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Abstract

Introduction The aimed of this psychometric cross-sectional research was translation and localization the Persian
version of diabetes distress scale in type 2 diabetes.

Methods This psychometric cross-sectional research was translation and localization the Persian version of dia-
betes distress scale among 1028 type 2 diabetes in Mashhad city, Iran, 2022. Cluster sampling method was used
for selection the participants. The validity and reliability of diabetes distress scale designed and evaluated by Polon-
sky was assessed in this study. The validity of diabetes distress scale was evaluated by face validity, content validity,
and structural validity. Twenty-six type 2 diabetes were selected for evaluation the reliability of scale.

Results The factor loading of all questions of diabetes distress scale were more than 0.4 and the results of goodness-
of-fit indexes showed acceptable values (for example: RMSEA=0.076, IFI=0.909, AGFI=0.819, PNFI=0.758). Cron-
bach’s alpha coefficient, McDonald omega coefficient and Intraclass Correlation Coefficient (ICC) showed a value

of 0.950, 0.955, and 0.903, respectively for all items of diabetes distress scale. Cronbach'’s alpha coefficient, McDonald
omega coefficient and ICC showed a value of 0.914,0.917, and 0.893, respectively for Core Level of Distress (8 items).
Also, Cronbach'’s alpha coefficient, McDonald omega coefficient, and ICC showed a value of 0.920, 0.928, and 0.884,
respectively for all factors of Sources of Distress (21 items).

Conclusion The Persian form of diabetes distress scale with 29 items and two parts of Core Level of Distress with 8
items and Sources of Distress with 21 items and 7 factors (Hypoglycemia with 3 items, Long-term Health with 3 items,
Healthcare Provider with 3 items, Interpersonal Issues with 3 items, Shame/Stigma with 3 items, Healthcare Access
with 3 items, and Management Demands with 3 items) is a good scale to evaluation the status of diabetes distress

in Iranian type 2 diabetes.
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Introduction

Diabetes has significant clinical concerns due to its high
prevalence and its clinical relationship with disease man-
agement, drug adherence, blood sugar control and qual-
ity of life, and diabetes is associated with an increased
risk of mental disorders [1, 2]. Based on the finding of
study in Iran, the prevalence of type 2 diabetes in Mash-
had city (Iran) was reported as 17.7% [3]. One of the
problems that may face diabetes over time is diabetes
distress. Diabetes distress refers to concerns and fears
among people with diabetes over time because they fight
with a chronic and progressive disease such as diabetes
[4—6]. The results of a systematic review study showed
that in type 2 diabetes patients the prevalence of diabe-
tes distress is 36% [7]. The results of a study in Iran also
showed that 48% of adults with type 2 diabetes had dia-
betes distress [8].

It should be noted that diabetes is not a complication
with diabetes or complication caused by diabetes and
only over time and with the management of diabetes may
occur. Diabetes distress is distinct from clinical depres-
sion and severe depression disorder that may require
separate evaluation [4—6]. Due to the stability of diabetes
distress, it can cause diabetes burnout in patients if it is
ignored and does not pay sufficient attention. Diabetes
burnout refers to the feeling of frustration and exhaus-
tion in the management of diabetes and may ultimately
lead to the ignorance of self-care behaviors by patients
[9, 10]. Ignoring self-care behaviors can have dangerous
consequences and different complications for patients
[11, 12].

Various studies have shown that diabetes distress and
eventually diabetes burnout are important factors in pre-
dicting self-care behaviors by patients and can reduce
self-care behaviors [13—15]. Therefore, it is necessary to
consider the distress of diabetes and the exhaustion of
diabetes in patients to prevent adverse consequences by
timely diagnosis and starting treatment [13-15].

Therefore, it is necessary to examine the condition of
the patients in terms of diabetes distress to prevent dia-
betes burnout by taking appropriate preventive pro-
grams. To check the state of diabetes distress there is
need a valid tool in this field. One of the most suitable
tools for examining diabetes distress designed and eval-
uated by Polonsky et al. [16]. This diabetes distress tool
includes Core Level of Distress with 8 items and seven
Sources of Distress of Hypoglycemia with 3 items, Long-
term Health with 3 items, Healthcare Provider with 3
items, Interpersonal Issues with 3 items, Shame/Stigma
with 3 items, Healthcare Access with 3 items, and Man-
agement Demands with 3 items[16]. Based on searches in
scientific sources, the diabetes distress scale has not been
studied in Iranian type 2 diabetes and the present study
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aimed to translate and localize the Persian version of dia-
betes distress scale in type 2 diabetes.

