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Purpose: To investigate the influencing factors of self-management of diabetic retinopathy (DR) by constructing a structural equation 
model (SEM) to analyze the relationships among self-management behavior, perceived social support, and trait coping style as well as 
to determine the influencing path in order to provide a theoretical reference for exploring a multipath health management model that 
can be used to improve the quality of life of DR patients.
Patients and Methods: A total of 388 patients with DR were enrolled in this cross-sectional study conducted from January 2020 to 
January 2023. All subjects completed a general questionnaire and were assessed by the Self-management Scale for Patients with 
Diabetic Retinopathy, the Perceived Social Support Scale, and the Trait Coping Style Scale. Structural equation modeling was 
employed to examine the relationship between self-management and its influencing factors. The bootstrap method was used to 
examine the path relationships among self-management, perceived social support, and trait coping styles in DR patients.
Results: A total of 346 valid questionnaires were collected in this study, with a response rate of 89% (346/388). The average score of self- 
management of DR patients was 69.50±18.32, and it was significantly positively correlated with perceived social support and positive 
coping (r=0.624, r=0.578, both P<0.01). The total effect of perceived social support on DR self-management was 1.439, with a direct effect 
of 1.056 and an indirect effect of 0.384. Positive coping played a mediating role in perceived social support and self-management.
Conclusion: The self-management of DR was at an intermediate level. Perceived social support and trait coping styles were 
important influencing factors for self-management behavior in DR patients. Therefore, improving perceived social support and trait 
coping styles can promote the self-management behavior of DR patients, reduce their psychological burden, and improve their 
compliance and quality of life.
Keywords: diabetic retinopathy, self-management, social support, coping style, structural equation model

Introduction
Diabetic retinopathy (DR) is one of the most common microvascular complications in diabetic patients due to poor blood 
glucose control, and the prevalence of DR is about 27% worldwide. DR is a chronic, progressive, and painless disease 
that can cause irreversible vision damage and blindness.1 It is estimated that the number of patients suffering from DR 
worldwide will increase to 130 million by 2030, and 160 million by 2045,2 leading to an increased economic burden and 
an impaired quality of life. Existing evidence shows that DR is preventable and controllable; therefore, early prevention 
and scientific management are of great significance in the management of DR.

Engel proposed that traditional biomedical models did not leave space for social, psychological, and behavioral 
factors associated with diseases in the late 1980s.3 Patient empowerment has achieved a shift from traditional biomedical 
models to patient-centered approaches. Self-management refers to the ability of individuals, together with their families, 
communities, and healthcare professionals, to manage the symptoms, treatment, and lifestyle changes of diseases as well 
as control the psychological, socio-cultural, and spiritual consequences arising from their physical condition.4 It 
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emphasizes identifying and discovering problems from the patient’s perspective as a revolution in nursing concepts and 
methods enhancing their initiative. Effective self-management includes the ability to monitor one’s own condition and 
maintain the cognitive, behavioral, and emotional responses necessary for a satisfactory quality of life.

A recent study has shown that early standardized treatment and effective self-management can reduce the blindness 
rate of proliferative DR patients from 50% to less than 5%, which can maximize their prognosis and avoid visual 
impairment caused by DR.5 However, another study has indicated that nearly 80% of diabetic patients have poor 
awareness of DR and its prevention and treatment.6 The lack of knowledge about related diseases and inadequate self- 
management lead to poor blood glucose control, further accelerating microvascular disease and increasing the read-
mission of patients. Therefore, it is urgent to improve the self-management of patients with DR.

Patients with DR can be affected by various symptoms, decreased vision, impaired self-care ability, and lower social 
participation in daily life. Support from family and society is crucial for diabetic patients. Social support is an important 
aspect of psychological regulation in DR patients, alleviating their depression and anxiety. In addition, poor social support 
can result in an increase in the depression level of DR patients, which aggravates disease progression, leading to poor blood 
glucose control and poor compliance to diabetes treatment.7,8 Previous studies also have demonstrated that family and 
friends can have a positive impact on patients’ psychology and behavior, improve their confidence, and regulate their 
behavior.9 Therefore, family, social, and peer support are crucial for the management of DR in affected patients.

