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Background: Diabetes distress (DD) is a negative emotion related to diabetes management and a predictor of depression; it affects 
diabetic retinopathy (DR) patients’ quality of life and disease outcomes. The prevalence of DD was higher in patients undergoing 
surgery for DR. However, few studies have been conducted on DD in DR surgery patients. The present study aims to investigate the 
status of DD in DR surgery patients and identify factors associated with DD.
Methods: Using a convenience sampling method, 210 DR surgery patients who were admitted to 2 tertiary-level hospitals in 
Wenzhou City (Zhejiang Province) and Zhengzhou City (Henan Province) from February to June 2023 were selected as research 
subjects. A questionnaire collecting demographic and disease-related information, the Diabetes Distress Scale, the Summary of 
Diabetes Self-Management Activities, the Family Care Index Scale, and the Social Support Rating Scale were used to collect data. 
Statistical analyses included descriptive statistics, t tests, ANOVAs, Pearson’s correlation analyses and stepwise multiple linear 
regression. This study is reported according to the STROBE guidelines.
Results: In total, 156 out of 210 (74.29%) DR surgery patients experienced DD, with an average score of 2.13±0.63. The results of the 
stepwise multiple regression analysis showed that residential location, employment status, self-management level, family support, and 
social support were significantly associated with DD. These variables accounted for 30.6% of the total variation in DD.
Conclusions: DR surgery patients exhibit moderate levels of distress. Health care professionals should pay attention to DD in DR 
surgery patients and develop targeted interventions to improve the self-management ability of these patients, increase their family 
support and social support to reduce their DD levels.
Keywords: diabetic retinopathy, diabetes distress, self-management, family support, social support

Introduction
Diabetic retinopathy (DR) is the leading cause of vision loss in working-age adults.1 As the most common microvascular 
complication from diabetes, blindness and low vision from DR has become a major public health challenge.2 Vitrectomy 
is one of the mainstays of DR treatment. However, patients are only able to partially recover or retain vision after surgery, 
and most patients continue to experience psychological, emotional, and social problems.3 Meanwhile, visual impairment 
due to DR has an enormous impact on the quality of life of patients.4 Impaired vision can result in limited mobility, 
restricted activities and limited socialization, which can lead to concern and emotional distress for the patient.5

Diabetic distress (DD) is a negative emotional response due to worries about diabetes-related disease management, 
disease support, treatment pathways and emotional burdens.6 It accompanies emotional disturbances, stress, guilt 
feelings, and avoidance of treatment.7 DD is a psychological disturbance that differs from depression and a predictor 
of depression.8 DD is more prevalent than depression in patients with diabetes and is more closely associated with 
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diabetes self-management and glycaemic control.9,10 The results of a meta-analysis including 55 studies from high- and 
middle-income countries showed that more than one-third of patients with type 2 diabetes experienced DD.11 A study 
conducted in 17 countries, including India and China, showed that 45% of patients with diabetes experienced DD.12 

Current standards of medical care recommend routine monitoring of DD in patients.13 These sobering statistics and 
clinical recommendations indicate that DD has become one of the important mental health issues in diabetic patients.

Some studies have suggested that the prevalence of DD may be higher in DR patients treated with Vitrectomy 
surgery.14 Due to the filling of gas and silicone oil, DR patients will not experience a significant change in vision 
immediately after surgery compared to pre-surgery; those who have had silicone oil injected require a second surgery to 
remove the silicone oil; the patient often requires to maintain the head-down position and side-lying position alternately 
after surgery. The uncertainty of the disease prognosis, the uncertainty of the time of the second surgery, and the 
discomfort of the special position all increase negative emotions such as anxiety, depression, and psychological 
distress.15 However, at present, the studies related to DD have mostly focused on diabetic patients, with only a few 
focusing on DR surgery patients, especially on DD at discharge of DR surgery patients, and these studies have limitations 
such as narrow sampling regions and small sample sizes.8,14

