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Abstract

Background: The association between social capital and health-related quality of life (HRQoL) has not been thoroughly
studied among older persons in rural China, especially among those who were left behind or not. This study investigates
the association between social capital and HRQoL and examines possible differences of this association between being
left behind or not in rural China.

Methods: A cross-sectional survey of 825 people aged 60 years and older, residing in three rural counties in Jiangsu
Province in China, was conducted in 2013. Factor analysis was performed to measure social capital. EQ-5D was used to
measure HRQoL. Tobit regression analysis with upper censoring was conducted to explore the association between
social capital and EQ-5D index.

Results: After controlling for individual characteristics, low social capital and being left behind were significantly
associated with low HRQoL. Old people with low social capital had 0.055 lower EQ-5D index compared to those
with high social capital. Old people being left behind had 0.040 lower EQ-5D index compared to those who were
not left behind. For different dimensions of social capital, the main effects came from the domain of trust and reciprocity.
There was a significant interaction between low social capital and being left behind on HRQoL, suggesting that low
social capital was associated with low HRQoL among persons left behind.

Conclusions: Our findings indicate that the left behind old people with low social capital were a potentially vulnerable
group in rural China. Formulating and implementing initiatives and strategies which increase social capital may foster
better HRQoL, especially for old people who were left behind.
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Background
Health-related quality of life among older adults
Population aging is a global phenomenon and has be-
come a huge challenge for most societies across the
world. Compared to developed countries, the pace of
aging is much faster in developing countries [1]. Over
the past two decades, China’s population has been aging

rapidly. According to statistics, more than 202 million
people were over 60 years old in 2013 and this number
is set to reach about 288 million by 2025, and 370 mil-
lion by 2050 [2]. In rural China, 117 million Chinese
were older than 60 years and accounted for 17% of the
total rural population in 2012 [3].
Health-related quality of life (HRQoL) is a commonly

used measure of health outcome. It reflects several di-
mensions of health, including physical, psychological, so-
cial, cognitive function, as well as general well-being [4].
HRQoL is associated with a wide range of factors, includ-
ing biological, psychological and social factors. Advanced
age is associated with increasing health problems, which
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means a decline in HRQoL. Lower education, poor eco-
nomic situation are also associated with low HRQoL [5].
Previous studies have shown that low HRQoL is common
among those being left behind [6, 7]. In China, with the
process of urbanization and industrialization, many young
adults migrate to cities in search of work and their older
parents are left behind.
Over the past two decades, there has been increasing

attention paid to social capital as an important influen-
cing factor of HRQoL [8–10]. Previous studies have
shown that low social capital is associated with lower
HRQoL [8–10]. Maintaining a high level of HRQoL into
advanced age is an increasingly important public health
issue, both from an individual and societal perspective.

Theoretical frameworks of the social capital concept
Social capital has increasingly gained recognition as an
important concept in public health. In regard to aging, it
has been pointed out that high levels of social capital en-
ables older adults to maintain independent, productive
and satisfactory lives [8, 11]. Though many studies have
focused on social capital, it is a challenge to define and
investigate this multidimensional concept [5, 12–14].
According to Bourdieu, social capital is “the aggregate of
the actual or potential resources which are linked to
possession of a durable network” [5]. Coleman pointed
out “not a single entity, but a variety of different entities
having two characteristics in common: they all consist of
some aspect of social structure, and they facilitate cer-
tain actions of individuals who are within the structure”
[12]. While Putnam defined social capital as “features of
social organization, such as trust, norms and network,
that can improve the efficacy of society by facilitating co-
ordinated actions” [13]. Bourdieu and Coleman’s views
are typical for a “network view” while Putnam empha-
sizes “social cohesion”. In this study, we argue an oper-
ational definition of social capital, which can be defined
as “the structured social networks, trusting relationships
and cultural norms that act as resources for individuals
and facilitate collective action” [15].
Since the publication of previous theories, most re-

searchers have distinguished structural and cognitive di-
mensions of social capital [11, 16, 17]. The former
subsumes attitudinal manifestations, such as values,
norms, beliefs while the latter refer to the aspects of so-
cial organization such as social participation or social
networks [16]. In this study, we also use this framework
to choose the indicators of social capital.
Measurements of social capital vary among countries,

regions, researchers and different populations [11, 18, 19].
There is no consensus about which methods are the
most appropriate to measure this multidimensional
concept [20]. The measurements should also consider

cultural factors and the characteristics of the society.
Sun performed factor analysis to extract social capital
factors, which included social participation, reciprocity
and social support, trust and safety, interpersonal rela-
tionship network and neighborhood cohesion [10]. Yip
used the number of organizations to which the re-
spondent belongs as the structural social capital and
“trust” as the cognitive social capital [16]. Following lit-
eratures and similar studies in China [10, 16], some
commonly used measures such as social participation,
trust, personal networks are taken as proxy measures in
our study [13].

