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Abstract

Background: Disease-causing poverty is a serious problem in rural China, where social capital can mediate the
disease—poverty relationship. However, there is no generally accepted reliable, robust and viable measure of social
capital for China’s unique socio-cultural context. This study adapts for China the widely used Onyx and Bullen social
capital measurement scale and tests the validity and reliability of a modified Chinese Onyx-Bullen general scale, the
Chinese Onyx-Bullen health scale, for a disease-causing-poverty subpopulation in rural China.

Methods: We conducted the forward and backward translation procedure and cross-cultural adaptation process to
derive the 34 item Chinese Onyx-Bullen general scale. Next we collected through face-to face interviews a sample
of disease-causing poverty population in rural Shandong province in China to test a 29 item modified Chinese
Onyx-Bullen general scale for a health subpopulation. Most of the rural respondents had no formal work, so 5 work-
related items in the Onyx-Bullen general scale were deleted in the Chinese Onyx-Bullen health scale. Exploratory
factor analysis was conducted to evaluate the structure, validity, internal consistency and reliability of the Chinese
Onyx-Bullen health scale. SPSS21.0 software was used for data analysis.

Results: A total of 467 people completed the scale. For the 29-item scale, a better simple structure was found
when the number of factors was limited to 8. The absolute values of inter-factor correlations were in the range of
0.004 to 0.213 and the Kaiser-Meyer-Olkin value was 0.834. All the eight factors explain a total of 59.51% of the
variance. The total scale had a Cronbach’s alpha = 0.868, in which seven of the eight factors had Cronbach’s a
greater than 0.5.

Conclusion: The Chinese health version of the Onyx-Bullen general social capital scale showed an adequate
reliability and validity in a rural disease-causing poverty subpopulation in Shandong province, providing the first
general, robust, consistent and reliable measure of social capital in China. The Chinese Onyx-Bullen general social
capital scale provides a scale for testing social capital in China or for modification along the lines of the Chinese
Onyx-Bullen health scale.
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Background

Social capital, health and poverty

Social capital is a powerful concept informing social sci-
ence and health research. With a heritage going back
more than a century [1], the common thread that de-
fines social capital is the idea of different types of social
networks create shared resources, which are allocated,
not always equally, among group members within ob-
ligatory sets of social, economic and political relation-
ships [2—4]. Social networks funnel growth enhancing
resources to network members, including capital, infor-
mation and knowledge, that attenuates poverty or falling
into poverty [5, 6]. Kawachi and Berkman identified
eight fields of social inquiry that have examined the links
between social capital and diverse outcomes: (1) families
and youth behavior problems, (2) schooling and educa-
tion, (3) community life, (4) work and organizations, (5)
democracy and governance, (6) economic development,
(7) criminology and (8) public health [7]. Research on
social capital and public health has revealed the inter-
action between health, poverty and social capital. In the
public health field, studies have utilized social capital to
analyze the mechanisms that link social inequalities,
both positively and negatively, to physical health [8-17];
mental well-being (depression, anxiety, stress); health
risk behaviors (use/misuse of alcohol, smoking, illicit
drugs, sexual behavior); behavioral issues (conduct prob-
lems, aggression/violence, delinquency); and self-rated
health and quality of life (physical health, happiness, sat-
isfaction with life) [18—-21]. In each case, individuals and
families that share norms, values and network, access (or
are excluded from) resources that deliver (or deny) im-
proved outcomes. Besides facilitating access to medical
treatment, the type and quantity of resources, such as
capital and credit, information about debt financing and
borrowing, access to social services and employment op-
portunities, accessed through a household’s social ties
both prevents poverty and facilitates recovery from pov-
erty [5, 22, 23]. The poverty-social capital-health rela-
tionship has argued that poverty and income inequality
erode social capital and breed poor health outcomes
[24—-26]. More recently, scholars have investigated how
diseases cause poverty to families [27]. The concept of
the “disease poverty trap”, which is also named iatro-
genic poverty [28] or the disease-driven poverty trap
[29], was developed to describe the disease-causing-
poverty phenomenon. For example, Bruno reported that
disease could lead to poverty by two major pathways:
the death or disability of a household income earner due
to disease, and high medical-related cost related to dis-
ease treatment [28]. Poverty caused by death or disability
due to disease of the household income earner is mea-
sured by the official poverty line, defined as households
that had a per capita income lower than RMB683 in
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China [23]. Poverty due to medical expenses is defined
as out-of-pocket medical expenses in excess of 40% of
household income, after any government health care
subsidy, which reduces non-health household expend-
iture below the level required for necessities [30]. Mar-
garet illustrated four effects of serious illness: untreated
sickness, delayed health-care seeking, irrational use of
drugs and extremely heavy health-care costs, where
medical expenses tip households into poverty [27]. Mat-
thew and his colleagues developed a general one-disease
SIS model and concluded that cumulative infections
have the potential to keep a population in a poverty trap
[29]. Most governments recognise the challenge of dis-
ease related poverty, at least partially publicly funding
their health sector, especially for the poor [28], to pro-
vide minimum levels of health care quality and access to
health services. Faced by large medical expenses, social
capital provides a partial safety net, shielding households
from poverty [31].

Disease, social capital and poverty is a circular rela-
tionship, where social capital attenuates disease creating
poverty and poverty creating disease. While many stud-
ies of inequality, health and social capital have focused
on social capital from developed countries [32—36], the
links between inequalities, social capital and health are
particularly important in developing countries. Social
capital can improve health outcomes by influencing ac-
cess to health services and amenities, impacting health-
related behaviours, and affecting individual psychosocial
processes [7, 32, 37—42]. Lifting 800 million out of pov-
erty between 1978 and 2018, China has reduced rural
poverty from 97.5% of the rural population living in pov-
erty in 1978 to only 3.1% in 2018 [43]. Today, 30 million
people live in poverty in China [44], with 42% due to
disease-causing-poverty [45]. At risk households include
those already below or on the poverty line; with low
educational attainment; depended on agricultural in-
come especially in western rural provinces; with a high
dependency ratio; with members in poor health (includ-
ing disabilities), old aged and children; and with debts or
no savings and few assets. In 2012, 12.9% of Chinese
households were burdened with a “catastrophic” levels of
health expenditures, putting families “at risk” of poverty
[46]. But, studies of social capital health outcomes and
poverty remain limited and inconclusive [47-49]. In
China, research has mainly focused on the relationship
between social capital and mental health [50-52], health
related behaviors [53-55], income inequality [56] and
special populations, such as pregnant women [57] AIDS
patients [58, 59] domestic migrants [60] and diabetes pa-
tients [61]. Previous articles reporting on the relation-
ship between social capital. Health and poverty in China
have tended to focus on urban populations [62] and
older people [63]. Researchers have warned that social
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capital displays rural-urban differences, and cultural and
socioeconomic factors should be considered when using
social capital measures [64].

