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Background: Patients with diabetes mellitus often suffer from diabetes distress. 
Social support and certain psychological factors potentially influence diabetes 
distress, but studies exploring the mechanisms underlying these relationships are 
scarce.

Objectives: To reveal the associations between social support, diabetes stigma, 
diabetes self-efficacy, and diabetes distress among patients with type 2 diabetes 
and the underlying mechanisms linking these variables.

Design and methods: A multicenter cross-sectional study was adopted and a 
sample of 431 patients with type 2 diabetes was investigated. Social support, 
diabetes stigma, diabetes self-efficacy, and diabetes distress were surveyed with 
the Perceived Social Support Scale, Type 2 Diabetes Stigma Assessment Scale, 
Self-Efficacy for Diabetes Scale, and Diabetes Distress Scale, respectively. The 
hypothesized model was verified using structural equation modeling.

Results: Social support and diabetes stigma had direct associations with diabetes 
distress. Diabetes stigma mediated the association between social support and 
diabetes distress, and the association between diabetes self-efficacy and diabetes 
distress. Diabetes stigma and self-efficacy exerted a chain mediation effect on the 
association between social support and diabetes distress.

Conclusion: Social support and diabetes stigma were significant predictors of 
diabetes distress. Diabetes stigma and self-efficacy play essential mediating roles 
in relieving diabetes distress. This can provide guidance for the development of 
evidence- and theory-based interventions. Culturally sensitive interventions that 
aim to provide ongoing social support, decrease diabetes stigma, and enhance 
self-efficacy have the potential to relieve diabetes distress.
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Introduction

Diabetes mellitus poses a severe threat to human health, with over 
90% of patients diagnosed with type 2 diabetes mellitus (T2DM) 
worldwide (International Diabetes Federation, 2021). Diabetes 
mellitus can cause a range of psychological problems (e.g., diabetes 
distress) in patients due to chronic disease progression, the 
development of diabetes-related complications, and the necessity of 
life-time disease management. Diabetes distress is defined as negative 
psychological responses to emotional burdens and excessive concerns 
about the experience of a patient in managing diabetes mellitus and 
preventing complications (Fisher et  al., 2012; American Diabetes 
Association Professional Practice Committee, 2022).

Diabetes distress is very common in patients with diabetes 
mellitus. For instance, several cross-sectional studies have found that 
the prevalence of diabetes distress ranges from 23.7 to 68.5% (Zhou 
et al., 2017; Azadbakht et al., 2020; Niroomand et al., 2021; Presley 
et al., 2021). Moreover, a scoping review of 46 studies on diabetes 
distress in South Asian adults living in developing countries found 
that the incidence of diabetes mellitus varied between 18.0 and 76.2% 
(Kalra et al., 2020). Furthermore, a systematic review revealed that 
36% of T2DM patients experienced diabetes distress (Perrin et al., 
2017). A high level of diabetes distress often significantly affects 
diabetes-related self-management behaviors such as non-adherence 
to medication, dietary adjustment, and healthcare use (Zhang et al., 
2021), which could result in poor glycemic control outcomes (e.g., 
high HbA1c levels; Niroomand et al., 2021; Schmitt et al., 2021). In 
addition, diabetes distress can reduce work and life productivity (Xu 
et al., 2020).  According to diabetes guidelines distributed by American 
Diabetes Association (American Diabetes Association Professional 
Practice Committee, 2022), it is recommended that diabetes distress 
should be  routinely monitored among patients with diabetes. 
Therefore, determining the factors might aggravate diabetes distress 
in T2DM patients is essential.

Conceptual model

Factors influencing diabetes distress might arise from 
environmental and psychological aspects because it is a psychological 
problem. According to Social Cognitive Theory (SCT), environmental 
factors (e.g., social support) are closely related to individual 
psychological factors (e.g., diabetes distress, self-efficacy, and diabetes 
stigma; Bandura, 1986). But the empirical relationships are unclear 
among the environmental factors and the individual psychological 
factors, and relationships among variables of psychological factors. 
Social support refers to one’s perception of receiving support and 
assistance from various sources such as family members, friends, and 
other social contacts (Su et al., 2012). Social support is vital to support 
patients with diabetes mellitus in terms of daily emotional adjustment 
and disease management. According to some studies, social support 
is closely associated with psychological indicators such as diabetes 
distress (Chan et al., 2020; Beverly et al., 2021; Geleta et al., 2021; 
Presley et  al., 2021). Therefore, social support is likely to affect 
diabetes distress.

Negative psychological indicators of diabetes stigma might exert 
an effect on diabetes distress. Diabetes stigma is defined as a negative 
perception related to stereotyping, criticism, rejection, and refusal due 

to the disease or its management (Browne et al., 2013; Winkley et al., 
2015). Research on diabetes stigma remains in its early stages, and 
qualitative studies suggest that diabetes stigma may place psychological 
pressure on diabetes patients and impair their disease management 
efforts (Browne et  al., 2013, 2014; Winkley et  al., 2015). One 
quantitative study found that diabetes stigma hindered patients with 
diabetes from participating in self-management education programs 
(Yan et  al., 2022). Therefore, diabetes stigma is suspected to 
be associated with diabetes distress, although empirical evidence is 
required to support this argument. In addition, some studies indicate 
that diabetes stigma might be associated with social support (Holmes-
Truscott et al., 2020; Weaver et al., 2022). Therefore, diabetes stigma 
may exert a direct effect on diabetes distress and mediate the 
association between social support and diabetes distress.

As one of the most significant individual psychological factors, 
diabetes self-efficacy indicates one’s confidence in the ability to 
conduct diabetes management activities in daily life (Hurley and 
Shea, 1992). Research has found that social support affects diabetes 
self-efficacy (Chan et al., 2020; Al-Dwaikat et al., 2021; Yang et al., 
2021). Furthermore, a study conducted in China suggested that 
diabetes self-efficacy might mediate the association between social 
support and diabetes stigma in T2DM patients (Wang et al., 2020). 
Thus, diabetes self-efficacy could exert a mediation effect between 
social support and diabetes stigma and influence diabetes distress 
through diabetes stigma. However, further research is required to 
confirm this hypothesis.