Social capital and health-related quality of life
It has been argued that social capital is a determinant
for good health in older ages, contributing to better
health outcomes including HRQoL [21]. Studies focused
on the older people have found that high social capital is
associated with good HRQoL, even after controlling for
relevant confounders [9, 22]. The possible mechanisms
include (1) influence on the individuals’ health-related
behaviors, (2) influence on access to amenities and ser-
vices and (3) influence on psychosocial processes [10].
Most studies on social capital and HRQoL have been

conducted in high income countries, however, the asso-
ciation has not been thoroughly studied in China, espe-
cially for older people who are left behind. Several
studies from China have explored the relationship be-
tween social capital and health outcomes among older
adults. Sun et al. (2015) used SF-36 to measure HRQoL
and revealed a positive association between individual
social capital and HRQoL in rural China [10]. Yip and
colleagues (2007) found that cognitive social capital was
positively associated with health outcomes including
self-rated health, psychological health and subjective
well-being, while there was little association between
structural social capital and these outcomes variables
[16]. To the best of our knowledge, none of the above
mentioned studies have studied the group of older
people being left behind, even though being left behind
may be an important determinant of HRQoL.

Being left behind and health-related quality of life
According to statistics from the Ministry of Civil Affairs
of China, around 50 million older people were left be-
hind in rural China by 2015 [23]. Previous studies on
how children’s migration affects the health of their left-
behind parents are ambiguous. On the one hand, chil-
dren’s migration can improve their parents’ financial
situation and allow the left-behind parents to get better
nutrition and health care; on the other hand, the migra-
tion also reduces the social support from children and
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increases risks of depression and other adverse health
outcomes [7, 24]. Even though there are some studies
concerning this issue, they have not made consistent
conclusions. Given that social capital and being left be-
hind may be important and growing determinants in
health policy, health-related interventions should be tar-
geted towards the groups who are in the greatest need.
The general aim of the present study was to investigate

the association between HRQoL and social capital
among older people in rural China. The specific research
questions are: what is the association between social
capital and HRQoL among older adults in rural China?
What is the difference of HRQoL between those who are
left behind or not? What is the difference of the associ-
ation between social capital and HRQoL between those
being left behind or not?

Methods
Sampling and data collection
The data used in this study came from a cross-sectional
survey conducted in three rural counties in Jiangsu
Province in China between July and August in 2013.
These three rural counties are located in Suzhou, Nantong
and Yancheng City, respectively. The areas were chosen to
represent different geographic and socioeconomic dis-
tribution. In each county, two towns were randomly se-
lected and in each town, three villages were also randomly
selected. Within each village, about 50 households with a
person aged 60 years and above were randomly selected.
If the respondents could not read or write, the trained in-
terviewers from Nantong University introduced the ques-
tions to them and then filled out the answers. A total of
825 old individuals completed the survey. The response
rate was 95%.
The survey collected data on individual characteristics

such as age, sex, marital status, educational level, a var-
iety of social capital indicators and HRQoL measured by
the EQ-5D instrument.
Before the survey, the interviewers introduced the sur-

vey to the respondents. They were informed about the
aim of the survey, the selection criterion of the sample,
and the assurance that the information was only used
for research and got their informed consent.

Dependent variable
The dependent variable in the present study is EQ-5D.
As one of the most world-widely used instruments for
measuring HRQoL, the EQ-5D-3 L defines HRQoL in
five dimensions (mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression) with three
levels of severity (no problems, moderate problems and
severe problems). In total 243 health states or health

profiles can be generated by this classification [25] and
each of them can get an index value based on a value
set where full health = 1 and dead = 0. The EQ-5D is
simple and feasible for surveys aimed at older popula-
tion with low education [26]. In the present study, the
value set by Liu and Wu (2014) was used to obtain the
EQ-5D-3 L index [27].

Independent variables
The independent variable in the present study is social
capital. Some previous studies only use secondary data
and did not design their own measures of social capital
[15, 28, 29]. In other studies, comprehensive measures
have been designed but these measures were a small part
of the household survey [29]. A questionnaire survey
was designed to assess the respondents’ social capital in
our study. Some researchers pointed out cultural factors
are important to determine social capital [30, 31]. So we
selected fourteen commonly used questions and adapted
to the Chinese context (see Additional file 1). An ex-
ploratory factor analysis was conducted to investigate
the factor patterns of different dimensions of social cap-
ital. For structural social capital, questions such as the
quantity and frequency of organization participation, the
number of relatives and friends and the occupations of
them, relationships and mutual aid between neighbor-
hoods were included. For cognitive social capital, the
questions whether the respondents trust in villagers or
leaders in the village were included to measure the di-
mension of “trust”. Subsequently, with the results from
the factor analysis, we calculated the score of social cap-
ital and then explored the association between social
capital and HRQoL.
Age was categorized into 60-69 years (reference

group), 70-79 years and 80 years and above. Being left
behind was defined as older individuals with adult chil-
dren leaving for more than six months during the past
year; not being left behind was reference group [32].
Marital status was divided into married (reference
group) and others, which including single, widowed and
divorced. Educational level was also controlled, which
was divided into primary school and above (reference
group) and illiterate.

