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Abstract

Background: Patientswithtype 2 diabetes (T2D) inrural Chinafrequently exhibit inadequate diabetes self-management (DSM)
and areduced quality of life (QoL). Socia support and self-efficacy are known to influence DSM and QoL.. However, the pathways
through which social support and self-efficacy impact DSM and QoL among patients with T2D in rural China hasyet to be fully
elucidated.

Objective: This study offers a foundation for developing policies in rural chronic disease management, thereby, contributing
to the improvement of T2D prevention and control in China and other transitional countries.

Methods: This study used a cross-sectional design, collecting data from a survey conducted between May and July 2021 on
DSM and QoL among rura patients diagnosed with T2D in 2 townships in East China. All patients with T2D were enrolled
through cluster sampling from the township health center database, and a questionnaire survey was administered by investigators.
Structural equation modeling and multiple regression analyses were used to explore the pathways through which social support
influences DSM and QoL, as well as the mediating role of self-efficacy.

Results: It wasfound that the DSM score (mean 37.42, SD 7.70) was less than half of the maximum theoretical score. The QoL
score (mean 48.92, SD 8.88) accounted for 36% of the maximum theoretical score. Socia support directly and positively affected
the DSM and QoL of Chineserural patientswith T2D (P<.01); anincrease of 1 unit in social support was associated with adirect
increment of 0.339 unitsin DSM and 0.397 unitsin QoL . Self-efficacy played apositive mediating role (P<.01), further increasing
DSM and QoL by 0.147 and 0.159 units, respectively. The mediating effect of self-efficacy accounted for 30.2% and 28.6% of
the total effect of social support on DSM and QoL . Furthermore, the family and friend dimension of socia support, along with
the symptom and disease management dimensions of self-efficacy, were significantly associated with DSM or QoL (P<.01).
Conclusions: The study confirmed the direct and indirect influences of social support on DSM and QoL and elucidated the
mediating effect of self-efficacy among rural patients with T2D in eastern China. Interventions should be devel oped to enhance
both social support and self-efficacy, creating a positive cycle of mutual reinforcement to improve DSM and QoL among this
group.
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Introduction

With an increasingly aging population, noncommunicable
chronic diseases, notably diabetes mellitus, have emerged as
significant global health concerns. Diabetes mellitus comprises
acluster of metabolic disorders characterized by hyperglycemia
resulting from deficiencies in insulin secretion, insulin action,
or both [1]. Recent data on diabetes from the 10th edition of
the International Diabetes Federation’s Global Diabetes Atlas
reveal that approximately 537 million individuals worldwide
are living with diabetes. Notably, China harbors around 141
million patients with diabetes aged 20-79 years, constituting a
quarter of the world’s diabetes patient population, with more
than 90% of them diagnosed with type 2 diabetes (T2D) [2].
The diagnosed prevalence of diabetes and estimated prediabetes
prevalence in mainland China stand at 12.8% and 35.2%,
respectively [3]. T2D imposes a substantial burden of disease
and economic losses due to its associated complications [4].
T2D significantly increases the incidence of coronary heart
disease, renal failure, and the risk of diabetic foot amputation
[5]. These circumstances underscore the urgent need for
effective prevention, management, treatment, and financial risk
mitigation strategies for patients with T2D [6].

Diabetes self-management (DSM) involves daily behaviorsthat
individuals perform to manage their diabetes effectively. These
activities include monitoring blood glucose levels, adhering to
medication regimens, making dietary and exercise choices,
practicing foot care, and managing treatment plans. The primary
objectives are to monitor disease symptoms, enhance overall
health, and mitigate the detrimental effects of diabetes on
physical well-being [7]. Acknowledging the effectiveness of
self-management behaviorsin diabetes management, the World
Health Organization has emphasized their significance over
alternative interventions [8]. However, various international
studies have highlighted the suboptimal DSM levels among
patients with T2D across multiple countries [9-11]. Thisissue
isparticularly pronounced inrural China. Chineserural patients
with T2D tend to have lower health literacy, poorer living
environments, and lower quality of health care due to the
considerable disparity in urban-rural development [12-15].
Consequently, these factors contribute to suboptimal DSM level
among this specific population. Quality of life (QoL) is
horizontally multidimensional and comprehensive. It
encapsulates an individual’s perception of their life within the
framework of their cultural and value system, encompasses
contextual elements such as culture, social milieu, and value
systems. QoL reflects indicators related to both somatic and
psychological aspects[16]. Currently, someinternational studies
have also indicated a poorer QoL among rural patients with
diabetes [17,18].