Diabetic patients need more support, including family support and social support. Indeed, people with diabetes who 
report more adequate family support are more motivated to engage in self-management behaviours such as diet, exercise, 
glucose monitoring, medication, and foot care and have lower levels of DD.10,16,17 Self-management behaviours largely 
occur within the social contexts of individuals.16 Therefore, the social context impacts DD. For this reason, assessments 
of DD explicitly include social components. For example, the Diabetes Distress Scale contains an interpersonal distress 
dimension that involves asking if family/friends understand the difficulties experienced by diabetic patients.18 Therefore, 
self-management, family support, and social support are expected to have a significant impact on DD among diabetic 
patients. In addition, DD is associated with age, gender, education level, residential location, family income, diabetes 
treatment modality, diabetes duration and complications.19–23 However, the impact of the above factors on DD in DR 
surgery patients needs to be further explored.

Therefore, this study investigated DD among DR surgery patients in 2 provinces in China with a cross-sectional 
design and identified factors associated with DD, which is expected to inform the development of measures to safeguard 
the psychological health of DR surgery patients and inform patient-centered design of technology solutions.

Materials and Methods
Design
This study was a cross-sectional and descriptive study. Simultaneously, the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) checklist was used to report the findings (See Table S1 for details).24

Participants
Convenience sampling was used to recruit 214 DR surgery patients from 2 tertiary-level hospitals in Wenzhou City 
(Zhejiang Province) and Zhengzhou City (Henan Province), China. The inclusion criteria were as follows, (1) met the 
relevant diagnostic criteria for DR in the Clinical Diagnosis and Treatment Guidelines for DR in China,25 (2) underwent 
vitrectomy, (3) aged ≥18 years and (4) had normal verbal communication skills. The exclusion criteria were as follows, (1) 
cognitive impairment or mental disorder, or (2) receiving or having received psychological interventions.

The necessary sample size for the stepwise regression analysis was calculated using G*Power 3.1.26 With six 
predictive variables, a significance level of 0.05, statistical power (1 − β) of 0.85, and effect size of 0.15, a minimum 
sample size of 109 patients was estimated. Considering a rate of invalid data of 20%, a total of 131 patients were needed; 
more than this number of patients were recruited.

Data Collection
Data were collected with a questionnaire administered by the researcher of the present study from February to June 2023. 
Demographic and disease-related information was obtained from electronic medical records and electronic nursing record 
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data. Before completing the questionnaire, patients were informed about the questionnaire by the researcher. Then, the 
patients completed the questionnaire. Questionnaire completion occurred before the patient was discharged from the 
hospital. If patients had low vision or questions about the questionnaire, the researcher provided nonleading explanations 
to assist the patient. Immediately after the patient completed the questionnaire, the researcher checked the questionnaire. 
If any values were missing, the patient was reminded to complete the items to improve the quality of the collected data.

Outcomes and Measurements
Demographic and Disease-Related Information
A custom-designed questionnaire was used to collect the demographic and disease-related information of participants. It 
included items on demographic characteristics (gender, age, marital status, education level, employment status, residen-
tial location, mode of residence, and monthly per person household income) and disease-related items (duration of the 
disease, diabetes medication type, comorbid chronic diseases, other complications, glycosylated haemoglobin A1c 
(HbA1c) levels and the best-corrected visual acuity (VA)).