Gaps in the health-poverty-social capital literature are
compounded by the lack of a robust, commonly agreed
and context-specific tool to measure social capital
Under different environmental, cultural and ethnic con-
ditions, there are differences in the form, and therefore
the measure, of social capital [39, 65]. Given its unique
historical and cultural traditions, and a large population
suffering from diseases at any one time, a context-
specific and universally agreed measure of social capital
is need for China [41, 66]. This paper proposes and tests
such a social capital measure.

Problem of social Capital measures

In China, the urgent need to investigate the social capital
of vulnerable groups suffering poverty and disease is
constrained by effective and comparable tools to meas-
ure social capital. Researchers [67, 68] have argued that
existing social capital measures used in China depend on
scales formed in other countries, self-designed scales
and self-selected indicators related to social capital. With
numerous approaches to measuring social capital,
Agampodi et al. [48] pointed out that there has been no
universally applicable gold standard tool to measure so-
cial capital, resulting in discrepancies, inconsistencies
and disagreements between competing scales. Without a
standard social capital measure, comparisons between
different studies and different countries are problematic
[31, 69].

In terms of previous research on social capital in
China, different methods and social capital tools were
used by researchers. Many social capital measures non-
randomly select specific items from existing social cap-
ital scales [52, 70], such as the World Bank’s SC
Assessment Tool [50, 54]. Some researchers developed a
social capital scale based on previous related studies [58,
60, 71, 72], while others used national or international
large surveys, selecting social capital related items in
pre-existing questionnaires [50, 73]. With no consensus
around the social capital measuring tool, and specific so-
cial capital factors inconsistent across the various stud-
ies, the results from previous studies cannot be
compared or integrated. In addition, some health studies
were limited because they rely on secondary social cap-
ital data, which are rarely comparable with social capital
measures specially designed for target populations [17].
Therefore, a professional, effective and universally ap-
plicable social capital tool is urgently need for China, es-
pecially to investigate the disease-poverty relationship.
We adapt the existing and widely used Onyx and Bullen
[18, 74] social capital scale for social capital research in
China, applicable not only to health studies, but a
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diverse range of studies including social capital and cli-
mate change, environmental activism [75], community
governance [76], small-medium enterprise knowledge
management [77] and sport event participation [78].

The Onyx-Bullen scale was modified for the Chinese
context—the Chinese Onyx-Bullen general scale—ap-
plicable to health and non-health research. We then
made mainly minor further adaptations to the Chinese
Onyx-Bullen general scale to measure social capital for
disease causing poverty research, the Chinese Onyx-
Bullen health scale. The Chinese Onyx and Bullen health
social capital scale was tested for validity and reliability
for disease causing poverty populations in rural China.
Given the performance of the Chinese Onyx-Bullen
health scale, we are confident that our Chinese Onyx-
Bullen general scale is also robust, consistent and reli-
able for other populations, with and without further
minor modifications.

The scale

Designed to measure social capital across five different
communities in Australia, the Onyx and Bullen [74] so-
cial capital scale defined the social capital concept; de-
veloped a valid and practical scale to measure social
capital; and investigated the reliability and validity of the
scale. Measured on a 4-point Likert-type response from
1 (no, not much or no, not at all) to 4 (yes, definitely or
yes, frequently), the Onyx-Bullen scale comprised 36
items, with 8 specific independent factors: Participation
in the Local Community, Proactivity in a Social Context,
Feelings of Trust and Safety, Neighborhood Connec-
tions, Family and Friends Connections, Tolerance of Di-
versity, Value of Life and Work Connections. In their
study, the overall reliability of the scale was good, with
Cronbach’s alpha was 0.84 and inter-total correlations in
the range of 0.25 to 0.45, confirming the psychometric
strength of the original scale.

The Onyx-Bullen social capital scale has been tested
and applied in other countries and regions. Raika Abdu-
lahad [79] translated social capital scale into Arabic, in-
vestigating the social capital of Iraqi-Canadians,
concluding that the translated instrument had adequate
reliability and validity for this special population. Using
a sample of 496 American respondents, O’Brien et al.
[80] evaluated the Onyx-Bullen social capital scale, also
confirming the modified scale as reliable and valid com-
pared with Onyx and Bullen’s original research. Arezoo
Yari et al. [81] translated the scale into Persian, tested it
on medical students in Iran and concluded that the
translated scale was appropriate for further use in social
health research. The Greek version of the Onyx-Bullen
scale was evaluated by Kritsotakis et al., establishing that
the translated scale was useful to measure individual-
level social capital in Greece [82]. Using 31-items from
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the Onyx-Bullen scale, Allison Webel et al. [83] assessed
the social capital of people living with HIV/AIDS from
five countries. To measure the health and health-related
variables for the Australian population, Dean [84] used
six items from Onyx-Bullen scale to measure percep-
tions of social cohesion and Joanne Allen [85] used nine
items of Onyx-Bullen scale to assess the social capital
condition of residents aged 55 and over from two com-
munities in Australia. After testing and use in different
countries, different subgroups within a country and di-
verse social-cultural contexts, the Onyx-Bullen scale has
been shown to be adaptable, robust and reliable when
translated into different languages.