In summary, the prevalence of diabetes distress is relatively high 
among T2DM patients. Diabetes distress can hinder patients’ self-
management, resulting in poorer glycemic control. There is currently 
insufficient evidence of how environmental factors are related to 
individual factors, and the aforementioned studies have suggested 
that diabetes distress might be affected by various factors including 
social support, self-efficacy, and diabetes stigma. Moreover, most 
studies have focused only on the bivariate relationships of variables, 
and there are few studies on the underlying mechanisms among these 
variables. Therefore, it is necessary to further explore the relationships 
between these variables, including social support, self-efficacy, 
diabetes stigma, and diabetes distress. Figure 1 shows a conceptual 
model developed based on SCT and the aforementioned findings of 
prior studies. The aim of this study is to reveal the associations 
between social support, diabetes stigma, self-efficacy, and diabetes 
distress in T2DM patients.

FIGURE 1

The hypothesized model of the effects of social support and self-
efficacy on diabetes stigma and diabetes distress.
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Methods

Participants

The STROBE checklist of observational studies 
(Supplementary Appendix S1) was adopted to guide for the report of the 
study. Using convenience sampling, a multicenter, cross-sectional study 
was conducted in the endocrinology departments of three tertiary 
hospitals in Hainan Province from August 2020 to March 2021. The 
participants in this study were adults with T2DM. There were two 
inclusion criteria: the patient was aged no less than 18 years, and was 
willing to participate in the study. Patients who had mental health 
problems, cognitive disorders, or had participated in other studies were 
excluded. The sample size of this study was determined by the number 
of parameters tested, and the minimum sample size was set to 200 for 
structural equation modeling purposes (Wu, 2023). A minimum ratio 
of sample size to parameters of (10–15):1 was recommended by 
Thompson (2000). Nine parameters were observed in the study. 
Therefore, the required sample size was determined to be 135, according 
to a ratio of 15:1. A sample size of 200 was adopted, given the minimum 
sample size for structural equation modeling. The final sample for 
recruitment was set to 236 after considering a 15% dropout rate.

Indicators and instruments

The participants’ characteristics and the four variables of social 
support, diabetes self-efficacy, diabetes stigma, and diabetes distress 
were investigated in this study. The questionnaire and scales included 
the Chinese versions of Perceived Social Support Scale (C-PSSS), Self-
Efficacy for Diabetes Scale (C-SED), Type 2 Diabetes Stigma 
Assessment Scale (C-DSAS-2), Diabetes Distress Scale (C-DDS), and 
a basic information questionnaire. The PSSS, SED, DSAS-2, and DDS 
were developed in Western countries, while Chinese versions have 
undergone translation, cultural adaptation, etc., through the efforts of 
local scholars.

Social support

The C-PSSS was used to assess social support. The C-PSSS was 
translated by Jiang (2001) based on the English version of PSSS 
developed by Zimet et al. (1990). The C-PSSS includes three subscales: 
support from family members, support from friends, and other 
sources of support. Each subscale consists of four items, and all of 
them are rated from one to seven. The total score is equal to the sum 
of each item, ranging from 12 to 84 points. A higher score indicates 
better perceived social support. Cronbach’s α and the concurrent 
validity of the C-PSSS exceeded 0.800 (Jiang, 2001), indicating that the 
scale was satisfactory. Cronbach’s α in the present survey was 0.954.

Diabetes stigma

The C-DSAS-2 was used to evaluated diabetes stigma. Developed 
by Browne et al., this instrument was introduced in China by Li et al. 
(2017). The C-DSAS-2 comprises three subscales: differential 
treatment, blame and judgment, and self-stigma. Nineteen items are 

rated on five-point Likert scales. The total score can range from 19 to 
95 points based on the sum of each item. A higher score suggests 
greater perceived diabetes stigma. Cronbach’s α and the test–retest 
reliability suggest that the C-DSAS-2 is a satisfactory scale (Li et al., 
2017). Cronbach’s α in the current study was 0.936.

Diabetes self-efficacy

The C-SED was adopted to measure diabetes self-efficacy. The 
SED was developed by experts at Stanford University (Stanford Patient 
Education Research Center, 2017), while the C-SED was translated 
and revised by Wei (2013). Consisting of 9 items, the C-SED contains 
four aspects: diet, physical activity, glycemic control, and disease 
management. A five-point Likert scale was used for each item. The 
mean score of the scale was calculated, and mean scores can range 
from 1 to 5. A high mean score indicates greater self-efficacy. The 
validity and reliability of the C-SED have been confirmed (Wei, 2013). 
Cronbach’s α in this investigation was 0.970.

Diabetes distress

The C-DDS was adopted to assess diabetes distress. The DDS was 
developed by Polonsky et  al. (2005); the Chinese version was 
developed and revised by Li (2012). The C-DDS contains four 
subscales: negative emotion, social support and self-management, the 
relationship between physician and patient, and medical resources. 
Based on the sum of the 17 items, the total score can range from 17 to 
102. A higher score indicates greater distress. The mean item score was 
used to evaluate the severity of diabetes distress. A mean score of ≥3, 
2 to <3, and < 2 indicates a high, moderate, or low level of diabetes 
distress, respectively (Fisher et  al., 2012). Cronbach’s α and the 
criterion validity indicate that the C-DDS is a satisfactory instrument 
(Li, 2012). In this survey, Cronbach’s α was 0.914.

Participants’ characteristics

A self-designed basic information questionnaire was used to 
obtain the characteristics of the participants, including demographic 
information (e.g., gender, age, marriage, employment status, 
educational background, individual monthly income, and medical 
insurance) and clinical information (e.g., diabetes-related 
complications and the duration of diabetes).

