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Objective: Depression in diabetes patients is caused by their own disease or the surrounding social environment. How to cope with changes in mentality and adjust psychological stress responses, especially under China’s dynamic zero COVID-19 policy, is worth further discussion. The researchers constructed a moderated mediation model to test the effect of psychological resilience during dynamic zero COVID-19 on depression in diabetes patients and the mediating role of stigma and the moderating effect of medication burden.

Method: From June to September, 2022, data were collected in Jinghu District, Wuhu City, Anhui Province, by multi-stage stratified sampling. Firstly, we selected a tertiary hospital randomly in Jinghu District. Secondly, departments are randomly chosen from the hospital. Finally, we set up survey points in each department and randomly select diabetes patients. In addition, we used the Connor-Davidson Elasticity Scale (CD-RISC) to measure psychological resilience of patients, and used the Stigma Scale for Chronic Illness (SSCI) to measure stigma, medication burden was measured by the Diabetes Treatment Burden Scale (DTBQ), and depression was assessed by the Patient Health Questionnaire-9 (PHQ-9). We used SPSS (version 23.0) and PROCESS (version 4.1) for data analysis.

Results: (1) Psychological resilience was negatively correlated with stigma, medication burden, and depression. Stigma was positively associated with medication burden and depression. Medication burden and depression are positively correlated, (2) The mediation analysis showed that psychological resilience had a direct predictive effect on depression, and stigma partially mediated the relationship, and (3) Medication burden moderates the direct pathway by which psychological resilience predicts depression; Medication burden moderates the first half of “psychological resilience → stigma → depression.”

Conclusion: Under the mediating effect of stigma, psychological resilience can improve depression. Medication burden has a moderating effect on the relationship between psychological resilience and depression, and it also has a moderating effect on the relationship between psychological resilience and stigma. These results facilitate the understanding of the relationship mechanisms between psychological resilience and depression.
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1. Introduction

A health crisis has swept the globe for more than 2 years since the World Health Organization (WHO) officially declared a coronavirus disease (COVID-19) pandemic in 2019 (1). In response to the current situation, the Chinese government has implemented a nationwide “Dynamic Zero COVID-19” policy (2, 3). The policy under the COVID-19 pandemic is also a public health emergency that has had an extremely significant impact on people with diabetes in China (4), as the government has implemented strict control measures requiring people to lock down and stay at home and keep their distance to prevent the spread of the virus (5, 6). Prolonged isolation and uncertainty can easily worsen the psychological condition of people with diabetes (7). Dynamic clearance policies and isolation can easily have a range of consequences for people with diabetes: sudden community closure, chronic and acute stress, fear of infection and concerns about accessing medical care and self-management of blood glucose (8, 9). All these adverse factors may trigger depression (10, 11). People with diabetes are a more susceptible group compared to the normal population (12).

Globally, depression is the second leading cause of disability, characterized by loss of happiness, depressed mood and suicidal behaviors (13). Depression is a common mental illness among people with diabetes and can debilitate and impair the mental health of patients (14). There is a bidirectional association between diabetes and depression, with depression being associated with a 60% increased risk of T2DM as reported in a meta-analysis (15). A prospective study (16) showed a 1.6-fold increase in the prevalence of mild or greater depressive symptoms among older adults with type 2 diabetes and overweight/obesity in the United States from before COVID-19 to the COVID-19 pandemic. Also, in previous studies (17, 18), co-occurrence of psychiatric disorders (e.g., depression) was more prevalent in patients with diabetes than in the general population, with prevalence rates ranging from 15–24% and a prevalence of 12.61 cases of depression per 1,000 patients in the first year after initiation of oral antidiabetic therapy. These results suggest the importance of developing strategies to mitigate the negative impact on the mental health of people with diabetes during COVID-19.

Many factors can affect depression, including psychological resilience. Psychological resilience (PR) plays an important role in adapting to the changes brought about by a pandemic and seeking to restore psychological well-being in people with diabetes (19). PR refers to an individual’s ability or dynamic process to adapt and thrive after a serious threat. Past research (20–22) has reported that PR can buffer t the psychological trauma caused by sudden public health events, depression, negative emotions, and chronic illness. It can also help people with diabetes to increase treatment adherence in the face of challenges and difficulties (23). When people are faced with adversity, traumatic events and post-events, their level of PR plays an important role in maintaining or restoring their psychological well-being. Academic research (24, 25) on the relationship between PR and depression has shown a significant correlation between the two. Martin and Marsh reported (26) that PR was a significant predictor of depression in people with diabetes.