Method

Scale translation and cross-cultural adaptation

Our large cross-sectional study is the first time the
Onyx-Bullen scale has been adapted and validated for
use in China. We received permission from Onyx and
Bullen to translate, adapt and use their final 2000 scale.
The translation of the Onyx-Bullen scale followed the
standard forward and backward procedure. First, profes-
sors of public health and a graduate student majoring in
English translated the original English scale into Chinese
(forward step). Next, an English native speaker, a public
health professor and a graduate student majoring in
English back-translated from Chinese into English (back-
ward step). The two English versions were compared,
and modifications were made to guarantee the integrity
of the question content and ensure a fluent final version.
For example, subordinate clauses were put before the
main clauses and adverbs were placed at the beginning
of a sentences, to make them more suitable for Chinese
reading and comprehension habits.

After the translation into Chinese, two Chinese profes-
sors and two Chinese graduates in public health under-
took the task of cultural adaption. For example, the
original question “Have you ever picked up other peo-
ple’s rubbish in a public place?” was changed into “Have
you ever help to pick up rubbish in a public place?”, to
reveal respondents’ initiative in protecting the public en-
vironment. The question “If you were to die tomorrow,
would you be satisfied with what your life has meant?”
was not acceptable in rural China, where it would be
considered impolite and taboo. The question was chan-
ged to “If you have only on day left in your life, are you
satisfied with what your life has meant?”, to make the
question more euphemistic and acceptable to rural re-
spondents. Several of the Onyx-Bullen survey questions
related to work content were not applicable to our rural
poor people sample. For our rural study, we excluded 5
items in the Onyx-Bullen survey original scale, while
retaining a question about paid employment. The gen-
eral and health Onyx-Bullen scale are identical, except
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for 5 items related to specific types of paid employment.
These 5 items in the Chinese Onyx-Bullen general scale
were not validated for our rural sample. The final health
scale comprised 29 items. After the translation and cul-
tural adaption, researchers and a native speaker com-
pared the translated Chinese scale and the original scale,
and assessed its applicability to the Chinese rural envir-
onment to determine any final modifications. As a final
check, the Chinese and English scales were read by a
graduate student fluent in both Chinese and English to
ensure all the essential Onyx-Bullen scale information
was included in the translated general version.

Sample and scale

The validation of a Chinese version of the health Onyx
and Bullen social capital scale was undertaken using data
from a large cross-sectional study investigating the
health and welfare of disease-related rural households in
poverty. Recruitment of interviewees focused on a spe-
cific disease-related poor subpopulation. The sample was
derived from the Shandong Provincial Health Poverty
Alleviation Information System, which contained data
on all the disease-related poverty households in Shan-
dong province. Inclusion criteria were households with a
per capita income lower than RMB683 and suffering
from one or more of 93 major serious diseases with high
medical cost or inability to pay the hospitalization costs.

Stratified and random sampling were employed: in
step one, 2 of 17 cities in Shandong province were se-
lected; in step two, 14 townships in the 2 cities were se-
lected; in step three, 41 rural village committees were
selected; in step four, 20 households in each rural com-
mittee were selected; and finally one eligible household
member was selected to be the survey respondent. A
total of 802 eligible disease-causing poverty households
were included in the investigation, with the interviewers
meeting the following two conditions: being the patients
or close family member caregivers of the patients, as
some patients could not finish the questionnaire due to
their physical condition; and knowing the household’s fi-
nancial details.

After deleting missing values, among all the 802 inter-
viewers, a total of 467 households completed the ques-
tionnaire, providing a response rate of 58.23%. The
missing data were mainly due to our sample of rural,
poorly educated and elderly people not able to under-
stand all the social capital questions; their physical con-
dition, including advanced age, mental disorders and
disabilities, restricting their ability to answer the survey;
or declining to give their informed written consent. Our
58% response rate was greater than the benchmark 50%
considered adequate for similar research [86—-88] and in
other published research [89, 90]. While households that
did not complete the survey might not be randomly
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distributed across disease-related poverty households in
Shandong province, our large final sample size of 467
households gives confidence on the robustness of our
findings.

In previous studies using the Onyx—Bullen scale, both
workers and non-workers were included in the sample.
Our translation continued the work—non-work connec-
tion, with work-related questions. Our sample com-
prised poor people, with diseases, living in rural areas,
whose main source of their income was from farming
and allowances. Therefore, the 5 work-related items in
the Chinese Onyx-Bullen general scale were modified to
one work-related item in the health Onyx-Bullen scale,
and tested for our rural disease-causing poverty
subpopulation.

Data analysis

Using SPSS21.0 software, we performed exploratory
factor analysis to determine the best factor structure
in our data and then compared our results with those
of Onyx and Bullen and other studies using the
Onyx-Bullen survey. For exploratory factor extraction,
principal components analysis was used. A better sim-
ple structure was found when the number of factors
was limited to 8. Following Wu [91], both orthogonal
rotation and oblique rotation were employed. We
used Varimax and Direct Oblimin to observe the cor-
relation between different factors and to determine
the item-loading rotation method. Cronbach’s o mea-
sured internal consistency and reliability of the scale
and each factor. When Cronbach’s a<0.6, the in-
ternal consistency was generally considered insuffi-
cient; 0.6 < Cronbach’s a<0.8 indicated the reliability
was fair; 0.8 < Cronbach’s a<0.9 the scale was good
reliability; and Cronbach’s a > 0.9 showed that reliabil-
ity was excellent [91].