The VA of all patients was examined using an international standardized visual acuity chart. For the purpose of 
analysis, the decimal VA was converted to logMAR. In addition, VA was stratified into three categories, good vison (<0.3 
logMAR), moderate vision loss (0.3–1.0 logMAR), and severe vision loss (>1.0 logMAR).27 In this study, visual acuity 
that enabled counting fingers, detecting hand motions, perceiving light and the inability to perceive light corresponded to 
logMAR values of 2.6, 2.7, 2.8 and 2.9, respectively.28

Diabetes Distress
Diabetes distress was measured using the Diabetes Distress Scale (DDS), which was developed by American scholars 
Polonsky18 in 2005. The scale consists of 4 subscales, emotional burden (EB), regimen-related distress (RD), physician- 
related distress (PD) and interpersonal distress (ID). It has a total of 17 items, which are rated on a 6-point Likert scale, 
ranging from 1 (not a problem) to 6 (a very serious problem). A mean score of less than 2 indicates no to low distress, 2 
to 2.9 indicates moderate distress, and 3 or higher indicates severe distress. The scale was translated into Chinese by 
Yang and Liu in 2010.29 Cronbach’s α coefficient was 0.842 to 0.951.

Self-Management
Self-management was measured by the Summary of Diabetes Self-Care Activities (SDSCA), which was developed by Toobert30 

in 2000 and translated into Chinese by Wan31 in 2008. It reflects diabetes patients’ self-management behaviours in the recent week. 
The scale consists of 5 subscales, including healthy diet, physical activity, blood glucose testing, foot care and medication taking, 
with a total of 11 items. Items are scored on an 8-point Likert scale, ranging from 0 to 7, with higher scores indicating greater self- 
management behaviours. The Cronbach’s α coefficient of the scale was 0.918.

Family Support
Family support was measured using the Family Care Index Scale (APGAR), which was developed by Smilkstein32 in 1978 and 
translated into Chinese by Lu and Gu33 in 1995. The questionnaire consists of five items, adaptation, partnership, growth, 
affection, and resolve. Items are scored on a 3-point Likert scale, 0 = rarely, 1 = sometimes, and 2 = always. The total score ranges 
from 0 to 10. A total score of 0~3 indicates severe family dysfunction; 4~6 indicates moderate family dysfunction; and 7~10 
indicates good family functioning. The Cronbach’s α coefficient of the scale was 0.790.

Social Support
Social support was measured using the Social Support Rating Scale (SSRS), which was developed by a Chinese scholar 
Xiao34 in 1994. It is used to assess the social support of individuals. It contains 3 dimensions, subjective support, 
objective support, and utilization of support. It has a total of 10 items. The total score ranges from 12 to 66, and the 
higher the score is, the better the social support. Total scores of ≤22, 23~44, and 45~66 indicate low, medium, and high 
levels of social support, respectively. The Cronbach’s α coefficient of the scale was 0.92.
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Data Analysis
Data entry and verification were performed by two people in Epidata version 3.1. IBM SPSS Statistics version 26.0 was used to 
analyse the data. Before the analysis was performed, the data were checked for missing values, outliers and normality. No 
outliers were found in the data, and 4 questionnaires with missing values were excluded. To determine whether the data had 
a normal distribution, kurtosis and skewness coefficients were calculated and a histogram was examined. In addition, the 
Kolmogorov–Smirnov and Shapiro–Wilk tests were performed. Frequencies, percentages, means and standard deviations are 
used to describe the demographic and disease-related data of DR patients in the present study. Student’s t tests and one-way 
ANOVAs were used to compare the differences between DDS scores and demographic and disease-related data. The relation-
ship between DD and related factors was examined with Pearson correlation analysis. Stepwise multiple linear regression was 
used to analyse the factors affecting DD. In this study, P<0.05 was taken to indicate a significant difference.

Ethical Considerations
The study was approved by the ethics committee of each hospital (No, 2022–045-K-30-01 and HNEEC-2023(33)). The 
investigators explained the study to all participants. Patients who volunteered to participate in the study signed an 
informed consent form. Patients understood that they could refuse to participate at any time and that their decision would 
not affect their further treatment.

Results
Participant Characteristics
A total of 214 patients were recruited and questionnaires were distributed. A total of 210 valid questionnaires were 
recovered. The effective recovery rate was 98.13%. Among the DR patients, 61.90% (n=130) were male, 82.38% 
(n=173) were married, 56.67% (n=119) were from urban areas, and 58.57% (n=123) had an HbA1c >7%. Other 
characteristics of the DR patients are shown in Table 1.