Methods

The aimed of this psychometric cross-sectional research
was translation and localization the Persian version of
diabetes distress scale among type 2 diabetes in Mashhad
city, Iran, 2022.

Sample size

In this psychometric research study, the sample size of
1028 was determined for confirmatory factor analysis.
For checking the factor analysis, sample size more than
1000 is excellent [17, 18].

Sampling method

Participants were selected by cluster sampling method
from health services centers (n=5). Of the five health
services centers, three centers were randomly selected.
Then they referred to health services centers and the
samples were selected as simple random sampling among
type 2 diabetes who had the entry criteria. The data was
then collected using a questionnaire and completed by
the participants by self-report. Since some participants
were illiterate, the information was completed by the
questioner for them. Participants with inclusion crite-
ria consists of people who had a health record in health
services centers of Mashhad, have been a resident of the
city of Mashhad, type 2 diabetes patients with who have
passed a year since their onset of disease, and be inter-
ested in participating in the study. In this study question-
naire of people who were not completely answered were
eliminated during the data analysis phase.

Measure instrument

1. Demographic information of participants: The period
of diabetes, marital status, age, occupation, sex, the
age beginning the disease, and education level were
surveyed.

2. Diabetes distress scale: This scale designed and eval-
uated by Polonsky et al. [16]. This diabetes distress
scale includes Core Level of Distress with 8 items
and seven Sources of Distress of Hypoglycemia with
3 items, Long-term Health with 3 items, Healthcare
Provider with 3 items, Interpersonal Issues with 3
items, Shame/Stigma with 3 items, Healthcare Access
with 3 items, and Management Demands with 3
items [16]. The questions are measured on a 5-choice
Likert scale (Not a Problem =1, A Slight Problem =2,
A Moderate Problem=3, A Serious Problem=4, A
Very Serious Problem=5) and the high score indi-
cates higher diabetes distress in patients [16].
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Translation and cultural adoption of Persian version

of scale

First, the main designer of the diabetes questionnaire
was allowed to translate and psychometric the tool.
Then, the cultural adaptation and translation of dia-
betes distress scale was done using the World Health
Organization’s guideline [19] and the Persian version of
the tool was prepared for evaluation the face validity,
content validity, and structural validity.

Face and content validity

To checking the quality face validity of diabetes dis-
tress scale, use of words simple, use of understand-
able words, and common language were evaluated.
To checking the quality content validity of diabetes
distress scale, grammar adoption, proper placement
of each item, use of appropriate words, require time
to complete scale, and importance of each item were
evaluated. The quality face validity of diabetes distress
scale was evaluated by two points of view of special-
ist group and target group. Twenty-six participants in
target group surveyed the quality face validity of Per-
sian version of diabetes distress scale. In the specialist
group, nine specialists of Psychologist, Public Health,
Health education and promotion surveyed the quality
face validity and quality content validity of Persian ver-
sion of diabetes distress scale.

Structural validity

To checking the structural validity, the confirmatory
factor analysis (CFA) was used to evaluate the compo-
nents of diabetes distress scale by AMOS version 24.
At first, Mahalanobis test was used to checked the out-
lier’s data. Then, skewness test and kurtosis test were
used to checked the normality of data. To performed
the CFA, the method of maximum likelihood estima-
tion was used and CFA provided unstandardized factor
loading and standardized factor loading. In this study
the standardized factor loading was reported. Finally, to
confirming the final mode of each scale in CFA stage,
the goodness of fit indexes must have standard val-
ues. The important goodness of fit indexes that using
to evaluated the final mode consist of RMSEA (root
mean square error of approximation < 0.08), RMR (root
mean square residual<0.08), AGFI (adjusted good-
ness of fit index > 0.8), x*/df (chi-square ratio to degree
of freedom <5), IFI (incremental fit index>0.9), PGFI
(parsimony goodness of fit index>0.5), CFI (com-
parative fit index>0.9), PCFI (parsimony comparative
fit index>0.5), and PNFI (parsimonious normed fit
index>0.5) [20-23].
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Reliability

Twenty-six type 2 diabetes were selected for evaluation
the reliability of diabetes distress scale. The test—retest
diabetes distress scale was assessed among 26 type 2
patients at two stages with a distance of 2 weeks. Then
the ICC (Intraclass Correlation Coefficient) was cal-
culated for all items of diabetes distress scale and for
Core Level of Distress (with a factor and 8 items) and
seven Sources of Distress (with 7 factors and 21 items).
Also, internal consistency of diabetes distress scale was
surveyed by Cronbach a (calculated using SPSS version
20 software) and then McDonald’s omega (calculated
using JASP Version 0.11.1 software). The rate value
more than 0.70 is good for internal reliability [24, 25]
and rate value more than 0.80 is good for ICC [26].