Social support is typically defined as “perceived and received
social resources or assistance” [19]. It assumes apivotal rolein
facilitating health-related behaviors, promoting longevity, and
diminishing mortality risks[20]. Existing research suggeststhat
social support is positively associated with engagement in
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self-management behaviors[21]. While health care professionals
contribute timely social support through medical care, the
acceptance and emotional succor from family and friends also
improve patients' self-management by shaping their perceptions
of the disease[22]. Concurrently, social and family support also
serve as foundational elementsinfluencing the QoL of patients
with T2D. The practical results of receiving social support and
the feelings associated with it contribute to the patient’s health
and emotional balance [23]. Self-efficacy denotes one's belief
in the capacity to perform specific behaviors. The literature
indicates that diabetes patients with lower self-efficacy often
display deficient glycemic monitoring practices [24], which is
associated with low self-confidence and poor adherence to
self-management routines [25]. A high level of self-efficacy
can improve an individual's ability to control their environment,
enhance self-management, increase confidencein facing illness,
and promote physical and mental well-being, thereby helping
to prevent or slow disease progression among patients with
diabetes [26].

While socia support emanates from external factors,
self-efficacy isan inherent component of theindividual. Severa
studies have confirmed that socia support can bolster
self-efficacy [27]. Petients with T2D experience a more
pronounced sense of respect through larger, denser social
support networks, a prerequisite for improving self-efficacy.
Consequently, denser socia support corresponds to enhanced
self-efficacy [28,29]. As shown in the literature review
mentioned above, many studies have suggested that social
support and self-efficacy directly influence DSM and QoL
among patients with T2D. Social support can improve
self-efficacy indicating that self-efficacy may have amediating
effect between socia support and DSM or socia support and
QoL. However, existing research highlights the correlation
between socia support, self-efficacy, and DSM or QoL, but
few studies have examined the mediating effect of self-efficacy.
Therefore, further investigation into how social support impacts
DSM and QoL through the mechanism of self-efficacy is
warranted.

Due to substantial disparities between urban and rura areasin
China, patientswith T2D from rural regions often exhibit lower
levels of hedth literacy, experience less favorable living
conditions, and receive lower-quality health care, which may
result in poorer DSM and QoL . Socia support and self-efficacy
can directly influence DSM and QoL. However, the mediating
effect of self-efficacy between socia support and DSM or
between social support and QoL among Chinese rural patients
with T2D remainsunclear. Thisgap in research warrantsfurther
investigation. Based on asurvey of DSM and QoL among rural
patientswith T2D in eastern China, we conducted apath analysis
to explore the direct and indirect influences of socia support
on DSM and QoL, to investigate the mediating effect of
self-efficacy. First, we used descriptive statistics to analyze the
data on social support, self-efficacy, DSM, and QoL among
patients with T2D. Subsequently, we used structural equation
modeling (SEM) to conduct a path analysisto uncover both the
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direct effect of social support and the mediating role of
self-efficacy on DSM and QoL. In addition, we used multiple
regression to investigate the relationships between specific
dimensions of social support and self-efficacy with DSM and
QoL. Consequently, this study offers a foundation for
developing policies in rural chronic disease management,
thereby contributing to the improvement of T2D prevention and
control in China and other transitional countries.

Methods

Study Sample

This study used a cross-sectional design. Data were obtained
from a survey conducted between May and July 2021 on DSM
and QoL among rura patients diagnosed with T2D in Binhai
County, Jiangsu Province, eastern China. We randomly selected
2 townships, Caigiao and Zhenghong, from the 11 townships
in Binhai County. All patientswith T2D were enrolled through
cluster sampling from the township health center database. A
survey was then conducted using questionnaires distributed
on-site by the investigators and family doctors. Respondents
were rewarded with gifts upon completion. Inclusion criteria
for participants encompassed the following demographic
characteristics. rural residential registration; the age of 18 years
or older; and confirmed T2D diagnosis as per medical records.
Exclusion criteria comprised adults with cognitive impairment
and mental disorders affecting communication (eg, aphasia or
deafness). The questionnaire included items on patient
demographics and socioeconomic factors (eg, gender, age,
education, annual income, and health profiles), health
management practices, social support, self-efficacy, DSM, and
QoL.

A total of 2193 questionnaires were completed. Quartile-based
methods were used to identify and remove outliers from the
data set. Mean interpolation was applied to address missing
values. Data desensitization measures were also implemented
to protect patient privacy and ensure ethical compliance. As a
result, we obtained 1758 valid data sets, representing an effective
survey return rate of 80.16%.

Ethical Considerations

This study was approved by the Academic Research Ethics
Committee of Nanjing Medical University (reference 2021460).
All procedures were in accordance with the ethical standards
of the Declaration of Helsinki. Participants provided informed
consent prior to data collection. Written informed consent was
obtained from the individual(s) for the publication of any
potentially identifiable images or dataincluded in this article.

