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Abstract 
Objective: The purpose of this study was to investigate the prevalence of depression and diabetes-related distress, and 
their associated risk factors, in patients with type 2 diabetes attending a diabetes center of a Dutch general hospital.   

Methods: A cross-sectional study of 147 adults with insulin-treated type 2 diabetes during the period January-May 2011. 
Data on depression and diabetes-related distress rates were collected using the WHO-5 and PAID self-reported 
questionnaires. Hierarchical multiple regression analyses were performed.   

Results: The prevalence of poor well-being (WHO-5 score < 28-50 >) was 9.6 % and that of depression (WHO-5 score ≤ 
28) was 12.9 %. Significant risk factors for depression were diabetes-related distress, stress due to life events in the past 12 
months, female gender, and educational level.  The prevalence of diabetes-related distress (PAID score ≥ 33) was 8.8 %, 
and significant risk factors were well-being and HbA1C levels.  

Conclusions: While the prevalence of depression in the overall Dutch population is approximately 6.2%,  the prevalence 
of depression or diabetes-related distress in patients with insulin-treated type 2 diabetes attending a Dutch diabetescenter ,  
is approximately 20%. Findings support the routine screening of patients with diabetes for depression and diabetes-related 
distress. In addition to well-known demographic, clinical, and psychosocial factors, stress due to life events in the past 12 
months was identified as a risk factor of depression. The diabetes nurse specialists (DNSs) play a key role in counseling 
the process of behavioral change and supporting self-management in their patients. Paying attention to significant risk 
factors may be valuable for DNSs to detect and monitor psychological distress; which may improve treatment outcomes.  

Key words  
Type 2 diabetes, Depression, Prevalence, Well-being, Diabetes-related distress, Risk factors 

1 Introduction 
The prevalence of diabetes is increasing worldwide and was estimated to be 6.4% among adults (age 20–79 years) in 2010 
and is estimated to be 7.7% by 2030 [1]. Diabetes is often complicated by cardiovascular disease, neuropathy, nephropathy, 
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and/or retinopathy. The primary aim of treatment, which usually consists of lifestyle changes and polypharmacy with oral 
antihyperglycemic agents, insulin, and antihypertensive and cholesterol-lowering drugs, is to achieve normal blood 
glucose levels with a view to preventing complications and maintaining a good quality of life [2]. Self-management is an 
essential element of diabetes care and refers to the individual`s ability to manage symptoms, treatment, physical and 
psychological consequences, and lifestyle changes inherent to this chronic condition [3]. Diabetes management requires 
long-term adherence to diet, physical activity, medication, and frequent monitoring of blood glucose levels, and patients 
have to learn to integrate self-management into their daily lives and to cope with complications. The diabetes nurse 
specialists (DNSs) play a key role in coordinating the process of behavioral change and supporting self-management [4, 5] 

by discussing influential factors, such as adverse life events and well-being, with the patient [6]. The continued need for 
self-management makes patients with diabetes vulnerable to psychological distress, such as depression and emotional 
distress [7]. Chronic depression can seriously hamper an individual's ability to take care of everyday responsibilities. 
Depression affects about 6.2 % of the general Dutch population, but especially affects people aged 25-45 years and  
women [8]. The prevalence of depression in patients with type 2 diabetes is significantly higher than that in the general 
population (17.6 % vs. 9.8%, respectively; p < 0.0001) [9]. People with diabetes can also experience subclinical emotional 
distress, such as feelings of guilt, frustration, being overwhelmed, anger, or fear [7]. Studies have shown that depression 
and diabetes-related distress can disrupt self-management [10] and worsen glycemic control [11, 12], thereby increasing the 
risk of complications [13-16], mortality [16], and loss of quality of life [17]. Risk factors for depression are female gender [9, 18], 
age <64 years [19, 20], low education [19], presence of complications [21], major life events [22], functional limitations [21], poor 
glycemic control [7, 11], and insulin treatment [23]. Efficient psychological care such as cognitive behavioral therapy or 
medication is available [7]. Unfortunately the detection rate of depression in patients with diabetes, which is an important 
condition for treatment, is still low [24]. Given the importance of a timely diagnosis and treatment of psychosocial distress, 
and screening for depression and diabetes-related distress in patients with diabetes should be integrated in structural 
diabetes care [2, 4, 25-27]. To support the need for such screening, the aim of this study was to estimate the prevalence of 
depression and diabetes-related distress and to investigate relevant risk factors in patients attending a diabetes center.  