Results

Demographic characteristics

The average (+standard deviation) age of patients was
55.17 (£13.73). The average (+standard deviation)
period of diabetes was 10.83 (+8.38). Most of patients
was female (n=597, 58.9%), married (n=867, 86.7%),
and had elementary school (n =294, 29.5%) (Table 1).

Table 1 Frequency distribution of demographic characteristics

Variables n %
Sex
Male 417 411
Female 597 589
Marital status
Married 867 86.7
Single 92 9.2
Divorced 41 4
Occupation
Housewife 509 51.1
Employed 87 8.7
Retired 155 15.5
Self-employed 167 16.7
Laborer 53 53
Unemployed 26 26
Education level
llliterate 150 15
Elementary school 294 29.5
Middle school 144 144
High school 96 9.6
Diploma 136 13.6
Associate degree 79 79
Bachelor degree 80 8

Master's degree or high degree 19 1.9
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Face and content validity

Based on the points of view of target group, five ques-
tions were modified in terms of using understandable
words and use of simple words in Persian version of
diabetes distress scale. Based the points of view of spe-
cialist, nine questions of Persian version of diabetes dis-
tress scale were revised in terms of using understandable
words and use of appropriate words.

CFA

In CFA, the eight factors of diabetes distress scale with 29
items were surveyed. The factor loading of all questions

Table 2 Factor loadings of the diabetes distress scale
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of diabetes distress scale were more than 0.4 (Table 2)
and the results of goodness-of-fit indexes showed accept-
able values (for example: RMSEA=0.076, IFI=0.909,
AGFI=0.819, PCFI=0.770) (Table 3). In this stage, no
questions were removed and eight factors (Core Level
of Distress with 8 items and seven Sources of Distress
of Hypoglycemia with 3 items, Long-term Health with
3 items, Healthcare Provider with 3 items, Interpersonal
Issues with 3 items, Shame/Stigma with 3 items, Health-
care Access with 3 items, and Management Demands
with 3 items) with 29 items were approved (Table 2,
Fig. 1).

Subscales Items Factor loadings
(standardized regression
weights)

Core level of distress 1. I feel burned out by all of the attention and effort that diabetes demands of me 0.690

2.1t bothers me that diabetes seems to control my life 0.740
3.1am frustrated that even when | do what | am supposed to for my diabetes, it doesn't 0.747
seem to make a difference
4. No matter how hard | try with my diabetes, it feels like it will never be good enough 0.750
5.1am so tired of having to worry about diabetes all the time 0.818
6. When it comes to my diabetes, | often feel like a failure 0.863
7.1t depresses me when | realize that my diabetes will likely never go away 0.813
8. Living with diabetes is overwhelming for me 0.800
Sources of distress

Hypoglycemia 9.1am scared that | might have a serious low glucose event when | am out in public 0.841
10. I worry a lot that | could have a serious low glucose event 0.866
11. Iworry about having a serious low glucose event when I'm alone 0.896

Long-term Health 12. Il worry a lot about developing serious complications from diabetes 0.798
13.1 can't escape this sinking feeling that diabetes is eventually going to get me 0.862
14. No matter what | do, | fear that serious complications from diabetes will happen to me 0.825

Healthcare Provider 15. When it comes to medical care, it upsets me that | am mostly on my own with diabetes 0.786
16. It upsets me that I'm not really heard or understood by my healthcare provider 0.682
17. It upsets me that my healthcare provider seems to care more about my glucose levels 0671
than about me as a person

Interpersonal Issues 18.When it comes to family and friends, it disappoints me that | am pretty much on my own  0.737
with diabetes
19. It frustrates me that people in my life tempt me to eat foods or do things that are 0.828
not good for my diabetes
20. It hurts me that many people in my life don't understand what living with diabetes 0.811
is really like

Shame/Stigma 21. 1t makes me feel bad that | must hide my diabetes from others 0.830
22. It upsets me that people in my life think less of me because | have diabetes 0.843
23.1 often feel ashamed or embarrassed when other people know about my diabetes 0.802