The long-term medication burden of diabetes increases the burden of self-experience for patients, who are left in a state of chronic stress and loss of control, triggering stress reactions including depression, anxiety, stigma and other diabetes-related psychological problems (27). Originally defined as “a characteristic of a person whose reputation has been greatly damaged,” stigma often extends to the psychological stigma that patients experience as a result of certain illnesses (28). As a negative emotion, stigma can have a negative impact on treatment adherence and self-management in people with diabetes (29). Stigma also has a negative impact on person’s mental health, often in the form of depression, anxiety, irritability, etc. (30). A study (31) had shown that PR affected the level of stigma of patients and played an important role in reducing the level of stigma, and the higher level of patient’s PR, the lower level of stigma. Meanwhile, PR can also improve the negative emotional state of patients (32). In the USA (33), resilience is negatively associated with depression and general distress in people with diabetes. For people with diabetes in Germany (34), resilience can be considered a non-specific protective factor against depression, anxiety, and impaired quality of life. The association between resilience and depression has been shown to be strong (35). Lower resilience is also considered a predictor of distress and depression during diabetes (36).

Medication burden (MB) is one of the key components of treatment burden. Xin et al. (37) defined medication burden simply as the burden incurred by patients in obtaining, planning, and organizing medication, taking medication, monitoring treatment, and managing adverse drug reactions. MB can seriously affect patient medication adherence, adverse event rates, readmission rates, prolonged hospital stays and reduced physical function (38, 39), as well as increasing the risk of falls, frailty, and patient mortality (40). At the same time, older patients with diabetes or chronic co-morbidities are more likely to develop various psychological problems during long-term multiple medication use (41), such as negative emotions such as anxiety, distress, worry and depression (42).

Therefore, we hypothesized the following: (1) PR is negatively associated with depression in diabetes patients, (2) Stigma mediates the relationship between PR and depression, and (3) MB plays a moderating role in the relationship between PR, stigma, and depression in diabetes patients (Figure 1).
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FIGURE 1
 Hypothetical model of the relationships between psychological resilience, stigma, and medication burdenand depression.




2. Materials and methods


2.1. Participants and data collection

Participants were recruited from a tertiary hospital in the Wuhu City (China) by multi-stage sampling. The inclusion criteria were as follows: (i) All patients should meet the diagnostic criteria for DM established by the American Diabetes Association, (ii) Patients are conscious and have full mobility and cognitive ability, and (iii) Patients are willing to cooperate and complete the questionnaire. Exclusion criteria are as follows: (i) presence of severe mental impairment or intellectual problems, (ii) severe diabetic complications or inability to care for themselves, (iii) other serious illnesses such as severe cardiovascular disease, severe infectious diseases, cancer, visual and hearing impairment due to complications of DM, and (iv) pregnancy or other specific diabetes. To reduce errors, relevant personnel was trained before the investigation to clarify communication skills and scoring standards. After obtaining the informed consent of the diabetic, the questionnaire was issued, and the patients answered by themselves. For illiterate patients, the investigators asked face-to-face and then filled out the questionnaire. All methods are implemented following the declaration of Helsinki.



2.2. Sampling and sample size

From June to September 2022, this study used a multi-stage sampling method and random number table method to collect data from tertiary hospitals in Jinghu District, Wuhu City, Anhui Province. Firstly, the First Affiliated Hospital of Wannan Medical College was randomly selected from all tertiary hospitals in Wuhu, Anhui Province. Secondly, four departments were strategically selected from this hospital: endocrinology, geriatrics, traditional Chinese medicine, and dermatology. Thirdly, survey points were set up in each department, and diabetes patients were strategically selected for questionnaire surveys. Based on the criteria proposed by Kendall (5 ~ 10 times the number of items and expanded by at least 10% to ensure an adequate sample size), we need at least 228 samples. Eventually, a total of 334 questionnaires were distributed and 329 valid questionnaires were returned, with a valid return rate of 95.85%.



