Hu et al. BMC Public Health (2015) 15:786
DOI 10.1186/512889-015-2138-y

BMC

Public Health
The association between social capital and @
quality of life among type 2 diabetes
patients in Anhui province, China: a
cross-sectional study
Fuyong Hu"?", Li Niu®', Ren Chen?, Ying Ma?, Xia Qin” and Zhi Hu”'

Abstract

Background: To investigate the association between social capital and quality of life among type 2 diabetes
patients in Anhui province, China.

Methods: In a cross-sectional study, 436 adults with type 2 diabetes were interviewed. The two domains of Quality
of life, physical component summary (PCS) and mental component summary (MCS), were measured using the
Short-Form Health Survey (SF-36). A modified instrument scale was used to measure cognitive and structural social
capital. Multiple logistic regression models were used to assess the associations between social capital and quality

of life, adjusting for social economic status and risk factors for health.

Results: 24.3 % of participants (106) were in poor PCS and 25.0 % (109) in poor MCS. The proportions of participants
who had low cognitive and structural social capital were 47.0 % (205) and 64.4 % (281), respectively. Results of logistic
regression models showed that cognitive social capital was positively associated with PCS (OR=1.84; 95 % Cl: 1.12, 3.02)
and MCS (OR =1.65; 95 % CI: 1.03, 2.66). However, the associations between structural social capital and PCS (OR = 0.80,
95 % Cl: 048, 1.34) and MCS (OR =0.62; 95 % Cl: 0.38, 1.01) were not statistically significant.

Conclusions: It is the first study in China to investigate associations between quality of life and social capital in type 2
diabetes. Findings document that cognitive social capital is associated with the quality of life of type 2 diabetes patients.
Our study suggests that the social capital theory may provide a new approach to increase physical resources in diabetes
prevention and control, especially in Low and Middle Income countries (LMICs).

Background

China in the recent years has the largest number of persons
suffering from type 2 diabetes (diagnosed or undiagnosed)
in the world. Type 2 diabetes patients are widely distributed
in China, and the diabetes national prevalence is estimated
at as of 9.32 % in 2014 [1]. Diabetes patients suffer from
many complications (heart, brain, kidney, peripheral nerves,
eye and foot injury induced by marcovascular and micro-
vascular damage) that reduce the quality of their life [2, 3].
Given that diabetes is a chronic disease and cannot be
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cured, improvement or maintenance of adequate quality of
life is one of the most important public health challenges to
both developing and developed nations [4, 5]. Previous
studies have documented that it's multi-faced and not
multi-faced factors influence quality of life, including the
stage of the disease [6], life style [7], access to medical ser-
vices [8], and social economic status [9]. However, few stud-
ies have investigated the determinants of quality of life
among Chinese diabetes patients [10, 11]. Culture that has
been considered an ecological-level factor influencing men-
tal processes, human behaviors and health, may also influ-
ence quality of life [12]. Different from the western
countries where individualist culture prevails, the Chinese
culture is more collectivist. Individuals with collectivist cul-
tures tend to seeking for social support and maintain social
status in the social structure in which they live [13].
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According to the Chinese culture, diabetes patients may
buffer physical and mental suffering of diabetes by recon-
structing their social networks and obtaining material and
emotional social support from their social networks.

Social capital has been regarded as an important invis-
ible health resource [14]. With growing recognition of
the social determinants of health and numerous empir-
ical studies, largely conducted in Western societies,
social capital is an increasingly important construct in
healthcare [15-17]. Social capital is defined as “features
of social organization, such as trust, norms and net-
works, which can improve the efficacy of society by
facilitating coordinated actions” [18]. Aiming at minim-
izing survival risk, social capital is the produce of human
socialization, and the result of conscious or unconscious
human investment strategy [19]. Social capital produces
effects on human health through the following ap-
proaches, diffusion of knowledge about health promo-
tion, maintenance of healthy behavior, access to
healthcare services and amenities, acquirement of
emotional or material support, and maintenance of mutual
respect in social networks [15]. Holtgrave et al. examined
the association between social capital (Putnam’s measure)
and the prevalence of obesity and diabetes at the state
level in USA, and concluded that greater levels of social
capital might be protective against obesity and diabetes
[20]. Years later, the protective effects of social capital on
glucose control of diabetes have been found, suggests that
social capital may improve symptom of diabetes [21, 22].
Social capital may be more important in the Chinese cul-
ture because the general nature of guanxi, which is similar
to social capital, plays an important impact on social and
economic relationships [23]. Chinese adult are more likely
to establish relationship through the geographical and
kinship relations to fulfill similar functions and collect-
ive benefits, especially old people [24]. However, no
studies have been conducted in China to assess the
association between social capital and quality of life
among diabetes patients. The objectives of this study
were to describe the relationship between social capital
and the quality of life among type 2 diabetes patients in
Anhui province, China. We hypothesized that social
capital was positively associated with the quality of life
in type 2 diabetes patients.