Statistical analyses
Descriptive statistics were expressed as mean ± standard
deviation. Factor analysis was performed to extract social
capital dimensions (using Eigenvalue > 1 as the selection
criterion) [33]. Then the score of social capital was cal-
culated and dichotomized into low (lowest 25% of the
sample) or high (> 25%) social capital.
EQ-5D index is a censored variable, for example, a

great number of respondents had the index of 1 in our
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study. The Tobit regression model was considered suit-
able for bounded or censored data [34].
In the present study, three regression models were

run. In Model 1, all controls were included, including
sex, age, marital status, educational level, social cap-
ital and being left behind or not. Model 2 included
individual characteristics and all the distinct social
capital dimensions. Model 3 controlled for individual
characteristics and interactions pertaining to their
left-behind status. Coefficients and standard errors
were used to compare the effect on the EQ-5D index.
To consider the possible differences between those

who were left behind or not, a stratified analysis was
also carried out among those left behind and those
not left behind. All analyses were conducted using
Stata 14.0; a 5% significance level was used.

Results
Individual characteristics of the sample
The distribution of the individual characteristics is
presented in Table 1, stratified by being left behind
and not being left behind. More than half (54%) of
the respondents were female. About half (51%) was
aged between 60 to 69 years old. The majority were
married (73%) at the time being interviewed. Nearly
half of the respondents (46%) were illiterate. The pro-
portion being married was higher among those left
behind compared to those not left behind. As to sex,
age and marital status, there were no differences be-
tween those left behind and those not left behind.
As to different dimensions of EQ-5D, old people who

were left behind had higher proportion of problems in
usual activities, while for other dimensions there was

Table 1 Characteristics of the respondents and problems in EQ-5D dimensions by being left behind and not being left behind
(n = 825)

Variables Total n (%) Left behind n (%) Not left behind n (%) P value

Sex

Male 382 (46.3) 192 (46.3) 190 (46.3) 0.982

Female 443 (53.7) 223 (53.7) 220 (53.7)

Age

60-69 418 (50.7) 207 (49.9) 211 (51.5) 0.677

70-79 277 (33.6) 138 (33.3) 139 (33.9)

80 and above 130 (15.8) 70 (16.9) 60 (14.6)

Marital status

Married 600 (72.7) 325 (78.3) 275 (67.1) < 0.001

Othersa 225 (27.3) 90 (21.7) 135 (32.9)

Educational level

Primary school and above 445 (53.9) 216 (52.0) 229 (55.9) 0.273

Illiterate 380 (46.1) 199 (48.0) 181 (44.1)

Problems in mobility

Yes 135 (16.4) 71 (17.1) 64 (15.6) 0.561

No 690 (83.6) 344 (82.9) 346 (84.4)

Problems in self-care

Yes 67 (8.1) 36 (8.7) 31 (7.6) 0.558

No 758 (91.9) 379 (91.3) 379 (92.4)

Problems in usual activities

Yes 153 (18.5) 88 (21.2) 65 (15.9) 0.048

No 672 (81.5) 327 (78.8) 345 (84.1)

Problems in pain/discomfort

Yes 353 (42.8) 189 (45.5) 164 (40.0) 0.108

No 472 (57.2) 226 (54.5) 246 (60.0)

Problems in depression/anxiety

Yes 101 (12.2) 52 (12.5) 49 (12.0) 0.800

No 724 (87.8) 363 (87.5) 361 (88.0)
arepresents single, widowed and divorced
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no differences between those left behind and not left
behind.

Dimensions and scores of social capital
Based on the factor analysis, fourteen social capital re-
lated questions were classified into different dimensions
with Varimax rotation and an eigenvalue greater than 1.
The KMO was 0.724 and the p value of Bartlett’s test
was less than 0.001. The procedure yielded four dimen-
sions and explained 67.3% of the total variance. The
eigenvalue for four dimensions was 3.488, 2.856, 1.828
and 1.254 respectively and four dimensions accounted
for 21.3, 17.7, 16.9 and 11.4% of the total variance re-
spectively. Four dimensions were named as: social par-
ticipation, neighborhood relationship and support, trust
and reciprocity and personal networks. Social participa-
tion involved the frequency and quantity of organization
participation. Neighborhood relationship and support
was concerned with the relationship and mutual support
between the neighbors. Trust and reciprocity included
trust in community residents as well as mutual aid. Per-
sonal networks related to the number of friends and rela-
tives and the occupations of these persons. Factor
loadings are presented in Table 2. The reliabilities of the
four identified constructs, presented as Cronbach’s
alpha, were α = 0.871 for social participation, α = 0.717
for neighborhood relationship and support, α = 0.398 for
trust and reciprocity and α = 0.711 for personal network.
In general, the reliability and validity of the factor ana-
lysis were relatively good.