Results

Sample description

Of the 467 final respondents, male respondents (248,
53.1%) were only slightly more numerous than fe-
male respondents (219, 46.9%). Respondents aged 60
and above, accounting for more than 70% of the
total respondents. Almost 80% of the respondents
only had a primary school education and below,
among which 46.5% were without any education. In
terms of self-reported health, 58.2% had one chronic
or serious disease, with 35 respondents (7.5%) having
three or more diseases. Most of the diseases were
chronic diseases, with the four highest number of re-
spondents were cardiovascular and cerebrovascular
diseases, heart diseases, joint diseases and diabetes
(see Table 1).
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Factor analysis

Our adapted Onyx-Bullen health scale comprised 29
items modified for China’s social-cultural circumstances.
Exploratory factor analysis was conducted to determine
the load of the items and to which factor each item
belonged. Inter-factor correlation was reflected in the
factor correlation matrix (see Table 2). The direct ob-
lique Oblimin rotation identified the extent of intercor-
relation between the separate factors in the component
correlation matrix. The absolute values of inter-factor
correlations were in the range of 0.004 to 0.213, with all
scores failing to reach to 0.3. As shown in Table 2, the
factors are not highly correlated with each other and can
be considered as independent. According to Nunnally
and Bernstein [92], when the correlation is less than 0.3,
compared to oblique rotation, the orthogonal varimax
rotation method is better because the simple results of
the factor pattern and factor structure is approximately
the same while orthogonal gained the benefit of its sim-
plicity. The result of factor analysis using orthogonal

Table 1 Demographic Information

Variables N Frequency (%)
Gender
Male 248 53.1%
Female 219 46.9%
Age
<49 47 10.1%
50-59 77 16.5%
60-69 133 28.5%
70-79 145 31.0%
80-89 60 12.8%
290 5 1.1%
Education
None 217 46.5%
Primary school 151 32.3%
Middle school 81 17.3%
High school 17 3.6%
Specialized college 1 0.2%
Marital status
Unmarried 34 7.3%
Married 307 65.7%
Separated or devoiced 10 2.1%
Widowed 114 24.4%
Number of disease
None 65 13.9%
One 272 58.2%
Two 95 20.3%
Three or more 35 7.5%
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Table 2 Social capital factors correlation matrix

Factors® 2 3 4 5 6 7 8

1 .188 211 =213 187 =120 -105 .140
2 41 -134 —.008 004 =116 an
3 -121 202 —.138 —-207 .208
4 —-.182 061 125 -.053
5 —.096 -.198 064
[§ 075 —045
7 -129

2 Factor1 = Participation in the Local Community; Factor2 = Feelings of Trust
and Self-value; Factor3 = Neighborhood Connections; Factor4 = Proactivity in a
Social Context; Factor5 = Tolerance of Diversity; Factor6 = Voluntariness;
Factor7 = Feelings of Safety; Factor8 = Friends Connections

rotation method is shown in Additional file 1: Table S1.
The Kaiser-Meyer-Olkin value was 0.834. Bartlett’s test
x> was 4139.26 with df 406 (p < 0.000). These eight fac-
tors explain a total of 59.51% of the variance, in which
the three factors explaining the variance most were fac-
tor 1 (11.94%, indicating Participation in the Local Com-
munity), factor 2 (9.95%, indicating Feelings of Trust and
Self-value) and factor 3 (7.59%, indicating Neighborhood
Connections).

The rotation of factor analysis converged after 12
iterations. As shown in Additional file 1: Table S1, 29
items were attributed to 8 factors. The meaning of
each factor was identified from the item content. The
factor referring to Participation in the Local Commu-
nity included 6 items; the factor referring to Feelings
of Trust and Self-value included 6 items; the factor
referring to Neighborhood Connections included 5
items; the factor referring to Proactivity in a Social
Context included 4 items; the factor referring to Tol-
erance of Diversity included 2 items; the factor refer-
ring Voluntariness included 2 items; the factor
referring Feelings of Safety included 2 items; and the
factor referring Friends Connections included 2 items.
Factors were reclassified and explained under China’s
socio-cultural conditions, becoming slightly different
from the original factors in Onyx-Bullen scale.

Reliability

The reliability coefficient—Cronbach’s alpha—of the
total scale, as well as it of each factors, indicated in-
ternal consistency. Our 29 total-item social capital
scale had a Cronbach’s alpha =0.868 from the sam-
ple of 467 respondents. No item resulted in an in-
crease in overall Cronbach’s a after deletion. The
factor representing Participation in the Local Com-
munity had a Cronbach’s a=0.829; the factor repre-
senting Feelings of Trust and Self-value had a
Cronbach’s a =0.758; the factor representing Neigh-
borhood Connections had a Cronbach’s a =0.665; the
factor representing Proactivity in a Social Context
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had a Cronbach’s o =0.682; the factor representing
Tolerance of Diversity had a Cronbach’s o =0.794;
the factor representing Voluntariness had a Cron-
bach’s o =0.490; the factor representing Feelings of
Safety had a Cronbach’s a=0.573; and the factor
representing Friends Connections had a Cronbach’s
a=0.441. According to Wu [91], the reliability of
the whole instrument would be acceptable if Cron-
bach’s coefficient a was 0.6 or greater, and the
Cronbach’s coefficient a of each factor should be
equal to 0.5 or greater. In our study, except Volun-
tariness and Friends Connections, all factors had
Cronbach’s a greater than 0.5.

Discussion

In health-poverty research in China, there is an urgent
need for a robust sociocultural China-specific social cap-
ital scale. Used extensively for nearly 20 years, this study
adapted and validated the Onyx--Bullen social capital
scale for Chinese socioeconomic-cultural circumstances.
We derived an Onyx-Bullen general scale for China, the
further modified that scale for our sample of disease-
related rural poverty households. The original 34-item
Onyx and Bullen scale was translated into Chinese as
the general scale, then modified to 29 items in a health
scale, reflecting that most respondents were farmers not
in paid employment. The 29 items in final survey were
extracted into eight factors, containing different dimen-
sions of social capital.

Our Chinese health version of the Onyx-Bullen scale
displayed an acceptable level of internal consistency,
with a Cronbach’s a total scale of 0.87, which compares
favorably to the original version of the scale where the
internal consistency for Onyx-Bullen items was 0.84. Ex-
cept for Voluntariness and Friends Connections, all fac-
tors displayed fair or good internal consistency with
Cronbach’s « greater than 0.5. Although it is difficult to
know precisely why Voluntariness had relatively low
Cronbach’s a, we speculate that there were two possible
explanations. First, Voluntariness and Friends Connec-
tions were extracted from the original factors of Onyx-
Bullen scale and reclassified into new factors, but with a
fewer number of items, which may explain the lower
consistency [91]. Second, the items and factors may sim-
ply have bad stability and consistency, which we posit is
the most likely reason. For Voluntariness, there were few
volunteer activities or projects attended by villagers in
rural China. So voluntary-related questions showed a
relatively low applicability in all dimensions of social
capital.

