 0.43

Guangdong -1.31** 0.25 -0.99* 0.34 -1.50"* 0.40
Family trust (ref: not trust) -3.23"* 0.84 -2.86" 1.26 -3.86™* 0.96
Friend/neighbour trust -0.41** 0.10 -0.26 0.14 -0.56""* 0.14
Stranger trust (ref: not trust) -0.76™* 0.24 -0.68* 0.34 -0.80" 0.34
Participation (ref: low)

Middle -0.33 0.23 -0.23 0.32 -0.44 0.32

High —1.04** 0.29 -0.92* 0.40 —1.22* 0.44
Network size -0.07 0.04 -0.03 0.06 -0.11 0.06
Network density (ref: low)

Middle -0.74* 0.29 -0.46 0.40 -1.05* 0.43

High -0.47 0.33 -0.18 0.47 -0.74 0.48
n 1016 484 532
R? 0.191 0.170 0.212

**P<0.001, *P<0.01, *P<0.05.
b, coefficient; ref, reference; R_SE, robust SE.

a significant sex disparity in the association between
social capital and health in left-behind older adults was
also observed. According to these results, interactions
should be encouraged between older adults and their
family members or neighbours/friends to build trust,
and senior centres should be built to provide left-behind
older adults with a platform for social participation and
interaction in rural China.
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