Social capital score was calculated as following:

Social capital score ¼ 3:844
3:488þ 2:856þ 1:828þ 254

�F1þ 2:856
3:488þ 2:856þ 1:828þ 1:254

�F2þ 1:828
3:488þ 2:856þ 1:828þ 1:254

�F3þ 1:254
3:488þ 2:856þ 1:828þ 1:254

�F4

Social capital and HRQoL
Table 3 shows T-test analysis between EQ-5D index and
each categorical variable, stratified by being left behind
or not. Among the group being left behind, high social
capital indicated higher EQ-5D index, while for those
not being left behind, there was no difference. Among
the group left behind, the differences of EQ-5D index
between sex, age, marital status and educational level
were also statistically significant. Older adults who were
female, of higher age, illiterate and not married, scored
lower in EQ-5D index within their respective category.
Similarly, for those not left behind, higher age, being not
married and illiterate were also associated with lower
EQ-5D index. T-test analysis was also conducted to
compare EQ-5D index among those left behind and not
left behind. The EQ-5D index for the two subgroups

Table 2 Factor loadings of social capital measures

Questions Factor loading

Social
participation

Neighborhood
relationship
and support

Trust and
reciprocity

Personal
networks

1. Do you participate in some organizations? 0.986 0.009 0.022 0.072

2. How many organizations do you participate in? 0.973 0.003 0.020 0.054

3. Do you often participate activities in such organizations? 0.969 0.011 0.044 0.102

4. Do you trust majority villagers in your village? −0.026 0.062 0.839 −0.009

5. Do you trust the leaders in your village? 0.067 −0.088 0.840 −0.149

6. Is there anyone who looks after you when you are sick? 0.015 0.279 0.633 0.232

7. How many relatives do have? −0.061 0.110 −0.173 0.742

8. How many friends do you have? 0.040 0.131 0.247 0.694

9. What are the occupations of your relatives and friends who have a
close relationship with you?

0.277 0.028 −0.010 0.652

10. Is there anyone who takes care of your house when you are absent? −0.135 0.549 0.027 0.195

11. Do your neighbor help you when you are sick? 0.014 0.624 0.516 0.104

12. Are you willing to lend some money to your neighbor when they need? 0.100 0.556 0.442 0.011

13. Do you often chat with your neighbor? 0.054 0.824 0.022 0.039

14. Do you often visit your neighbor? 0.049 0.822 −0.014 0.040

Note: bold means these factor loadings are grouped into one dimension
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were 0.860 and 0.879 respectively, but the difference was
not significant.
Table 4 shows the results of Tobit regression between

social capital and EQ-5D index, with coefficients and
standard error. Model 1 included individual characteris-
tics, social capital and being left behind or not. The
negative coefficients suggested that those 80 years old
and above, not married and illiterate had lower EQ-5D
index. The EQ-5D index among those with low social
capital was significantly lower (0.055) than among those
with high social capital. The EQ-5D index among those
left-behind was significantly lower (0.040) than among
those not left behind. In model 2, different dimensions
of social capital were included. The results indicated that
only cognitive social capital trust and reciprocity had a
significant association with EQ-5D index. In model 3, in-
teractions between social capital and left behind were
further included. The interaction was significant, which
meant, that those who both had low social capital and
were left behind, had lower EQ-5D index.

The difference between being left behind and not being
left behind
In Table 5, the total sample was stratified between those
left behind and not left behind. Tobit regressions of so-
cial capital and EQ-5D index were conducted in both
subgroups. In all models, the coefficients of low social
capital were negative. However, the association with EQ-
5D index was significant only in the subgroup of being

left behind. This suggests that, for those left behind, low
social capital indicated lower EQ-5D index. Among
those being not left behind, the association was not sig-
nificant. In this subgroup, old age, being not married
and illiterate were related to low EQ-5D index.

Discussion
Key findings of our study
This study explored the association between social cap-
ital and HRQoL among older people in rural China. We
found that among old people who were left behind, low
social capital was significantly associated with low
HRQoL. The main effects came from cognitive social
capital (i.e. trust and reciprocity). The results from this
study suggest that, left behind old people with low social
capital is a potentially vulnerable group in rural China.

