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Background: The purpose of this study was to explore diabetes-related distress and depression 

and their influence on treatment adherence in Chinese patients with type 2 diabetes.

Methods: We surveyed 200 type 2 diabetic patients from two public hospitals using the Diabetes 

Distress Scale (DDS), Zung Self-rating Depression Scale, and Revised Treatment Adherence in 

Diabetes Questionnaire (RADQ). A multiple regression model was used to explore the relation-

ship between diabetes distress, depression, and treatment adherence.

Results: In the 200 eligible patients, the incidence of depression and diabetes distress was 

approximately 24% and 64%, respectively. The mean score on the RADQ was 23.0 ± 6.0. 

Multiple regression analysis showed that DDS scores (β = 5.34, P = 0.000), age (β = 0.15, 

P = 0.014), and family history (β = 3.2, P = 0.016) had a positive correlation with depression. 

DDS scores (β = −2.30, P = 0.000) and treatment methods (β = −0.93, P = 0.012) were risk 

factors for poor treatment adherence, whereas age (β = 0.089, P = 0.000) and cohabitation 

(β = 0.93, P = 0.012) increased treatment adherence. The independent-samples t-test showed 

that depression also affected treatment adherence (t = 2.53, P , 0.05).

Conclusion: These findings suggest that the DDS is a predictor of depression and that dia-

betes distress plays a more important part than depression in treatment adherence. Screening 

for diabetes distress may be useful for primary prevention of psychologic problems; however, 

some form of specialized psychologic intervention should be incorporated to promote patient 

adherence with treatment.
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Introduction
The association between mental health and type 2 diabetes is well known, and research 

has shown that the prevalence of depression in patients with diabetes is 1.5–3.0 times 

higher than in the general population.1,2 Depression has been shown to affect diabetes 

treatment outcomes and patient self-management behaviors. However, there is some 

evidence showing that the negative influence of depression on diabetes could also be 

explained by diabetes distress.3 Diabetes distress is defined as patient concern about 

disease management, support, emotional burden, and access to care,4 and has been 

considered as part of a more global approach to the psychologic issues associated 

with diabetes.5 Recently, comparative studies of diabetes distress and depression have 

been conducted. Fisher et al found that 70% of patients with diabetes who displayed 

high levels of depressive affect were not necessarily clinically depressed,6,7 but were 
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experiencing high levels of emotional distress stemming from 

concerns and worries about their diabetes and its manage-

ment.6,8 Further, Gonzalez et al surveyed 879 patients with 

type 2 diabetes and found that even low levels of depressive 

symptoms were associated with nonadherence to important 

aspects of diabetes self-care.9

Diabetes distress, depression, and subclinical depression 

are all psychologic disorders affecting patients with diabetes. 

A previous study reported that improvement in glycemic con-

trol following a diabetes education intervention was associated 

with a change in diabetes distress but not a change in depres-

sive symptoms,10 and other research has shown that diabetes 

distress but not depression or depressive symptoms is associ-

ated with glycemic control.11 Diabetes distress is not neces-

sarily a sign of depression, but is associated with a range of 

psychiatric disorders. However, most interventions concerning 

psychologic health in patients with diabetes are based on the 

depression literature, suggesting a need to consider different 

interventions for diabetes patients who are distressed but not 

clinically depressed,6 especially in the People’s Republic of 

China, where research on diabetes distress is rare.

Treatment of diabetes is a major undertaking, and adher-

ence with advice from health care providers is key to the 

success of treatment. Previous research has demonstrated the 

influence of diabetes distress on glucose control.12 However, 

we feel that treatment adherence not only incorporates glu-

cose control, and we speculated only the glucose control 

could not reflect patient adherence comprehensively. Health 

education on diabetes has become an essential component 

of treatment for the disease, and psychologic nursing has 

been used to intervene in patients with depression, result-

ing in an obvious improvement in treatment adherence. We 

hypothesized that diabetes distress has a greater effect than 

depression on treatment adherence. In this study, we revised 

the adherence in diabetes questionnaire to reflect treatment of 

diabetes in the People’s Republic of China, ie, diet, exercise, 

and self-monitoring  (glucose control was included), as well 

as frequency of checks, other biochemistry tests, and deal-

ing with diabetes-related emergencies in daily life. Using the 

Revised Adherence in Diabetes Questionnaire (RADQ), we 

investigated how diabetes distress and depression influenced 

patient adherence with treatment and compare their actions.