Variables

Social Support

The Chronic Illness Resources Survey (CIRS) was used to
measure patients’ social support. We used the CIRS to measure
social support across 3 dimensions. health care team, family
and friends, and neighborhood community. Responses were
scored on a 5-point scale ranging from “none of the time” to
“all of thetime.” Higher scoresindicated greater representations
of social resources. The CIRS has been used in studies on
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diabetes and hypertension in China, demonstrating good validity
and reliability [30,31].

Sdf-Efficacy

The self-efficacy for managing chronic disease (SECD®6) scale
was used to measure patients' confidenceintheir abilitiesrelated
to chronic disease management. It includes symptom
management self-efficacy and disease management self-efficacy.
Symptom management self-efficacy denotes the level of
confidence in effectively managing various symptoms. Disease
management self-efficacy pertainsto the assurancein controlling
aspects such as adhering to prescribed medications and adopting
health-promoating behaviors[32]. Each item score from 1 to 10,
ranging from “no confidence” to “very confident.” Higher
average scores indicated a stronger sense of self-efficacy in
managing chronic disease. The SECD6 has been extensively
used in previous studiesinvol ving patients with various chronic
diseasesin China[33,34].

Self-Management

The Summary of Diabetes Self-Care Activities Scale (SDSCA)
was used to measure DSM. It includes 10 questionsthat assessed
5 domains: eating plan, physical activity, blood glucose
monitoring, foot care, and medication adherence. Responses
were rated on a 7-point scale, ranging from “did not perform
therelevant action at al during theweek” to “performed it every
day of theweek.” Higher average scoresindicated better DSM.
The SDSCA has demonstrated robust reliability and validity
worldwide and has been frequently used to measure DSM among
patients with T2D in China[35,36].

Quality of Life

The diabetes-specific QoL scale (DSQL) was used to measure
patients QoL. It includes 27 questions that assessed 4
dimensions. physiological function, psychological function,
social relations, and therapeutic factors. Responses were scored
using a 5-point scale, ranging from “none of the time” to “all
of the time.” Higher scores indicated a greater impact of the
disease and poorer QoL.. The DSQL has demonstrated excellent
psychometric properties and is widely used by researchers to
measure the QoL of patients with T2D in China [37,38].

Statistical Analyses

The analyses in this study were conducted in three stages: (1)
descriptive statistics; (2) SEM, which includes factor analysis
and path analysis to examine the influence of multiple latent
variables on each other; and (3) multiple regression analysis.
Specifically, we used descriptive statistics to obtain a
preliminary overview of the demographic characteristics, social
support, self-efficacy, DSM, and QoL among rural patientswith
T2D. Furthermore, we used SEM to evaluate the influence of
socia support on DSM and QoL , aswell asthe mediating effects
of self-efficacy. SEM allows researchers to explore complex
relationships between variables within a theoretical model by
examining multiple dependencies and latent variables
simultaneously [39]. In our study, social support may encourage
patients to monitor blood glucose, adjust diets and lifestyles,
and properly use medications, thereby improving DSM and
QoL. Additionally, social support may also enhance patients
sense of control and security, boosting their self-efficacy, which

JMIR Public Health Surveill 2024 | vol. 10 | €54402 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

inturn improves DSM and QoL . The SEM was designed based
on the variance or covariance matrix and refined by integrating
measurement invariance (MI) metrics. The fitness of the
trimmed path model was evaluated by calculating several fit
indices. Then, abootstrap resampling method was used to obtain
accurate and stable estimates of the standard errors. In the path
analysis, the direct and indirect effects of socia support and
self-efficacy were analyzed through maximum-likelihood
covariance estimation and reported by standardized regression
coefficients and P values. Finally, we conducted multiple
regression to clarify the relationships between specific
dimensions of social support, self-efficacy, and demographic
variables with DSM and QoL. All analyses were conducted
using SPSS (version 25.0; IBM Corp) and AMOS (version
24.0.0; IBM Corp).

Results

Characteristicsand Descriptive Statistics of the
Variables

Asshownin Table 1, participants displayed amean age of 67.69
(8.74) years, encompassing an age range spanning from 35 to

Wang et al

89 years. Most participantsidentified asfemale (63.94%), being
unemployed (61.8%). Furthermore, a significant portion of the
sample had an educational attainment below secondary school
level (91.9%), were married (98.9%), and reported an annual
income of lessthan US $1404.5 (89.5%). Nearly al participants
indicated possession of medical insurance (98.9%), enrollment
in family doctor services (99.8%), and maintenance of health
profiles (99.8%). The results demonstrated significant
differences in DSM and QoL among patients with different
ages, genders, occupations, education levels, annual incomes,
and health profiles. Male patients exhibited significantly higher
QoL than their female counterparts (P<.01). In addition, patients
under 65 years of age, those who are unemployed, those with
a high school or higher education level, and those with higher
annual incomes had better DSM and QoL compared to other
patients (P<.05). Notably, patients participating in family doctor
services exhibited better DSM scores than their nonparticipating
counterparts (P<.01). Additionally, patients with established
health profiles demonstrated enhanced DSM and QoL compared
to those without such profiles (P<.01).