Data collection

This survey was conducted from August 2020 to March 2021 in 
the endocrinology departments of three tertiary hospitals in 
Haikou city, Hainan Province. In general, participants completed 
the pen-and-paper survey independently after the introduction and 
explanation by the investigators. A double check was then 
conducted by the investigator after the questionnaires were 
returned to minimize the amount of missing data. If the 
questionnaire was incomplete, the respondent was asked to fill in 
the missing items immediately. Otherwise, the questionnaire was 
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marked invalid. However, if the participants were illiterate, the 
investigators used a format of one question-one answer to collect 
data. Before the survey was conducted, the investigators received 
training on the basic information of the study and data collection 
process. Finally, 439 adults with T2DM were investigated, and 431 
valid questionnaires with no missing data were recovered, with a 
rate of 98.2%.

Ethical issues

This study was approved by the Ethics Committee of Hainan 
Medical University (HYLL-2020-010). Prior to the study, patients with 
T2DM were informed by the investigators about the research aims, 
significance, procedures, and other relevant information about the 
study. Additionally, patients were entitled to withdraw at any time, and 
the data collecting from the patients were stored securely by the 
research group to maintain confidentiality and anonymity.

Data analysis

The software SPSS (version 25.0, IBM Corp.) was adopted to 
perform data analysis. The normality of participant characteristic 
distributions and key variables was checked using the Kolmogorov–
Smirnov test. The mean and standard deviation (SD) were used to 
display the normally distributed continuous variables. Otherwise, the 
median and the upper and lower quartiles were used. The frequency 
and percentage were used to present the categorical variables. The 
Cronbach’s α of each instrument was determined, and Pearson 
correlation analysis was carried out to test the correlations among the 
four key variables, namely, social support, self-efficacy, diabetes stigma, 
and diabetes distress. p < 0.05 was considered the statistical significance.

In addition, structural equation modeling was performed using 
AMOS (version 24.0, IBM Corp.) to test the hypothesized model using 
the maximum likelihood estimation method. Bias-corrected 
bootstrap 95% confidence intervals (CIs) were used in combination 
with 10,000 iterations to evaluate the significance of the indirect effect 
and 95% CI of path coefficients. The fitness of the model was assessed 
in accordance with the following criteria: (a) chi-square (χ2) with 
p  > 0.05; (b) ratio of χ2 and degree of freedom (DF) below 3; (c) 
NFI  >  0.90, GFI  >  0.90, and RMSEA <0.08 (Hair et  al., 1998; 
Byrne, 2009).

Results

Participants’ characteristics

As displayed by Table 1, the mean age of the 431 patients was 
58.74 years (SD = 11.63); 39.44% of the participants were male, and 
93.04% were married. Nearly two-thirds of the participants (65.20%) 
were retired, 27.15% had an elementary school education and below, 
over half (53.13%) earned an individual income of no greater than 
2000 Chinese Yuan, and 64.73% were covered by the urban employee 
or residential insurance. On average, the duration of diabetes since 
diagnosis was 8.28 years (SD = 6.96). Moreover, 38.05% of participants 
reported developing diabetes-related complications.

Levels of variables and their correlations

The proportion of participants with moderate or severe diabetes 
distress (moderate-to-severe) was 25.29%. Table  2 shows the 
descriptive statistics, intercorrelations between the variables, and 
reliability values of the scales. The mean scores of social support, 
diabetes self-efficacy, diabetes stigma, and diabetes distress were 65.74 
(SD = 11.44), 3.39 (SD = 1.15), 41.74 (SD = 12.57), and 27.14 
(SD = 9.12), respectively. Significant pairwise correlations were 
observed between the measured variables.

Structural equation modeling

There was a good fit to the data, as shown by the structural model 
that hypothesized the associations between the key variables, with all 
paths in the structural model showing significance (Figure  2). 
Regarding the direct effects, social support had negative associations 
with diabetes distress and stigma, but had positive associations with 
self-efficacy. Diabetes stigma had a positive association with diabetes 
distress. In addition, diabetes self-efficacy had a negative relationship 
with diabetes stigma.

Regarding the indirect effects, diabetes stigma, by itself and in 
combination with self-efficacy, had mediation effects on the 
association between social support and diabetes distress, which 
explained 31.9% of the total effect of social support on diabetes 
distress. Diabetes stigma played a complete mediating role in the 
association between self-efficacy and diabetes distress. Self-efficacy 
exerted a partial effect on the relationship between social support and 
diabetes stigma, which explained 40% of the total effect exerted by 
social support on diabetes stigma.

In total, 13.0% of the variance for diabetes distress was accounted 
for by social support, diabetes self-efficacy and diabetes stigma, while 
34.5% of the variance for diabetes stigma was explained by social 
support and diabetes self-efficacy. Moreover, 25.5% of the variance in 
the diabetes self-efficacy was explained by social support.

Discussion

A multicenter cross-sectional study demonstrated the direct 
effects of diabetes distress exerted by diabetes stigma and social 
support, and revealed the separate mediating role of diabetes stigma 
and the chain mediating role of diabetes stigma and self-efficacy in 
relieving the diabetes distress. This finding can provide guidance for 
the development of evidence- and theory-based interventions for 
T2DM patients.