The reason for the weak results of Friends Connections
can be understand by people’s living mode in rural
China. Unlike urban places, the Chinese countryside was
relatively closed, communicating less with outside
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villages. People living in rural places have difference so-
cial needs from those in cities. The traditional social re-
lationship was based on acquaintance, with people’s
main interpersonal relationship based around their
neighborhood and relatives, which were geographically
close. Rural families had fewer friends than urban fam-
ilies, especially for those rural families with members
with chronic diseases [93]. In Raika Abdulahad’s study
of Iraqi-Canadians, volunteerism also returned weak re-
sults and were excluded from their study [79].

Exploratory factor analysis provided evidence for item
attribution. In our study, some items were extracted and
some were intergrated. The factor analysis results and
comparison with some previous studies are shown in
Additional file 1: Table S1. In general, factors represent-
ing Participation in the Local Community, Neighborhood
Connections, Proactivity in a Social Context and Toler-
ance of Diversity were consistent with Onyx and Bullen’s
results. Differences mainly appeared in Feeling of Safety
and Trust and Value of Life. Items indicating feelings of
safety and feelings of trust were extracted into two fac-
tors, which were attributed to one dimension in the ori-
ginal study. Safety and trust were different psychological
perceptions in rural China compared to western coun-
tries [79]. While there have been discussions of feeling
of safety and sense of trust among rural Chinese resi-
dents, the relationship between safety and trust have not
been discussed together in China [94, 95], except for Xie
[96] who concluded there was no significant correlation
between interpersonal trust and safety for middle school
rural students.

Feelings of trust and self-value were returned to one
factor. It is hard to find the consistent explanation in the
literature. However, we speculated that this is consistent
with the life mode in rural China. As discussed above,
compared to urban residents, living in Chinese rural vil-
lages meant people had more communication and closer
connection with their neighbors [97], but fewer connec-
tions outside their village especially for those people
with chronic diseases. As a result, for people living in
rural villages, most information resources and interper-
sonal connections were with local village neighbors, in-
cluding emotional trust and comfort. In Chinese rural
communities, the items indicating feeling of trust and
value of life loaded into one factor.

In Additional file 1: Table S1, comparisons were
made with other studies using the Onyx-Bullen scale.
The most consistent factor among all these studies
was Participation in the Local Community, except for
the question “Do you help out a local group as a vol-
unteer?”, which fell into another factor in the current
study and was excluded in Abdulahad’s scale on
Iraqgi-Canadians [79]. The other items showed the
same properties under different cultures, which
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indicates the general nature of the Onyx-Bullen scale
and its robustness in different contexts. Factor repre-
senting Feeling of Safety and Trust presented consistency
in two English-version scales, but was split in two
language-translated scale studies [79, 81]. In the Abdula-
had’s Arabic version scale, items representing feeling of
safety were deleted from the total scale because of the
race, ethnicity, and religion of the sample. Social Agency
or Proactivity in a Social Context showed the best
consistency with Onyx and Bullen’s study, indicating the
items could serve to define this factor well in the poor
population with diseases in China. Questions referencing
Neighborhood Connections and Family and Friends Con-
nections were the same in Onyx and Bullen’s and O’Brien’s
[80] study, but not in Abdulahad’s or the current study.
For the reasons already discussed, Neighborhood Connec-
tions and Family and Friends Connections were extracted
into two difference factors in Abdulahad’s and the current
study, reflecting country and culture differences.

In order to fully appreciate the current findings, it is im-
portant to understand the study limitations. First, the find-
ings were derived from a sample of disease-poor
households in Shandong province. However, the results
are likely to be generalizable to similar rural populations
in China, a proposition that requires further testing. Sec-
ond, the translation of instruments from one language to
another is a methodological challenge for researchers, al-
though such translations are positive and necessary in
health research [79]. Although we analyzed a large sample
of 802 households, our response rate was 58% due to par-
ticipants unable to complete the survey due to health or
education levels or by declining consent. Surveys in other
provinces, other populations, such as urban households,
and other rural disease-related poverty households should
be undertaken to confirm (or modify) our findings for this
rural sample. Finally, this study focused on disease-related
poverty people in China, concluding that Onyx and Bul-
len’s social capital scale had an adequate reliability and
validity, but the feasibility about its use in other (sub)
population remains to be validated. Social capital dimen-
sions and factors may vary in different culture back-
grounds and subpopulation, such as non-Han ethic
minority regions with geographic, social and cultural di-
versity. Our Chinese version of the general Onyx-Bullen
scale is available for application to other populations, or to
be appropriately modified for other populations. Further
work is required to identify the structure and applicability
of our Onyx-Bullen health and general scale in other re-
gions and populations in China.

Conclusion

This paper adapted the Onyx-Bullen social capital scale
for a rural subpopulation of disease-poor Chinese rural
households, the Chinese Onyx-Bullen health scale. The
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first step was a forward-backward translation and cul-
tural adaption process to modify the Onyx-Bullen scale
for China, deriving the 34 item Chinese Onyx-Bullen
general scale. Next, we modified the general Onyx-
Bullen scale for a specific rural disease-poor population
Chinese population, the 29 item onyx-Bullen health
scale. The Chinese Onyx-Bullen health social capital
scale showed an adequate reliability and validity when
used in a disease-related poverty people in Shandong
province. We concluded that the translated Chinese
Onyx-Bullen health social capital scale version was a
suitable, robust and consistent measurement tool to
evaluate social capital for disease-related poverty people
in China. We also suggest that further modification of
our general and health Onyx-Bullen scale will be re-
quired for social capital studies of other populations in
China, but our scale provides a platform for any specific
changes for other subpopulations in China. With the so-
cial capital becoming an increasing important topic in
health research, and the social capital condition of poor
and diseased households attracting specific research at-
tention, this paper provides a robust instrument to study
the social capital status in disease-related poverty
households.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512889-020-8163-5.