Table 1. Demographic characteristics, mean, and standard deviation of SDSCA® and DSQLb.

Category Value range Score(minimum)  Score (maximum)  Score, mean (SD)
Social support (CIRS?) 0-5 1.67 5.00 3.70 (0.50)
Physician and health team 05 1.25 5.00 4.25 (0.55)
Family and friends 0-5 1.40 5.00 3.77 (0.65)
Neighborhood or community 0-5 1.00 5.00 2.84(0.93)
Sdlf-efficacy (SECDE?) 110 167 10.00 6.36 (1.32)
Symptom management self-efficacy 1-10 175 10.00 6.36 (1.32)
Disease commonality management self-efficacy 1-10 1.00 10.00 6.37 (1.42)
Sdlf-management (SDSCA®) 0-84 11.10 65.10 37.42 (7.70)
Eating plan 0-7 0.00 7.00 3.74(0.97)
Physical activity 07 0.00 7.00 2.36 (1.88)
Blood glucose monitoring 0-7 0.00 7.00 1.23(1.06)
Foot care 0-7 0.00 7.00 1.67 (2.18)
Medications adherence 0-7 0.00 7.00 592 (2.21)
Quality of life (DSQLY) 27-135 28.00 84.00 48.92 (8.88)
Physiological function 1-5 1.00 4.00 2.03 (0.50)
Psychological function 1-5 1.00 3.25 1.79 (0.36)
Social relations 1-5 1.00 3.00 1.33(0.27)
Therapeutic dimension 1-5 1.00 4.00 1.63 (0.40)

8SDSCA: Summary of Diabetes Self-Care Activities Scale.
bDSQL: diabetes-specific QoL scale.
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Scores for Each Dimension of Social Support,
Sdf-Efficacy, DSM, and QoL

Asshown in Table 2, the mean score of the CIRSwas 3.70 (SD
0.50), with the highest score in the physician and health team
dimension (mean 4.25, SD 0.55). Notably, the midpoint of the
5-point CIRS scaleis 3, indicating that rural patientswith T2D
generally used socia support to a favorable extent. The mean
score of the SECD6 was 6.36 (SD 1.32). Additionally, themean
score of the SDSCA was 37.42 (SD 7.70). Specifically,

Wang et al

medication adherence received the highest score (mean 5.92,
SD 2.21), followed by eating plan (mean 3.74, SD 0.97),
physical activity (mean 2.36, SD 1.88), foot care (mean 1.67,
SD 2.18), and blood glucose monitoring (mean 1.23, SD 1.06).
As for DSQL, the overall score was 48.92 (SD 8.88). The
physiological and psychological function dimensions garnered
the highest and second-highest mean scores (mean 2.03, SD
0.50; mean 1.79, SD 0.36) whereas social relations scored the
lowest (mean 1.33, SD 0.27).

Table 2. Score details for social support, self-efficacy, diabetes self-management, and quality of life.

Category Valuerange Score(minimum)  Score (maximum)  Score, mean (SD)
Social support (CIRSY) 0-5 167 5.00 3.70 (0.50)
Physician and health team 0-5 125 5.00 4.25 (0.55)
Family and friends 0-5 1.40 5.00 3.77 (0.65)
Neighborhood or community 0-5 1.00 5.00 2.84(0.93)
Sdif-efficacy (SECDE?) 1-10 1.67 10.00 6.36 (1.32)
Symptom management self-efficacy 1-10 1.75 10.00 6.36 (1.32)
Disease commonality management self-efficacy 1-10 1.00 10.00 6.37 (1.42)
Self-management (SDSCA®) 0-84 11.10 65.10 37.42 (7.70)
Eating plan 07 0.00 7.00 3.74(0.97)
Physical activity 0-7 0.00 7.00 2.36(1.88)
Blood glucose monitoring 07 0.00 7.00 1.23(1.06)
Foot care 07 0.00 7.00 1.67 (2.18)
Medications adherence 07 0.00 7.00 5.92 (2.21)
Quality of life (DSQLY) 27-135 28.00 84.00 48.92 (8.88)
Physiological function 1-5 1.00 4.00 2.03 (0.50)
Psychological function 1-5 1.00 325 1.79 (0.36)
Social relations 1-5 1.00 3.00 1.33(0.27)
Therapeutic dimension 1-5 1.00 4.00 1.63 (0.40)

8CIRS: Chronic IlIness Resources Survey.

bSECD6: self-efficacy for managing chronic disease.
CSDSCA: Summary of Diabetes Self-Care Activities Scale.
€DSQL : diabetes-specific quality of life scale.