Table 1 Participants’ Characteristics and Univariate Analyses of the Factors Associated with DDS Scores of 
the Participants (N=210)

Factors N(%) Mean DDS  
Scores (X ±SD)

Test Value p-value

Gender −1.021a 0.308
Male 130(61.90) 2.09±0.67

Female 80(38.10) 2.19±0.56

Age 3.613b 0.029*
18–45 53(25.24) 2.27±0.58

46–69 149(70.95) 2.11±0.65

>69 8(3.81) 1.68±0.41
Marital status −1.393a 0.165

Married 173(82.38) 2.10±0.62

Single 37(17.62) 2.26±0.67
Education 1.264b 0.288

Primary school or less 94(44.76) 2.13±0.58

Junior high school 73(34.76) 2.22±0.69
High school 27(12.86) 2.03±0.68

College graduate and above 16(7.62) 1.93±0.51

Employment status 9.306b 0.000***
Unemployed 71(33.81) 2.37±0.62

Employed 88(41.90) 2.06±0.63
Retired 51(24.29) 1.92±0.53

(Continued)
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Levels of Diabetes Distress Among DR Surgery Patients and Other Outcomes
The DDS total score of the DR surgery patients was 36.24±10.71, and the mean entry score on the DDS was 2.13±0.63. 
Diabetes distress was exhibited by 156 individuals (ie, the mean score of the entries was >2.0), and the prevalence of 
diabetes distress was 74.29% (95% CI:0.684~0.802). The DR patients’ mean scores were 33.34±12.35 for self- 
management, 8.11±2.56 for family support, and 38.84±7.33 for social support. See Table 2 for details.

Univariate Analysis of Diabetes Distress in DR Surgery Patients
The results of univariate analysis showed that DDS scores significantly differed among DR surgery patients of different ages 
(F=3.613, p<0.05), employment status (F=9.306, p<0.001), residential location (t=−3.376, p<0.01), monthly per-person 

Table 1 (Continued). 

Factors N(%) Mean DDS  
Scores (X ±SD)

Test Value p-value

Residential location −3.376a 0.001**
Urban 119(56.67) 2.00±0.58

Rural 91(43.34) 2.30±0.66

Mode of residence 0.958b 0.413
live alone 18(8.57) 2.18±0.84

With parents 18(8.57) 2.33±0.61

With spouse or child 169(80.48) 2.11±0.61
others 5(2.38) 1.87±0.58

Monthly per-person household income(RMB) 6.308b 0.002**

<1000 21(10.00) 2.53±0.64
1000~3000 36(17.14) 2.24±0.69

>3000 153(72.86) 2.05±0.59

Duration of diabetes(years) 2.005b 0.137
<10 77(36.67) 2.21±0.66

10~19 84(40.00) 2.15±0.63

≥20 49(23.33) 1.98±0.56
Diabetes medication type 0.634b 0.531

Insulin 64(30.48) 2.08±0.66

Oral medication 78(37.14) 2.19±0.63
Insulin and Oral medication 68(32.38) 2.11±0.61

Comorbid chronic diseases 3.067b 0.049*
0 52(24.76) 1.96±0.53

1 93(44.29) 2.23±0.67

2 and above 65(30.95) 2.13±0.63
Comorbid complications −0.998a 0.319

No 123(58.57) 2.10±0.61

Yes 87(41.43) 2.18±0.66
HbA1c(%) 0.291a 0.771

≤7 87(41.43) 2.14±0.69

>7 123(58.57) 2.12±0.58
logMAR (of the better eye) 4.079b 0.018*

<0.3 94(44.76) 2.02±0.54

0.3–1.0 90(42.86) 2.16±0.65
>1.0 26(12.38) 2.40±0.76

logMAR (of the worse eye) 0.214b 0.808

<0.3 11(5.24) 2.19±0.60
0.3–1.0 61(29.05) 2.17±0.56

>1.0 138(65.71) 2.11±0.66

Notes: aStudent t test. bOne-way ANOVA test. *p<0.05; **p<0.01;***p<0.001.
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household income (F=6.308, p<0.01), comorbid chronic diseases (F=3.067, p<0.05) and logMAR (of the better eye), 
(F=4.079, p<0.05), as shown in Table 1.