Healthcare Access 24.1 worry that | won't be able to pay for my diabetes care, medicines or supplies 0.769
25. I worry that | can't get the healthy food | need for my diabetes 0.828
26.1 worry about how hard it is get to my healthcare appointments or pharmacy 0.805

Management Demands  27. It frustrates me that my eating often feels out of control 0.871
28.1 worry that | don't pay enough attention to my diabetes 0.646
29. It bothers me that | don't get as much exercise as | should 0.601




Jafari et al. Diabetology & Metabolic Syndrome (2023) 15:201

Table 3 The model fit indicators of the diabetes distress scale

Goodness of fit Confirmatory factor Acceptable value
indices analysis

X 2399/025 -

df 344 -

X2/df 6.974 <5
P-value 0.001 P>0.05
RMR 0.052 <0.08
RMSEA 0.076 <0.08
IFI 0.909 >09
CFI 0.908 >09
PNFI 0.758 >05
PGFI 0.678 >0.5
PCFI 0.770 >0.5
AGFI 0.819 >0.8

Reliability assessment

Cronbach’s alpha coefficient showed a value of 0.950
for all items of diabetes distress scale. Also, McDon-
ald omega coefficient and ICC showed a value of 0.955
and 0.903, respectively for all items of diabetes distress
scale (29 items). Cronbach’s alpha coefficient, McDon-
ald omega coefficient, and ICC showed a value of 0.914,
0.917, and 0.893, respectively for Core Level of Distress
(8 items). Also, Cronbach’s alpha coefficient, McDon-
ald omega coefficient and ICC showed a value of 0.920,
0.928, and 0.884, respectively for all factors of Sources of
Distress (21 items) (Table 4).

Discussion

This study was aimed at translating, localization and vali-
dation of diabetes-related distress scale in people with
type 2 diabetes in Iran. In general, this validity and reli-
ability of this questionnaire was confirmed with 29 ques-
tions in the two main distress levels (one factor and 8
items) and distress sources (seven factors and 21 items).
Distress sources include factors of Hypoglycemia (3
items), Long-term health (3 items), Health care provider
(3 items), Interpersonal Issues (3 items), shame/sting (3
items), access to health care (3 items) and demand man-
agement (3 items). These factors and questions were
matched with the original version of the questionnaire
proposed by Polonski et al. [16].

In the CFA stage, eight factors were examined and all
questionnaire questions were confirmed. The Cronbach’s
alpha coefficient and omega-McDonald’s coefficient
and ICC coefficient were used to perform the reliabil-
ity of the tool, which showed that the questionnaire had
a good reliability in people with type 2 diabetes in Iran.
The data of this study showed that the diabetes distress
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scale has an acceptable and generalizable factor structure
and good internal reliability in patients with type 2 dia-
betes in Iran. One of the important features of this ques-
tionnaire is that it distinguishes the level and intensity of
the perceived distress from its sources, which increases
the accuracy of patient assessment. Also, the existence
of these two distinct parts in the questionnaire in longi-
tudinal evaluations allows to first measure the level and
severity of the perceived distress. In people with high lev-
els and severity of distress, distress resources are evalu-
ated because in people with low distress, measurement of
distress sources is not valuable.

The first part of this tool was Core Level of Distress and
evaluates the level and severity of perceived distress in
type 2 diabetes. This section was approved with 8 items,
standard regression coefficient 0.690 to 0.863, omega
McDonald coefficient 0.917, Cronbach’s alpha coefficient
0.914, and ICC 0.893. Diabetes distress is an emotional
response to the burden of life with diabetes and self-care
to manage diabetes [27]. Evaluation for diabetes is very
important in diabetic because high perceived distress
often results in worse psychiatric conditions such as
depression or anxiety, etc. [28]. Fisher et al., in their study
mention that the high levels of distress in patients with
diabetes are significantly related to poor blood sugar con-
trol, poor self-care, low diabetes self-efficacy and poor
quality of life [29].