The complex factors of psychology, emotions, and social relationships, combined with various pressures and burdens, 
make DR patients prone to anxiety and depression, often causing them to be unable to respond to diseases. A longitudinal 
study has shown that avoidance coping strategies (such as passive coping) can cause patients to lose vision over time as well 
as affect their quality of life and clinical outcomes related to vision.10 Avoidance-oriented coping efforts may have less of an 
impact on emotions in the short term, but they can reduce the patient’s sense of happiness in the long run. DR patients with 
poor problem-solving abilities may also have a higher risk of depression due to their seeing loss of vision as a burden on 
others and feeling ashamed or embarrassed about it, thus putting them at risk of facing mental health problems.11 Therefore, 
patient self-management helps maintain and prevent disease progression, and it requires lifelong persistence.

Self-management is a complex behavioral process related to many factors, including patient characteristics, religious 
beliefs,12 social support,13 and so on. Current research uses various research methods, including qualitative research,7,9 

quantitative research,14,15 and mixed qualitative and quantitative research.16 In terms of DR, previous studies have investi-
gated the relationships among diabetes knowledge, social support, health beliefs, treatment compliance, and self-management 
behavior in patients with DR.17 Yang et al used the self-care scale for type 2 diabetes developed by Toobert et al18 while it did 
not consider the difference between self-care and self-management, the former is more concentrated on disease control and 
ignores the psychological aspects. This study aimed to provide an approach and feasible basis for further exploring the 
different influencing factors of self-management in patients with DR.

Towards this aim, a quantitative study on the Self-management Scale for Diabetic Retinopathy, the Perceived Social 
Support Scale, and the Trait Coping Style Scale in DR patients was conducted, exploring the impact of DR patients’ 
perceived social support and trait coping style on self-management of DR while the patients were under medical care. We 
also performed path analysis by constructing a structural equation model to explore a multi-path dynamic health self- 
management mode. A structural equation model is a complex composite statistical hypothesis that consists of 
a measurement model and a structural model. It is used for considering factor analysis and the linear regression model 
simultaneously when examining complex associations.

The findings of this study will help to implement targeted mental health interventions and continuous care in clinical 
practice. By preventing the occurrence of DR and reducing the clinical complications and harm caused by DR, the 
treatment adherence and the quality of life of DR patients will be improved.

Materials and Methods
Study Population
Convenience sampling was used to enroll in patients with DR admitted to the Ophthalmology Department of a top-three 
hospital in Jilin Province as the study subjects from January 2020 to January 2023. The inclusion criteria were as follows: 
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(1) patients diagnosed with DR; (2) clear awareness and ability to independently complete the questionnaire; and (3) 
volunteer to participate in this study and sign informed consent. The exclusion criteria were as follows: (1) patients with 
retinopathy caused by other diseases; (2) patients with basic diseases, such as hypertension and autoimmune diseases, 
other than diabetes; (3) patients who did not voluntarily participate in this study. This study was conducted in accordance 
with the Declaration of Helsinki, and it has been reviewed and approved by the hospital ethics committee (No. 23K279- 
001). All subjects gave written informed consent for inclusion before they participated.

Data Collection
All subjects completed four questionnaires to collect information about their general situation and self-management 
behavior via a popular online professional survey platform “Wenjuanxing” (www.wjx.cn). The four questionnaires were 
as follows: (1) General questionnaire, including sex, age, education level, DR staging, etc. (2) Self-Management Scale 
for Diabetic Retinopathy, developed by Liu Qiao and Zheng Lina;19 the Cronbach’s scale α value was 0.952, with a test- 
retest reliability of 0.991 and a split-half reliability of 0.883. This study selected three dimensions and 25 items of blood 
glucose management (6 items), disease management (13 items), and emotional management (6 items) for the research. 
(3) Perceived Social Support Scale, written by Zimet et al20 and revised by Jiang Qianjin,21 including three dimensions 
and 12 items of family support (4 items), friend support (4 items), and other support (4 items); the Cronbach’s α values of 
the total scale and the three subscales were 0.90, 0.87, 0.82, and 0.90, respectively. (4) Trait Coping Style Scale, 
developed and revised by Jiang Qianjin et al22 including two dimensions and 20 items of positive coping (10 items) and 
negative coping (10 items); the Cronbach’s α values were 0.69 and 0.70, respectively. The reliability and validity of all 
three scales are good and have been verified in other studies.