Relationships Between Diabetes Distress and Related Outcomes
The results of the correlation analysis showed that self-management (r=−0.215, p<0.01), family support (r=−0.422, 
p<0.001) and social support (r=−0.410, p<0.001) were significantly associated with diabetic distress, as shown in Table 3.

Multiple Linear Regression of Diabetes Distress in DR Surgery Patients
Multiple linear regression models (αin = 0.05, αout = 0.10) were constructed with DD as the dependent variable and 9 
variables identified as statistically significant in the univariate and correlation analyses were the independent variables. 
The results of regression analysis showed that the DD regression model for DR surgery patients was significant (F= 
16.359, p<0.001) and that residential location (t=2.989 p<0.01), employment status, self-management (t=−3.001, 
p<0.01), family support (t=−3.662, p<0.001), and social support (t=−3.162, p< 0.01) were significant factors influencing 
DD. Family support was the factor with the strongest influence (β = −0.25), followed by social support (β = −0.219), 
residential location (β = 0.177), self-management (β = −0.174), and employment status; these factors explained 30.6% of 
the variance in DD of DR surgery patients. See Table 4 for details.

Discussion
Moderate Levels of Diabetes Distress in Diabetic Retinopathy Surgery Patients
In the present study, 74.29% of DR surgery patients had DD, with a DDS score of 2.13±0.63, which indicates a moderate 
level of distress. In a study by Liu14 conducted in China, the prevalence of DD in 86 patients undergoing DR surgery was 
65%, which is lower than that in the present findings. In addition, the prevalence of DD in this study was higher than that 
in diabetic patients without complications. Among diabetic patients, the prevalence rates of DD according to the same 
tool (DDS) were 51.3% in the USA, 39% in Canada, and 29.4% in Vietnam,35–37 differences may be related to vision 
limitations and the surgical treatment of DR patients. Vitrectomy is a large surgical procedure in ophthalmology. Most 
patients undergoing vitrectomy are in the proliferative phase. The disease prognosis is uncertain. DR patients undergoing 

Table 2 Levels of Diabetes Distress Among DR Surgery Patients and Other 
Outcomes

Variable Mean±SD Observed Rangea Possible Rangeb

Diabetes distress 36.24±10.71 17–77 17–102

Emotional burden 12.52±5.23 5–28 5–30

Physician-related distress 7.56±4.04 4–19 4–24
Regimen-related distress 11.90±4.35 5–25 5–30

Interpersonal distress 4.25±2.42 3–15 3–18

Self-management 33.34±12.35 7–66 0–77
Family support 8.11±2.56 0–10 0–10

Social support 38.84±7.33 18–55 12–66

Notes: aThe range of scores for a scale data in this study. bThe range of scores for a scale itself.

Table 3 Relationships Between Diabetes Distress and Related Outcomes(N=210)

Variable Diabetes Distress Self-Management Family Support Social Support

Diabetes distress 1
Self-management −0.215(0.002)** 1

Family support −0.422(0.000)*** 0.093(0.177) 1

Social support −0.410(0.000)*** 0.072(0.297) 0.526(0.000)*** 1

Notes: **p<0.01; ***p<0.001.
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surgery suffer from both visual impairment and diabetes mellitus, coupled with an uncertain prognosis for surgery. As 
a result, they may experience greater social and emotional strain. Meanwhile, Zhang15 showed that DR surgery patients 
have strong emotional responses both before and after surgery, such as pre-surgery fear and worry, regret and self-blame, 
shadows and daunt, and post-surgery uncertainty about the disease, all of which exacerbate their psychological distress. 
In conclusion, DD is a serious behavioural-psychological condition and should receive attention from health care 
professionals, especially in patients undergoing surgery for DR.

