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Background: Type 2 diabetes is a disease that affects the functioning and life of both the 
patient and their family. It involves the constant treatment, self-care, monitoring of blood 
glucose levels and adherence to physical activity recommendations. As a result, it causes 
discomfort, distress and reduces the quality of life.
Aim: Due to the lack of a scale that would precisely evaluate the level of distress in patients 
with diabetes in Poland, we decided to linguistically adapt the DDS scale to the Polish 
population and investigate its psychometric properties in relation to Polish patients.
Material: The study group consisted of 336 individuals in total, including 156 females 
(46.43%) and 180 males (53.57%), aged 59.13±8.4 on average. The patients were under the 
care of a specialist diabetes clinic. The research tool was the Diabetic Stress Scale (DDS).
Results and Conclusion: Our analysis showed that the reliability of both the scale and its 
components was at a good level. Only the RD-related part was characterised by a lower 
Cronbach’s alpha coefficient of 0.614. The DDS scale can be successfully used for the 
assessment of distress in the Polish population of patients with type 2 diabetes.
Keywords: diabetes, distress, depression

Background
DM constitutes a significant global health problem and is among the most frequent causes 
of death. According to the literature, there were 463 million diabetes patients in 2019, and 
the number will increase to 700 million by 2045.1 The incidence of the disease varies 
across continents, depending on the presence of associated risk factors.

Type 2 diabetes is a disease that affects the functioning and life of both the 
patient and their family. It involves the constant treatment, self-care, monitoring of 
the level of glucose and adhering to the recommendations related to physical 
activity. Despite the help of diabetes specialists, patients have to make most of 
the urgent, treatment-related decisions on their own, which causes frustration and 
reduces their quality of life.2

It is not surprising that mental suffering is particularly common in diabetes 
patients, especially those dependent on others and lacking the means and possibility 
to function independently.3,4 The duration of the disease is also irrelevant as the 
related distress is already caused by the diagnosis itself and the awareness of 
possible complications.5

Patients with diabetes develop depressive disorders, even though they are not 
necessarily clinically diagnosed with depression, and certainly show an increased 
level of emotional stress related to diabetes-related fears and concerns.6,7
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The Diabetes Distress Scale (DDS) is a tool developed 
by Polonsky et al8 based on the Questionnaire on Stress in 
Patients with Diabetes-Revised (QSD-R)9 and the Problem 
Areas in Diabetes Scale (PAID).3 It is a short tool for the 
assessment of diabetes-related emotional stress which iden-
tifies patients’ distress associated with the treatment, emo-
tional burden, social support and the availability of medical 
care. DDS measures four various dimensions of distress: 1) 
regime-related distress; 2) physician-related distress; 3) 
emotional burden and 4) interpersonal distress.3,10

DDS was developed in the United States but it was also 
linguistically and psychometrically adapted to other popu-
lations: Danish, Norwegian, Chinese and Thai.11–14

Aim
Since there are no reliable scales that would precisely 
assess the level of distress in patients with diabetes in 
Poland, we decided to linguistically adapt the DDS scale 
to the Polish population and investigate its psychometric 
properties in relation to Polish patients.

Methods
The study was conducted from January to December 2019 at 
the University Clinical Hospital in Wroclaw, Poland. The 
sample consisting of 336 patients with type 2 diabetes (mean 
age 59.13±8.4 years) was recruited from among 380 patients 
who had been suffering from diabetes for at least 5 years. 
The recruitment process is presented in a diagram (Figure 1).

According to the data of the National Health Fund and 
the Diabetes Coalition, it is estimated that there are approx. 
3.5 million people with diabetes in Poland, which constitutes 
9% of the entire population. T2DM has been diagnosed in 
2 million patients, which constitutes 6% of the whole 

population. Given the fact that 6% of the population in 
Poland has T2DM (assuming a maximum error of 3% and 
a confidence interval of 90), it was estimated that the sample 
should include a minimum of 163 individuals. Therefore, the 
size of the sample used in the study was deemed sufficient.

Inclusion Criteria
The following inclusion criteria were applied: age > 18, at 
least 5 years since the diagnosis of type 2 diabetes, lack of 
diagnosed cognitive disorders, patient’s consent to partici-
pate in the study.

Exclusion Criteria
Age < 18 years, less than 5 years since the diagnosis, 
documented cognitive impairment, lack of consent to par-
ticipate in the study.

Ethics
The study was approved by the Bioethics Committee of 
the Wroclaw Medical University (KB approval No. - 622/ 
2018). All patients gave their informed consent to partici-
pate in the study and were informed that they could with-
draw their participation at any time. The report from the 
study complied with the principles of the Helsinki 
Declaration and the guidelines of Good Clinical Practice.