The second part of the questionnaire was Sources of
Distress and evaluates the sources of stresses and wor-
ries that patients experienced. This section was approved
with 21 items and 7 factors, standard regression coeffi-
cient 0.601 to 0.896, omega McDonald coefficient 0.928,
Cronbach’s alpha coefficient 0.920, and ICC 0.884. Iden-
tify the factors that cause distress helps primary care
providers and doctors to provide better recommenda-
tions and decision-making about the necessary care for
patients [6]. The first source of distress was “Hypoglyce-
mia”. Hypoglycemia is one of the main concerns in man-
aging diabetes and can prevent optimized blood sugar
control and ultimately leads to various consequences
such as diabetes distress [30]. Todd, and its colleague in
their study showed that there is a significant relation-
ship between awareness of hypoglycemia and diabetes
distress [31]. The avoidance of hypoglycemia is crucial in
managing diabetes and can be achieved through self-care
behaviors such as blood glucose testing and insulin dose
adjustment. It is important for patients to engage in rec-
ommended behavioral activities such as healthy eating,
medication adherence, being physically active, and moni-
toring blood glucose levels [32].

The second source of diabetes distress was “Long-Term
Health” Factors such as emotional distress from living
with diabetes, the burden of dayless management of the
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Table 4 Descriptive statistics of the diabetes distress scale
Subscales Item Range of score Cronbach’s McDonald’s Intraclass 95% Confidence Interval P-value
alpha omega Correlation
coefficients coefficients Coefficient (ICC) Lower Bound Upper Bound
Total diabetes distress 29 29-145 0.950 0.955 0.903 0.779 0.958 <0.001
scale
Core level of distress 8 8-40 0914 0917 0.893 0.755 0.953 <0.001
All sources of distress 21 21-105 0.920 0.928 0.884 0.731 0.950 <0.001
(7 factors and 21 items)
Sources of distress
Hypoglycemia 3 3-15 0.938 0.949 0.847 0.648 0.934 <0.001
Long-term Health 3 3-15 0.854 0.855 0.830 0.603 0.927 <0.001
Healthcare Provider 3 3-15 0.673 0.745 0.767 0.467 0.898 <0.001
Interpersonal Issues 3 3-15 0.790 0.793 0.905 0.782 0.959 <0.001
Shame/Stigma 3 3-15 0.906 0.910 0.778 0482 0.905 <0.001
Healthcare Access 3 3-15 0.852 0.864 0572 0.014 0.817 <0.001
Management 3 3-15 0.836 0.865 0.833 0614 0.928 <0.001
Demands

disease, and the perspective of its long-term complica-
tions can cause distress long-term health. So, concern
about long-term health is one of the main sources of
this situation. In their study, it also identified long-term
health concerns as one of the most important factors in
the families with patient diabetes [33]. Preventing long-
term health concerns as a major source of diabetes dis-
tress requires a comprehensive approach that includes
managing blood sugar levels effectively, following a
healthy lifestyle, engaging in regular diabetes screen-
ing checks, and addressing social determinants of health
[34].

The “Distress Healthcare Provider” and “Distress
Healthcare Access” were confirmed by two other sources
for diabetes distress. Lack of proper understanding
of patients’ conditions, providing advice regardless of
patient condition, limited counseling time, poor relation-
ship with the physician, or problem of access to health
care are the factors that can cause distress in people with
diabetes [35]. Arifin et al. in a qualitative study in Indone-
sia, concerns of patients about health care provider were
important factor in diabetes distress [36]. A study in the
United States on 267 participants reported that lower
diabetes distress is significantly related to higher levels of
health care [35]. Health care providers should also work
with patients to develop a diabetes management plan
that is tailored to their individual needs and preferences
and ensure that patients have access to regular diabetes
screening checks [37].

Another the source for diabetes distress is “Interper-
sonal Issues” that confirmed in this study. This concept
refers to the lack of understanding and not being sup-
ported by friends and family for self-care. Evidence

suggests that interpersonal issues, for example, spouse
and friends’ neglect of dietary treatment and tempting
patients with forbidden foods have significant conse-
quences for diabetes management [38].

Shame/Stigma was confirmed as another source of dia-
betes distress in this study. Diabetes distress can result
from the social impact of diabetes such as stigma, dis-
crimination, faced with the useful reactions of others or
not understanding them by others people. People with
diabetes often feel embarrassed, feel guilty, and anxiety
about their condition, leading to a decrease in self-esteem
and increase distress [39]. Satoshi Inagaki et al., in their
study aimed at determining the prevalence of shame and
stigma caused by diabetes and its relationship to psycho-
logical indicators, showed that the shame of diabetes was
associated with distress among diabetes [40]. Strategies
such as educating yourself and others, developing sup-
port and coping mechanisms, seeking positive role mod-
els, and working with a health care provider to develop a
comprehensive diabetes management plan can be helpful
in managing shame/stigma [41].