Factors Influencing Diabetic Distress in Diabetic Retinopathy Surgery Patients
Residential Location
The results of the present study showed that patients living in rural areas had higher DD levels than those living in urban 
areas, which is consistent with the findings of Kamrul-Hasan.23 The reason may be related to the uneven distribution of 
medical resources. Compared with rural areas, urban areas have more advanced medical equipment and more abundant 
medical resources. In addition, some studies have pointed out21 that the psychological state of diabetic patients is related 
to socioeconomic status. Urban areas are relatively economically developed, and individuals in these areas have 
relatively high average per-person incomes, which may reduce the level of distress in DR patients. Therefore, the results 
suggest that medical professionals should pay more attention to DR surgery patients from rural areas.

Employment Status
The results of the study showed that unemployed patients undergoing DR surgery had the highest levels of DD, followed 
by employed and retired patients. This may be related to economic and social pressures. The course of DR is long, and 
the condition often recurs. Patients need to receive a combination of treatment modalities. Treatment requires tremendous 
energy and financial resources, which imposes heavy care and financial burdens on patients and their families.15 In 
addition, most of the study participants were young or middle-aged. The social roles of DR patients in this age group are 
more complex, as they are both sons and daughters and parents. Their multiple roles impose a heavy caregiving burden. 
Multiple pressures exacerbate the DD levels of employed and unemployed DR patients. Therefore, health care profes-
sionals should pay attention to the psychological state of DR patients, especially those who are unemployed, in clinical 
practice and provide them with timely psychological counselling if distress is observed.

Self-Management
The results of the study showed that DD levels in DR surgery patients were negatively correlated with self-management 
ability. This indicates that patients with better self-management ability have lower levels of DD, consistent with Hu’s20 

findings. Self-management, as an important and modifiable factor in the care process, is of critical importance to patients’ 
health outcomes.38 Man39 suggested that perceived barriers to diabetes self-management are closely related to the 
occurrence and severity of DR. In addition, poor self-management behaviours lead to psychological distress, which in 

Table 4 Multiple Linear Regression of Diabetes Distress in DR Surgery 
Patients(n=210)

Variable B SE β t P

constant 3.479 0.246 14.156 0.000

Employment status

Unemployed
Retired −0.305 0.099 −0.208 −3.070 0.002**

Employed −0.173 0.087 −0.136 −1.996 0.047*

Residential location 0.224 0.075 0.177 2.989 0.003**
Self-management −0.098 0.033 −0.174 −3.001 0.003**

Family support −0.307 0.084 −0.250 −3.662 0.000***
Social support −0.153 0.048 −0.219 −3.162 0.002**

Notes: R=0.571, R2 = 0.326, AdjR2 = 0.306, F= 16.359, P<0.001. *p<0.05; **p<0.01; 
***p<0.001.
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turn reduces patients’ willingness and motivation to engage in health management. Ultimately, a vicious cycle of poor 
self-management behaviours, increased distress, and poor quality of life occurs.40 Therefore, in clinical practice, health 
care professionals should pay attention to improving patients’ self-management ability, such as providing educational 
interventions with message framing41 to provide patients with health-related information and support, thus promoting 
patient behaviour changes, enabling them to maintain healthy behaviours, thereby improving their psychological and 
physiological health.