Patients with T2DM in this multicenter cross-sectional study had 
relatively low mean scores on diabetes distress, and the prevalence of 
diabetes distress was also low, which was clearly better than the results 
of several previous studies conducted both in China and 
internationally (Fisher et al., 2012; Zhou et al., 2017; Jiang et al., 2019a; 
Azadbakht et al., 2020; Niroomand et al., 2021). This can be explained 
from two perspectives: On one hand, the results of social support and 
diabetes self-efficacy in the study were above the middle level, while 
diabetes stigma appeared to be below the middle level. Additionally, 
these factors affected diabetes distress directly and indirectly. 
Therefore, relatively good levels of social support, diabetes 
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management confidence, and low levels of diabetes stigma in T2DM 
patients can contribute to alleviating diabetes distress. On the other 
hand, the population investigated in this study is from Hainan Island, 
which is the second biggest island in China. Located in an area with 
an oceanic tropical monsoon climate, Hainan Island is an international 
tourist island. The service industry, as represented by tourism, is a 
central pillar of the local economy. Currently, this island lags behind 
most other Chinese provinces in terms of economic development. 
Thus, people, including patients on this island, have a relatively more 
leisurely and comfortable lifestyle rather than having a rapid work 
pace and life rhythm. Such circumstances are conducive to relieving 
various negative emotions, such as diabetes distress in T2DM patients. 
Despite this, it is necessary to routinely monitor diabetes distress in 
patients in clinics.

According to the results of this study, high levels of social support 
were correlated with low levels of diabetes distress, which is basically 
consistent with the findings of previous studies (Chan et al., 2020; 
Beverly et al., 2021; Geleta et al., 2021; Presley et al., 2021). The results 
of this study also showed that high social support predicted low 
diabetes stigma and high diabetes self-efficacy, which is similar to the 
results of other studies (Holmes-Truscott et al., 2020; Al-Dwaikat 

et al., 2021; Presley et al., 2021; Yang et al., 2021). The greater the social 
support perceived by T2DM patients suggests they receive more 
support from their family members, relatives, and other sources. 
T2DM patients receiving such support would have access to advice 
and other support resources, which might contribute directly to better 
understanding the disease, enhancing confidence about overcoming 
barriers to managing the disease, and alleviating negative emotions. 
A study revealed that better quality and function of social support 
were significantly related to improvement of self-efficacy and self-
management in T2DM patients (Al-Dwaikat et  al., 2021). Thus, 
patients’ perceived social support can be regarded as a pertinent factor 
for the alleviation of diabetes distress, and it is necessary to conduct 
assessments before patients are provided with social support, which 
might provide a more targeted solution to assisting T2DM patients. 
At present, diabetes self-management education is recognized as a 
good way to support patients with diabetes mellitus (American 
Diabetes Association, 2022). However, a previous systematic review 
suggested that the effect of diabetes self-management education tends 
to diminish within 12–24 months (Captieux et  al., 2018). This 
indicates that different kinds of ongoing social support are required to 
help patients maintain low levels of diabetes distress.

TABLE 1 Participants’ characteristics (N  =  431).

Variables Classification Number (n) Proportion (%) Mean (SD)

Age (years) <60 208 48.26 58.74 (11.63)

≥60 223 51.74

Gender Male 170 39.44

Female 261 60.56

Marriage None or others 30 6.96

Married 401 93.04

Employment status Employed 150 34.80

Retired 281 65.20

Education background Elementary school and below 117 27.15

Middle school and above 314 72.85

Individual monthly income 

(CNY)

≤2000 229 53.13

>2000 202 46.87

Medical insurance Urban employee or residential insurance 279 64.73

Cooperative medical scheme or others 152 35.27

Duration of diabetes (year) ≤5 194 45.01

>5 237 54.09

Diabetes complication Yes 164 38.05

No or unclear 267 61.95

CNY, Chinese Yuan; SD, standard deviation.

TABLE 2 Levels of variables and the correlations among the variables (N  =  431).

Variables Mean (SD) Min. Max. 1 2 3 4 Cronbach’s α
 1. Social support 65.74 (11.44) 12 84 1 0.954

 2. Self-efficacy 3.39 (1.15) 1 5 0.505*** 1 0.970

 3. Diabetes stigma 41.74 (12.57) 19 81 −0.485*** −0.531*** 1 0.936

 4. Diabetes distress 27.14 (9.12) 17 81 −0.313*** −0.270*** 0.309*** 1 0.914

*p < 0.05, **p < 0.01, ***p < 0.001. The numbers on the top of the table denote as follows: (1) social support, (2) self-efficacy, diabetes self-efficacy, (3) diabetes stigma, and (4) diabetes distress.
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Additionally, this study found some other interesting results. 
Diabetes stigma mediated the relationship between social support and 
diabetes distress. It also mediated the relationship between self-
efficacy and diabetes distress. Another interesting finding was that 
both diabetes self-efficacy and diabetes stigma played a chain-
mediating role in the association between social support and diabetes 
distress. The results showed that the indirect effects of diabetes stigma 
and self-efficacy accounted for 31.9% of the total effect of social 
support on diabetes distress. Compared with the previous studies 
mentioned earlier, the results obtained in this study provide firm 
evidence of the mediating roles played by self-efficacy and diabetes 
stigma in the association between social support and diabetes distress. 
Thus, to help patients further relieve their diabetes distress, decreasing 
diabetes stigma, and enhancing self-efficacy can be  considered as 
targets for intervention.

The results of the study suggested that diabetes stigma not only 
played a mediating role in relieving diabetes distress but also 
exerted a direct effect on diabetes distress. Thus, the assessment 
and alleviation of diabetes stigma must be  considered when 
implementing interventions. However, research on diabetes stigma 
is relatively new and recent research on interventions for diabetes 
stigma is scarce. Diabetes stigma includes self-stigma, such as 
feelings of guilt and failure, and perceptions of blame, judgment, 
and differential treatment from family members, colleagues, and 
even medical staff due to the disease (Browne et al., 2016). Thus, 
interventions aimed at improving diabetes stigma related to 
cognition and response abilities and providing support from family 
members and medical staff might have the potential to relieve 
diabetes stigma and diabetes distress in patients with T2DM. In 
addition, a World Health Organization language survey found that 
the media often convey messages that diabetes mellitus was caused 
by poor lifestyle, habits, and deficiencies, and these can lead to 
patients being blamed by the public, which further increases 
patients’ stigma and stereotypes (Hunt et  al., 2022). Thus, the 
media should use standard, non-judgmental, evidence-based, and 
inclusive reporting language to create more effective publicity and 
education about diabetes mellitus for the public. This would help 
to create a more supportive environment, improve stereotypes 
about the disease, and reduce discrimination against patients with 
diabetes mellitus. This will ultimately contribute to alleviating 
diabetes stigma, decreasing distress, and prompting active 
self-management.

