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Prevalence and predictors 
of diabetes‑related distress 
in adults with type 1 diabetes
Natasa Grulovic 1*, Martina Rojnic Kuzman2 & Maja Baretic3

Type 1 diabetes (T1DM) is a chronic disease requiring lifelong insulin therapy and rigorous self‑
management. As it negatively impacts the affected individuals’ quality of life, it may eventually lead 
to diabetes‑related distress. This study evaluated the prevalence and identified the predictors of 
diabetes‑related distress in a representative sample of adults with T1DM treated at secondary and 
tertiary levels in Croatia. A multicenter, cross‑sectional study was conducted in adults with T1DM in 
Croatia (N = 100). Data were collected between January 2018 and December 2018 from medical records 
and interviews during a single clinical visit, when participants completed a 20‑item Problem Area in 
Diabetes (PAID) Questionnaire. The proportion of participants with a total PAID score ≥ 40 indicating 
high diabetes‑related distress was calculated, and binary logistic regression was run to determine 
predictors. High diabetes‑related distress was found in 36% of participants, with a mean PAID total 
score of 31.9 (21.1). The predictors of diabetes‑related distress were higher HbA1c level (OR = 1.491, 
p = 0.037, CI = 1.025–2.169) and the presence of microvascular complications (OR = 4.611, p = 0.005; 
95%CI 1.546–13.754). Worrying about the future and chronic complications and feeling guilty when 
off‑track with diabetes management were identified as items that contribute the most to distress. 
Diabetes‑related distress is a frequent condition in adults with T1DM in Croatia. Special attention 
should be given to patients with suboptimal glycemic control and microvascular complications. Given 
the high prevalence and impact of psychosocial problems in diabetes, psychological care should be 
integrated into routine care for adults with type 1 diabetes.

Type 1 diabetes mellitus (T1DM) is a chronic condition caused by autoimmune destruction of insulin-secreting 
pancreatic β-cells, characterized by severe insulin deficiency. T1DM impacts a patient’s physical health status 
and increases their overall psychosocial burden. There are many complex environmental, social, behavioral, and 
emotional factors that influence living with diabetes. For adults living with T1DM, a chronic disease that requires 
constant self-management, emotional problems are a common  occurrence1.

Diabetes-related distress reflects the person’s emotional response to the burden of living with a largely self-
managed chronic disease and its  complications2. Diabetes-related distress in people with type 2 diabetes is a 
prominent condition with an overall prevalence of 36%, associated with female gender and comorbid  depression3 
and a poorer quality of  life4. Some studies confirmed that elevated diabetes-related distress was experienced by 
20–30% of people with T1DM, suggesting a widespread clinical problem in this population as  well5. Unlike type 
2, the onset of T1DM is linked to a younger age and is often associated with stressful life events; psychosocial 
factors were shown to play a role in both its etiopathogenesis and disease  management6. Diabetes-related dis-
tress in adults with T1DM is associated with suboptimal glycemic control and tends to be higher for women 
and relatively younger  adults2. Prolonged, significant distress in chronic disease like T1DM is further associated 
with an increased prevalence of depressive  symptoms7.

T1DM requires lifelong insulin therapy and constant strict self-management. The presence of diabetes-related 
distress in patients with T1DM might present barriers to adequate self-management and overall treatment 
 outcomes8. Minimizing psychosocial burden and consequently, diabetes-related distress is one of the goals of 
type 1  management9. Specific diagnostic tools for screening diabetes-related distress are being developed. One 
of them is Problem Areas in Diabetes questionnaire (PAID)10, recently recommended within a standardized 
set of validated psychosocial measures by the International Consortium for Health Outcomes Measurement 
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(ICHOM)11. PAID scale covers a great variety of emotional concerns, has been validated in research and clinical 
settings, and is available in 17  languages12. While T1-DDS is a version of the DDS specifically designed for people 
with type 1 diabetes, its availability is currently limited to English, French, German, Portuguese, and Spanish 
translated and validated  versions13. In our study participants were asked to self-complete a paper questionnaire 
during this visit, translated and linguistically validated Croatian version of PAID was used.