Social capital and HRQoL
Our results are in line with other studies indicating associ-
ations between social capital and HRQoL [10, 22, 35, 36].
According to Putnam (2000) [37], the association may be
explained by the fact that individuals who are less socially
engaged and trusting are more easily ignored, socially iso-
lated, more stressed and as a result, are less healthy.
Concerning the different dimensions of social capital,

we found that cognitive social capital trust and reci-
procity exhibited positive associations with HRQoL.
Trust and reciprocity refers to norms and attitudes in-
cluding trust, shared values and mutual aid. Similar

Table 3 EQ-5D index by categorical variables, stratified by being left behind and not being left behind

Variables Left behind Not left behind

Mean SD P value Mean SD P value

Social capitala

High 0.880 0.143 < 0.001 0.885 0.135 0.162

Low 0.793 0.231 0.861 0.198

Sex

Male 0.886 0.144 0.004 0.888 0.152 0.269

Female 0.838 0.189 0.871 0.156

Age

60-69 0.869 0.179 < 0.014 0.915 0.120 < 0.001

70-79 0.874 0.149 0.877 0.136

80 and above 0.806 0.180 0.754 0.225

Marital status

Married 0.873 0.162 < 0.004 0.903 0.136 < 0.001

Othersb 0.814 0.194 0.830 0.178

Educational level

Primary school and above 0.887 0.139 0.001 0.905 0.140 < 0.001

Illiterate 0.831 0.196 0.846 0.166
athe score of social capital was dichotomized into low (lowest 25% of the sample) and high (>25%) social capital
brepresents single, widowed and divorced
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results have been found in another study from rural
China showing that cognitive social capital was positively
associated with health outcomes while little statistical as-
sociation existed between structural social capital and
health outcomes [16]. It might be interpreted that, cog-
nitive aspects of social capital could increase self-esteem,
self-satisfaction and confidence in the older population
and then influence health outcomes [38]. Compared to
other studies in China, we did not find any significant
association between structural social capital such as so-
cial participation and HRQoL [31]. As Sun pointed out,
few older people in rural China participate in social ac-
tivities or formal organizations. Instead, they prefer in-
formal activities. Hence, our measures of social

participation may underestimate this kind of effects on
HRQoL [31]. Therefore, the importance of different di-
mensions of social capital should be assessed because
they may not be related to health outcomes to the same
degree [15].

The difference in HRQoL between those left behind and
not left behind
When looking at the whole sample, there was no signifi-
cant association between being left behind and HRQoL
in the present study. Previous studies have shown am-
biguous results regarding the effect of children’s migra-
tion on left behind older people. Some studies showed
negative consequences while others showed positive

Table 4 Tobit regression of social capital and EQ-5D index (total sample)

Variables Model 1 Model 2 Model 3

β SE β SE β SE

Sexa

Female −0.019 0.021 −0.018 0.021 −0.020 0.021

Ageb

70-79 −0.019 0.022 −0.023 0.021 −0.016 0.022

≥ 80 −0.113*** 0.029 −0.120*** 0.028 −0.111*** 0.029

Marital statusc

Others −0.062** 0.023 −0.061** 0.022 −0.062** 0.023

Educational leveld

Illiterate −0.071** 0.021 −0.073** 0.021 −0.069** 0.021

Social capitale

Low −0.055* 0.022 −0.013 0.031

Left behindf

Yes −0.040* 0.019 −0.019 0.022

Social participationg

Low −0.009 0.023

Neighborhood relationship and supporth

Low −0.018 0.022

Trust and reciprocityi

Low −0.102*** 0.022

Personal networksj

Low 0.035 0.023

Social capital*left behind −0.084* 0.044

Observations 825 825 825

Pseudo R2 0.110 0.134 0.115
aReference: male
bReference: 60-69 years old
cReference: married
dReference: primary school and above
eReference: high social capital
fReference: not left behind
gReference: high social participation
hReference: high neighborhood relationship and support
iReference: high trust and reciprocity
jReference: high personal networks
***p < 0.001; ** p < 0.01; * p < 0.05
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effects [39, 40]. Previous studies have reported lower de-
pression symptoms among left-behind elderly or no dif-
ference between the two groups [32]. One interpretation
of our results could be that, as some researchers point
out, children’s migration contributes to the material
well-being of their parents and the better economic sta-
tus is associated with less adverse health outcomes.
Negative effects of migration may also be attenuated by
new communication technology, which increases the
possibilities for “caring at distance”, and transportation
improvements in rural areas [39, 41]. Another possible
explanation is linked to the geographical selection of the
sample. Our survey was conducted in Jiangsu province,
which represents a wealthy area in eastern China, where
the distance of migration to cities was shorter than in
western areas. Most of the adult children migrated to
nearby cities. They could often go back and visit their
left behind parents. Even though they stayed in cities for
more than six months per year (according to the defin-
ition of being left behind), their frequent visits could
compensate the adverse effects of being left behind.
The association between social capital and HRQoL