Research Instrument
The DDS tool consists of 17 items and four dimensions: 
emotional burden EB (five items), physician-related dis-
tress PD (four items), regimen-related distress RB (five 
items) and diabetes-related interpersonal distress ID (three 
items). The items are measured using the 6-point Likert 
scale, from 1 (no problems) to 6 (severe problems), based 

Excluded from the study ( N=18)

Resignation from the study (N=12)

Screened for 
eligibility

N=370
Eligible patients

N=360 

Included

N=340

Analysed

N=336

Incorrectly completed
questionnaire (N=4)

Figure 1 The recruitment process.
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on the degree to which each item currently poses 
a problem in the participant’s life. It was demonstrated 
that the original version of DDS is reliable (Cronbach’s 
alpha = 0.93).8 The mean score for total distress was 
calculated by dividing the total score by 17. Each subscale 
of a specific domain was calculated by dividing the total 
score of the subscale by the number of questions relating 
thereto. With the possible range of 1 to 6, total DDS and 
each of its components were evaluated using the mean 
scores < 2 indicating that there was no distress, mean 
scores between 2 and 2.9 indicating moderate distress, 
mean scores ≥3 indicating a high level of distress.

The tool was made available to the authors of the 
Polish version by the Behavioral Diabetes Institute in 
San Diego. A panel of experts (including one diabetes 
educator, one nurse from a diabetes unit and one physi-
cian) reviewed the completed translation. The team dis-
cussed discrepancies between the original and the obtained 
version of the questionnaire and reached a consensus. The 
pilot test was conducted on a pilot group consisting of 10 
adults with type 2 diabetes from PHC. The participants 
were asked to read the questions and verbally assess their 
clarity. No changes were made as no problems were noted. 
The participants of the pilot test were not included in the 
study group.

Data Analysis
Internal consistency was evaluated using Cronbach’s 
alpha, total correlation and confirmatory factor analysis 
(CFA). Since the DDS items are expressed on an ordinal, 
not continuous scale, parameters were evaluated using the 
Diagonally Weighted Least Squares method. The level of 
significance in the analysis was set at 0.05. Therefore, all 
p values below 0.05 were considered to indicate significant 
relationships. The analysis was conducted with the use of 
the R software, version 3.6.0.15,16

Results
The study group consisted of 336 individuals in total, 
including 156 females (46.43%) and 180 males 
(53.57%), aged 59.13±8.4 years on average. Most partici-
pants had vocational (157, 46.73%) or secondary 106 
(31.55%) education, and were in relationships 283 
(84.23%). Most patients were also professionally active 
243 (72.32%) and residing in the country 243 (72.32%).

In 294 (87.50%) individuals the disease was diagnosed 
5–10 years earlier, while 42 (12.5) participants were suf-
fering from diabetes for more than 10 years. As many as 

222 (66.07%) individuals were receiving treatment with 
oral antidiabetic medications, 77 (22.92%) were treated 
with insulin and 37 were receiving combination treatment 
(11.01%). Diabetes was accompanied by hypertension in 
140 patients (41.67%), eye diseases in 84 patients 
(25.00%), ischemic heart disease in 55 patients (16.37%) 
and renal failure in 27 patients (8.04%).

Specialists diagnosed the following complications of 
diabetes: retinopathy in 90 patients (26.79%), diabetic 
neuropathy in 54 patients (16.07%), nephropathy in 30 
patients (8.93%) and diabetic foot syndrome in 12 patients 
(3.57%) (Table 1).

The DDS questionnaire enables the assessment of the 
level of diabetes-related distress along with its four com-
ponents. The score in each scale is the average of the items 
included in it, namely a number from 1 to 6. Higher scores 
indicate an increased level of diabetes-related stress. The 
scores were interpreted according to the following key for 
the scale: - scores < 2 points indicate the normal level of 
distress, scores > 2 to 2.9 points indicate moderate distress 
and scores > 3 to 6 points indicate severe distress (ie 
a level of distress that requires medical attention).5

In the Total diabetes-related distress item, the level of 
distress was high in 190 out of 336 study participants 
(56.55%), moderate - in 128 subjects (38.10%), and nor-
mal - in 18 individuals (5.36%).

In the Emotional burden (EB) item, distress was severe 
in 177 (52.68%) out of 336 participants, moderate - in 111 
subjects (33.04%) and normal - in 48 subjects (14.29%).