Materials and methods
Design and sample
Following the requirements for a convenience sample, we 

selected the two public hospitals in Jinan, Shandong, the 

People’s Republic of China, which see the largest number 

of patients. Patients with type 2 diabetes who visited these 

two hospitals between December 2011 and April 2012 were 

invited to participate in this cross-sectional survey. Inclusion 

criteria were age 18–80 years, diagnosis of diabetes for at least 

6 months, ability to communicate fluently and clearly, and 

without dementia, psychosis, or severe complications of diabe-

tes (eg, on dialysis). Patients who met the inclusion criteria and 

provided their informed consent were recruited to complete the 

questionnaire. Two hundred of 225 eligible patients completed 

the questionnaire. Demographic and clinical characteristics 

canvassed in our questionnaire included age, sex, cohabitation, 

educational level, duration of diabetes, treatment regimen, and 

status of present glucose control.

survey instruments
Chinese version of Diabetes Distress Scale
The Chinese version of the Diabetes Distress Scale (CDDS) 

was developed by translating the original Diabetes Dis-

tress Scale13 into Chinese.14 The reliability and validity of 

the CDDS had been validated in the People’s Republic of 

China,15 and our own research has shown this test to have 

good reliability, with a Cronbach’s alpha of 0.903. The CDDS 

is a 17-item instrument representing the distress experienced 

over the previous month using a Likert scale, with each 

item scored from 1 (no distress) to 6 (serious distress) and 

comprising four subscales, ie, emotional burden (five items), 

physician-related distress (four items), regimen-related 

distress (five items), and interpersonal diabetes-related dis-

tress (three items). According to the revised rating system 

developed by Fisher et al, a mean item score #2 indicates no 

distress, 2–3 indicates moderate distress, and .3 indicates 

severe distress.16 A total scale can be calculated, with higher 

scores indicating greater distress.17

Self-rating Depression Scale
The Self-rating Depression Scale (SDS)18 has been confirmed 

to be a valid and reliable instrument in several studies,19,20 and 

in our research had shown good reliability, with a Cronbach’s 

alpha of 0.796. This assessment tool is a self-reported 20-item 

measurement of symptoms of depression. Item responses 

are ranked from 1 to 4, with higher scores correspond-

ing to more frequent symptoms for each item (1, rarely; 

2, some of the time; 3, very often/often; 4, almost always). 

The item scores are multiplied by 1.25 to obtain a standard 

4–100 scale with only the integral section; the severity of 

depression is divided into four grades, with 0–52 indicating 
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“not depressed”, 53–62 indicating “slightly depressed”, 

63–72 indicating “moderately depressed”, and $73 indicat-

ing “severely depressed”.

Revised Adherence in Diabetes Questionnaire
We used the RADQ to assess patients’ adherence with treat-

ment, including diet, exercise, medicine, self-monitoring, 

and the frequency of reexaminations. The 10-item RADQ, 

modified by Chen et al,21 is a self-administered questionnaire. 

Item responses are ranked from 1 to 4, with higher scores 

corresponding to better behaviors (1, rarely; 2, occasionally; 

3, often; 4, always). The questionnaire has a minimum score 

of 10 and a maximum score of 40, with higher scores indicat-

ing better adherence. Our research has demonstrated this test 

to have good reliability, with a Cronbach’s alpha of 0.872.

ethical approval
The study was approved by the ethics committee at Qianfos-

han Hospital (YLS2012/46). The patients and their relatives 

were informed verbally and in writing about the study proto-

col and could decline to participate if they wished. The data 

were coded and anonymized before statistical analysis.

statistical analysis
We used descriptive statistics to analyze demographic covari-

ates and CDDS, SDS, and RADQ scores. To adjust for con-

founding variables such as demographic factors, a multiple 

regression model was used to assess the effects of diabetes 

distress on depression and the influence of diabetes distress 

and depression on treatment adherence. The independent-

samples t-test was used to assess for a difference in RADQ 

scores between depressed and nondepressed patients. The 

level of statistical significance was set at P , 0.05. All 

statistical analysis was carried out using Statistical Package 

for the Social Sciences version 17.0 software (SPSS Inc, 

Chicago, IL, USA).

Results
The characteristics of the 200 patients (96 male, 104 female) 

with type 2 diabetes are shown in Table 1. The age of the 

patients ranged from 22 to 80 years, and their mean dura-

tion of diabetes was 9 years. The majority (73%) of the 

study population received both medical therapy and lifestyle 

intervention. Their scores on the SDS, CDDS, and RADQ are 

also shown in Table 1. Considering an SDS score of 53 to be 

diagnostic, the incidence of depression was approximately 

24%, and almost 64% of the patients experienced moderate 

Table 1 Demographic and clinical characteristics of 200 patients 
and survey instrument results