was different among those being left behind and those
not left behind. For those who were not left behind,
there was no difference in HRQoL, whether they had
high or low social capital. This may indicate that, reverse
causality (i.e. that children of parents in poor health
might be less likely to migrate) might exist among this
group. Giles and Mu (2007) found that parents’ health
affects children’s migration decision in China [42]. If
older parents have poor health, their children will reduce
migration to cities [43]. Hence, parents can live with
their children and get more support from them, so social
capital such as neighborhood support, trust and reci-
procity and social networks may not be important re-
sources of their HRQoL. In the present study, low social
capital was significantly associated with low HRQoL for
those who were left behind. That is to say, the left be-
hind older people with low social capital can be identi-
fied as a vulnerable group in rural China.

Strengths and limitations of the study
A strength of this study is the comparatively large sam-
ple size and high response-rate. Before the survey the in-
terviewers introduced themselves and the questionnaires
to the respondents and got their support and cooper-
ation. Another strength is that the study could distin-
guish between those being left behind or not, linking
responses concerning social capital and HRQoL, and
permitting analysis of the association between these in
both groups.
Some limitations should be stated. First, the associ-

ation between social capital and HRQoL may indicate

reverse causality. Those who had low HRQoL may have
reduced social participation, neighborhood relationship
and support because of their low HRQoL. Likewise, ad-
verse health conditions of older parents can directly im-
pinge on their children’s migration decisions and then
keep children around them. Due to the cross sectional
design, we cannot rule out reverse causality. To confirm
causality, there is a need for longitudinal studies. A sec-
ond limitation was that, our survey was only conducted
in Jiangsu Province, an economically advanced coastal
area. The sample included only three counties in one
province. Hence, we cannot draw any general conclu-
sions and more regions should be included in future
studies to increase generalisability. Thirdly, our study
mainly focuses on individual social capital, we did not
consider the community level of social capital. Finally,
the internal consistency reliability of the dimension trust
and reciprocity was relatively low, which may underesti-
mate the effects on HRQoL of this dimension.

Implications
In China, the massive exodus of young adults to cities
will continue and the increase in the number of left-
behind older people is inevitable [42]. Care and well-
being of older people left behind has become a major
public health challenge in China. Older people have long
been described as a vulnerable group in several respects.
The basic living conditions are tough in many parts of
rural China. Old people have extremely limited access to
pensions or other state support and most of them are
dependent on their children. This study identified left
behind older people with low social capital as a poten-
tially vulnerable group. Given the inadequate institu-
tional support from rural governments, old people being
left behind must turn to their families for financial sup-
port, physical care and psychological help to maintain
their health. Reliable and feasible measures such as en-
hancing social capital could be beneficial for old people
who were left behind. Further detailed studies on the liv-
ing conditions of left behind older people in China could
provide the basis for policies, programs, decisions and
future planning on how to best take care of and protect
one of society’s most vulnerable groups.

Conclusions
This study suggests that low social capital was signifi-
cantly associated with low HRQoL among old people
who are left behind. The left behind old people with low
social capital are a potential vulnerable group in rural
China. Formulating and implementing initiatives and
strategies which increase social capital may foster better
HRQoL, especially for old people who were left behind.

Zhong et al. BMC Geriatrics  (2017) 17:287 Page 9 of 11



Additional file

Additional file 1: Social capital related questions. (DOCX 14 kb)

Abbreviations
EQ-5D: European quality of life-5 dimensions; HRQoL: Health-related quality
of life; SD: Standard deviation; SE: Standard error; SF-36: The short-form
health survey

Acknowledgements
We would like to thank the interviewers from Nantong University for data
collection. We appreciate the scholarship offered by Nantong University giving
Yaqin Zhong the opportunity to stay as post doc at Karolinska Institutet. Valuable
comments and suggestions received on earlier versions of this paper from the
Health Outcomes and Economic Evaluation Research Group, Stockholm Centre
for Healthcare Ethics, Department of Learning, Informatics, Management and
Ethics, and from the Equity and Health Policy Research Group, Department of
Public Health Sciences, Karolinska Institutet, are gratefully acknowledged.

Funding
The research was supported by grants from Nantong University (NO 03080878)
and National Natural Science Foundation of China (NO 71603136). The granting
agencies did not have roles in the design, collection, analysis, and interpretation
of data or in writing the manuscript.

Availability of data and materials
The data generated and analyzed in the current study are not publicly
available. Please contact with corresponding author for the data.