Statistical Analyses
SPSS23.0 software was used to analyze the data. Descriptive statistical analysis was used to present the characteristics of 
the study subjects. For continuous data, variables were described as the means and standard deviations (SDs), and the 
differences between groups were compared using the independent sample t-test. For categorical data, variables were 
described as counts and percentages, and the differences between groups were compared using the Chi-squared (χ2) test. 
Correlation analysis (Pearson correlation) was performed to detect the relationships among self-management, perceived 
social support, and trait coping styles. A structural equation model was constructed by AMOS 24.0 software to analyze 
the influencing factors of self-management in DR patients, and path analysis was performed. The maximum likelihood 
method was used for testing the parameter estimation in the conceptual model. The model fit was assessed based on the 
following model-fit indices: χ2, goodness-of-fit index (GFI), adjusted goodness-of-fit-index (AGFI), incremental fit index 
(IFI), comparative fit index (CFI), Tucker-Lewis index (TLI), normed fit index (NFI), and root mean square error of 
approximation (RMSEA). All P<0.05 (two-sided), indicating that the difference was statistically significant.

Results
Demographic Information of the Study Subjects
A total of 346 valid questionnaires were collected, with a response rate of 89% (346/388). The general demographic 
information of the DR patients is shown in Table 1. All subjects, including 229 females and 117 males, underwent 
surgery for DR. Most subjects had a high-school education or below and rural cooperative medical insurance. In terms of 
DR, the majority of the subjects suffered from moderate DR and underwent one surgery for DR.

The total self-management score was 69.50±18.32, with a blood glucose management score of 17.72±4.85, a disease 
management score of 35.36±10.09, and an emotional management score of 16.42±4.40. The total score of perceived 
social support was 64.92±13.57, with a family support score of 21.77±4.84, a friend support score of 21.67±4.81, and 
other support score of 21.48±4.67. The positive coping style score in the DR patients was 36.29±6.27, while the negative 
coping style score was 30.58±7.01 (Table 2).
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Correlation Among Self-Management, Perceived Social Support, and Trait Coping 
Styles in DR Patients
Linear regression was used to detect the relationships among self-management, perceived social support, and trait coping 
styles. The self-management of DR was significantly positively correlated with the perceived social support (r=0.624, 
P<0.01) as well as positive coping (r=0.578, P<0.01), while it was not related to negative coping (r=−0.104, P>0.05). 
Moreover, the perceived social support in DR patients was positively associated with positive coping (r=0.547, P<0.01) 
(Table 3).

Table 1 Demographic Information of the Study Subjects

Group n (%)

Sex Male 117 (33.8%)
Female 229 (66.2%)

Education Primary school or below 101 (29.2%)

Middle school 96 (27.7%)
High school 103 (29.8%)

College degree or above 46 (13.3%)

Duration of DR <1 year 34 (9.8%)
1–3 years 219 (63.3%)

>3 years 93 (26.4%)
Number of hospitalizations for DR 1–2 324 (93.6%)

3–5 6 (1.7%)

≥5 16 (4.6%)
Severity of DR Mild 12 (3.5%)

Moderate 327 (94.5%)

Severe 7 (2.0%)
Medical insurance New rural cooperative 294 (85.0%)

Urban and employee 34 (9.8%)

Without medical insurance 18 (5.2%)
Number of surgeries for DR 1 275 (79.5%)

2 45 (13.0%)

≥3 26 (7.5%)

Abbreviation: DR, diabetic retinopathy.