Regarding intervention for self-efficacy, a systematic review 
suggested that self-efficacy-focused education can improve glycemic 
control, self-efficacy, and self-management behaviors (Jiang et  al., 
2019b). In a real word clinical trial conducted by Jiang et al. (2019a, 
2021) to deliver a self-efficacy-focused structured education program 
in mainland China, it was suggested that improvements in diabetes 
self-efficacy, diabetes distress, glycemic control, and other metabolic 
and psychosocial aspects could be achieved in 6–12 months for T2DM 
patients. Therefore, it is possible to improve self-efficacy and alleviate 
diabetes distress through a diabetes self-management education 
program focusing on the enhancement of diabetes self-efficacy that 
organically combines goal setting, positive feedback, experience 
sharing, peer support, etc. (Jiang et al., 2019a, 2021). Additionally, one 
study found that diabetes distress could be reduced by collaborative 
goal-setting with enhanced education (Woodard et al., 2022). Thus, 
interventions focusing on increasing diabetes self-efficacy, integrated 
with strategies such as reasonable goal setting, positive feedback, 
experience sharing, and peer support, are likely to be applicable in 
reducing diabetes distress.

In addition, the study indicated that self-efficacy was negatively 
associated with diabetes stigma and that it mediated the association 
between social support and diabetes stigma, which is consistent with 
the results obtained by Wang et al. (2020). Patients with high levels of 
diabetes self-efficacy can be more confident in resisting the pressure 
and burden of the disease (such as self-management aspects, 
perceptions of blame and judgment from family members, concerns 
about being treated differently, etc.), and in overcoming the difficulties 
encountered in daily life. Consequently, diabetes stigma can 
be reduced. Moreover, a high level of social support indicated that 
patients could gain understanding and support from family members, 
friends, and colleagues, which would boost their confidence, thereby 
further reducing diabetes stigma.

In this study, the hypothesized model explained 13.0, 25.5, and 
34.5% of the variation in diabetes distress, diabetes stigma, and self-
efficacy, respectively. The explanatory strength of the variables in the 
model is acceptable, according to Cohen (1988). This multicenter 
cross-sectional study provides strong evidence to suggest that social 
support and diabetes stigma are directly associated with diabetes 
distress and that self-efficacy and diabetes stigma play important 
mediating roles in influencing diabetes distress. These findings 
provide insights into the relationships among the variables, including 
social support, diabetes self-efficacy, diabetes stigma, and diabetes 
distress among patients with T2DM. Additionally, the study provides 
empirical evidence for the principle of SCT that the mechanism 
includes both the environmental factors of social support and 
individual factors of diabetes self-efficacy, diabetes stigma, and 
diabetes distress. Furthermore, since this study was conducted in 
Hainan province, which is a tropical area, the findings of this study 
might be extrapolated to other tropical regions/areas.

Nevertheless, this study has some limitations. First, because 
convenience sampling was performed, the results obtained in this 
study must be interpreted cautiously. Second, the participants in the 
study were recruited from three hospitals that were all located in 
Hainan province on account of finite resources, which means it should 
be caution to generalize the results widely. More research is needed to 
verify whether the findings are applicable to different provinces and 
regions. Nevertheless, it still can provide information for participants 
from different provinces and regions. Third, it is potentially difficult 

FIGURE 2

The model with standardized estimates of social support, self-
efficacy, diabetes stigma and diabetes distress (***p  <  0.001).
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to infer causal relationships between social support, self-efficacy, 
diabetes stigma, and diabetes distress in this cross-sectional study. A 
longitudinal study can be  designed to further explore 
these relationships.

Conclusion

The results of the model illuminate theoretical mechanisms 
underlying the variables of social support, diabetes stigma, self-
efficacy, and diabetes distress in T2DM patients. As demonstrated by 
the model, diabetes stigma mediated the associations between social 
support and diabetes distress as well as between self-efficacy and 
diabetes distress, while self-efficacy mediated the association between 
social support and diabetes stigma. Diabetes stigma and self-efficacy 
played a chain-mediating role in the association between social 
support and diabetes distress. Diabetes distress was directly affected 
by social support and diabetes stigma. The results of the model can 
provide guidance for the development of evidence- and theory-based 
interventions. By providing social support, enhancing diabetes self-
efficacy, and relieving diabetes stigma, self-management interventions 
might help alleviate diabetes distress in T2DM patients.

Data availability statement

The data analyzed in this study is subject to the following licenses/
restrictions: the original contributions presented in the study are 
included in the article, further inquiries can be  directed to the 
corresponding authors. Requests to access these datasets should 
be directed to XJ, Jxinjun@hainmc.edu.cn.

Ethics statement

The studies involving human participants were reviewed and 
approved by the Ethics Committee of Hainan Medical University 
(HYLL-2020-010). The patients/participants provided their written 
informed consent to participate in this study.

Author contributions

SX and YL contributed to the design of the study, data collection 
and analysis. XJ, BL, and HZ conceptualized and supervised the study. 

XJ, SX, YL, BL, and HZ prepared and revised the manuscript. All 
authors prepared the manuscript and approved the final version 
for submission.

Funding

This study was supported by the Hainan Provincial Natural 
Science Foundation of China (820RC631), Young Talents’ Science and 
Technology Innovation Project of Hainan Association for Science and 
Technology (QCXM202019), Key Research and Development Project 
in Hainan Province (ZDYF2022SHFZ102), the Project of Science 
Research Project in Hainan University of Higher Education 
(Hnky2020-36), and Hainan Health Commission Health Industry 
Research Project (21A200237).