Management Demands was also confirmed as another
source of diabetes distress in this study. This factor
refers to one’s despair of self-care behaviors such as
exercise and having proper nutrition. Diabetes distress
and demand management are closely linked in diabetes
patients. Long-term needs to perform self-care behav-
iors of diabetes cause stressors that may lead to diabetes
distress. Kreider in his study has identified Management
Demands of diabetes patients as one of the symptoms of
diabetes distress [42]. The management needs of diabetic
can be challenging, but there are suggestions that can
help, including building a basic knowledge of diabetes



Jafari et al. Diabetology & Metabolic Syndrome (2023) 15:201

management, identifying and acknowledging your feel-
ings, being honest with yourself, and providing care.
Health noted about the challenges of diabetes manage-
ment [16].

Strengths and restrictions

One of the strengths of this study was that the research
was conducted with high sample size, which can help the
widespread use of this tool in future studies and research.
One of the limitations of this study was that the informa-
tion was completed using a questionnaire and a report in
self-report way and may have some errors.

Conclusion

The Persian form of diabetes distress scale with 29 items
and two parts of Core Level of Distress (with 8 items)
and Sources of Distress (with 21 items and 7 factors) was
approved. Finally, this study presented a suitable scale for
evaluating the state of distress in patients with diabetes
in Iran, which had good credibility and reliability. This
scale is the possibility of checking the level or intensity
of the experienced distress and it provides the primary
sources of distress separately. This will make the distress
more accurately evaluate and design more appropriate
interventions in this area. This feature also makes the dis-
tress level first evaluated and if the distress level is high,
distress resources are evaluated. This tool can be used
in both clinical and research fields to diagnose distress.
However, it is suggested that future research focuses
on the creation of cutting points for perceived distress
to determine when a respondent should be classified as
“weak’, “medium” or “high” distress.

Abbreviations

X1 Core Level of Distress

X2 Hypoglycemia

X3 Long-term Health

X4 Healthcare Provider

X5 Interpersonal Issues

X6 Shame/Stigma

X7 Healthcare Access

X8 Management Demands

CFA Confirmatory factor analysis

PCFI Parsimony comparative fit index

AGFI Adjusted goodness of fit index

IFI Incremental fit index

RMR Root mean square residual

RMSEA  Root mean square error of approximation
CFI Comparative fit index

PNFI Parsimonious normed fit index

x%/df Chi-square ratio to degree of freedom
PGFI Parsimony goodness-of-fit index

Acknowledgements

The authors of the study express their sincere gratitude of Mashhad University
of Medical Sciences. We would like to thanks all participants who assisted the
authors to run this study.

Page 8 of 9

Author contributions

Authors AJ, MGh, MN, HT, and MM designed the study. AJ, MGh, HT, MN, and
MM participated in the conception of the study. MGh and AJ managed and
conducted the statistical analyses and interpreted the data. AJ and MGh
wrote the first draft and AJ, MGh, MN, HT, and MM revised it to make the final
manuscript. All authors have approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
All data generated or analysed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate

This study is based on a research project approved by Ethics Committee of
Mashhad University of Medical Sciences with the code of ethics IRMUMS.
FHMPM.REC.1401.122. All procedures performed in this study were in accord-
ance with the ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later amendments
or comparable. Written Informed Consent was obtained from all subjects.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Health Education and Health Promotion, School of Health,
Social Development and Health Promotion Research Center, Gonabad
University of Medical Sciences, Gonabad, Iran. 2Social Determinants of Health
Research Center, Mashhad University of Medical Sciences, Mashhad, Iran.
3Department of Health Education and Health Promotion, School of Health,
Mashhad University of Medical Sciences, Mashhad, Iran. *Student Research
Committee, Gonabad University of Medical Sciences, Gonabad, Iran. >Social
Determinants of Health Research Center, Gonabad University of Medical Sci-
ences, Gonabad, Iran.

Received: 3 June 2023 Accepted: 27 September 2023
Published online: 14 October 2023

References

1. Kaur G, Tee GH, Ariaratnam S, Krishnapillai AS, China K. Depression,
anxiety and stress symptoms among diabetics in Malaysia: a cross
sectional study in an urban primary care setting. BMC Fam Pract.
2013;14:1-13.

2. SunN, Lou P, Shang Y, Zhang P Wang J, Chang G, Shi C. Prevalence and
determinants of depressive and anxiety symptoms in adults with type 2
diabetes in China: a cross-sectional study. BMJ Open. 2016;6(8): €012540.