Table 2 The Scores of Three Scales in Diabetic Retinopathy Patients

Number of Items Score Range Minimum Maximum Total Score Average Score of  
each Item

Self-management Scale
Blood glucose management 6 0–24 0 24 17.72±4.85 2.95±0.81

Disease management 13 0–52 0 52 35.36±10.09 2.72±0.78

Emotion management 6 0–24 0 24 16.42±4.40 2.74±0.73
Self-management 25 0–100 0 100 69.50±18.32 2.78±0.73

Perceived Social Support Scale

Family support 4 4–28 4 28 21.77±4.84 5.44±1.21
Friend support 4 4–28 5 28 21.67±4.81 5.42±1.20

Other support 4 4–28 6 28 21.48±4.67 5.37±1.17

Perceived social support 12 12–84 19 84 64.92±13.57 5.41±1.13
Trait Coping Style Scale

Positive coping 10 10–50 20 50 36.29±6.27 3.63±0.63

Negative coping 10 10–50 10 47 30.58±7.01 3.06±0.70
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Table 3 Correlation Among Self-Management, Perceived Social Support, and Coping Style

Self- 
Management

BG 
Management

Disease 
Management

Emotion 
Management

Perceived Social 
Support

Family 
Support

Friend 
Support

Other 
Support

Positive 
Coping

Negative 
Coping

Self-management 1

BG management 0.923** 1
Disease management 0.970** 0.827** 1

Emotion management 0.924** 0.847** 0.835** 1

Perceived social support 0.624** 0.624** 0.570** 0.608** 1
Family support 0.558** 0.572** 0.504** 0.538** 0.937** 1

Friend support 0.599** 0.600** 0.547** 0.577** 0.952** 0.827** 1

Other support 0.619** 0.602** 0.568** 0.613** 0.954** 0.834** 0.880** 1
Positive coping 0.578** 0.573** 0.538** 0.543** 0.547** 0.508** 0.543** 0.502** 1

Negative coping −0.104 −0.119* −0.096 −0.083 −0.105 −0.096 −0.123* −0.079 −0.175** 1

Note: **P<0.01; *P<0.05. 
Abbreviation: BG, blood glucose.
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Construction of a Structural Equation Model and Path Analysis of Factors Influencing 
Self-Management in DR Patients
Correlation analysis suggested that perceived social support and positive coping in DR patients may be influencing 
factors of self-management. To explore and analyze the relationships and mechanisms among perceived social support, 
trait coping styles, and self-management behavior, we used a structural equation model and fitted it using the maximum 
likelihood method to construct a relationship model among the three aspects. Based on theoretical assumptions, the 
conceptual model was constructed with perceived social support as the independent variable, self-management behavior 
as the dependent variable, and positive coping as the mediating variable. All paths are shown in Figure 1.

The goodness-of-fit index of the model was relatively ideal, and the fitting effect was good. The CMIN/DF GFI was 
0.982, the NFI was 0.990, the IFI was 0.996, the CFI was 0.996, the RMSEA was 0.048, and the other fitness index 
evaluation indicators also met the recommended reference, as shown in Table 4.

The three paths (perceived social support to positive coping, positive coping to self-management, and perceived social 
support to self-management) were all significant (P<0.01). The patients’ perceived social support and positive coping had 
a direct positive impact on their self-management behavior (β=0.499 and 0.324, both P<0.01). Additionally, perceived 
social support had a direct and positive influence on positive coping (β=0.560, P<0.01). Standardized direct, indirect, and 
mediating effects are summarized in Table 5.