The overall number of people with diabetes registered in the Croatian National Diabetes Registry in 2020 
was 310,21214. The approximate population with type 1 diabetes is 20,000. Croatia is a European country with 
publicly funded healthcare, meaning it is accessible to everyone. For the T1DM treatment with multiple daily 
injections, both second generation insulin analogs are available. The use of diabetes technology is increasing as 
continuous glucose monitoring (CGM) is available without a copayment for people living with T1DM. Usage 
of insulin pumps is still relatively low (roughly 10% of patients having type 1 diabetes) but is rising along with 
the closed loop usage. Individual studies on the prevalence and, more often, on predictors of diabetes-related 
distress solely in the adult T1 population are scarce and often limited by small sample  sizes15. Additionally, to our 
best knowledge, there are no reports in the literature about the burden of diabetes-related distress in adults with 
T1DM in Croatia. This study aims to evaluate the prevalence of such distress in adults with T1DM distress in a 
representative sample of adults with T1DM treated at secondary and tertiary levels in Croatia, and to identify 
the predictors of diabetes-related distress in this population.

Subjects and methods
This study is nested within the ‘SAGE’ study, a larger multinational, cross-sectional, observational study of glyce-
mic control, hypoglycemia, and diabetes management in T1DM conducted in 17 countries across Asia, Eastern 
Europe, Latin America, the Middle East, and Western  Europe16.

The study was carried out at hospital centers in Croatia, between January 2018 and December 2018. To secure 
a representative sample, investigators were selected randomly (computer-generated randomization) from all 
Croatian endocrinologists and diabetologists employed at secondary and tertiary institutions in Croatia where 
adults with T1DM are being treated. The potential investigators and participating physicians were contacted by 
phone in ascending order from the randomized list and selected for the study if they agreed to participate. The 
process continued until a target number of five eligible physicians was reached. The reasons for non-participation 
were: physician were not reachable by phone in three attempts, physicians rejected to participate due to disinter-
est, and physicians were engaged with other studies with the same population. These rejections were recorded in 
the call log. Once the physician agreed to participate, he/she recruited the first 20 eligible patients consecutively 
within a two-month period. In total, 100 participants were invited to participate in the study. 0 of them refused 
to participate, 0 did not meet the eligibility criteria. Included participants fulfilled the eligibility criteria defined 
by study protocol: they were diagnosed with T1DM for ≥ 1 year, aged ≥ 26 years, with recent HbA1c available 
within the 30 days preceding the study visit. Exclusion criteria were diabetes other than T1DM, change in insulin 
therapy within three months preceding the study, and non-insulin treatment at any time since T1DM diagnosis. 
All participant provided written informed consent. A screening log form was completed by the physician to 
document the site’s selection process of the study patients. Participating hospitals were General Hospital Pula, 
General Hospital Varazdin, Vuk Vrhovac University Clinic for Diabetes, Endocrinology and Metabolic Diseases, 
University Hospital Merkur, and Clinical Hospital Center Rijeka. The Agency for Medicinal Products and Medi-
cal Devices of Croatia’s Central Ethics Committee’s approval was obtained. All experiments were performed in 
accordance with relevant guidelines and regulations.

During the single visit at the time of the study, data (age, gender, level of education, single-person or non-
single-person household, duration of the T1DM, presence of chronic complications, A1C value, hypoglycemia 
occurrence) were collected from patient’s records and interviews. The physicians, using the patients’ medical 
records, completed a case report form (CRF) with yes/no questions about the patients’ microvascular complica-
tions, including the presence of neuropathy, retinopathy, or nephropathy. The number of documented symp-
tomatic hypoglycemic episodes (blood glucose ≤ 3.9 mmol/L and blood glucose ≤ 3.0 mmol/L) during the last 
three months was recorded in CRF. After data collection, participants were asked to self-complete the Problem 
Areas in Diabetes (PAID) questionnaire, which were afterwards collected by the project staff.

Questionnaire. For this study, we used the Problem Areas in Diabetes (PAID) questionnaire, more specifi-
cally, its Croatian version of February 6,  201817. PAID is a 20-item screening instrument designed to measure 
emotional responsiveness specific to  diabetes10. The items, as listed in Fig. 1, are rated on a 5-point Likert scale 
and respondents indicate the degree to which each of the items is currently a problem for them; 0 (not a prob-
lem), 1 (minor problem), 2 (moderate problem), 3 (somewhat serious problem), 4 (a serious problem). The 
scores for each item are summed, then multiplied by 1.25 to generate a total score out of 100. Higher total score 
indicates higher distress. A total PAID score ≥ 40 was considered as high diabetes-related  distress18.