Methods

Ethics statement

Ethical approval for the study was obtained from the
Biomedical Ethics Committee, Anhui Medical University.

Study population and data collection

Based on the geographic distribution and economic level,
we selected three cities in Anhui province: Fuyang-north,
lower economic level; Hefei-central, high economic level;
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and Tongling-south, middle economic level [25]. We
selected the respondents by simple random sampling
(random number according to the healthcare record
number) in each city. The total sample size was eval-
uated by the formula: n = 72 (1 - P) / €2P =385, a = 0.05,
€=0.10, Zy» = 1.96, P=0.5. Inclusion criteria included in-
dividuals who were diagnosed with type 2 diabetes, aged
18 or older, living at home, and did not have cognitive im-
pairment and disability. A convenience sample of 446
adults with type 2 diabetes (153 in Fuyang city, 154 in
Hefei city, and 139 in Tongling city) was recruited for par-
ticipation in this study.

Cross sectional surveys were conducted in these cities
between August and October, 2014. All of the eligible re-
spondents were identified from the chronic diseases
database at the three local Centers for Disease Control
and Prevention (CDC). With assistance from CDC staff,
respondents were interviewed face-to-face by trained in-
vestigators from the Anhui Medical University after they
expressed a verbal understanding of the purposes and
procedures of the study and signed consent forms. The
data collection took about 30 min. Each respondent
received about a dollar’s (6 RMB) worth of gift as com-
pensation for their time after the interview.

Assessment of quality of life

The Short-Form Health Survey (SF-36) is one of the
most widely used instruments for evaluating people’s
quality of life [26]. The Chinese-translated version of the
SF-36 questionnaire has previously been used and veri-
fied as a scale with high reliability and validity for the
measurement of Quality of life among older Chinese
adults with diabetes [27, 28]. In this study, Quality of life
of respondents was evaluated using this Chinese version.
SE-36 contains 8 dimensions, including physical func-
tion, role physical, bodily pain, general health, vitality,
social functioning, role emotion, and mental health.
These 8 dimensions can be simplified into physical com-
ponent summary (PCS) and mental component sum-
mary (MCS), reflecting physical health and mental
health respectively. PCS and MCS scores were assessed
and calculated by T-score transformations [28]. After
that, each respondents PCS and MCS scores were
dichotomized by the cutoff point of the first quartile of
PCS and MCS scores: scores lower than first quartile
scores meant poor quality of life [29].

Social capital measurement

Social capital has been measured via individual cognition
and behavior in the health field. It can be divided into
cognitive and structural social capital which may have
different effects on health outcomes, even though the
controversial about its measurement remains [30-32].
Structural social capital includes extent and intensity of
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associational links or activity, and cognitive social capital
covers interpersonal trust, reciprocity, social support and
cohesion [30]. This study adopts a perspective of cogni-
tion and structure on social capital. According to the
World Bank’s Social Capital Assessment Tool and the
related literature, six dimensions of social capital were
considered in this study: social participation, social net-
works, social support, trust, reciprocity and cohesion
[33, 34]. We selected some commonly used items corre-
sponding to the six dimensions and adapted them to the
Chinese context. The social capital questionnaire was
reported in Additional file 1 and had been attached to
the last.

First, six dimensions were summed by the scores of
corresponding items. Second, cognitive social capital and
structural social capital were measured by producing a
component score of six dimensions using factor analysis.
Finally, each respondent’s cognitive and structural social
capital scores were dichotomized by the cutoff point of
the mean component: high cognitive and structural
social capital (component score >0), low cognitive and
structural social capital (component score <0 [33]).