2.3. Measurements


2.3.1. Psychological resilience

The Conner-Davidson Resilience Questionnaire (CD-RISC) was developed by psychologists Professors Conner and Davidson in 2003 (43). The CD-RISC contains 25 items on a five-point Likert scale ranging from 0 (“not at all true”) to 4 (“almost always true”). The lower the score, the lower the psychological resilience. The score of the items is added up to the total score of the scale, which is 0 ~ 100 points. The higher the score, the higher the level of psychological resilience. The score ≤ 60 is poor, 61 ~ 69 is average, 70 ~ 79 is good, and ≥ 80 is excellent. The scale consists of 5 dimensions. The first dimension (0 ~ 32 scores) reflects high standards, resilience, and ability. The second dimension (0 ~ 28 scores) reflects dealing with emotions and believing in one’s intuition. The third dimension (0 ~ 20 scores) reflects having a constructive attitude towards change and safe relationships. The fourth dimension (0 ~ 12 scores) is perceived control and the fifth dimension (0 ~ 8 scores) is mental strength. The Cronbach’s alpha value (44) for this study scale was 0.861.



2.3.2. Stigma

The Stigma Scale for Chronic Illness (SSCI) was an instrument developed by Rao to measure stigma in people with chronic illnesses (45). It consists of 24 items and two dimensions: intrinsic stigma (0 ~ 52 scores) and extrinsic stigma (0 ~ 44 scores). The first 13 items refer to internal stigma and ask about the respondent’s own feelings of stigma. The next 11 items ask about the stigma that the respondent feels as a result of external actions. A five-point Likert scale ranging from 0 (never) to 4 (always) was used. The total score is 0 ~ 96, with higher scores indicating greater stigma. The Cronbach’s alpha value (46) for this study scale was 0.829.



2.3.3. Medication burden

The Diabetic Treatment Burden Questionnaire (DTBQ) was compiled by Professors Ishii H and Shin K in 2018 (47), and it is used to assess the burden associated with medication in diabetes patients. The DTBQ includes three factors: administrative burden, (0 ~ 60 score) flexibility burden (0 ~ 18 score), and blood glucose control burden (0 ~ 30 score). A seven-point Likert scale ranging from 0 (strongly disagree) to 6 (strongly agree) was used, the total score is 0 ~ 108. Among them, items of 1 ~ 10 are positive scoring, higher scores indicate a more significant treatment burden; items of 11 ~ 18 are inversely scored, with higher scores indicating a lower treatment burden. The Cronbach’s alpha value (48) for this study scale was 0.780.



2.3.4. Depression

The Patient Health Questionaire-9 (PHQ-9) was derived from the depression part in the Patient Health Questionnaire (PHQ) compiled by Spitzer in 1999 (49). PHQ-9 was recommended by the diagnostic and Statistical Manual of mental disorders, Fifth Edition (DSM-5). The response options for the project range from “not at all” (0 points) to “almost every day” (3 points), the total score is 0 ~ 27. Score 0 ~ 4 with no depression, 5 ~ 9 with mild depression, 10 ~ 14 with moderate depression, 15 ~ 19 with moderate to severe depression, and 20 ~ 27 with severe depression. The scale can not only screen for depression but also show the severity of depression. Because of its convenient use, good reliability, and effectiveness, it has been widely used in medical tumor screening in grass-roots hospitals. The Cronbach’s alpha value (50) for this study scale was 0.842.




2.4. Statistical analyses

SPSS23.0 was used to conduct all statistical analyses. Harman single factor test was used for exploratory factor analysis of all the questionnaire items. The results showed that there were 25 factors with eigenvalues greater than 1. The first factor explained only 18.913% of the variance, which was less than 40% critical standard, suggesting that there was no common methodological bias.