Statistical methods. Data was analyzed using statistical software SPSS (IBM, V 25.0)19. The normality of 
distribution was verified using the Shapiro–Wilk test.

Descriptive analysis was applied to establish the patients’ characteristics and to define the proportion of 
patients with T1DM with a PAID score ≥ 40. Binary logistic regression analysis was conducted with PAID total 
score categorized above cut-off or below, and with following variables as possible predictors: age, gender, dura-
tion of T1DM diabetes, presence of microvascular complications, hypoglycemia occurrence, HbA1c. Regression 
was done with the simultaneous entry of all predictors to examine the effect of each predictor when adjusting 
for variance shared between all predictors. All variables were entered at the same time with criterion 0.05 for 
variable entry and 0.10 for removal.
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Results
100 patients fulfilled the eligibility criteria and were included in the analysis. Participants’ characteristics are 
shown in Table 1. The mean PAID total score in our study sample was 31.92 (21.14) with a high degree of internal 
consistency (Cronbach alpha = 0.95). High diabetes-related distress defined as a PAID total score ≥ 40 was found 
in 36% of participants.

Predictors for PAID scores greater than 40 are shown in Table 2. Patients with presence of microvascular com-
plications have 4.6 times higher risk for PAID score above 40 (OR = 4.611, p = 0.005; 95%CI 1.546–13.754). HbA1c 
increase for 1% increases risk for higher PAID score for 1.5 times (OR = 1.491, p = 0.037, CI = 1.025–2.169). Other 
predefined sociodemographic and diabetes variables were not correlated with diabetes-related distress.

Responses rates to individual PAID items are shown in Fig. 1. Of the 100 subjects, 59% reported serious 
concerns for at least one PAID item. Items which most of the participants perceived as distressing (i.e., items 
which scored 3 or 4) were item 12 “Worrying about the future and complications” (43% of participants) and 
item 13 “Feeling guilty when off-track with management” (32% of participants). In addition, several items were 
highly scored by 20% or more participants. Those were item 3 “Feeling scared when thinking about living with 
diabetes”, item 6 “Feeling depressed when thinking about living with diabetes”, item 9 “Worrying about low 
blood sugar reactions”, item 19 “Coping with complications”, item 20 “Feeling burnt-out by the constant effort 
needed to manage diabetes”. Items scored by most participants with 0 (“not a problem”) are as follows: item 4 
“Not “accepting” your diabetes” (52% of participants), item 15 “Feeling unsatisfied with your diabetes physician” 
(67%), item 17 “Feeling alone with your diabetes” (46%) and item 18 “Feeling that your friends and family are 
not supportive of your diabetes management efforts” (53%).

1 No clear and concrete goals for your diabetes care 
2 Feeling discouraged with your diabetes treatment plan  
3 Feeling scared when thinking about living with diabetes  
4 Uncomfortable social situations related to your diabetes care 
5 Feelings of deprivation regarding food and meals  
6 Feeling depressed when thinking about living with diabetes 
7 Not knowing if mood or feelings are related to diabetes 
8 Feeling overwhelmed by your diabetes 
9 Worrying about low blood sugar reactions  
10 Feeling angry when thinking about living with diabetes 
11 Feeling constantly concerned about food and eating  
12 Worrying about future and possibility of serious complications 
13 Feelings of guilt or anxiety when off track with your diabetes management 
14 Not “accepting” your diabetes 
15 Feeling unsatisfied with your diabetes physician  
16 Feeling that DM is taking up too much of your mental and physical energy every day? 
17 Feeling alone with your diabetes 
18 Feeling that your friends and family are not supportive of your diabetes management efforts 
19 Coping with complications of diabetes 
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Not a problem Minor problem Moderate problem Somewhat serious problem Serious problem