Additional file 1: Table S1.Factor structure of Chinese social capital
measure and comparison of factor items.

Abbreviations
HIV/AIDS: Human Immunodeficiency Virus Infection and Acquired Immune
Deficiency Syndrome; SC: Social Capital

Acknowledgements
Not applicable.

Authors’ contributions

Conceptualization: JW and MG; research design: JW, LS, FY and LX; scale
translation: LS; interview: LX and FY; data analysis: LX and MG;
writing—original draft preparation: LX; writing—review and editing: SN;
supervision: SN and JW; funding acquisition: SN and JW. All authors read and
approved the final manuscript.

Funding
This research was funded by National Natural Science Foundation of China
(Grant 71603136 71702131 71373146).

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate

The project was approved by the Public Health Ethics Committee at
Shandong University School of Public Health (Grant No. 20190406). Written
informed consent was obtained from all participants prior to research.
Participants were informed that they could refuse to answer any question.
The questionnaire did not ask about infection status, and no biological
samples were collected.

Page 8 of 10

Consent for publication
Not applicable.

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

Author details

!Center for Health Economics Experiment and Public Policy, School of Public
Health, Shandong University; Key Laboratory of Health Economics and Policy
Research, NHFPC (Shandong University), Jinan, China. No.44 Wenhuaxi Road,
Lixia District, Jinan 250012, China. 2Dong Fureng Institute of Economic and
Social Development, Wuhan University, 54 Lishi Hutong, Dongcheng District,
Beijing 100010, China. *Top Education Institute, 1 Central Avenue, Australian
Technology Park, Eveleigh, Sydney, NSW 2015, Australia. “Newcastle Business
School, University of Newcastle, University Drive, Newcastle, NSW, Australia.
®Guangdong Research Institute for International Strategies, Guangdong
University of Foreign Studies, 2 Baiyun North Avenue, Baiyun, Guangzhou
510420, Guangdong, China. ®School of Management and School of
Economics, Tianjin Normal University, West Bin Shui Avenue, Tianjin 300074,
China.

Received: 12 August 2019 Accepted: 6 January 2020
Published online: 14 January 2020

References

1. Hanifan LJ. The rural school community center. Ann Am Acad Pol Soc Sci.
1916,67(1):130-8.

2. Bourdieu P. Distinction: A social critique of the judgement of taste.
Routledge; 2013. p. 1-7.

3. Coleman JS. Social capital in the creation of human capital. Am J Sociol.
1988;94:94-5.

4. Putnam RD. Bowling alone: America’s declining social capital//Culture and
politics. New York: Palgrave Macmillan; 2000. p. 223-34.

5. Li'S, Sicular T. The distribution of household income in China: inequality,
poverty and policies. China Q. 2014;217:1-41.

6. Batjargal B, Liu M. Entrepreneurs’ access to private equity in China: the role
of social capital. Organ Sci. 2004;15(2):159-72.

7. Kawachi |, Berkman L. Social cohesion, social capital, and health. Soc
Epidemiol. 2000;174:190.

8. Hughes LW. A correlational study of the relationship between sense of
humor and positive psychological capacities. Econ Bus J. 2008;1:46-55.

9. Solar O, Irwin A. A conceptual framework for action on the social
determinants of health; 2010.

10.  Firouzbakht M, et al. Workplace social capital and mental health: a cross-
sectional study among Iranian workers. BMC Public Health. 2018;18(1):794.

11. Onoguchi W, et al. The effects of social capital on mental health among
japanese older people: comparison between rural and urban area. Innov
Aging. 2018;2(suppl_1):664.

12. Hasegawa M, et al. Social Capital Enhanced Disaster Preparedness and
Health Consultations after the 2011 Great East Japan earthquake and
nuclear Power Station accident. Int J Environ Res Public Health. 2018;
15(3)516-33.

13. Ho EC, et al. Social capital predicts accelerometry-measured physical activity
among older adults in the US.: a cross-sectional study in the National Social
Life, Health, and Aging Project. BMC Public Health. 2018;18(1):804.

14.  Baum F. Social capital: is it good for your health? Issues for a public health
agenda. J Epidemiol Community Health. 1999;53(4):195.

15. Due P, et al. Social relations: network, support and relational strain. Soc Sci
Med. 1999;48(5):661-73.

16. Amoah PA, Koduah AQ, Gyasi RM. "Who'll do all these if I'm not around?”:
Bonding social capital and health and well-being of inpatients. Int J Qual
Stud Health Well-being. 2018;13(1):1435108.

17. Islam MK, et al. Social capital and health: does egalitarianism matter? A
literature review. Int J Equity Health. 2006;5:3.

18. Walsh SE, LaJoie AS. Influence of built environment quality and social
Capital on mental health of residents of assisted living communities in
Louisville, Kentucky. Gerontol Geriatr Med. 2018;4:2333721418795900.

19.  Rothon C, Goodwin L, Stansfeld S. Family social support, community “social
capital” and adolescents’ mental health and educational outcomes: a
longitudinal study in England. Soc Psychiatry Psychiatr Epidemiol. 2012;
47(5):697-709.


https://doi.org/10.1186/s12889-020-8163-5
https://doi.org/10.1186/s12889-020-8163-5

Xu et al. BMC Public Health

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

(2020) 20:63

Hyyppa MT, Maki J. Social participation and health in a community rich in
stock of social capital. Health Educ Res. 2003;18(6):770-9.

Cramm JM, Maller V, Nieboer AP. Individual-and neighbourhood-level
indicators of subjective well-being in a small and poor Eastern Cape
township: The effect of health, social capital, marital status, and income. Soc
Indic Res. 2012;105(3):581-93.

Zhang J. Farmer, state and rural credit system. J Financ. 2005;296:1-12.
Zhang Y, Zhou X, Lei W. Social capital and its contingent value in poverty
reduction: evidence from Western China. World Dev. 2017;93:350-61.
Yamaguchi A. Effects of social capital on general health status. Global J
Health Sci. 2014;6(3):45.