Authors’ contributions
YZ carried out the study, participated in the survey and had the main
responsibility for writing the manuscript. PS drafted some parts of discussion
sections and interpreted the results. BB supervised the data analysis and
revised the manuscript. KB directed this study in data analysis and revised
the manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate
The study was approved by the Ethics Committee of Nantong University (no.
2013-120). All respondents were informed about the aim of the survey, the
selection criterion of the sample, and the assurance that the information was
only used for research. Respondents gave written informed consent before
inclusion in the study.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1School of Public Health, Nantong University, 9 Seyuan Road, Nantong,
Jiangsu 226019, China. 2Health Outcomes and Economic Evaluation Research
Group, Stockholm Centre for Healthcare Ethics, Department of Learning,
Informatics, Management and Ethics, Karolinska Institutet, Stockholm,
Sweden. 3Aging Research Center, Karolinska Institutet and Stockholm
University, Stockholm, Sweden. 4Equity and Health Policy Research Group,
Department of Public Health Sciences, Karolinska Institutet, Stockholm,
Sweden.

Received: 1 May 2017 Accepted: 30 November 2017

References
1. Khan HTA, Higo M. Global population aging: Unequal distribution of risks in

later life between developed and developing countries. Global Social Policy.
2015;15(2):146–166.

2. The silver age: China’s aging population. Available at http://knowledge.
ckgsb.edu.cn/2016/10/17/demographics/silver-age-China.

3. Wu YS. China aging population development report 2013. Beijing, China:
Social Sciences Academic Press; 2013.

4. Brody EB. Quality of life assessments in clinical trials [M]// quality of life
assessments in clinical trials. Raven Press. 1990:183–9.

5. Bourdieu P. The forms of social capital. In: Richardson JG, editor. Handbook of
theory research for the sociology of education. New York: Greenwood; 1985.

6. Assantachai P, Maranetra N. Nationwide survey of the health status and
quality of life of elderly Thais attending clubs for the elderly. J Med Assoc
Thail. 2003;86(10):938.

7. Xie JF, Ding SQ, Zhong ZQ, et al. Mental health is the most important factor
influencing quality of life in elderly left behind when families migrate out of
rural China. Rev Lat Am Enfermagem. 2014;22(3):364.

8. Nilsson J, Rana AK, Kabir ZN. Social capital and quality of life in old age.
J Aging Health. 2006;18(3):419–34.

9. Kim D, Kawachi I. U.S. state-level social capital and health-related quality of
life: multilevel evidence of main, mediating, and modifying effects. Ann
Epidemiol. 2007;17(4):258–69.

10. Sun X, Liu K, Webber M, et al. Individual social capital and health-related
quality of life among older rural Chinese. Ageing Soc. 2015;1:1–22.

11. Yu G, Sessions JG, Fu Y, et al. A multilevel cross-lagged structural equation
analysis for reciprocal relationship between social capital and health. Soc Sci
Med. 2015;142:1–8.

12. Coleman J. Foundations of social theory. Belknap Press of Harvard University
Press, Princeton; 1990.

13. Putnam RD, Leonardi R, Nanetti RY. What makes democracy work: civic
traditions in modern Italy. Int Aff. 1993;

14. Berardi N, Seabright P. Professional networks and their Coevolution with
executives’ careers: evidence from Europe and the US. Soc Sci Electronic
Publishing. 2013;45(12):2975–80.

15. Kawachi I, Kennedy BP, Lochner K, et al. Social capital, income inequality,
and mortality.[J]. Am J Pub Health. 1997;87(9):1491.

16. Yip W, Subramanian SV, Mitchell AD, et al. Does social capital enhance health
and well-being? Evidence from rural China. Soc Sci Med. 2007;64(1):35–49.

17. Harpham T, Grant E, Thomas E. Measuring social capital within health surveys:
key issues. Health Policy Plan. 2002;17(1):106.

18. Nieminen T, Martelin T, Koskinen S, et al. Measurement and socio-demographic
variation of social capital in a large population-based survey [J]. Soc Indic Res.
2008;85(3):405–23.

19. Engström K, Mattsson F, Järleborg A, et al. Contextual social capital as a
risk factor for poor self-rated health: a multilevel analysis. Soc Sci Med.
2008;66(11):2268–80.

20. Kawachi, Ichiro (et al.). Global perspectives on social capital and health [M]//
Global Perspectives on Social Capital and Health. Springer New York; 2013:
1–20.

21. Cramm JM, van Dijk HM, Nieboer AP. The importance of neighborhood
social cohesion and social capital for the well being of older adults in the
community. Gerontologist. 2013;53(1):142–52.

22. Petrou S, Kupek E. Social capital and its relationship with measures of health
status: evidence from the health survey for England 2003. Health Econ.
2008;17(1):127–43.