20 Feeling “burned out” by constant effort needed to manage diabetes 

Figure 1.  Rates of responses to individual PAID Items.
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Discussion
We found that more than one-third of our study sample suffered from substantial diabetes-related distress. 
Previous studies showed that elevated diabetes-related distress affects 20–30% of people with T1DM, with the 
range difference recorded in prevalence across different populations and healthcare systems from 8 to 65%5. 
Our results are concordant with the study in the USA which reported prevalence of diabetes-related distress in 
T1DM of 42.1%20. The same study showed that, among those with elevated diabetes-related distress at baseline, 
71% report similarly high levels at nine month follow-up. Interestingly, we found that the duration of the disease 
did not predict diabetes-related distress. Several explanations are possible. For example, the source of distress 
could have changed over time, as in the example where duration is strongly associated with both complications 
and hypoglycemia risk. Alternatively, it may indicate that adaptation to distress in persons with T1DM is not a 
matter of time, as a passive process, but that it requires the person to actively cope with the illness and accept 
the changes in life that are associated with the occurrence of DM. For example, to accept their own fears of the 
complications instead of denying it and not adhering to the diet, new healthy lifestyle etc. This may indirectly 
indicate that a psychosocial intervention may be needed to help the person cope with diabetes-related distress. 
This may be especially important for those with prolonged distress, as it can predispose to problematic self-care 
 behavior7. Indeed, severe diabetes-related distress increases the chances of poor treatment outcomes and the 
risk of diabetes-related  complications21. Of course, other factors such as general coping abilities and life circum-
stances (for example poor socioeconomic status) not assessed in this study that relate to diabetes distress may 
explain these results.

The mean PAID total score in our study was 31.92 (21.14) and is comparable to the results of SAGE  study22.

Table 1.  Participants’ characteristics.

Participants’ characteristics (N = 100) Mean (SD) or % Range

Current age (years) 48.11 (15.53) 26.0–81.0

Gender (% female) 48%

Duration of T1DM (years) 20.92 (13.15) 1.09–54.00

< 10 years (n, %) 25 (25%)

≥ 0 years (n, %) 75 (75%)

HbA1c (%) 7.29 (1.28) 4.20–12.70

Insulin treatment

Multiple daily injections (%) 86

Pump use (%) 14

PAID total score 31.92 (21.14) 0.0–83.75

PAID total score ≥ 40, proportion of patients 36%

Education

Primary/secondary 55.7%

University/higher education 44.3%

Living conditions

Alone 6%

With another adult 94%

Table 2.  Predictors of high diabetes-related distress (total PAID score ≥ 40). *Patients with at least one 
symptomatic hypoglycemia with blood glucose ≤ 3.9 mmol/L within the last 3 months. **Patients with at least 
one symptomatic hypoglycemia with blood glucose ≤ 3.0 mmol/L within the last 3 months.

P OR 95% CI

sex(M) 0.379 1.529 0.594–3.941

age.r 0.216

age.r (< 40) 0.112 2.875 0.783–10.562

age.r (41–60) 0.770 1.196 0.361–3.956

duration_cat (< 10 years) 0.175 0.395 0.104–1.511

HbA1c 0.037 1.491 1.025–2.169

Hypoglycemia 3.9r (yes)* 0.411 0.568 0.147–2.188

Hypoglycemia 3.0r (yes)** 0.602 0.732 0.226–2.366

Microvascular (yes) 0.006 4.611 1.546–13.754

Constant 0.008 0.015
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The results of our study indicate that the presence of elevated HbA1c levels is a significant predictor of diabetes 
distress. This is concordant with the results of the T1 Exchange Clinic Registry in which HbA1c was one of the 
strongest predictors significantly associated with diabetes-related stress when adjusting for all other  variables15.

It is possible that uncontrolled diabetes, defined by high HbA1c levels, elevates the distress in patients, as 
patients may be worried about the consequences of diabetes and the lack of success in the treatment, especially 
over a course of time. However, it is also possible that other features, such as anxiety or overwhelming distress 
in life, may confer to both the increase of stress related to diabetes and to elevated levels of HbA1c.