Acknowledgments

The authors thanks to the patients who paticipated in 
the investigation.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1147101/
full#supplementary-material

References
Al-Dwaikat, T. N., Rababah, J. A., Al-Hammouri, M. M., and Chlebowy, D. O. (2021). 

Social support, self-efficacy, and psychological wellbeing of adults with type 2 diabetes. 
West. J. Nurs. Res. 43, 288–297. doi: 10.1177/0193945920921101

American Diabetes Association (2022). Improving care and promoting health in 
populations: standards of medical care in diabetes-2022. Diabetes Care 45, S8–S16. doi: 
10.2337/dc22-S001

American Diabetes Association Professional Practice Committee (2022). Facilitating 
behavior change and well-being to improve health outcomes: standards of medical Care 
in Diabetes-2022. Diabetes Care 45, S60–S82. doi: 10.2337/dc22-S005

Azadbakht, M., Taheri, T. P., Fadayevatan, R., Froughan, M., and Zanjari, N. (2020). 
The prevalence and predictors of diabetes distress in elderly with type 2 diabetes 
mellitus. Diabetes Res. Clin. Pract. 163:108133. doi: 10.1016/j.diabres.2020.108133

Bandura, A. (1986). Social foundations of thought and action: a social cognitive theory: 
NJ: Prentice Hall.

Beverly, E. A., Ritholz, M. D., and Dhanyamraju, K. (2021). The buffering effect of 
social support on diabetes distress and depressive symptoms in adults with type 1 and 
type 2 diabetes. Diabet. Med. 38:e14472. doi: 10.1111/dme.14472

Browne, J. L., Ventura, A., Mosely, K., and Speight, J. (2013). 'I call it the blame 
and shame disease': a qualitative study about perceptions of social stigma 
surrounding type 2 diabetes. BMJ Open 3:e3384. doi: 10.1136/bmjopen-2013- 
003384

Browne, J. L., Ventura, A., Mosely, K., and Speight, J. (2014). 'I'm not a druggie, I'm 
just a diabetic': a qualitative study of stigma from the perspective of adults with type 1 
diabetes. BMJ Open 4:e5625. doi: 10.1136/bmjopen-2014-005625

https://doi.org/10.3389/fpsyg.2023.1147101
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
mailto:Jxinjun@hainmc.edu.cn
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1147101/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1147101/full#supplementary-material
https://doi.org/10.1177/0193945920921101
https://doi.org/10.2337/dc22-S001
https://doi.org/10.2337/dc22-S005
https://doi.org/10.1016/j.diabres.2020.108133
https://doi.org/10.1111/dme.14472
https://doi.org/10.1136/bmjopen-2013-003384
https://doi.org/10.1136/bmjopen-2013-003384
https://doi.org/10.1136/bmjopen-2014-005625


Xing et al. 10.3389/fpsyg.2023.1147101

Frontiers in Psychology 08 frontiersin.org

Browne, J. L., Ventura, A. D., Mosely, K., and Speight, J. (2016). Measuring the stigma 
surrounding type 2 diabetes: development and validation of the type 2 diabetes stigma 
assessment scale (DSAS-2). Diabetes Care 39, 2141–2148. doi: 10.2337/dc16-0117

Byrne, B. M. (2009). Structural equation modeling with AMOS: basic concepts, 
applications, and programming 2nd, New York, NY: Routledge.

Captieux, M., Pearce, G., Parke, H. L., Epiphaniou, E., Wild, S., Taylor, S. J. C., 
et al. (2018). Supported self-management for people with type 2 diabetes: a meta-
review of quantitative systematic reviews. BMJ Open 8:e24262. doi: 10.1136/
bmjopen-2018-024262

Chan, C. K. Y., Cockshaw, W., Smith, K., Holmes-Truscott, E., Pouwer, F., and 
Speight, J. (2020). Social support and self-care outcomes in adults with diabetes: the 
mediating effects of self-efficacy and diabetes distress. Results of the second diabetes 
MILES-Australia (MILES-2) study. Diabetes Res. Clin. Pract. 166:108314. doi: 10.1016/j.
diabres.2020.108314

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale, NJ: L. 
Erlbaum Associates.

Fisher, L., Hessler, D. M., Polonsky, W. H., and Mullan, J. (2012). When is diabetes 
distress clinically meaningful?: establishing cut points for the diabetes distress scale. 
Diabetes Care 35, 259–264. doi: 10.2337/dc11-1572

Geleta, B. A., Dingata, S. T., Emanu, M. D., Eba, L. B., Abera, K. B., and Tsegaye, D. 
(2021). Prevalence of diabetes related distress and associated factors among type 2 
diabetes patients attending hospitals, Southwest Ethiopia, 2020: a cross-sectional study. 
Patient Relat. Outcome Meas. 12, 13–22. doi: 10.2147/PROM.S290412

Hair, J. F., Black, W. C., Babin, B. J., and Anderson, R. E. (1998). Multivariate data 
analysis. Englewood: Prentice Hall.

Holmes-Truscott, E., Ventura, A. D., Thuraisingam, S., Pouwer, F., and Speight, J. 
(2020). Psychosocial moderators of the impact of diabetes stigma: results from the 
second diabetes MILES-Australia (MILES-2) study. Diabetes Care 43, 2651–2659. doi: 
10.2337/dc19-2447

Hunt, D., Lamb, K., Elliott, J., Hemmingsen, B., Slama, S., Scibilia, R., et al. 
(2022). A WHO key informant language survey of people with lived experiences of 
diabetes: media misconceptions, values-based messaging, stigma, framings and 
communications considerations. Diabetes Res. Clin. Pract. 193:110109. doi: 
10.1016/j.diabres.2022.110109

Hurley, A. C., and Shea, C. A. (1992). Self-efficacy: strategy for enhancing diabetes 
self-care. Diabetes Educ. 18, 146–150. doi: 10.1177/014572179201800208

International Diabetes Federation. (2021). IDF Diabetes Atlas 2021 | IDF Diabetes 
Atlas 2022-1-3, 2022. Available at: https://diabetesatlas.org/atlas/tenth-edition/?dlmod
al=active&dlsrc=https%3A%2F%2Fdiabetesatlas.org%2Fidfawp%2Fresource-
files%2F2021%2F07%2FIDF_Atlas_10th_Edition_2021.pdf

Jiang, Q. (2001). Perceived social support scale. Chin. J. Behav. Med. Brain Sci. 10, 
41–42.