SEM and Pathway Analysis

Firstly, we conducted a correlation analysis between social
support, self-efficacy, DSM, and QoL to establish a solid
foundation for the subsequent SEM and pathway analysis (Table
3). Thecorrelation matrix was cal cul ated to test the significance
of the 2 pathways successfully: social
support-self-efficacy-DSM and social support-salf-efficacy-QoL .
A significant and positive correlation emerged between social
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support and both self-efficacy and DSM (coefficient 0.247,
P<.01; coefficient 0.124, P<.01). Moreover, a significant and
positive correlation was discerned between self-efficacy and
DSM (coefficient 0.114). Socia support and self-efficacy
displayed negative correlationswith DSQL (coefficient —0.293,
P<.01; coefficient —0.412, P<.01). However, the relationship
between self-management and DSQL did not achieve statistical
significance (P>.05).
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Table 3. Correlation matrix and distribution of study variables.

Wang et al

Social support Self-efficacy Self-manage- QoLd (DSQLY)
(CIRS? (SECD6P) ment (SDSCA®)
Social support (CIRS)
r 1
P vaue _f
Self-efficacy (SECD6)
r 0.247 1
P vaue <.01 —
Self-management (SDSCA)
r 0.124 0.114 1
P vaue <.01 <.01 —
QoL (DSQL)
r —0.293** —0.412** 0.004 1
P value <.01 <.01 .06 —

8CIRS: Chronic IlIness Resources Survey.

bSECDE: self-efficacy for managing chronic disease.
CSDSCA: Summary of Diabetes Self-Care Activities Scale.
dQoL: quality of life.

€DSQL : diabetes-specific QoL scale.

Not applicable.

We then constructed an origina SEM to encompass social
support, self-efficacy, DSM, and QoL. The adequacy of the
model fit was evaluated using several fit indices, including the
index (GFl),
(RMSEA),
comparative fit index (CFl), and normed fit index (NFI). Table
4 shows that the original model fit was deemed unsatisfactory
compared with the good model fit, as evidenced by

chi-square test (CMIN), goodness-of-fit
root-mean-square error of  approximation

Table4. Thefitness of indicatesin structural equation modeling.

CMIN=20.476, GFI=0.843, RMSEA=0.101, CFI=0.843, and
NFI=0.837. Therefore, the model was refined by integrating

Ml

and aligning them with the research objectives. This

recalibration led to ideal fit indices, as evidenced by
CMIN=2.962, GFI=0.983, RMSEA=0.032, CFI=0.988, and
NFI=0.982, thus, establishing an effective relationships model
for indicators of self-efficacy, DSM, and DSQL.

Fitness of indicates Chi-square/df ~ GFI? RMSEAP CFI® NFI¢
The good model <3 >0.90 <0.08 >0.90 >0.90
Theinitial model 20.476 0.843 0.101 0.843 0.837
The trimmed model 2.962 0.983 0.032 0.988 0.982

3GFI: goodness-of-fit index.

PRMSEA: root-mean-square error of approximation.
CCFI: comparative fit index.

INIFI: normed fit index.

As depicted in Figure 1 and Table 5, pathways depicting the
impact of social support on DSM by bootstrap were asfollows:

1. A direct and positive effect of social support on DSM
(b=0.339, P<.001). Thisimplies that an increase of 1 unit
in social support was associated with a direct increment of

0.339 unitsin DSM, all other factors were constant.

2. An indirect positive effect of social support on DSM
mediated through self-efficacy. The direct impact of social

https://publichealth.jmir.org/2024/1/e54402

support on self-efficacy was 0.465 (P<.001), denoting that
anincrease of 1 unitin social support led to acorresponding
increase of 0.465 units in self-efficacy, while other factors
were constant. Moreover, the direct influence of
self-efficacy on DSM was 0.316 (P<.001). Consequently,
the indirect effect of social support on DSM was 0.465 x
0.316=0.147, implying that self-efficacy, operating as a
mediating factor, augmented DSM by 0.147 units. Thetotal
effect of socia support on DSM was 0.339 + 0.147=0.486.
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Figurel. SEM for mediation by self-efficacy in the relationship among social support, DSM, and QoL.
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Table5. Test of direct effect, indirect effect, and total effect in structural equation modeling.