2 Methods 

2.1 Patients  
In this cross-sectional study, patients with type 2 diabetes attending the diabetes center of a Dutch general hospital 
(January – May 2011) were eligible for participation. Eligibility criteria were age > 18 years, diagnosis type 2 diabetes 
with or without complications, and taking insulin for >1 year. Exclusion criteria were treatment with only oral diabetes 
medication, an impaired ability to complete questionnaires due to psychiatric, visual, or other disorders. All eligible 
patients were told about the study and were invited to participate by the DNSs after their scheduled visit. Patients who 
were willing to participate received written information about the study, a letter inviting them to participate, an informed 
consent form, and questionnaires in an envelope handed out by the DNSs. The questionnaires could be filled in at home 
and sent anonymously to the principal investigator (A.F). The study was carried out accordingly to the principles of the 
Declaration of Helsinki [28] and was approved by the hospital’s Internal Review Board Committee. 

2.2 Measurements  
Demographic and clinical characteristics, including age (in years), gender, marital status, educational level (high 
education being defined as secondary school or university), year of diabetes onset, history of treatment by psychologist or 
psychiatrist (yes/no), and current stress due to a life event in the last 12 months (yes/no), were assessed by self-report. Life 
events were described as the presence of illness, death in the social network, loss of business, divorce, or moving house. 
Information about complications, functional limitations, and HbA1C levels was obtained from the medical records. 
Macro- and micro-vascular complications were defined as cardiovascular disease (myocardial infarction, stroke, or 
peripheral arteriosclerosis), retinopathy (background, pre-proliferative or proliferative), neuropathy (absence or reduced 
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vibratory sensation and/or diabetic foot ulcers), and nephropathy (positive micro- or macro-albuminuria or decreased renal 
function with a glomerular filtration rate of < 60 mL/min per 1.73 m2). Complications such as dyspnea of effort, angina 
pectoris, pain, and invalidity were noted.  

Depression was measured using the short version of the World Health Organization (WHO) Well-Being Scale [29]. This 
scale (WHO-5) was designed to measure psychological well-being and has been validated in different populations, 
including patients with diabetes [30-32]. The WHO-5 questionnaire is recommended by the WHO as a first step in a 
two-stage screening process for depression and should be followed by a structured clinical interview according to the 
Diagnostic and Statistical Manual of Mental Disorders to confirm the diagnosis [33]. The positively formulated items of the 
WHO-5 questionnaire are related to mood (good spirits, relaxation), vitality (being active and waking up fresh and rested), 
and general interests (being interested in things) in the previous 2 weeks and are scored on a 6-point Likert scale, ranging 
from 0 (not present) to 5 (constantly present). Total scores were transformed to a 0-100 scale to compare the results [18]. A 
score below 50 suggests poor emotional well-being and a score below 28 is indicative of depression [30-32], with a 
sensitivity of 100% and a specificity of 74.1% [32]. In the current study population, the WHO-5 scale had an internal 
consistency (Cronbach alpha coefficient) of .90, which is sufficient [34].  

Diabetes-related distress was measured with the validated Problem Areas in Diabetes-scale (PAID), a screening 
instrument for depression and diabetes-related distress [27-35]. This scale measures four problem areas in diabetes: negative 
emotions (12 items), concerns regarding treatment (3 items), food-related problems (3 items), and social support-related 
problems (2 items), scored on a 5-point Likert scale (0–4), ranging from ‘no problem at all’ to ‘a very serious problem’. 
Total scores were transformed to a 0 –100 scale. Higher scores are indicative of greater emotional distress. A cut-off score 
≥ 33 is appropriate for detecting clinical and subclinical depression with a sensitivity of 79% and a specificity of 76% [27]. 
In the current study, the PAID scale had a Cronbach alpha coefficient of .93, which is sufficient [34]. 