23. Ministry of Civil Affairs of the People’s Republic of China http://www.mca.
gov.cn/article/sj/tjgb/201607/20160700001136.shtml. Accessed 11 July 2016.

24. Xiang AO, Jiang D, Zhao Z. The impact of rural–urban migration on the
health of the left-behind parents. China Econ Rev. 2015;37:126–39.

25. Rabin R, De CF. EQ-5D: a measure of health status from the EuroQol group.
Ann Med. 2001;33(5):337.

26. Hurst NP, Kind P, Ruta D, et al. Measuring health-related quality of life in
rheumatoid arthritis: validity, responsiveness and reliability of EuroQol
(EQ-5D).[J]. Br J Rheumatol. 1997;36(5):551.

27. Liu GG, Wu H, Li M, et al. Chinese time trade-off values for EQ-5D health states.
Value Health J Int Soc Pharmacoeconomics Outcomes Res. 2014;17(5):597–604.

Zhong et al. BMC Geriatrics  (2017) 17:287 Page 10 of 11

dx.doi.org/10.1186/s12877-017-0679-x
http://knowledge.ckgsb.edu.cn/2016/10/17/demographics/silver-age-China
http://knowledge.ckgsb.edu.cn/2016/10/17/demographics/silver-age-China
http://www.mca.gov.cn/article/sj/tjgb/201607/20160700001136.shtml
http://www.mca.gov.cn/article/sj/tjgb/201607/20160700001136.shtml


28. Cooper H, Arber SL, Fee L, Ginn J. The influence of social support and social
capital on health. London: Health Education Authority; 1999.

29. Islam MK, Merlo J, Kawachi I, et al. Social capital and health: does egalitarianism
matter? A literature review [J]. Int J Equity Health. 2006;5(1):3.

30. Adler PS. Social capital: prospects for a new concept. Acad Manag Rev.
2002;27(1):17–40.

31. Sun X, Rehnberg C, Meng AQ. How are individual-level social capital and
poverty associated with health equity? A study from two Chinese cities. Int
J Equity Health. 2009;8(1):2.

32. Guo M, Aranda MP, Silverstein M. The impact of out-migration on the inter-
generational support and psychological wellbeing of older adults in rural
China. Ageing Soc. 2009;29(7):1085–104.

33. Zientek LR. Exploratory and confirmatory factor analysis: understanding
concepts and applications. Struct Equation Model Multidisciplinary J.
2004;15(4):729–34.

34. Austin PC. Bayesian extensions of the Tobit model for analyzing measures
of health status. Qual Life Res. 2000;9(8):901–10.

35. Hassanzadeh J, Asadilari M, Baghbanian A, et al. Association between social
capital, health-related quality of life, and mental health: a structural-equation
modeling approach. Croat Med J. 2016;57(1):58.

36. Elgar FJ, Davis CG, Wohl MJ, et al. Social capital, health and life satisfaction
in 50 countries. Health Place. 2011;17(5):1044–53.

37. Putnam RD. Bowling alone: the collapse and revival of American
community[C]// ACM Conference on Computer Supported Cooperative
Work. DBLP; 2000:357.

38. Lucumí D I, Gomez L F, Brownson R C, et al. Social capital, socioeconomic
status, and health-related quality of life among older adults in Bogota
(Colombia). J Aging Health, 2015, 27(4):730-750.

39. He C, Ye J. Lonely sunsets: impacts of rural–urban migration on the left-behind
elderly in rural China. Popul Space Place. 2014;20(4):352–69.

40. Song Q. Facing "Double Jeopardy"? Depressive Symptoms in Left-Behind
Elderly in Rural China [J]. J Aging Health. 2017;29(7):1182–1213.

41. Li LW, Liu J, Xu H, et al. Understanding rural-urban differences in depressive
symptoms among older adults in China. J Aging Health. 2016;28(2):341.

42. Giles J, Mu R. Elderly parent health and the migration decisions of adult
children: evidence from rural China. Demography. 2007;44(2):265.

43. Tse C W. Migration and Health Outcomes of Left-Behind Elderly in Rural
China [J]. Social Science Electronic Publishing. 2013;12:1–18.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Zhong et al. BMC Geriatrics  (2017) 17:287 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Health-related quality of life among older adults
	Theoretical frameworks of the social capital concept
	Social capital and health-related quality of life
	Being left behind and health-related quality of life

	Methods
	Sampling and data collection
	Dependent variable
	Independent variables
	Statistical analyses

	Results
	Individual characteristics of the sample
	Dimensions and scores of social capital
	Social capital and HRQoL
	The difference between being left behind and not being left behind

	Discussion
	Key findings of our study
	Social capital and HRQoL
	The difference in HRQoL between those left behind and not left behind
	Strengths and limitations of the study
	Implications

	Conclusions
	Additional file
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