Endogenous variable (predicting  Standardized direct effect
variable)

Standardized indirect effect Standardized total effect

B P vaue B P value B P vaue

Self-efficacy (social support) 0.465 <.001 _a — 0.465 <.001
Diabetes self-management

Social support 0.339 <.001 0.147 <.001 0.486 <.001

Self-efficacy 0.316 <.001 — — 0.316 <.001
Diabetes-specific quality-of-life scale

Social support -0.397 <.001 -0.159 <.001 —-0.556 <.001

Self-efficacy -0.341 <.001 — — -0.341 <.001

#Not applicable.

The pathways concerning social support’s influence on QoL
were elucidated by bootstrap test, as follows:

1. A direct positive impact of social support on QoL (b
—0.397,P<.001). Given that higher DSQL scores indicate
diminished QoL, the coefficient signified that an increase
of 1 unit in social support was associated with a direct
increment of 0.397 unitsin QoL, whereas all other factors
were constant.

2. An indirect positive effect of social support on QoL
mediated through self-efficacy. The direct impact of
self-efficacy on DSQL was—0.341 (P<.001), implying that
a1 unit rise in self-efficacy was associated with a direct
increase of 0.341 units in QoL, with all other factors
remaining constant. Consequently, the indirect positive
effect of social support on QoL was 0.341 x 0.465=0.159,
implying that self-efficacy, functioning as a mediating
factor, was capable of elevating QoL by 0.159 units. The
total effect of socia support on QoL was 0.397 +

https://publichealth.jmir.org/2024/1/e54402
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0.159=0.556. These results align with the results drawn
from the correlation matrix and distribution.

Multiple Regression Analysis

Table 6 presents the associations between specific dimensions
of social support and self-efficacy with DSM and QOL. It was
found that socia support from family and friends (coefficient
0.144, P<.001) and neighborhood or community (coefficient
0.360, P<.001) were significantly and positively correlated with
DSM. Thiseffect was estimated to be greater for neighborhood
or community resources. However, social support from
physician and health team was negatively associated with DSM
(coefficient —0.321, P<.001). A significant negative correlation
was observed between social support from neighborhood or
community (coefficient—0.181, P<.001) and DSQL. In addition,
symptom management self-efficacy (coefficient —0.121, P<.001)
and disease commonality management self-efficacy (coefficient
—0.395, P<.001) had a significant negative correlation with

DSQL.
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Table 6. Association among specific dimensions of social support and self-efficacy on DSM?and QoLb.

Varigble DSM (SDSCA®) QoL (DSQLY
B T Pvaue e B T P value VIF
Constant 26.871 <.001 41.002 <.001

Independent variables

Social support
Physician and -0.321 —14.090 <.001 1.165 0.035 1.766 .08 1.165
health team
Family and friends 0.144 6.162 <.001 1.218 0.110 5.359 <.001 1.218
Nei gthI_’hOOd or  0.360 15.478 <.001 1.216 -0.181 -8.820 <.001 1.216
community
Self-efficacy
Symptom manage- -0.011 -0.242 .81 4.408 -0.121 -3.109 .002 4.408
ment self-efficacy
Diseasecommonal- —0.084 -1.882 .06 4.460 -.395 —10.070 <.001 4.460
ity management
self-efficacy
Control variables
Gender
Male of — — — 0 — — —
Female -0.032 -1.436 15 1.118 0.057 2.926 .003 1.118
Age
<65 0 — — — 0 — — —
=65 -0.022 -0.995 .32 1.094 0.083 4.272 <.001 1.094
Occupation
Unemployed 0 — — — 0 — — —
Employed 0.004 0.166 .87 1.323 0.146 6.848 <.001 1.323
Retired -0.012 -0.532 .60 1.235 0.021 1.007 31 1.235
Education
Secondary school 0 — — — 0 — — —
or below
High school or 0.011 0.469 .64 1.153 -0.040 -1.988 .047 1.153
higher
Marital status
Married 0 — — — 0 — — —
Unmarried -0.028 -1.288 .20 1.048 -0.004 -0.217 .83 1.048

Annual income (US $)

<1404.5 0 — — — 0 — — —
1404.5-7022.6 0.037 1.555 A2 1.249 -0.072 -3.472 .001 1.249
>7022.6 0.106 4.441 <.001 1.276 —0.026 -1.260 21 1.276

Medical insurance
Yes 0 — — — 0 — — —
None -0.002 -0.107 .92 1.062 -0.020 -1.055 .29 1.062

Family doctor contracting

Yes 0 — —_ —_ 0 — —_ —_
No -0.038 -1.784 .08 1.022 -0.003 -0.156 .88 1.022
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Variable DSM (SDSCA®) QoL (DSQLY)
B T Pvalue y/pe B T P value VIF
Health profiles
Yes 0 — — — 0 — — —
No -0.033 -1.568 12 1.013 0.057 3.041 .002 1.013

3DSM: diabetes self-management.

bQoL: quality of life.