3. Rabieenia E, Jalali R, Mohammadi M. Prevalence of nephropathy in
patients with type 2 diabetes in Iran: a systematic review and meta-analy-
sis based on geographic information system (GIS). Diabetes Metab Syndr.
2020;14(5):1543-50.

4. Polonsky WH, Fisher L, Earles J, Dudl RJ, Lees J, Mullan J, Jackson RA.
Assessing psychosocial distress in diabetes: development of the diabetes
distress scale. Diabetes Care. 2005;28(3):626-31.

5. Hessler D, Fisher L, Polonsky W, Masharani U, Strycker L, Peters A,

Blumer |, Bowyer V. Diabetes distress is linked with worsening diabetes
management over time in adults with type 1 diabetes. Diabet Med.
2017;34(9):1228-34.

6. Fisher L, Mullan JT, Skaff MM, Glasgow RE, Arean P, Hessler D. Predicting
diabetes distress in patients with type 2 diabetes: a longitudinal study.
Diabet Med. 2009;26(6):622-7.



Jafari et al. Diabetology & Metabolic Syndrome

20.

21.
22.
23.
24.
25.
26.

27.

28.

29.

30.

31

32.

(2023) 15:201

Perrin N, Davies M, Robertson N, Snoek F, Khunti K. The prevalence of
diabetes-specific emotional distress in people with Type 2 diabetes: a
systematic review and meta-analysis. Diabet Med. 2017;34(11):1508-20.
Azadbakht M, Tanjani PT, Fadayevatan R, Froughan M, Zanjari N. The
prevalence and predictors of diabetes distress in elderly with type 2
diabetes mellitus. Diabetes Res Clin Pract. 2020;163: 108133.

Hoover JW. Patient burnout, and other reasons for noncompliance.
Diabetes Educ. 1983;9(3):41-3.

Polonsky W. Diabetes burnout: what to do when you can't take it any-
more. American Diabetes Association; 1999.

. Mirsamiyazdi N, Jafaripour F, Tagvaeinasab H, Masoudiyekta L, Amiri R,

Azarbad S, Komeilifar Z. The relationship between health literacy and
health promoting behaviors in patients with type2 diabetes. J Health Lit.
2021,6(3):24-31.

Khoshnoodi Far M, Arabnezhad Z, Tehrani H, Akbari Farmad S. The effect
blended training on comparison with in-person training on self-care
behaviors in type 2 diabetes patients. Iran J Health Educ Health Promot.
2020;7(4):333-42.

Anderson BJ. Can we break down barriers to excellent diabetes health-
care for teenagers with diabetes? Diabetes Management. 2012;2(6):471.
Bollepalli S, Smith LB, Vasquez A, Rodriguez H, Vehik K. Addressing the
burdens of Type 1 diabetes in youth. Clin Pract. 2012;9(4):409.

Khan A, Choudhary P. Investigating the association between diabe-

tes distress and self-management behaviors. J Diabetes Sci Technol.
2018;12(6):1116-24.

Polonsky WH, Fisher L, Hessler D, Desai U, King SB, Perez-Nieves M. Toward
a more comprehensive understanding of the emotional side of type 2
diabetes: A re-envisioning of the assessment of diabetes distress. J Diabe-
tes Complic. 2022;36(1): 108103.

Tabatchnick BG, Fidell LS. Using multivariate statistics. Needham Heights:
Allyn & Bacon; 2001.

Williams B, Onsman A, Brown T. Exploratory factor analysis: a five-step
guide for novices. Aust J Paramed. 2010;8(3):1-13.

Organization WH. Process of translation and adaptation of instruments.
2009. World Health Organisation; 2010.

Henry JW, Stone RW. A structural equation model of end-user satisfaction
with a computer-based medical information system. Inf Resour Manag J
IRMJ. 1994;7(3):21-33.

Lomax RG, Schumacker RE. A beginner’s guide to structural equation
modeling. Psychology press; 2004.

Kline R. Details of path analysis. Principles and practice of structural equa-
tion modeling. Guilford; 2005.

Schreiber JB, Nora A, Stage FK, Barlow EA, King J. Reporting structural
equation modeling and confirmatory factor analysis results: a review. J
Educ Res. 2006;99(6):323-38.

Nunnally JC. Psychometric theory 3E. Tata McGraw-Hill Education; 1994.
Bland JM, Altman DG. Statistics notes: Cronbach’s alpha. BMJ.
1997;314(7080):572.

Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation
coefficients for reliability research. J Chiropr Med. 2016;15(2):155-63.
McMorrow R, Hunter B, Hendrieckx C, Kwasnicka D, Speight J, Cussen L,
Ho FCS, Emery J, Manski-Nankervis J-A. Effect of routinely assessing and
addressing depression and diabetes distress on clinical outcomes among
adults with type 2 diabetes: a systematic review. BMJ Open. 2022;12(5):
€054650.

Skinner TC, Joensen L, Parkin T. Twenty-five years of diabetes distress
research. Diabet Med. 2020;37(3):393-400.

Fisher L, Gonzalez J, Polonsky W. The confusing tale of depression and
distress in patients with diabetes: a call for greater clarity and precision.
Diabet Med. 2014;31(7):764-72.

LiS,Fang L, Lee A, Hayter M, Zhang L, Bi Y, Wu X, Liu L, Zhang H, Yuan Y.
The association between diabetes-related distress and fear of hypo-
glycaemia in patients with type 2 diabetes mellitus: a cross-sectional
descriptive study. Nurs Open. 2021;8(4):1668-77.

Todd PJ, Edwards F, Spratling L, Patel NH, Amiel SA, Sturt J, Choudhary P.
Evaluating the relationships of hypoglycaemia and HbA1c with screen-
ing-detected diabetes distress in type 1 diabetes. Endocrinol Diabetes
Metab. 2018;1(1): €00003.

Fisher L, Polonsky WH, Hessler DM, Masharani U, Blumer |, Peters AL,
Strycker LA, Bowyer V. Understanding the sources of diabetes distress in
adults with type 1 diabetes. J Diabetes Complic. 2015;29(4):572-7.

33.

34.

35.

37.

38.

39.

40.

41.

42.

Page 9 of 9

Haugstvedt A, Wentzel-Larsen T, Rokne B, Graue M. Perceived family bur-
den and emotional distress: similarities and differences between mothers
and fathers of children with type 1 diabetes in a population-based study.
Pediatr Diabetes. 2011;12(2):107-14.

Umphonsathien M, Prutanopajai P, Aiam-O-Ran J, Thararoop T, Karin

A, Kanjanapha C, Jiamjarasrangsi W, Khovidhunkit W. Immediate and
long-term effects of a very-low-calorie diet on diabetes remission and
glycemic control in obese Thai patients with type 2 diabetes mellitus.
Food Sci Nutr. 2019;7(3):1113-22.

Wardian J, Sun F. Factors associated with diabetes-related distress:
implications for diabetes self-management. Soc Work Health Care.
2014,53(4):364-81.

Arifin B, Probandari A, Purba AKR, Perwitasari DA, Schuiling-Veninga CCM,
Atthobari J, Krabbe PFM, Postma MJ. “Diabetes is a gift from god”a quali-
tative study coping with diabetes distress by Indonesian outpatients.
Qual Life Res. 2020;29(1):109-25.

American Diabetes Association Professional Practice C. 1. Improving
care and promoting health in populations: standards of medical care in
diabetes—2022. Diabetes Care. 2021,45(Supplement_1):58-16.

Henry SL, Rook KS, Stephens MA, Franks MM. Spousal undermining

of older diabetic patients'disease management. J Health Psychol.
2013;18(12):1550-61.

Gredig D, Bartelsen-Raemy A. Diabetes-related stigma affects the
quality of life of people living with diabetes mellitus in S witzerland:
implications for healthcare providers. Health Soc Care Community.
2017,25(5):1620-33.

Inagaki S, Matsuda T, Muramae N, Abe K, Kato K. Diabetes-related shame
among people with type 2 diabetes: an internet-based cross-sectional
study. BMJ Open Diabetes Res Care. 2022;10(6): e003001.

Pillen H, Ward PR. How might diabetes organisations address diabetes-
related stigma? Findings from a deliberative democratic case study.
Health Expect. 2022,25(5):2213-22.

Kreider KE. Diabetes distress or major depressive disorder? A practical
approach to diagnosing and treating psychological comorbidities of
diabetes. Diabetes Ther. 2017,8:1-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Translation and localization the Persian version of diabetes distress scale among type 2 diabetes
	Abstract 
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Sample size
	Sampling method
	Measure instrument
	Translation and cultural adoption of Persian version of scale
	Face and content validity
	Structural validity
	Reliability

	Results
	Demographic characteristics
	Face and content validity
	CFA
	Reliability assessment

	Discussion
	Strengths and restrictions

	Conclusion
	Acknowledgements
	References