2.3 Statistical analyses  
Statistical analyses were performed using SPSS version 19.0 UK (SPSS Inc., Chicago, IL). Descriptive statistics were 
used to calculate percentages, means, and standard deviations of demographic and clinical variables. Differences between 
men and women were measured using χ2 test for categorical variables and Student’s t-test for continuous variables. 
Hierarchical multiple regression was used to investigate the influence of demographic, clinical, and psychosocial factors 
on depression and diabetes-related distress. As recommended by Pollit et al, a sample size of at least 115 participants was 
needed for the multiple regression analyses [36]. Independent variables were entered in three blocks. The first block 
contained demographic variables (age, education, marital state, and gender), the second block contained psychosocial 
variables (WHO-5 or PAID scores and stress due to life events), and the third block contained clinical variables (HbA1C, 
diabetes complications, and diabetes duration). A p-value of < 0.05 (two tailed) was considered to be statistically 
significant in all analyses. Preliminary analyses were performed to ensure no violation of the assumptions of normality, 
linearity, and homogeneity of variance. 

3 Results and discussion 

3.1 Baseline characteristics  
Of the 276 patients recruited, 46 patients did not give their informed consent because of feeling stressed at that moment, 
difficulties, lack of interest, lack of time, lack of understanding, and forgetfulness on the part of the DNSs. Of the 230 
patients who provided their consent, 147 participants returned completed questionnaires (response rate 64 %). The reasons 
for non-response are not known. Baseline demographic and clinical characteristics are reported in table 1. All patients 
were of Caucasian origin, and there were no differences in demographic and clinical variables between men and women.  
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Table 1. Baseline characteristics of the study population 

 Item  Percentage 

Demographics values (n= 147)     

  male (n, %)  87 (59.2) 

  age in years (mean ± SD)  65.9 ± 9.7 

  married or partner (n, %)    112 (76.2) 

Education Level (n= 146)     

  low education (n, %)  80 (54.8) 

  medium or high education (n, %) 66 (45.2) 

Emotional well-being (n= 145)     

  life event experienced in last 12 months (n, %) 54 (37.2) 

  psychologist / psychiatrist ever (n, %) 15 (10.3) 

Clinical values (n=147)      

  
HbA1C in mmol/mol  (mean ± SD) 
HbA1C in mg/dL (mean ± SD) 

54.6 ± 11.2 
158.4 ± 44.4 

Complications (n= 106)       

  cardiovascular disease (n, %)  54 (36.7) 

  retinopathy (n, %)  16 (10.9) 

  nephropathy (n, %)  27 (18.4) 

  neuropathy (n, %)   9 (6.1) 

Functional limitations (n= 106)    

  
dyspnea of effort, pain due to intermittent claudication or 
neuropathy, disability due to amputation or  
cerebrovascular accident (n, %) 

 30 (28.3)* 

Duration of diabetes (n = 147)         

  diabetes duration in years (mean ± SD) 15.6 ± 9.5 

Note. HbA1C (glycated hemoglobin) levels are measured in the last 4 months. SD, Standard Deviation. Cardiovascular disease, myocardial infarction, stroke, or peripheral arteriosclerosis. Retinopathy, 

background, pre- or proliferative. Neuropathy, absence or reduced vibratory sensation and/or diabetic foot ulcers. Nephropathy, albuminuria or decreased renal function with a glomerular filtration rate of 

< 60 mL/min per 1.73 m2). Low education is defined as no education or primary school; medium education is defined as vocational education; and high education is defined as secondary school and 

university.  * missing reports in 28 cases 

3.2 Prevalence of depression 
In table 2, mean WHO-5 and PAID scores are presented for the total sample and by gender. Fourteen patients (9.5%) 
experienced poor emotional well-being (WHO-5 <28-50>) and 19 (12.9%) depression (WHO-5 score ≤ 28). Mean scores 
were significantly different in men and women (MD = 12.77, 95 % CI: 4.44 to 21.10). Patients who reported being stressed 
because of a recent life event had significantly lower WHO-5 scores than did those without such stress  (53.7 ± 25.6 versus 
71.8 ± 21.7, respectively; t (143) = 4.56, p < 0.0001). Four patients (2.7%) with poor well-being (WHO-5 ≤ 50) and four 
patients (2.7 %) with depression (WHO-5 ≤ 28) also had high levels of diabetes-related distress (PAID ≥ 33).  