Socio-economic status (SES) and risk factors

SES contained information of residency (rural vs. urban),
gender, age, ethnicity, marital status, education level,
main occupation and monthly income. Risk factors con-
tained current smoking, participation in a moderate-
intensity physical activity (150 min per week), two-week
prevalence of any diseases, and comorbidity of other
chronic diseases [10, 35, 36].

Data analysis

Descriptive statistics was performed on the sample, and
the results were expressed as mean + standard deviation
(SD) or percentage. Cronbach’s alpha values were calcu-
lated and used to evaluate the reliability of social capital
scale in reliability analysis. Scores of social capital were
calculated in factor analysis. Crude odds ratios (ORs)
and 95 % confidence intervals (95 % CI) were calculated
in order to analyze associations between Quality of life
and social capital by binary logistic regression (model 1).
The adjusted ORs measuring the association were esti-
mated by controlling for SES variables (model 2) and
both SES and risk factors (model 3). The statistical ana-
lysis was performed using the SPSS statistical package
(Windows version 16.0, SPSS Inc., Chicago, Illinois), and
p <0.05 was taken as the statistically significant level.

Results

A total of 436 respondents completed the questionnaire,
with a respondent rate of 97.8 %. The overall Cronbach’s
alpha coefficient for social capital was 0.87, and for each
dimension Cronbach’s alpha coefficient was 0.79 (social

Page 3 of 6

participation), 0.62 (social networks), 0.75 (social support),
0.91 (trust), 0.63 (reciprocity) and 0.87 (cohesion). The
Cronbach’s alpha coefficient was 0.88 for cognitive social
capital and 0.79 for structural social capital.

Table 1 present descriptive information about the
study sample, the respondents had a mean age of
67.1 £10.2 years (range, 33-96 years), most of whom
were female (67.7 %). The majority of respondents were
Han ethnicity (98.9 %) and married (85.1 %). About two
thirds (65.8 %) had low income (<1000 RBM/month). A
large proportion of respondents (71.8 %) participated in
the moderate-intensity physical activity per week, did not
smoke (74.5 %), and were not ill over the past two weeks
(78.2 %). A little more than half of respondents had
other chronic diseases (53.7 %), including cardiovas-
cular diseases, cancer, chronic respiratory diseases.
The mean scores of PCS and MCS were 67.4 and
64.9, respectively. Based on the cutoff points for PCS
(51.9) and MCS (67.4), 106 (24.3 %) participants were
in poor PCS and 109 (25.0 %) in poor MCS. The

Table 1 Characteristics of the study respondents (N =436)

Variables No. or  Percentage or
mean  SD
Census register Rural 224 514
Gender Male 141 323
Age (year) 67.1 10.2
Ethnicity Han 431 989
Marital status Currently married 371 85.1
Widowed/Single 65 14.9
Education level Illiterate 188 43.1
Primary 102 234
Junior high 88 202
Senior high 39 89
College or above 19 44
Occupation Farmer 221 50.7
Employee 182 41.7
Non-working 33 76
Monthly income <1000 287 65.8
(RMB) 1000 ~ 2000 99 22.7
2000 50 1.5
Current smoking No 325 745
Moderate-intensity physical No 123 282
activity
Two-week prevalence No 341 782
Other chronic diseases No 202 46.3
PCS 674 21.0
MCS 64.9 153
Cognitive social capital Low 205 47.0
Structural social capital Low 281 64.4
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proportions of respondents who had low cognitive
and structural social capital were 47 % (205) and
64.4 % (281), respectively.

The results of logistic regression are showed in Table 2.
Cognitive social capital was significantly associated with
PCS and MCS. In model 1, diabetes patients with higher
cognitive social capital had higher odds of high PCS
(OR=2.15, 95 % CI: 1.38, 3.37) and MCS (OR=1.97,
95 % CI: 1.27, 3.07). After adjusting for SES and risk
factors, cognitive social capital was still significantly
associated with PCS and MCS in model 2 and 3. The ORs
for high structural social capital compared to high PCS
and MCS level were not significant in all three models.

Discussion

This study was to investigate the association between so-
cial capital and quality of life among type 2 diabetes pa-
tients in Anhui province, China. Findings of this study
document that the levels of both quality of life and social
capital were relatively low among diabetes patients, but
strong positive associations between quality of life and
social capital. Given that diabetes patients suffer long-
term physical and emotional complications of type 2 dia-
betes, our results may provide important information
regarding improvement of quality of life via the en-
hancement of social capital. To our knowledge, it is the
first study in China to investigate such associations in
type 2 diabetes patients.