The Bootstrap Method to Explore the Mediating Effect of Positive Coping on 
Perceived Social Support and Self-Management
Our study also used the bootstrap method to test the mediating effect of positive coping on perceived social 
support and self-management. The raw data were randomly sampled 2000 times at a 95% confidence interval. The 
results are shown in Table 6. The total effect of perceived social support on self-management was 1.439, with 
a direct effect of 1.056 and an indirect effect of 0.384. The bias correction intervals for positive coping with 
mediating and direct effects were 0.252–0.552 and 0.815–1.308, respectively; as the values are all greater than 
zero, the mediating and direct effects are valid. Positive coping played a significant mediating role in the model, 
with mediating effects and direct effects accounting for 27% and 73%, respectively. Therefore, positive coping 
was a mediating variable for perceived social support and self-management, and it showed a partially mediating 
relationship.

Figure 1 Significant pathways of the final model with standardized parameter estimates.
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Discussion
The results of this study demonstrated that the total score of self-management in DR patients was 69.50±18.32, which is 
a middle level (range: 0–100). The highest score in each dimension was disease management, followed by blood glucose 
management, and the lowest was emotion management. These findings show that DR patients can use hypoglycemic 
drugs and control their blood glucose levels according to their doctors’ instructions, reasonably consume three meals 
per day, and comply with the dietary principles of diabetes. In addition, DR patients can effectively regulate negative 
emotions, confide in family and friends, view diseases more optimistically, and strive to treat existing diseases with 
a calm heart. However, it is necessary to establish health care goals based on each individual’s situation, strengthen 
disease management by providing regular eye examinations, and follow up in a timely manner according to medical 
advice.

Considering the fact that the majority of the subjects had an education level of high school or below and had new 
rural cooperative medical insurance, it was rare that the subjects were still able to accept and cooperate with clinical 
practice. However, the expensive medical cost inevitably brought both psychological and economic burden to the 
subjects, especially for farmers without a stable income, resulting in a lower level of self-management. Previous studies 
also have found that diabetic patients with a lower educational level and living in remote areas tend to neglect the 
complications of diabetes, especially microvascular complications, and suffer from more severe disease.23,24 Therefore, 
medical staff should pay more attention to patients with a low educational level as well as those with a low family 
income through targeted health promotion and education to enhance their self-management awareness. Moreover, they 
should regularly conduct fundus examinations and screening for DR as well as take effective measures to prevent 
blindness.

This study also showed that the self-management of DR was significantly positively correlated with perceived 
social support and positive coping, while there was no relationship between self-management and negative coping. 
Meanwhile, perceived social support had a direct predictive effect on self-management. The latest research by Li 

Table 5 Results of the Path Relation Test of the Structural Equation Model

Path Unstandardized  
Estimate

Standardized 
Estimate

S.E. C.R. P

Perceived social support→Positive coping 0.819 0.560 0.071 11.485 <0.01

Positive coping→Self-management 0.469 0.324 0.071 6.602 <0.01
Perceived social support→Self-management 1.056 0.499 0.112 9.442 <0.01

Abbreviations: S.E., Standard Error; C.R., Critical Ratio.

Table 6 Bootstrap Mediation Effect Test for Positive Coping

Effect Value 95% Confidence Interval Effect Proportion (%)

Mediation Effect 0.384 0.252–0.552 27

Direct effect 1.056 0.815–1.308 73

Total effect 1.439 1.247–1.653 100

Table 4 Goodness-of-Fit and Fitness Test Results of the Model

CMIN/DF GFI NFI IFI TLI CFI PNFI PCFI RMSEA

Reference <3.0 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 <0.08
Result 1.793 0.982 0.990 0.996 0.993 0.996 0.566 0.569 0.048

Abbreviations: CMIN, chi-square; DF, degrees of freedom; GFI, goodness of fit index; NFI, normed fit index; IFI, 
incremental fit index; TLI, Tucker–Lewis index; CFI, comparative fit index; PNFI, parsimonious normed fit index; 
PCFI, parsimonious comparative fit index; RMSEA, root mean square error of approximation.
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Yang et al also has indicated that social support from family, friends, and colleagues plays an important role in the 
treatment and self-management of DR. Moreover, previous studies have revealed that better social support is 
associated with better mental health and better health outcomes,25,26 illustrating that better social support also 
predicts more positive emotions and health outcomes. In addition, these findings can explain why better social 
support is, to some extent, associated with better compliance of patients. The DR patients experienced support 
from family, friends, and society, helping them to face the disease with a more positive attitude and better control 
of negative emotions. At the same time, support from family and society as well as peer education can help those 
who lack awareness and respect of DR screening to realize the importance of DR screening, leading them to more 
reasonably manage their own risks of developing a more severe situation such as blindness.27 When patients with 
DR face multiple physical and mental pressures, their perceived social support can help them better cope with 
difficulties, overcome psychological and practical obstacles, and voluntarily participate in treatment.