Patel V, et al. Income inequality and depression: a systematic review and
meta-analysis of the association and a scoping review of mechanisms.
World Psychiatry. 2018;17(1):76-89.

Liu'Y, Guo Y, Zhou Y. Poverty alleviation in rural China: policy changes, future
challenges and policy implications. China Agric Econ Rev. 2018;10(2):241-59.
Whitehead M, Dahlgren G, Evans T. Equity and health sector reforms: can
low-income countries escape the medical poverty trap? Lancet. 2001;
358(9284):833-6.

Meessen B, et al. latrogenic poverty. Tropical Med Int Health. 2003,8(7):581-4.
Bonds MH, et al. Poverty trap formed by the ecology of infectious diseases.
Proc R Soc B Biol Sci. 2009;277(1685):1185-92.

Xu K, et al. Household catastrophic health expenditure: a multicountry
analysis. Lancet. 2003;362(9378):111-7.

Derose KP, Varda DM. Social capital and health care access: a systematic
review. Med Care Res Rev. 2009;66(3):272-306.

Nieminen T, et al. Social capital, health behaviours and health: a population-
based;associational study. Bmc Public Health. 2013;13(1):1-11.

Rose R. How much does social capital add to individual health? Soc Sci
Med. 2000;51(9):1421-35.

Kawachi |, Kennedy BP, Glass R. Social capital and self-rated health: a
contextual analysis. Am J Public Health. 1999,89(8):1187-93.

Wilkinson RG. Unhealthy societies: the afflictions of inequality. Routledge; 2002.
Nichols Dauner K, Wilmot NA, Schultz JF. Investigating the temporal
relationship between individual-level social capital and health in fragile
families. BMC Public Health. 2015;15:1130.

Grootaert C. Social capital, household welfare, and poverty in Indonesia. The
World Bank; 1999. p. 13.

Stafford M, et al. Neighbourhood social cohesion and health: investigating
associations and possible mechanisms. Health Development Agency; 2004.
Kawachi |, et al. Social capital, income inequality, and mortality. Am J Public
Health. 1997,87(9):1491-8.

Cattell V. Poor people, poor places, and poor health: the mediating role of
social networks and social capital. Soc Sci Med. 2001;52(10):1501-16.
Riumallo-Herl CJ, Kawachi |, Avendano M. Social capital, mental health and
biomarkers in Chile: assessing the effects of social capital in a middle-
income country. Soc Sci Med. 2014;105:47-58.

Holtgrave DR, Crosby RA. Social capital, poverty, and income inequality as
predictors of gonorrhoea, syphilis, chlamydia and AIDS case rates in the
United States. Sex Transm Infect. 2003;79(1):62-4.

Anonymous. Promoting a More Inclusive and Sustainable Development for
China. 2018; Available from: https://www.worldbank.org/en/news/press-
release/2018/02/22/promoting-a-more-inclusive-and-sustainable-
development-for-china.

Anonymous. China cuts poor population by two-thirds. 2018; Available
from: http//www.xinhuanet.com/english/2018-01/05/c_136874603.htm.
Huiping W, Zengtao W, Pengcheng M. Analysis and reflection on poverty
caused by illness in rural areas. Economist. 2016;10:71-81.

Ouyang Y. China tackles illness-led poverty as financing gap grows. Lancet
Oncol. 2013;14(1):19.

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

Agampodi TC, et al. Measurement of social capital in relation to health in
low and middle income countries (LMIC): a systematic review. Soc Sci Med.
2015;128:95-104.

Forbes A, Wainwright SP. On the methodological, theoretical and
philosophical context of health inequalities research: a critique. Soc Sci Med.
2001;53(6):801-16.

Wang R, et al. The relationship between urbanization and depression in
China: the mediating role of neighborhood social capital. Int J Equity
Health. 2018;17(1):105.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

75.

76.

Page 9 of 10

Li Q et al. The effect of migration on social capital and depression
among older adults in China. Soc Psychiatry Psychiatr Epidemiol. 2017;
52(12):1513-22.

Wang R, et al. The Relationship between air pollution and depression in
China: is neighbourhood social capital protective? Int J Environ Res Public
Health. 2018;15(6):1160-73.

Fang J, et al. The correlates of social capital and adherence to healthy
lifestyle in patients with coronary heart disease. Patient Prefer Adherence.
2017;,11:1701-7.

Nie X, et al. The “Dark Side” effects of social capital on harmful drinking
among Chinese Community Residents: A Multilevel Study. Int J Environ Res
Public Health. 2018;15(10):2249-61.

Xue X, Cheng M. Social capital and health in China: exploring the mediating
role of lifestyle. BMC Public Health. 2017;17(1):863.

Lu Y, Ruan D, Lai G. Social capital and economic integration of migrants in
Urban China. Soc Networks. 2013;36(3):357-69.

Zhou C, et al. Associations between social capital and maternal
depression: results from a follow-up study in China. BMC Pregnancy
Childbirth. 2018;18(1):45.

MaY, et al. Impact of individual-level social capital on quality of life among
AIDS patients in China. PLoS One. 2012;7(11):e48888.

Xie F, et al. Social capital associated with quality of life among people living
with HIV/AIDS in Nanchang, China. Int J Environ Res Public Health. 2019;
16(2):357-69.

Du H, Li X, Lin D. Individualism and sociocultural adaptation: discrimination
and social capital as moderators among rural-to-urban migrants in China.
Asian J Soc Psychol. 2015;18(2):176-81.

Hu F, et al. The association between social capital and quality of life among
type 2 diabetes patients in Anhui province, China: a cross-sectional study.
BMC Public Health. 2015;15:786.

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

Zhong Y, et al. Association between social capital and health-related quality
of life among left behind and not left behind older people in rural China.
BMC Geriatr. 2017;17(1):287.

Chen H, Meng T. Bonding, bridging, and linking social Capital and self-rated
health among Chinese adults: use of the anchoring vignettes technique.
PLoS One. 2015;10(11):20142300.