Influenced by the social environment, awareness and
treatment among Chinese diabetes patients is less than
the western countries [37]. There are deficiencies in
treatment and management of Chinese type 2 diabetes
patients, including low ratio of community health ser-
vice staff to patients, insufficient service and public
health funding, and limited access to medical services
[38]. These deficiencies may reduce quality of life among
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Chinese type 2 diabetes patients, and lead to a higher
rate of mortality [1].

We selected items for six dimensions of social capital
according to the related literature. Scores of social par-
ticipation were on the low side, indicating that behavior
of social participation may be certain differences be-
tween mainland China and western countries. Formal
organizations (such as sports association and religious
association) defined in western countries are rare in
China. Culture of association is not popular in mainland
China, especially those non-government organizations.
We considered that individual level social capital is only
accumulated by individual’s social networks (guanxi) and
interpersonal norms in the majority of Chinese residents.

Previous studies showed that social capital was
positively associated with quality of life in the elderly
[39-41], adults [42], long-term social assistance [43], pa-
tients with fibromyalgia [44], multiple sclerosis patients
[45], women [46, 47], and AIDS patients [33]. In this
cross-sectional study, we found some consistent evi-
dence to support the hypothesis that higher cognitive so-
cial capital was associated with higher PCS and MCS,
the two domains of quality of life, after adjustment for
SES and risk factors. Cognitive social capital indicates
ability that individual can use to acquire social resources
from family, community, medical services, and society.
Patients with high cognitive social capital may actively
seek for information, material, and emotional support
networks, comply with social norms and peer control,
trust and work closely with others in their daily activ-
ities, all of which could lead to receive adequate medical
services and psychological support to buffer sufferings
caused by diabetes [13].

The crude analysis indicated the association between
quality of life and structural social capital not significant.
In this study, structural social capital was mainly com-
posed of social participation. According to our study, the

Table 2 Cognitive and structural social capital linked with PCS and MCS (N =436)

Model 1 OR (95 % Cl)

Model 2 OR (95 % Cl) Model 3 OR (95 % Cl)

PCS
Cognitive social capital Low 1.00

High 2.15 (1.38-3.37)***
Structural social capital Low 1.00

High 1.04 (0.66-1.64)
MCS
Cognitive social capital Low 1.00

High 1.97 (1.27-3.07)**
Structural social capital Low 1.00

High 0.84 (0.54-1.32)

1.00 1.00

1.93 (1.21-3.09)** 1.84 (1.12-3.02)*
1.00 1.00

0.87 (0.54-1.42) 0.80 (0.48-1.34)
1.00 1.00

1.70 (1.07-2.69)* 1.65 (1.03-2.66)*
1.00 1.00

0.92 (0.50-1.67) 0.62 (0.38-1.01)

Model 1: Unadjusted. Model 2: Adjusted for SES. Model 3: Adjusted for SES and risk factors

* p <0.05, **: p <0.01, ***: p <0.001
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majority of respondents were rarely participating in
formal organizations, such as politic parties, sports asso-
ciations, religious and professional originations. The low
level of participation in such organized activities may
lead to low or non-association between this type of
social capital and quality of life.

Limitation

This study was subject to several limitations. First, the
study population in this survey was a convenient sample,
with low representativeness that may deviate from over-
all Chinese population. Second, because of the nature of
the cross-sectional study, the relationship is just a pure
association, and need more information to support the
possible causal relationship. Third, because social capital
used in this study was measured at the individual level,
the impact of ecological level and the entire social cap-
ital or six different dimensions on Quality of life were
not considered. Finally, other risk factors such as blood
sugar control and diet habit were not included in the
study, which may undermine the main findings.

Conclusions

This study suggests that cognitive social capital may have
an important protective role in improving the Quality of
life of type 2 diabetes patients in Anhui province, China.
This initial finding suggests that the social capital theory
may provide a new idea to solve the shortage problem of
physical resources in diabetes prevention and control,
especially in Low and Middle Income countries (LMICs).

Additional file

[ Additional file 1: Social Capital Assessment Tool. (DOC 30 kb) ]
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