Compared to the available social support, the perceived social support by the patients was determined to be more 
important. The DR patients with social support also had better medical compliance and more actively cooperated with 
medical staff for treatment and disease management. Recent meta-analysis results demonstrate that the prevalence of 
depression among patients with ophthalmic diseases ranges from 5.4% to 57.0% (average: 25%).28 In addition, DR patients 
were eight times more likely to suffer from depression than those without DR.29 Poor compliance might result in feelings of 
helplessness in self-management, depression, and worse clinical outcomes. Mendenhall et al further showed that social 
factors play a more crucial role in depression than psychological factors with regard to diabetic patients.30 Bradley et al even 
found that DR patients with anxiety and depression avoided healthcare, including DR screening.31 Therefore, the better the 
social support from different aspects, the more confidence patients can have in their treatment to improve their self- 
management awareness and make more efforts to self-manage their condition. Thus, medical staff should pay attention to 
the impact of social support on DR patients and improve patient compliance by enhancing their social support and actively 
cooperate with disease treatment, thereby helping the patients form good self-management behavior.

The self-management of DR by the patients reflected not only their ability to control the disease but also their 
effective response to negative emotions generated by social culture and mental psychology. Several studies have 
shown that emotion is also related to the self-management of diabetes and plays a mediating role between coping 
styles and self-management. Improving emotion focusing on coping can also ameliorate management in diabetic 
patients.32 When patients with DR develop subhyaloid hemorrhage, they might experience sudden blurring of 
vision, shadows, and other subjective feelings, making them feel frightened and anxious. Especially in the 
preoperative stage, complex emotional reactions such as fear, worry, regret, and self-blame as well as inadequate 
coping abilities exacerbate the patient’s pain and affect their confidence in postoperative self-management and 
care.9 Patients urgently hope to receive support from family, friends, and medical staff to help them overcome 
these difficulties. Therefore, medical staff should communicate in a timely manner, conduct supportive educational 
activities, provide knowledge and skill guidance, and help patients develop personal goals and positive plans in 
order to alleviate negative emotions, make their own decisions, improve their ability to cope with emotions and 
life pressures, and actively explore self-management methods that are suitable for themselves.

This study is the first cross-sectional study in this field to investigate and analyze the relationships among perceived 
social support, trait coping styles, and self-management behavior in DR patients. We also tried to use structural 
equation models to analyze the impact paths among various factors. Nevertheless, there are some limitations of this 
study that must be addressed. Due to the convenience sampling method adopted in this study and the single-center 
design, selection bias might have occurred and the results may not apply to the general population. Additionally, 
patient self-management is a dynamic process requiring continuous evaluation and modification. Different stages of 
chronic diseases also have various effects on the psychology of patients. Therefore, future research should provide 
a more detailed analysis of patients’ self-management at different stages during disease development and determine its 
relationship with various influencing factors according to different stages of DR in order to provide more targeted 
healthcare services.
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Conclusion
This study provided evidence for valid relationships among perceived social support, trait coping styles, and self- 
management behavior in DR patients, thus providing a reliable basis for the construction of self-management nursing 
intervention. Structural equation model path analysis showed that perceived social support and positive coping styles 
were important predictive factors for the self-management of DR. In addition, this study revealed a correlation mechan-
ism between the predictive factors and influencing factors of self-management in DR patients, providing a theoretical 
basis for improving self-management of DR and a specific framework for developing intervention measures in complex 
clinical settings.
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