Table 2. Prevalence of depression (WHO-5) and diabetes-related emotional distress (PAID) in men and women 

    Total   n=147 men n= 87 women n= 60 Mean Difference (95 % confidence interval) 

WHO   mean ± SD 65.2 ± 24.5 70.4 ± 20.7 57.7 ± 27.6 12.77  (4.44 to 21.1) 

total <28-50>   n (%) 14 (9.5) 9 (10.3) 5 (8.3)   

total ≤ 28  n (%) 19 (12.9) 5 (5.7) 14 (23.3)    

PAID   mean ± SD 13.3 ± 13.8 12.0 ± 12.8 15.2 ± 14.9 –3.17   (–7.72 to 1.38)  

total ≥ 33 n (%) 13 (8.8) 7 (8.0) 6 (10.0)   
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Table 3. Demographic, psychosocial, and clinical predictors of depression (WHO-5) in type 2 diabetes patients  

Final model  Standardized Beta t p R square 

1. Demographic variables         

female   -0.157 -2.006 0.047 

   0.135 
low education  0.146  1.944 0.054 

relation   0.066  0.898 0.371 

age  -0.078 -0.966 0.336 

2. Psychosocial variables         

diabetes distress -0.394 -5.306 0.000 
  0.343 

life events -0.282 -3.892 0.000 

3. Clinical variables         

duration of diabetes 0.066 0.883 0.379 

  0.354 HbA1C  0.063 0.849 0.397 

complications 0.078 0.996 0.321 

3.3 Prevalence of diabetes-related emotional distress  
Thirteen patients (8.8%) experienced diabetes-related distress (PAID ≥ 33). Scores were not significantly different 
between men and women (MD = - 3.17, 95 % CI: -7.86 to 1.52) or between those who were or were not stressed by a life 
event in the last 12 months (p =.23). The main PAID items scored concerned negative emotions.  

3.4 Risk factors associated with depression  
Hierarchical multiple regression analyses were carried out to investigate the influence of different factors on depression 
(see Table 3). Demographic variables were entered at step one, explaining 13.5% of the variance in depression. 
Psychosocial variables (PAID and stress due to a life event), entered in step two, explained an additional 21% of variance. 
After entry of the clinical variables in step three, the total variance explained by the model was 35.4%, (F (9, 135) = 8.2, p= 
<.001). In this model, diabetes-related distress (assessed by PAID scale; beta= -.39, p < .001), stress due to a life event 
(beta = - .28, p < .001), female gender (beta = -.16, p = -.047), and educational level (beta = -.16, p = 0.054) were 
significant risk factors for depression. 

Table 4. Demographic, psychosocial, and clinical predictors of diabetes-related emotional distress (PAID) in type 2 
diabetes patients  

Final model    Standardized Beta t p R square 

1. Demographic variables      

female     0.077  0.920  0.359  

low education  -0.081 -1.018  0.310  

relation    0.121  1.568  0.119  

age   -0.143 -1.692  0.093  

       0.060 

2. Psychosocial variables     

WHO-5 scores  -0.438 -5.306 0.000  

life events    -0.099 -1.230 0.221  

       0.218 

3. Clinical variables      

duration of diabetes  0.084 1.070 0.287  

HbA1C   0.234 3.111 0.002  

complications  0.081 0.980 0.329  

            0.282 
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3.5 Risk factors associated with diabetes-related emotional distress  
On hierarchical regression analysis, demographic variables, psychosocial variables, and clinical variables explained 
28.2% of the variance in diabetes-related emotional distress (F(9, 135) = 5.9, p= <.001) (see Table 4). WHO-5 scores 
(beta= -.44, p < .001) and HbA1C levels (beta = .23, p < .005) were significant risk factors for diabetes-related emotional 
distress.  

3.6 Discussion 
In the present study, 33 patients (22.4%) experienced poor well-being (WHO-5 ≤ 50), including 19 patients (12.9%) who 
had depression (WHO-5 ≤ 28). Thirteen patients (8.8%) experienced diabetes-related distress (PAID ≥ 33). Corrected for 
four patients who scored low well-being as well as elevated diabetes-related distress, in total, 28 patients (19.0%) suffered 
from depression or distress. Risk factors for depression were elevated diabetes-related distress, measured by the PAID; 
female gender; stress due to a life event experienced in the last 12 months, and educational level. Risk factors for 
diabetes-related distress were decreased well-being, measured with the WHO-5 scale, and elevated HbA1C levels.  