In the Physician-related distress (PD) item, distress was 
severe in 248 (73.81%) out of 336 participants, moderate - 
in 59 patients (17.56%), and the condition of 29 patients 
was normal (8.63%).

In the Regimen-related distress (RD) item, distress was 
moderate in 157 (46.73%) out of 336 participants, severe - in 
132 subjects (39.29%), and normal in 47 patients (13.99%).

In the Diabetes-related interpersonal distress item, the 
level of distress was normal in 129 (38.39%) out of 336 
participants, moderate - in 107 subjects (31.85%) and 
severe - in 100 individuals (29.76%) (Table 2).

Analysis of Individual Items
The floor effect is the percentage of the respondents who 
selected the answer with the lowest score in a given ques-
tion. The ceiling effect, on the other hand, is the percen-
tage of respondents who selected the answer with the 
highest score in a given question. A high floor or ceiling 
effect in a given question indicates that it may not be 
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entirely suitable for the analysed population. No floor/ 
ceiling effects were observed in the study group (Table 3).

Reliability of the Tool
Confirmatory Factor Analysis
Since the DDS items are expressed on an ordinal, not 
continuous scale, the authors applied the Diagonally 
Weighted Least Squares method.

The original structure of DDS is based on four factors 
(plus the total score) (Table 4).

For this structure, the obtained values of fit indices 
RMSEA, CFI and TLI were unsatisfactory. However, the 
SRMR value indicated that the model was well-adjusted to 
the data (the exact values are described as Model I in Table 5).

Since no direct confirmation of the 4-factor structure of 
DDS was obtained, the authors applied modifications indicated 
by the so-called modification indices. In this case, they suggest 
that correlations between the following item pairs must be 
introduced into the model: 1 and 5, 6 and 12, 8 and 12.

It enables obtaining the desired parameter values 
(SRMR<0.09, CFI>0.96, model II in the Table 5).

Since all the correlations included in the model com-
bine items belonging to the same subscale, they do not 
change the factor structure of DDS.

Loadings of particular items ranged from 0.383 to 
0.779 and were statistically significant (p < 0.05) 
(Table 6). Loadings are interpreted as correlations of 
items with the subscale to which they belong. Their sig-
nificance means that all items significantly correlate with 
the score of “their” subscale (loadings are frequently 
referred to as the CFA-implied item-total correlations).

Internal Consistency
Internal consistency was assessed using Cronbach’s α to 
determine whether all items on the multi-item scale 

Table 1 Characteristics of the Study Group

Parameter Total 
(N=336)

Age [years]. Mean ± SD 59.13±8.4
Median 59

Quartiles 54–64

HbA1c [%]. Mean ±SD 6.59±1.26
Median 6.4

Quartiles 5.8–7

Sex Women 156 (46.43%)
Male 180 (53.57%)

Place of residence City 224 (66.67%)
Country 112 (33.33%)

Education Primary 12 (3.57%)
Vocational 157 (46.73%)

Secondary 106 (31.55%)

Higher 61 (18.15%)

Marital status Single 26 (7.74%)
Married 283 (84.23%)

Divorced 16 (4.76%)

Widowed 11 (3.27%)

Professional activity Employed 243 (72.32%)
Unemployed 93 (27.68%)

Comorbidities Ischemic Heart 

Disease

Yes 55 (16.37%)
No 281 (83.63%)

Hypertension Yes 140 (41.67%)
No 196 (58.33%)

Circulatory 
failure

Yes 33 (9.82%)
No 303 (90.18%)

Renal failure Yes 27 (8.04%)
No 309 (91.96%)

Eye diseases Yes 84 (25.00%)
No 252 (75.00%)

Complications 

of diabetes

Retinopathy Yes 90 (26.79%)
No 246 (73.21%)

Nephropathy Yes 30 (8.93%)
No 306 (91.07%)

Diabetic 

neuropathy

Yes 54 (16.07%)
No 282 (83.93%)

Diabetic foot 
syndrome

Yes 12 (3.57%)
No 324 (96.43%)

Disease duration 5–10 years 294 (87.50%)
> 10 years 42 (12.50%)

(Continued)

Table 1 (Continued). 

Parameter Total 
(N=336)

Treatment Oral 

medication

222 (66.07%)

Insulin 77 (22.92%)

Combination 

treatment

37 (11.01%)

Abbreviation: SD, standard deviation.
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measured the same concept. It was calculated for the entire 
tool and each subscale. The total score of DDS and 3 out 
of 4 subscales was > 0.7. Only the Regimen-related dis-
tress (RD) subscale scored < 0.7.