We used SPSS 23.0 to accomplish all the statistical analyses. Firstly, we calculated general and controlled variables for descriptive statistics and bivariate correlations. Secondly, we used Hayes’ PROCESS (2013) macro (model 4) to evaluate the mediating effect of stigma. Finally, we analyzed the moderator–mediator model with Hayes’s PROCESS macro (model 8) (2013). All the continuous variables were standardized, and the interaction terms were calculated from these standardized scores. The bootstrap method produces 95% bias-corrected CIs for these effects from 5,000 re-sample of the data. CIs that do not contain zero indicate a significant effect.



2.5. Ethical considerations

Approval for this study was given by the medical ethics committee of Wannan Medical College (approval number 2021-3). All the participants were informed that they would bear no penalty for refusal to participate in the study and would be allowed to withdraw at any time without affecting their treatments. Informed consents were obtained before questionnaires were administered to participants.




3. Results


3.1. Descriptive statistics

Table 1 shows the demographic characteristics of the study objects and a univariate analysis of depression with different features. Of the 329 diabetes patients, 198 (60.2%) were men, and 131 (39.8%) were women. The age range of diabetes patients was 45 ~ 95 years and the mean age being 62.02 ± 11.77 years. There were significant differences in individual monthly income and SMBG. Most patients with diabetes (72.9%) had a middle school education or less. Only 8.5% of diabetes patients were able to SMBG regularly, and more than a third (37.4%) reported a monthly income of less than 1,000 CNY. 7.9% of the older diabetic patients did not have depression. 27.1% of the patients had mild depression; 28.9% of patients were moderately depressed; 27.7% of the patients had moderate to severe depression; 8.4% of older diabetic patients were severely depressed.



TABLE 1 Univariate analysis of depression of diabetic patients with different characteristics (n = 329).
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3.2. Bivariate correlation analyses

The mean, standard deviation, and correlation between variables are shown in Table 2. The score for depression was 12.12 ± 5.44. The results indicate that PR has a significant and negatively correlated with stigma (r = −0.325, p < 0.01) and MB (r = −0.243, p < 0.01), as well as depression (r = −0.391, p < 0.01).The stigma was positively correlated with MB (r = 0.524, p < 0.01) and depression (r = 0.590, p < 0.01). MB was positively correlated with depression (r = 0.267, p < 0.01).



TABLE 2 Descriptive statistics and correlations among variables (n = 329).
[image: Table2]



3.3. The mediation analyses

To investigate H1, we examined the mediating effect of stigma on the relationship between PR and depression using the PROCESS 3.3 macro (model 4) proposed by Hayes, after controlling for the variables of monthly income and SMBG demographics (Table 3). The results showed that PR was associated negatively with depression (β = −0.069, p < 0.001), and PR explained a total of 41.2% of depression (F = 56.803, p < 0.001, ΔR2 = 0.412). PR was associated negatively with stigma (β = −0.378, p < 0.001). Stigma was associated positively with depression (β = 0.179, p < 0.001). We examined the indirect effect (β = −0.068, SE =0.015, 95%CI = [−0.098, −0.039]) and direct effects (β = −0.069, SE =0.019, 95%CI = [−0.106, −0.312]) of PR on depression by testing 95% CIs based on 5,000 bootstrapped samples, indicating stigma partially mediated the relationship between PR and depression (Table 4). The indirectly and directly effects accounted for 49.40 and 50.60% of the total effect, respectively.



TABLE 3 Testing the mediation effect of psychological resilience on depression.
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TABLE 4 Results for effects of psychological resilience on depression with stigma as a mediator.
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3.4. The moderation analyses

To examine H2 and H3, we adopted PROCESS macro (Model 8) proposed by Hayes to examine the moderated mediation. Specially, we estimated parameters for two models. In Model 1, we estimated the moderating effect of MB on the relationship between PR and depression. In Model 2, we estimated the moderating effect of MB on the relationship between depression and stigma.

As shown in Table 5, Model 1 revealed a major impact of PR on stigma (β = −0.272, SE = 0.594, 95%CI = [−0.389, −0.156]), which was moderated by MB (β = −0.008, SE = 0.003, 95%CI = [−0.148, −0.001]). Model 2 revealed a major impact of PR on depression (β = −0.083, SE = 0.019, 95%CI = [−0.121, −0.046]), which was moderated by MB (β = −0.004, SE = 0.001, 95%CI = [−0.006, −0.002]). And it revealed a major impact of stigma on depression (β = 0.184, SE = 0.017, 95%CI = [−0.149, −0.218]), which was not moderated by MB (β = 0.003, SE = 0.001, 95%CI = [−0.006, 0.001]). Hence, hypothesis 2 and 3 were partially supported. The final moderated mediation model was shown in Figure 2.