Jiang, X., Jiang, H., Chen, Y., Wu, X., Yu, X., Liu, L., et al. (2021). The effectiveness of 
a self-efficacy-focused structured education program (SSEP) in improving metabolic 
control and psychological outcomes of type 2 diabetes patients: a 12-month follow-up 
of a multicenter randomized controlled trial. Diabetes Metab. Syndr. Obes. 14, 305–313. 
doi: 10.2147/DMSO.S290029

Jiang, X., Jiang, H., Lu, Y., Liu, S., Wang, J., Tang, R., et al. (2019a). The effectiveness 
of a self-efficacy-focused structured education programme on adults with type 2 
diabetes: a multicentre randomised controlled trial. J. Clin. Nurs. 28, 3299–3309. doi: 
10.1111/jocn.14908

Jiang, X., Wang, J., Lu, Y., Jiang, H., and Li, M. (2019b). Self-efficacy-focused education 
in persons with diabetes: a systematic review and meta-analysis. Psychol. Res. Behav. 
Manag. 12, 67–79. doi: 10.2147/PRBM.S192571

Kalra, G., Gill, S., and Tang, T. S. (2020). Depression and diabetes distress in south 
Asian adults living in low- and middle-income countries: a scoping review. Can. J. 
Diabetes 44, 521–529.e1. doi: 10.1016/j.jcjd.2020.06.007

Li, M. (2012). Study and application of depression screening methods in patients with 
diabetes. PhD, Peking University, Beijing.

Li, Y., Ma, H., Hou, R., Zhang, Y., Cui, C., and Jin, C. (2017). Reliability and validity 
of the Chinese version of the type 2 diabetes stigma assessment scale. Chin. J. Pract. 
Nurs. 33, 2343–2347. doi: 10.3760/cma.j.issn.1672-7088.2017.30.006

Niroomand, M., Babaniamansour, S., Aliniagerdroudbari, E., Golshaian, A., 
Meibodi, A. M., and Absalan, A. (2021). Distress and depression among patients with 

diabetes mellitus: prevalence and associated factors: a cross-sectional study. J. Diabetes 
Metab. Disord. 20, 141–151. doi: 10.1007/s40200-020-00721-y

Perrin, N. E., Davies, M. J., Robertson, N., Snoek, F. J., and Khunti, K. (2017). The 
prevalence of diabetes-specific emotional distress in people with type 2 diabetes: a 
systematic review and meta-analysis. Diabet. Med. 34, 1508–1520. doi: 10.1111/
dme.13448

Polonsky, W. H., Fisher, L., Earles, J., Dudl, R. J., Lees, J., Mullan, J., et al. (2005). 
Assessing psychosocial distress in diabetes: development of the diabetes distress scale. 
Diabet. Care 28, 626–631. doi: 10.2337/diacare.28.3.626

Presley, C. A., Mondesir, F. L., Juarez, L. D., Agne, A. A., Riggs, K. R., Li, Y., et al. 
(2021). Social support and diabetes distress among adults with type 2 diabetes covered 
by Alabama Medicaid. Diabet. Med. 38:e14503. doi: 10.1111/dme.14503

Schmitt, A., Bendig, E., Baumeister, H., Hermanns, N., and Kulzer, B. (2021). 
Associations of depression and diabetes distress with self-management behavior and 
glycemic control. Health Psychol. 40, 113–124. doi: 10.1037/hea0001037

Stanford Patient Education Research Center. (2017). English evaluation tools 
2021-7-5. Available at: https://www.selfmanagementresource.com/resources/evaluation-
tools/english-evaluation-tools

Su, D., Wu, X., Zhang, Y., Li, H., Wang, W., Zhang, J., et al. (2012). Depression and 
social support between China’ rural and urban empty-nest elderly. Arch. Gerontol. 
Geriatr. Suppl. 55, 564–569. doi: 10.1016/j.archger.2012.06.006

Thompson, B. (2000). “Ten commandments of structural equation modeling” in 
Reading and understanding more multivariate statistics. eds. L. G. Grimm and P. R. 
Yarnold (Washington, DC: American Psychological Association), 261–283.

Wang, J., Wei, W., Huang, W., Li, L., and Lu, Y. (2020). Mediating effect analysis of 
self-efficacy in the relationship between social support and stigma in patients with type 
2 diabetes mellitus. Chin. J. Health Psychol. 28, 1459–1463. doi: 10.13342/j.cnki.
cjhp.2020.10.006

Weaver, E., Freeman, N., Mack, S., Titmuss, A., Dowler, J., Corpus, S., et al. (2022). "I Don't 
really know what diabetes is": a qualitative study exploring the experiences of aboriginal and 
Torres Strait islander young people aged 10 to 25 years living with type 2 diabetes in northern 
and Central Australia. Can. J. Diabetes 46, 722–729. doi: 10.1016/j.jcjd.2022.04.010

Wei, J. (2013). Research on relationship between diabetes knowledge, self-efficacy and 
self-management among rural elderly patients. Master thesis, Hangzhou Normal 
University, Hangzhou.