CSDSCA: Summary of Diabetes Self-Care Activities.
dDSQL: diabetes-specific quality of life.

®VIF: variance inflation factor.

fReference values.

Discussion

Principal Findings

Levels of DSM and QoL among the patients with T2D have
been observed to be relatively low worldwide. This holds
particularly true for rural areasin China. The impact of social
support on self-efficacy, DSM, and QoL among the patients
with T2D has garnered significant recognition. However, few
studies have delved into the mediating role of self-efficacy in
the relationship between social support, DSM, and QoL. Inthe
present study, we conducted a path analysisto explore the direct
and indirect influences of socia support on DSM and QoL and
to investigate the mediating effect of self-efficacy among
Chinese rural patients with T2D.

The results of this study revealed that younger patients with
higher educational attainment and higher economic income
demonstrated higher levels of DSM and QoL. Patientswho are
not employed exhibited higher levels of DSM and QoL. These
are consistent with prior research [30,40,41]. Patients with
higher literacy, better family income, or more disposable time
are likely to have better resources, greater access to health
knowledge, and an improved ability to understand health
information, leading to better DSM and QoL. Finally, DSM
scores were higher in patients who engaged with the family
doctor. Family doctors provide patients with comprehensive
and continuous care, ensuring regular monitoring, timely
interventions to improve patients DSM.

The socia support score was 3.70 (SD 0.50), which is higher
than the urban patients with T2D, as per the literature [40,42].
This disparity may be attributed to the fact that rural
communities in China often have closer-knit social networks
and stronger community ties than communities in urban areas.
The dimension of physician and health team support
demonstrated the highest score in our study. A possible
explanationisthat health care professionalsin rural Chinahave
developed robust community connections through the family
doctor system, enabling them to provide enhanced social support
for patients with T2D. The self-efficacy score was 6.36 (SD
1.32), which is lower in comparison with urban patients with
T2D, as per the literature [41]. Low levels of education and
limited access to information in rural China may potentially
diminish the confidence of the patients with T2D in effectively

https://publichealth.jmir.org/2024/1/e54402

managing their condition, subsequently resulting in lower
self-efficacy.

The SDSCA score was 37.42 (SD 7.70), representing less than
half of the maximum possible score. Among the dimensions,
medication adherence behaviors scored the highest, in contrast
to the results of the Iranian study on medication adherence in
patients with T2D [43], whereas blood glucose monitoring
behaviors scored the lowest. Rural family doctors in China
frequently offer patients with T2D more medication guidance,
thereby improving adherence to medication regimens. The
limited emphasis on blood glucose monitoring could stem from
inadequate awareness among rurd patientswith T2D or financia
constraints restricting access to essential monitoring supplies.
Therefore, strategies should focus on implementing targeted
education and financial support for monitoring supplies to
improve blood glucose monitoring behaviors among rural
patients with T2D, ultimately leading to improved health
outcomes and QoL. The DSQL score was 48.92 (SD 8.88),
representing 36% of the theoretical maximum. Social
relationshipsweretheleast affected dimension, suggesting that
T2D has relatively minimal impact on this aspect of patients
lives. This may be attributed to the decrease in stigma and
misconceptions surrounding the disease, coupled with anotable
increase in diabetes understanding within Chinese society.
However, scores related to psychological and physiological
functioning were relatively higher, indicating that T2D exerts
a greater impact on the physical and mental health of rural
patients.

The SEM elucidated that social support directly affected DSM
and QoL of the rura patients with T2D, with an indirect
influence through self-efficacy. In line with earlier research
[44], social support played a directly pivotal role in enhancing
DSM; an increase of 1 unit in social support was associated
with adirect increment of 0.339 unitsin DSM. Social support
provides individuals with emotional or practical assistance,
which can enhanceindividuals' understanding of their condition
and improve their DSM behaviors. Furthermore, social support
networks offer opportunitiesfor individual sto shareinformation,
experiences, and knowledge related to disease management,
which may provide valuableinsights and strategiesfor effective
DSM. In addition, we revealed an indirect positive effect of
socia support on DSM mediated through self-efficacy among
rura patientswith T2D. Self-efficacy, operating asamediating
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factor, further augmented DSM by 0.147 units. The mediating
effect of self-efficacy accounted for 30.2% of the total effects
of social support on DSM. When patientsreceive socia support
in the form of encouragement, advice, and assistance, it can
enhance their perception of their capabilities, leading to
increased self-efficacy. Higher levels of self-efficacy, in turn,
positively influence DSM behaviors. Thus, individuals who
have greater confidencein their ability to managetheir condition
are more likely to engage in DSM. Therefore, policy efforts
should focus on enhancing social support and self-efficacy
through community-based programs. Thisincludes strengthening
socia networks, providing training for patients and families,
and devel oping interventions to boost self-efficacy. Continuous
support from health care providers should also be ensured to
address both the medical and psychosocial aspects of T2D,
ultimately improving DSM for rural patients.