Values of Cronbach’s alpha for particular subscales are 
presented in Table 7.

An adjusted item-sum correlation was also performed. 
The adjusted item-sum correlations were first used to iden-
tify the items that were not in agreement with other items in 
the questionnaire. The item-sum correlations should be > 0.4 
to be considered acceptable The impact of removing a single 
item on Cronbach’s α coefficient was also determined. 
Removal of none of the items improved the reliability of 
the Regimen-related distress (RD) subscale (Table 8).

Content Validity
The original DDS seemed acceptable, and no cultural or 
language-related differences are visible between Poland 
and the home country of the creators of DDS in terms of 
distress caused in patients with type 2 diabetes.

Table 2 Characteristics of the DDS Scales

Level of Diabetes- 
Related Distress n (%)

Domain of Distress

Total Diabetes- 
Related Distress

Emotional 
Burden (EB)

Physician-Related 
Distress (PD)

Regimen-Related 
Distress (RD)

Diabetes-Related 
Interpersonal 
Distress (ID)

Normal condition 18 (5.36%) 48 (14.29%) 29 (8.63%) 47 (13.99%) 129 (38.39%)

Moderate distress 128 (38.10%) 111 (33.04%) 59 (17.56%) 157 (46.73%) 100 (29.76%)

High distress 190 (56.55%) 177 (52.68%) 248 (73.81%) 132 (39.29%) 107 (31.85%)

Table 3 The Floor and the Ceiling Effect in the Study Group

Item Floor Effect Ceiling Effect No Data

1 9.8% 20.5% 0.0%

2 15.8% 8.3% 0.0%

3 17.9% 5.7% 0.0%

4 18.5% 4.2% 0.0%

5 5.7% 7.7% 0.0%

6 25.6% 2.7% 0.0%

7 4.5% 12.5% 0.0%

8 12.5% 3.0% 0.0%

9 28.3% 4.5% 0.0%

10 26.5% 2.4% 0.0%

11 9.8% 9.8% 0.0%

12 13.1% 3.6% 0.0%

13 24.7% 5.1% 0.0%

14 17.9% 6.5% 0.0%

15 8.9% 7.1% 0.0%

16 15.8% 3.3% 0.0%

17 19.9% 4.5% 0.0%

Table 4 Original Structure of DDS

Domain Items

Emotional burden (EB) 2, 4, 7, 10, 14

Physician-related distress (PD) 1, 5, 11, 15

Regimen-related distress (RD) 3, 6, 8, 12, 16
Diabetes-related interpersonal distress (ID) 9, 13, 17

Table 5 Correlation Models

Model Chi-Squared 
Test

RMSEA CFI TLI SRMR

χ2 df p

I 317.145 115 0 0.072 0.954 0.946 0.081

II 274.689 112 0 0.066 0.963 0.955 0.075

Table 6 Loadings of Particular Items in the DDS Scale

Domain Item Loading p

Emotional burden (EB) 2 0.662 p<0.001

4 0.679 p<0.001

7 0.530 p<0.001
10 0.586 p<0.001

14 0.653 p<0.001

Physician-related distress (PD) 1 0.552 p<0.001

5 0.744 p<0.001

11 0.749 p<0.001
15 0.680 p<0.001

Regimen-related distress (RD) 3 0.568 p<0.001
6 0.403 p<0.001

8 0.568 p<0.001

12 0.383 p<0.001
16 0.524 p<0.001

Diabetes-related interpersonal 
distress (ID)

9 
13

0.713 
0.779

p<0.001 
p<0.001

17 0.675 p<0.001
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Discussion
The paper aimed to adapt and test psychometric properties 
of the Polish version of the DDS questionnaire for patients 
with diabetes. The questionnaire was developed based on the 
DRD theory. The tool measures emotional burden (EB), 
physician-related distress (PD), regimen-related distress 
(RD) as well as diabetes-related interpersonal distress (ID).

As it is commonly known, diabetes is a chronic disease 
that requires patients to be highly involved in the whole 
process of treatment, which comprises physical activity, 
proper dietary regimen and pharmacological treatment. If 
left untreated, diabetes leads to serious complications. As 
a consequence, patients must be always vigilant and atten-
tive to what they do. Diabetes patients are at risk of both 
depressive states and they fear for their own health and 
even life. Therefore, it seems important to pay greater 
attention to their mental condition to identify emotional 
problems before they evolve into depressive disorders.