La Porta R, Trust in Large Organizations, Dasgupta P, Serageldin |, et al.
Social Capital. A multifaceted perspective. Washington, DC: The World
Bank; 2000.

Modie-Moroka T. Does level of social capital predict perceived health in a
community?--A study of adult residents of low-income areas of
Francistown, Botswana. J Health Popul Nutr. 2009;27(4):462.

Hawe P, Shiell A. Social capital and health promotion: a review. Soc Sci
Med. 2000;51(6):871-85.

Lin N. Building a network theory of social capital//Social capital. Routledge;
2017. p. 3-28.

Kerri M, et al. The role and impact of social capital on the health and
wellbeing of children and adolescents: a systematic review. Glasgow:
Glasgow Centre for Population Health. Glasgow Caledonian University; 2013.
Sun X, et al. Effects of a randomized intervention to improve workplace
social capital in community health centers in China. PLoS One. 2014;9(12):
e114924.

Zhang Y, et al. Facilitators and barriers of adopting healthy lifestyle in rural
China: a qualitative analysis through social capital perspectives. Nagoya J
Med Sci. 2016;78(2):163.

Gao B, et al. Association between social capital and quality of life among
urban residents in less developed cities of western China: a cross-sectional
study. Medicine (Baltimore). 2018,97(4).e9656.

Hou Z, Lin S, Zhang D. Social capital, neighbourhood characteristics and
utilisation of local public health services among domestic migrants in China:
a cross-sectional study. BMJ Open. 2017;7(8):e014224.

Onyx J, Bullen P. Measuring social capital in five communities. J Appl Behav
Sci. 2000;36(1):23-42.

Batterbury S. Environmental activism and social networks: campaigning for
bicycles and alternative transport in West London. Ann Am Acad Pol Soc
Sci. 2003;590(1):150-69.

Bowles S, Gintis H. Social capital and community governance. Econ J. 2002;
112(483):F419-36.


https://www.worldbank.org/en/news/press-release/2018/02/22/promoting-a-more-inclusive-and-sustainable-development-for-china
https://www.worldbank.org/en/news/press-release/2018/02/22/promoting-a-more-inclusive-and-sustainable-development-for-china
https://www.worldbank.org/en/news/press-release/2018/02/22/promoting-a-more-inclusive-and-sustainable-development-for-china
http://www.xinhuanet.com/english/2018-01/05/c_136874603.htm

Xu et al. BMC Public Health

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91

92.

93.

94.

95.

96.

97.

(2020) 20:63

Roxas BG. Social capital for knowledge management: the case of SMEs in
the Asia Pacific region. Asian Acad Manag J. 2008;13(2):57-77.

Sherry E, Karg A, O'May F. Social capital and sport events: spectator attitudinal
change and the homeless world cup. Sport Soc. 2011;14(1):111-25.
Abdulahad R, et al. Measuring social Capital: an adaptation and translation
into Arabic of the Onyx and Bullen social Capital scale for Iragi-Canadians.
Aust Soc Work. 2018,71(4):462-77.

O'Brien MS, Burdsal CA, Molgaard CA. Further development of an
Australian-based measure of social capital in a US sample. Soc Sci Med.
2004;,59(6):1207-17.

Yari A, et al. Psychometric properties of the Persian version of social Capital
questionnaire in Iran. Med J Islam Repub Iran. 2014;28:17.

Kritsotakis G, et al. Development of the social Capital questionnaire in
Greece. Res Nurs Health. 2008;31(3):217-25.

Webel A, et al. A cross-sectional description of social capital in an
international sample of persons living with HIV/AIDS (PLWH). BMC Public
Health. 2012;12:188.

Dean JH, et al. Is nature relatedness associated with better mental and
physical health? Int J Environ Res Public Health. 2018;15(7):1371-89.

Allen J, et al. Quality of life impact of cardiovascular and affective conditions
among older residents from urban and rural communities. Health Qual Life
Outcomes. 2013;11(1):140.

Rindfuss RR, et al. Do low survey response rates bias results? Evidence from
Japan. Demogr Res. 2015,32:797-828.

Wright G. An empirical examination of the relationship between
nonresponse rate and nonresponse bias. Stat J IAOS. 2015;31(2):305-15.
Roth PL, Craig A. Response rates in HRM/OB survey research: norms and
correlates, 1990-1994. J Manag. 1998,24(1):97-117.

Baruch Y, Holtom BC. Survey response rate levels and trends in
organizational research. Hum Relat. 2008;61(8):1139-60.

Baruch Y. Response rate in academic studies-a comparative analysis. Hum
Relat. 1999,52(4):421-38.

Minglong W. Questionnaire Statistical Analysis Practice: SPSS Operation and
Application. Chongging University Press; 2010. p. 195-236.

Nunnally JC, Bernstein IH. Psychological theory. New York: MacGraw-Hill;
1994. p. 131-47.

Meng Wang TH, Yan Z, Yu Y, Wang F, Wang L. Research progress on self-
esteem and social status of elderly patients with chronic diseases. Med J
Southwest Natl Def. 2014;24(5):574-6.

Wang H, et al. The flip-side of social capital: the distinctive influences of
trust and mistrust on health in rural China. Soc Sci Med. 2009;68(1):133-42.
Davey G, Chen Z, Lau A. ‘Peace in a thatched hut-that is Happiness":
subjective wellbeing among peasants in rural China. J Happiness Stud. 2009;
10(2):239-52.

Lingping Xie WZ. Research on interpersonal trust and sense of security of
rural junior high school students. J Jiangsu Inst Educ (Soc Sci). 2012;28(6):22-
7.

Wu B, Pretty J. Social connectedness in marginal rural China: the case of
farmer innovation circles in Zhidan, North Shaanxi. Agric Hum Values. 2004;
21(1):81-92.

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

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Social capital, health and poverty
	Problem of social Capital measures
	The scale

	Method
	Scale translation and cross-cultural adaptation
	Sample and scale
	Data analysis

	Results
	Sample description

	Factor analysis
	Reliability

	Discussion
	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