Value

sex, n (%)
 Men 96 (48%)
 Women 104 (52%)
age, years mean (sD) 59.6 (11.0)
Diabetes duration, mean (SD) 9.0 (7.7)
education level, n (%)
 illiterate or primary school 34 (17%)
 Junior high school 38 (19%)
 senior high school or university 128 (64%)
Family history, n (%)
 Yes 61 (30.5%)
 No 139 (69.5%)
complication, n (%)
 Yes 92 (46%)
 No 108 (54%)
Treatment, n (%)
 Diet and exercise only 13 (6.5%)
 Medicine 40 (20%)
 Both the above 147 (73.5%)
Cohabitation, n (%)
 single living 12 (6%)
 living with a partner/other 188 (94%)
level of depressive symptoms
 slight, n (%) 152 (76%)
 Mild, n (%) 34 (17%)
 Moderate, n (%) 11 (5.5%)
 severe, n (%) 3 (1.5%)
Level of diabetes distress
 slight, n (%) 72 (36%)
 Moderate, n (%) 93 (46.5)
 severe, n (%) 35 (17.5%)
raDQ score (sD) 23 (6.0)

Abbreviations: RADQ, Revised Treatment Adherence in Diabetes Questionnaire; 
sD, standard deviation.

to severe distress in their daily life. The mean RADQ score 

was only 23.

Relationship between diabetes distress  
and depression
We used the Pearson’s correlation test to assess the relationship 

between depression and diabetes distress, and found a signifi-

cant correlation (r = 0.318, P , 0.01). A multiple regression 

model was used to explore the influence of diabetes distress 

on depression and to control for the effects of potential con-

founders such as demographic variables. The results shown 

in Table 2 indicate that higher family income and aging were 

associated with lower SDS scores (β = −0.529, P , 0.05 and 

β = −0.43, respectively, P = 0.014). Factors that significantly 

increased depression were CDDS scores (β = 5.34, P = 0.000) 

and family history (β = 3.2, P = 0.016).
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Influence of diabetes distress  
and depression on treatment adherence
We used a multiple regression model to determine whether 

diabetes distress contributed adversely to adherence with treat-

ment for diabetes, in which the RADQ score was considered as 

a dependent variable, while the demographic variables, CDDS 

scores, and the SDS scores were considered to be independent 

variables. As shown in Table 3, higher levels of diabetes distress 

and more complex treatment methods indicated poorer treat-

ment adherence (β = −2.30, P = 0.000 and β = −0.93, P = 0.012, 

respectively), whereas aging and cohabitation increased treat-

ment adherence (β = 0.089, P = 0.000 and β = 0.93, P = 0.012). 

However, depression was deleted from the model.

Difference of depressed  
and nondepressed in raDQ score
Table 4 shows that both diabetes distress and depression were 

related to RADQ scores. Table 3 indicates that depression 

did not contribute to adherence with treatment for diabetes. 

However, diabetes distress was shown to increase the risk of 

depression and to reduce treatment adherence. Therefore, we 

used the independent-samples t-test to assess whether depres-

sion had an adverse effect on treatment adherence. As shown 

in Table 4, there were differences in RADQ scores between 

depressed and nondepressed patients (t = 2.53, P , 0.05).

Discussion
Depression and diabetes distress are used widely as indicators 

of psychologic state in patients with type 2 diabetes. Some 

studies have demonstrated the influence of diabetes distress on 

diabetes,12 but such research is rare in the People’s Republic 

of China. We first investigated the present status of diabetes 

distress and depression simultaneously, and found that there 

were significant differences between the two. In our research, 

the prevalence of depression was about 24%, which is similar 

to that reported by Odusan et al.22 However, using the revised 

rating proposed by Fisher et al, ie, “2 score was the cut-off 

point”,16 the prevalence of diabetes distress was almost 64%, 

indicating that disease management and self-care are emo-

tionally burdensome for the majority of diabetes patients 

and that diabetes distress is more prevalent than depression 

in these patients. This was the first comparative study of 

the prevalence of diabetes distress and depression in type 2 

 diabetics. Further, although low family income and aging were 

risk factors for depression in our study, there is a suggestion 

that diabetes distress is another risk factor, which is similar 

to the observation made by Pouwer et al that “the occurrence 

of depression in diabetes patients was related to diabetes 

distress”,23 so, only assessing depression in diabetes patients, 

some patients with diabetes distress but not depression will 

be neglected. Meanwhile, our research perhaps explains the 

common phenomenon “why so many interventions based on 

depression have been conducted in diabetes patients, but the 

mental health was still the barrier to better treatment.”

The influence of depression on adherence with dietary 

recommendations and medication for diabetes has been 

reported extensively.24,25 However, there was a striking differ-

ence in our investigation in that after adjustment for diabetes 

distress, depression was deleted from the multiple regression 

model, whereas diabetes distress was strongly correlated 

with treatment adherence (see Table 3). To our knowledge, 

this is the first report suggesting diabetes distress is a risk 

factor for poor treatment adherence, and is also the first to 

demonstrate that depression has little impact on treatment 

adherence in the People’s Republic of China. We believe that 

this finding highlights a difference between diabetes distress 

and depression, and suggests that health educators need to 

focus on interventions based on diabetes distress.