Our analysis showed that the reliability of both the 
scale and its individual components was at a good level. 
Only the RD-related part was characterised by a lower 
Cronbach’s alpha coefficient of 0.614. The authors of the 
study concerning the original scale obtained similar α 
values for the sample: a 17- point scale in total = 0.93; 
EB = 0.88, PD = 0.88, RD = 0.90 and ID = 0.88.8

Accuracy of the content, as well as reliability and 
accuracy of the structure, were demonstrated for the ori-
ginal version. It was also established that the measurement 
model is generalised. Published studies in which the ques-
tionnaire was used in non-baseline populations also show 
a good level of accuracy and reliability.5,17–19,

A study among Malay patients with T2D showed that the 
MDDS-17 had high internal consistency (0.94),17 which is 
comparable to that of the original DDS-17 (0.93).8

In the Mexican version (DSDH17M), the 17-item 
structure was also retained, but the scale was divided 
into 3 subscales: the first, combined - Regimen-related 
distress and Emotional burden (RD + EB), the second 

Diabetes-related interpersonal distress (ID), and the third 
Physician-related distress (PD). Internal consistency for 
the entire scale was 0.91.18

A similar breakdown applies to the Chinese version 
(CDDS-15). In the studies on the Chinese population, the 
Cronbach’s α coefficient for internal consistency of the 
entire scale was 0.90, but in the Chinese version, 2 ques-
tions were eliminated.14

In the studies on the diabetic population in Chile,20 the 
structure of 4 subscales was left, but as many as 4 

Table 8 Item-Sum Correlations for DDS

Subscale Item Alpha 
After Item 
Exclusion

Discriminatory 
Power

Total diabetes-related 

distress

1 

2

0.877 

0.873

0.448 

0.537
3 0.873 0.531

4 0.873 0.546

5 0.871 0.588
6 0.878 0.407

7 0.875 0.475
8 0.874 0508

9 0.872 0.567

10 0.875 0.479
11 0.871 0.578

12 0.879 0.380

13 0.870 0.612
14 0.872 0.552

15 0.874 0.510

16 0.874 0.512
17 0.874 0.523

Emotional burden (EB) 2 0.689 0.586
4 0.682 0.607

7 0.764 0.359

10 0.702 0.552
14 0.716 0.516

Physician-related  
distress (PD)

1 
5

0.749 
0.683

0.625 
0.762

11 0.778 0.558

15 0.789 0.534

Regimen-related  

distress (RD)

3 

6

0.557 

0.558

0.376 

0.374
8 0.584 0.319

12 0.576 0.337

16 0.524 0.440

Diabetes-related 

interpersonal  
distress (ID)

9 

13 
17

0.659 

0.701 
0.693

0.622 

0.583 
0.592

Table 7 Cronbach’s Alpha for Individual Parts and the Entire 
DDS

Domain Cronbach’s Alpha

Total diabetes-related distress 0.880

Emotional burden (EB) 0.756

Physician-related distress (PD) 0.801
Regimen-related distress (RD) 0.614

Diabetes-related interpersonal distress (ID) 0.766
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questions were eliminated, which resulted in the final 
retention of only 13 items. The overall reliability of the 
tool in the 13-item version was considered adequate 
(0.742), however, it is lower than in the Polish, Danish11 

or Norwegian13 studies.

Limitations, Implications, and 
Suggestions for Future Research
There were certain limitations to the study. The group 
consisted of patients from one diabetes treatment centre. 
Even though patients admitted to the centre come from 
the entire voivodship at least, it does not fully reflect the 
entire population. The recruited patients were also under 
constant care of a specialist clinic (regular visits to the 
doctor every three months). Perhaps the results would be 
different for patients under the care of a Primary Care 
Physician.

Implications
The DDS questionnaire makes it possible to identify 
patients’ problems in three areas: emotional burden, 
regimen-related and physician-related distress as well 
as interpersonal distress. Once the area of distress is 
identified, the medical team can refer to it when they 
are communicating with the patient or their family, and 
work out routines aimed at reducing general distress. 
High RD can be remedied by changing treatment regi-
men, decreased EB - by conducting a series of motiva-
tional talks, and decreased PD - by improving the 
patient-physician relations. In general, the question-
naire helps to detect areas within which support should 
be provided to the patient. In earlier studies on the 
subject, it was observed that psychoeducation provided 
to diabetes patients already at the stage of initial treat-
ment in Primary Care helps reduce the overall level of 
distress.21

Conclusion
The DDS scale can be successfully used for the assess-
ment of distress in the Polish population of diabetes 
patients. The Polish version Diabetes Distress Scale can 
be used for diagnostic and clinical.

Disclosure
The authors report no conflicts of interest in this work.
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