The prevalence of poor well-being was slightly lower than in other studies [18, 19, 21, 37, 38]. This might be due to differences 
in setting, assessment instruments or basic characteristics of the study population such as age, where younger age (< 64) 
was reported as a risk factor for depression in diabetes patients [19]. Although the same assessments instruments were used, 
another Dutch multicenter study reported a higher prevalence of low WHO-5 scores (25% vs.12.9%) [18]. This discrepancy 
could be due to differences in study population such as patients with severe co-morbidity and complications versus 
relatively healthy subjects [21]. While the patients included in the current study were of Caucasian origin, Power et al. 
attributed the high prevalence of depression in their study to the high proportion (27 %) of participants with a migrant 
background [18].  

The total mean PAID score was lower in the current study than in other studies [23, 27, 35, 39], which might be due to the older 
age of the study participants and their Caucasian background. PAID items related to negative emotions contributed the 
most to diabetes-related distress, as has been reported previously [23, 35].  

Several limitations of this study need to be mentioned. First, 36% of the patients who gave their informed consent failed to 
return completed questionnaires. Although the characteristics of the study patients were comparable with those of the 
diabetes population in the diabetes center under investigation, the authors cannot rule out some selection bias. Second, the 
cross-sectional study design means that it is not possible to draw long-term conclusions. Third, because the study 
population consisted exclusively of patients of Caucasian origin, conclusions cannot be drawn about other populations. 

Despite these limitations, the results of the present study are potentially of clinical value. The study was performed in a 
general hospital setting, which may increase the generalizability of the results. Furthermore, according to the informed 
consent of the participants, the investigator reports all patients who were positively screened for depression or distress to 
their physicians. Subsequently, the physicians offered a selection of these patients (i.e. who were not receiving psycho- 
logical care yet), a referral to a psychologist who is also a member of the multi-disciplinary diabetes team.    

Another point of clinical value is that structural screening for and monitoring of psychosocial distress of patients with 
diabetes by DNSs is not common in the Netherlands yet.  Anticipating on a Dutch upcoming multi-disciplinary diabetes 
guideline  to support screening for and monitoring of psychological distress, DNSs were involved in this baseline study by 
inviting the patients and explaining the study. Although their involvement was limited, this seemed to be an essential 
format in clinical practice for detecting patients with psychosocial burden. These nurses have an intensive, long- 
relationship with patients and already play a key role in counseling the process of behavioral change and supporting 
self-management in their patients. The DNSs however, experienced a lack of skills for discussing psychological issues 
when this occurred. DNSs indicated they need training before structural screening is implemented, in which they can 
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probably play a role. According to their opinion, this training should include training of communications skills, knowledge 
of risk factors, the use of recommended screenings-instruments with corresponding cut-off scores, referral indications and 
understanding of organizational conditions (e.g. responsibilities, follow-up, reimbursement policies). Also valuable to 
realize, is that the variance in depression or diabetes–related distress is mainly explained by psychosocial variables rather 
than demographic and clinical variables. The present study identified in addition to well-known demographic, clinical, and 
psychosocial factors, ‘stress due to life events’ in the past 12 months as a significant risk factor of depression, as being very 
recently published by others [22]. Finally, the results of our study shows that a great deal of the variance in psychosocial 
distress is not explained yet, which represents a challenge for future research.  

4 Conclusion 
Depression was more common in the study population than in the general Dutch population (20 % vs. 6 %). In addition to 
well-known demographic, clinical, and psychosocial factors, ‘stress due to life events’ was identified as a significant risk 
factor of depression.  

5 Practice implications 
Findings provide support for the recommendation to screen patients with type 2 diabetes for depression and diabetes- 
related distress, in which DNSs can probably play a role. Paying attention to significant risk factors during regular contacts 
can be valuable for DNSs in detecting and monitoring psychological distress; which may improve treatment outcomes. 
New studies are needed to substantiate the impact of our findings and investigate risk factors in clinical practice.  
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