Another notable feature of our study is its use of the 

RADQ which has been revised to be relevant for the Chinese 

health care system. Previous studies of adherence have been 

focused on diet, sport, medication, and glucose monitoring. 

However, the RADQ incorporates further biochemistry tests, 

frequency of reexaminations, and diabetes-related emergen-

cies in daily life. Given that treatment adherence was a better 

reflection than glucose control to doctors’ advice and nurses’ 

health education, the proof that diabetes distress played a 

more important part in glucose control than depression, could 

not indicate that diabetes distress was also more important 

Table 2 Relationship between depression and diabetes distress

Standardized  
coefficients

95% CI P-value

DD 5.34 3.53–7.15 0.000
age −0.43 −0.61 to −0.25 0.014
Family history 3.2 0.6–5.8 0.016
Family income −0.529 −1.05 to −0.003 0.049

Abbreviations: CI, confidence interval; DD, diabetes distress.

Table 3 Diabetes distress and treatment adherence of diabetes

Standardized 
coefficients

95% CI P-value

DD −2.30 −3.40 to −1.21 0.000
age 0.089 0.013–0.164 0.021
Cohabitation 0.994 0.023–1.836 0.044
Treatment −0.93 −1.77 to −0.22 0.012

Abbreviations: CI, confidence interval; DD, diabetes distress.
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in treatment adherence than depression. The present study 

underscores for caregivers the importance of diabetes distress 

in treatment adherence. In our investigation, the mean RADQ 

score was 23, indicating a moderate level of distress, which is 

a confusing problem for caregivers in the People’s Republic 

of China, given that it does not correspond with what the 

educators have contributed to the patients’ education. How-

ever, we speculate that this apparent contradiction could be 

explained as follows: our diabetes education is inadequate; 

psychological state is key to treatment adherence, but not only 

or not all depression was our main intervening criteria, so our 

previous depression-oriented intervention was inadequate; 

and perhaps, as the report suggested, diabetes distress was 

more important than depression to treatment adherence, but 

was previously neglected.

Although our results for depression and adherence are in 

contrast with those reported by others, we do not disagree with 

earlier findings. We used the independent-samples t-test to test 

for differences in treatment adherence between depressed and 

nondepressed patients, and the result was contrary to what 

Table 3 shows. However, this apparent contradiction could 

be interpreted as an indicator that both diabetes distress and 

depression stem from diabetes self-care and are emotionally 

burdensome, which were some overlapping experiences, the 

previous findings about depression on adherence might be 

explained by diabetes distress, which was similar to Koko-

szka et al.26 We conclude that diabetes distress plays a more 

important part in treatment adherence, because depression 

was deleted from the multiple regression model. However, we 

speculate that this explanation applies only to patients with 

minor depression, as for the major ones especially the patients 

with antidepressant, the depressed state will influence patients’ 

treatment adherence seriously, simultaneously, another reason 

perhaps was a limitation of our investigation: the subjects in 

our study were only inpatients who did not have a diagnosis 

of depression in their medical records.

The results of this comparative study confirm our 

hypothesis that even low levels of depression can have a 

significant negative impact on treatment adherence and 

 suggest that diabetes distress is an effective indicator of 

minor depression which could impair treatment adherence 

and self-management. Therefore, we suggest that some 

specialized psychological intervention, eg, using a diabetes 

distress scale and treating depression, would be an effective 

tool to prevent psychological problems and promote patient 

adherence with treatment.

Conclusion
This study documents the use of the CDDS in Chinese 

patients and encourages health care providers to undertake 

further international research on emotional distress in patients 

with diabetes. We compared the influence of diabetes distress 

and depression on patient adherence with treatment. Our 

results indicate that although diabetes-related distress may 

play a more important part than depression in patient adher-

ence, both are risk factors for poor adherence. The findings 

of this study suggest that health care providers should dif-

ferentiate between diabetes distress and depression, and that a 

primary health care program addressing psychological health 

in diabetes patients should be widely implemented.
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Table 4 Difference in RADQ score between depressed and nondepressed patients

Correlations/P Depressed Nondepressed

Diabetes distress Depression

raDQ scores −0.423/0.000 −0.285/0.009 24.82 ± 6.08 25.06 ± 5.40
Diabetes distress 0.318/0.000
t   2.53
P ,0.05

Abbreviation: RADQ, Revised Treatment Adherence in Diabetes Questionnaire.
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