TABLE 5 Results of the moderated mediation model analysis.
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FIGURE 2
 Confirmed model of the relationships between psychological resilience, stigma, and medication burdenand depression.


Figure 3 provides an intuitive view of how the effect of PR on depression is moderated by the MB. A simple slope test shows that for diabetic patients with a low-level MB (Z = −1), depression has a significant downward trend with the increase of PR (β = −0.049, p < 0.001), PR increased by one standard deviation, and the total score of depression decreased by 0.049 standard deviations, that is, the higher the level of PR, the lower the degree of depression; For diabetes patients with high-level MB (Z = 1), With the increase of stigma, the degree of depression also showed a significant downward trend (β = −0.117, p < 0.001), and the downward trend was higher than that of diabetes patients with low MB.

[image: Figure 3]

FIGURE 3
 The moderating role of medication burden between psychological resilience and depression.


Figure 4 shows how the MB moderates the relationship between PR and stigma. A simple slope test showed that for diabetes patients with low-level MB (Z = −1), stigma decreased significantly with the increase of PR (β = −0.363, p < 0.001). One standard deviation increase in psychological resilience was associated with a 0.363 standard deviation decrease in stigma. The higher the PR, the lower the degree of stigma; For diabetes patients with high-level MB (Z = 1), with the increase in PR, the decline of stigma was also significant (β = −0.639, p < 0.001). One standard deviation increase in psychological resilience was associated with a 0.639 standard deviation reduction in stigma, slightly higher than in diabetes patients with a lower MB.

[image: Figure 4]

FIGURE 4
 The moderating role of medication burden between psychological resilience and stigma.





4. Discussion

In this study, the results showed that PR was negatively associated with depression in older patients with diabetes, and this relationship was mediated by stigma. Furthermore, the moderating effect suggests that MB moderated these relationships during the COVID-19 policy. And, consistent with our hypothesis about the moderating effect, we found that MB moderated the association between PR and depression, and moderated the effect of PR on stigma. At the same time, the study results showed that only 7.9% of older diabetic patients did not have depression, up to 56% of patients had mild to moderate depression, and 36.1% had moderate to severe depression. This phenomenon indicates that the incidence of depression in older diabetic patients in China is high during COVID-19. Overall, our findings broaden our understanding of PR and depression and contributed to research linking depression to PR.

Older people with diabetes were at high risk for increased depression associated with dangerous public health emergencies. Our results were consistent with previous studies (51, 52), and noted that older adults with diabetes showed a high incidence of depression during the COVID-19 pandemic (53), people going through this period were susceptible to mental health problems (54). Depression could be one of the worst experiences experienced by older people with diabetes, and evidence from different countries suggested that older people with diabetes had the highest increase in rates of psychological distress during the pandemic (55).

Our results showed that PR was negatively correlated with stigma and depression, which was consistent with previous findings (56). Thus, PR and stigma influenced the risk of depression in older people with diabetes due to the COVID-19 pandemic. Patients with higher resilience experience lower levels of stigma and depression because they could cope more successfully with the stressors of the COVID-19 pandemic (57). Research’s (58, 59) had found that PR could help individuals remain optimistic in the face of negative events and improve responses to negative events. Thus, even during the COVID-19 pandemic, compensatory factors such as PR can help offset possible negative effects on mental health (60). Thus, resilience could prevent and improve depression in older people with diabetes during the COVID-19 pandemic.

Modeling predictors of depression had identified PR as a protective factor in young people and stigma as a precipitator of depression. This finding highlighted the importance of monitoring stigma in older diabetics. In our study, stigma was found to mediate between PR and depression, suggesting that older diabetics who experience the shame of their illness and the blame of others reduce perceived PR and thus increase depression in the context of COVID-19. These findings were consistent with previous research on depression (61, 62). Our research suggested that stigma was a harmful negative emotion that reinforces people’s negative feelings about negative events. Therefore, stigma allowed individuals to take a negative rather than a positive view of an event, which could cause them to alter their emotional responses and harm their mental health (63).