Winkley, K., Evwierhoma, C., Amiel, S. A., Lempp, H. K., Ismail, K., and Forbes, A. 
(2015). Patient explanations for non-attendance at structured diabetes education 
sessions for newly diagnosed type 2 diabetes: a qualitative study. Diabet. Med. 32, 
120–128. doi: 10.1111/dme.12556

Woodard, L., Amspoker, A. B., Hundt, N. E., Gordon, H. S., Hertz, B., Odom, E., et al. 
(2022). Comparison of collaborative goal setting with enhanced education for managing 
diabetes-associated distress and hemoglobin A1c levels: a randomized clinical trial. 
JAMA Netw. Open 5:e229975. doi: 10.1001/jamanetworkopen.2022.9975

Wu, M. (2023). Structural equation models: operations and applications of AMOS. 
Chongqing: Chongqing University Press.

Xu, Y., Tong, G., and Lee, J. Y. (2020). Investigation on the association between 
diabetes distress and productivity among patients with uncontrolled type 2 diabetes 
mellitus in the primary healthcare institutions. Prim. Care Diabetes 14, 538–544. doi: 
10.1016/j.pcd.2020.04.004

Yan, F., Zhiwei, C., Siyu, C., Gen, Z., Sijia, C., and Xinjun, J. (2022). Participation 
willingness and influencing factors of self-management education in patients with type 
2 diabetes mellitus. J. Nurs. Adm. 22, 729–734. doi: 10.3969/j.issn.1671-315x.2022.10.007

Yang, L., Li, K., Liang, Y., Zhao, Q., Cui, D., and Zhu, X. (2021). Mediating role diet self-
efficacy plays in the relationship between social support and diet self-management for 
patients with type 2 diabetes. Arch. Public Health 79:14. doi: 10.1186/s13690-021-00533-3

Zhang, Z. P., Premikha, M., Luo, M., and Venkataraman, K. (2021). Diabetes distress and 
peripheral neuropathy are associated with medication non-adherence in individuals with 
type 2 diabetes in primary care. Acta Diabetol. 58, 309–317. doi: 10.1007/s00592-020-01609-2

Zhou, H., Zhu, J., Liu, L., Li, F., Fish, A. F., Chen, T., et al. (2017). Diabetes-related 
distress and its associated factors among patients with type 2 diabetes mellitus in China. 
Psychiatry Res. 252, 45–50. doi: 10.1016/j.psychres.2017.02.049

Zimet, G. D., Powell, S. S., Farley, G. K., Werkman, S., and Berkoff, K. A. (1990). 
Psychometric characteristics of the multidimensional scale of perceived social support. 
J. Pers. Assess. 55, 610–617. doi: 10.1207/s15327752jpa5503&4_17

https://doi.org/10.3389/fpsyg.2023.1147101
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.2337/dc16-0117
https://doi.org/10.1136/bmjopen-2018-024262
https://doi.org/10.1136/bmjopen-2018-024262
https://doi.org/10.1016/j.diabres.2020.108314
https://doi.org/10.1016/j.diabres.2020.108314
https://doi.org/10.2337/dc11-1572
https://doi.org/10.2147/PROM.S290412
https://doi.org/10.2337/dc19-2447
https://doi.org/10.1016/j.diabres.2022.110109
https://doi.org/10.1177/014572179201800208
https://diabetesatlas.org/atlas/tenth-edition/?dlmodal=active&dlsrc=https%3A%2F%2Fdiabetesatlas.org%2Fidfawp%2Fresource-files%2F2021%2F07%2FIDF_Atlas_10th_Edition_2021.pdf
https://diabetesatlas.org/atlas/tenth-edition/?dlmodal=active&dlsrc=https%3A%2F%2Fdiabetesatlas.org%2Fidfawp%2Fresource-files%2F2021%2F07%2FIDF_Atlas_10th_Edition_2021.pdf
https://diabetesatlas.org/atlas/tenth-edition/?dlmodal=active&dlsrc=https%3A%2F%2Fdiabetesatlas.org%2Fidfawp%2Fresource-files%2F2021%2F07%2FIDF_Atlas_10th_Edition_2021.pdf
https://doi.org/10.2147/DMSO.S290029
https://doi.org/10.1111/jocn.14908
https://doi.org/10.2147/PRBM.S192571
https://doi.org/10.1016/j.jcjd.2020.06.007
https://doi.org/10.3760/cma.j.issn.1672-7088.2017.30.006
https://doi.org/10.1007/s40200-020-00721-y
https://doi.org/10.1111/dme.13448
https://doi.org/10.1111/dme.13448
https://doi.org/10.2337/diacare.28.3.626
https://doi.org/10.1111/dme.14503
https://doi.org/10.1037/hea0001037
https://www.selfmanagementresource.com/resources/evaluation-tools/english-evaluation-tools
https://www.selfmanagementresource.com/resources/evaluation-tools/english-evaluation-tools
https://doi.org/10.1016/j.archger.2012.06.006
https://doi.org/10.13342/j.cnki.cjhp.2020.10.006
https://doi.org/10.13342/j.cnki.cjhp.2020.10.006
https://doi.org/10.1016/j.jcjd.2022.04.010
https://doi.org/10.1111/dme.12556
https://doi.org/10.1001/jamanetworkopen.2022.9975
https://doi.org/10.1016/j.pcd.2020.04.004
https://doi.org/10.3969/j.issn.1671-315x.2022.10.007
https://doi.org/10.1186/s13690-021-00533-3
https://doi.org/10.1007/s00592-020-01609-2
https://doi.org/10.1016/j.psychres.2017.02.049
https://doi.org/10.1207/s15327752jpa5503&4_17

	The mediating role of diabetes stigma and self-efficacy in relieving diabetes distress among patients with type 2 diabetes mellitus: a multicenter cross-sectional study
	Introduction
	Conceptual model
	Methods
	Participants
	Indicators and instruments
	Social support
	Diabetes stigma
	Diabetes self-efficacy
	Diabetes distress
	Participants’ characteristics
	Data collection
	Ethical issues
	Data analysis

	Results
	Participants’ characteristics
	Levels of variables and their correlations
	Structural equation modeling

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	References