Family Support
The results of the study showed that DD levels in DR surgery patients were negatively correlated with family support. 
A meta-analysis that included 23 studies indicated that family-based interventions can increase family support and self- 
efficacy and reduce the level of DD in diabetic patients,42 consistent with the results of this study. Compared with 
diabetic patients, DR patients are more likely to rely partially or completely on family for support in their daily lives due 
to varying degrees of vision loss and limitations of self-care ability. Family members can provide instrumental support, 
such as helping with insulin injections, preparing healthy meals, or reminding patients to take their medications, as well 
as providing social or emotional support, which can help them cope with the disease. Beneficial family involvement can 
improve the physical and mental health of diabetic patients, enhance their self-management ability and improve their 
glycaemic control.43 Therefore, health care professionals should pay attention to patients’ family support, improve family 
health education, help solve problems regarding family management, and promote good family function.

Social Support
The results of the study showed that DD levels in DR surgery patients were negatively correlated with social support. The 
results of an observational study suggested that perceived social support is more important than visual acuity for 
predicting mental health in DR patients.44 Positive social support plays a protective role in mental health. It can increase 
the level of adaptation and promote positive coping with the disease in DR patients. In contrast, negative social support, 
such as lack of concern for patients by health care professionals and blaming of patients by family members, can cause 
DD, which ultimately leads to a decrease in patients’ autonomy and motivation for disease management.45 Therefore, 
health care professionals, as an important source of social support, need to help patients face and manage the disease. For 
example, online support groups should be set up to promote patients’ communication with each other to provide peer 
support and alleviate their negative emotions. At the same time, government departments should advocate all aspects of 
society to actively integrate into maintaining the health of DR patients and advocate them to actively play their roles so 
that DR patients can be respected, understood and concerned.

Other Factors
In the univariate and correlation analyses, we identified 9 factors affecting the occurrence of DD in DR patients. 
However, the results of stepwise multiple linear regression showed that only residential location, employment status, self- 
management, family support and social support were independent risk factors for the occurrence of DD in DR patients 
after excluding the effects of confounding factors. One reason for this discrepancy may be the small sample size for some 
of the factors. Additionally, the confounding variables in the multiple linear regression analysis may have masked the 
effects of age, monthly per-person household income, comorbid chronic diseases and VA.

DR patients have varying degrees of visual impairment, and the relationship between VA and mental health (eg, 
anxiety, depression) is debated.46,47 The results of multivariate analysis in this study showed that vision was not an 
independent risk factor for DD. This may be related to the fact that family support and social support partially mediated 
the relationship between VA and DD, consistent with the findings of Hernández-Moreno.44 However, the correlation 
between VA and mental health needs to be further explored in the further.

Limitations
The study has several limitations. First, this study had a cross-sectional design and participants were recruited from only 
2 hospitals in the same country. Therefore, the results should be interpreted with caution. Future longitudinal, large- 
sample, multi-country, multi-centre studies are needed to explore the DD in DR surgery patients before surgery and DD 
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in DR surgery patients at 1 month, 3 months, 6 months and 1 year after surgery, to draw dynamic trajectory. Thereby 
elucidating the causality and targeting the timing and measures of core interventions. Second, the regression model 
predicted 30.6% DD which means there are other factors influencing DD in DR surgery patient that were not captured in 
this study. Therefore, other factors that may influence DD in DR surgery patient, such as psychological or physiological 
factors, need to be included in future studies.

Conclusion
The results of this study showed that DR surgery patients exhibited moderate levels of distress. Living in rural areas, 
being unemployed, having poor self-management ability, having low family support, and having insufficient social 
support are risk factors for increased DD in DR surgery patients. Regarding clinical applications, health care profes-
sionals should develop targeted health education programs and interventions based on these factors, especially after the 
patients are discharged from the hospital. The aim is to improve patients’ self-management ability, family support and 
social support to help patients actively cope with the disease, thereby reducing DD and improving their health-related 
quality of life. Meanwhile, in developing technology applications for DD in DR patients, technicians can refer to the 
factors related to DD to develop application boards to better realise the patient-centred concept and reduce the level of 
DD in DR patients.
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