The study also underscored that social support significantly and
directly influences the QoL of the rural patients with T2D and
has amediating effect through self-efficacy. The path coefficient
emphasized the considerable direct positive effect of social
support on QoL ; an increase of 1 unit in socia support was
associated with a direct increment of 0.397 units in QoL.
Support from family and friends, communities, and health
professionals may have directly beneficial effects on the physical
and mental health of the rural patients with T2D, thus
contributing to an improved QoL for rural patients with T2D.
In addition, the positive mediating role of self-efficacy was
pronounced, further increasing QoL by 0.159 units. Theindirect
effects resulting from self-efficacy accounted for 28.6% of the
total effectsof social support on QoL . Social support positively
impacted the self-efficacy of rural patientswith T2D. Increased
self-efficacy may empower patients to make healthier lifestyle
choicesand effectively cope with challenges, thereby enhancing
their overall QoL. The mediating role of self-efficacy can
facilitate the development of interventions for fostering social
support and strengthening patients self-efficacy beliefs thus
creating a positive cycle of mutual reinforcement to improve
QoL among rural patients with T2D.

With regard to the relationships between specific dimensions
of social support and self-efficacy with DSM and QoL, our
findings indicated that socia support from family and friends
positively influenced DSM in rural patients with T2D. This
effect could be attributed to the monitoring of patient behaviors
by their family and friends. Social support from neighborhood
or community also exhibited a notable and positive correlation
with DSM and QoL ; thisissimilar to theresults of other studies
that people with high levels of community cohesion are more
likely to exhibit an active lifestyle and a better QoL [45]. In
rural communities of China, dense, family-centric settlements
prevail, fostering intimate bonds among households and closely
interconnected social interactions among community residents.
The results also suggested that self-efficacy in symptom
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management and di sease coping was associated with improving
the QoL of rural patientswith T2D. This contrastswith findings
from a study in Tehran, which showed that dietary adherence
among patients with T2D is related to their intentions [46].
Individuals demonstrating confidence in managing disease
symptoms, adhering to medications, and adopting
health-promoting behaviors tend to maintain optimism in
confronting illness-related challenges, thereby significantly
contributing to their QoL.

Strengthsand Limitation

Prior research has not examined the mediating effect of
self-efficacy between social support and DSM or QoL among
Chinese rural patients with T2D. Our findings confirmed the
direct and indirect influences of social support on DSM and
QoL, elucidated the mediating effect of self-efficacy among
rural patientswith T2D in eastern China. These results provide
a foundation for improving chronic disease prevention and
control in China and other transitional countries. However, it
is crucial to acknowledge the limitations of this study. Being
cross-sectional, the results of the study may be susceptible to
bias. Consequently, a longitudinal study is recommended to
provide deeper insights into the dynamic relationship between
socia support, self-efficacy, DSM, and QoL. Additionally, the
study's exclusive focus on a specific rural region in eastern
China may introduce sample selection bias, thereby limiting
the generalizability of the findings. Finally, this study did not
account for other additional factors such as health care resource
and accessibility, which may influence theroles of social support
and self-efficacy and impact patients DSM and QoL. These
aspects merit further investigation in future research.

Conclusions

Our findings suggest suboptimal levelsof DSM and asignificant
impact of T2D on QoL among Chineserural patientswith T2D.
The path analysis underscored that social support directly and
positively associated with the DSM and QoL of rural patients
with T2D, mediated by self-efficacy. The mediating effect of
self-efficacy was positive pronounced, accounting for 30.2%
and 28.6% of the overall effect of social support on DSM and
QoL, respectively. The dimensions of family, friends and
community support and the symptom management and disease
commonality management self-efficacy were significantly
associated withimproving DSM and QoL of patientswith T2D.
Hence, interventions should be developed to promote social
support and self-efficacy, with particular focus on specific
dimensionswithin each construct. This strategy aimsto establish
apositive cycle of mutual reinforcement, ultimately enhancing
DSM and QoL among rural patients with T2D. Our findings
offer afoundation for the formulation of rural chronic disease
management policies, contributing to the improvement of T2D
prevention and control in Chinaand other transitional countries.
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