Many studies (64, 65) supported MB as a potential regulator. Our findings suggested that MB may play a moderating role in the relationship between loneliness and depression during the COVID-19 pandemic. When people were in a high MB state, people with high PR were less likely to develop depression than people with low PR. MB thus played a significant moderating role by attenuating the perceived relationship between PR and depression. In addition, the impact of MB on PR and stigma varies from individual to individual. When PR level was high, stigma of older diabetic patients with high or low MB showed a decreasing trend. However, the downward trend in older patients with high MB was less than that in patients with low MB. Thus, the results further suggested that elasticity moderated the mediating role of stigma assessment between PR and depression.

In this study, we constructed and tested a hypothetical model based on the results of previous research and theory to determine whether PR might be a protective factor for depression. We also examined the mediating role of stigma and investigated whether MB moderated the mediation model in the context of the COVID-19 pandemic. Clearly, the model shows that older diabetics can maintain their mental health during the COVID-19 pandemic if they have good high levels of mental resilience and pay attention to managing stigma and MB. Resilience is associated with the ability of individuals to manage stress (66). At the same time, psychological problems resulting from continued exposure to traumatic events such as death anxiety and negative emotions remain unavoidable (67). Therefore, PR was one of the most effective strategies that older diabetes could use to solve the negative emotional reactions caused by psychological adversity (68).

The current study suggested that stigma and MB mediate the relationship between PR and depression, a finding that may have useful clinical implications. Our study suggested that the relationship between PR and depression can be partially affected by more frequent stigma in older diabetics. In addition, we found that MB not only moderated the relationship between PR and depression, but also the effect of PR on stigma. Therefore, risk factors such as stigma and MB increased the risk of depression among older Chinese patients with diabetes during the COVID-19 pandemic. These findings suggested that governments and educational institutions should work together to address the deterioration of mental health in older people with diabetes and provide timely and effective services to promote adaptive and positive mental health in this age group. Together, our findings shed light on the relationship between PR and depression and broaden our understanding of how to use protective factors, such as resilience, to formulate public health interventions during the COVID-19 pandemic, especially in the older adult population with diabetes.


4.1. Limitations

There are several limitations to this study. Firstly, due to the study’s cross-sectional design, we could not make any causal inferences about the observed associations. Future research should use longitudinal studies to better define the pathways in our theoretical model. Secondly, although self-reporting has been widely used in the literature, this data collection method has inherent disadvantages, such as being highly subjective, inevitably leading to some bias in the data. Future research should include multiple data collection methods to cross-check and obtain more objective and accurate data. Finally, future research should explore the mechanisms of influence of different psychological factors to obtain more accurate findings. Further investigations should not only use a more representative sample and validate the findings, but also focus more on the different mechanisms by which resilience and depression affect others, and clearly measure the impact that the COVID-19 pandemic may have on variables (e.g., depression as a direct result of the pandemic). As a result, future research may involve more psychological structures, such as social anxiety, social support, and self-esteem, to better understand how individuals cope with the adverse consequences of COVID-19 and possibly respond more adaptive in future pandemics.




5. Conclusion

This is the first time we have established a moderating mediation model between PR and depression. Our findings showed that stigma played a mediating role in the association between PR and depression. MB plays a role in regulating the relationship between PR and depression. Specifically, with the increase of PR, depression decreased, and the decreasing trend of depression in patients with high MB was greater than that in patients with low MB; In addition, MB also played a moderating role between patient stigma and depression. As patients’ PR increased, stigma decreased, with a slightly greater tendency to decrease in patients with high MB than in those with low MB. Therefore, we should be fully aware of patients’ PR levels and intervene in a timely manner to improve their psychological status. At the same time, MB as an influencing factor needs to be considered with a view to better protecting patients’ psychological well-being. Medical professionals should give regular public lectures on stigma and depression prevention and control measures to achieve early screening, diagnosis, and intervention. Patients should also be regularly questioned about their medication in order to understand the presence of MB and intervene in a timely manner.
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