Concordant with our finding which indicates that the presence of elevated HbA1c levels is a significant pre-
dictor for diabetes distress, we also found that the presence of microvascular complications is also a significant 
predictor. First, we may assume that those with higher levels of HbA1c will also have a higher probability to 
develop microvascular  complications23, indicating that (psychological) factors contributing to elevated HbA1c 
may result in contributing to microvascular complications over time. Secondly, it is also possible that acquir-
ing microvascular complications lead to impairment of organ functioning that the patient feels through loss or 
impaired functioning or limitation in everyday life, and thus the fear of disease and potential impact on ability 
in the future as well distress increase. No other significant predictors for higher diabetes-related distress among 
sociodemographic and disease characteristics were found. While associations between diabetes-related distress 
and gender, decreased age, and diabetes duration were demonstrated  elsewhere15, our study findings yield no 
difference in the level of diabetes-related distress among genders and age groups. A possible explanation could be 
the higher mean age of our study sample which was 48.11 (15.53) vs 37.64 (16.33) in T1 Exchange Clinic Registry. 
The second possibility is the different method of calculation, which in our study was binary logistic regression 
with the main variable being categorized as either above cut-off score or below, while the mentioned study used 
the original continuous PAID score variable. Interestingly, most of our study participants were worried about 
complications, (e. g., neuropathy, retinopathy, and nephropathy) and hypoglycemia, which are described as the 
most prevalent diabetes-specific fears in people with  diabetes24, so intervention in patient education is justified.

In our study we found that some individual items in the PAID questionnaire were highly scored by majority 
of studied population, pointing to moderate or severe distress regarding a particular  topic25. Worrying about the 
future and chronic complications and feeling guilty when off-track with diabetes management were the most 
prominent concerns, and these findings are comparable with the results of a previous study of diabetes-related 
distress made in Croatian population with both type 1 and type 2 diabetes  participants26. Interestingly, feeling 
guilty when off-track with management was the most prominent description of feelings associated with distress, 
followed by feeling burnt-out by the constant effort needed to manage diabetes and feeling scared and depressed 
when thinking about living with diabetes, coping with complications and blood sugar levels, which may indicate 
the formation of the vicious cycle in which the patients with DM are caught in, by trying and failing to “control” 
their illness and future of  it27. For example, their constant worrying about the complication of diabetes due to 
non-optimal glycemia levels and the negative predictions about the future of their illness increasing their level of 
fear/anxiety may result in the patients feeling burnt by the constant effort needed to manage diabetes (to control 
their illness – glycemia levels) – leading to increased depression and fear due to living with diabetes, which then 
increases the negative perceptions of the future forming the vicious  cycle28. Alternatively, constant worrying 
about the complications and negative predictions about the future of their illness, fear and depression may also 
lead to denial of the potential effects of chronic diabetes mellitus, which results in them failing to adhere to diet/
medication and leading to non-optimal glycemia and ultimately increasing the possibility of complications of 
DM, followed by feelings of guilt when off-track with diabetes  management29. This will again increase their wor-
rying about complications closing the vicious cycle. The way how diabetes-related distress manifests in the two 
different populations may be contextually different due to differences in age, predisposing conditions, treatment 
outcomes, and type of treatment. Our findings on commonly perceived distress items solely in T1DM population 
could be a signal to the clinicians on what to address in clinical consultation.

The importance of psychosocial care and a call for improved psychosocial outcomes are recognized by the 
American Diabetes Association which issued recommendations to integrate psychosocial care within patient-
centered medical care, stressing that such care should be provided to all diabetic  patients30. Furthermore,  the 
recent Consensus Report on the management of T1DM acknowledged ongoing psychosocial support as a rel-
evant component of T1DM management, as treatment outcomes are highly dependent on a person’s ongoing 
self-care  behavior9. Notably, our findings suggest that social support availability is perceived as highly relevant 
by our study participants as more than 80% of participants reported scores < 3 to the associated item 18. Thus, 
psychosocial support could be a protective factor from diabetes related distress and perceived problems with 
self-management in adults with  diabetes31. Screening and monitoring for psychosocial problems using patient-
appropriate standardized and validated tools are recommended at the initial visit, and periodically thereafter if 
glycemic targets are not met and/or at the onset of diabetes complications. While the treatment of psychological 
aspects related to T1DM may be as important as the medical management in improving living with  diabetes32, 
the method of delivering it is still  unclear33.

The screening should be used to detect the overall levels of diabetes-related distress, at the very beginning of 
the treatment. Depending on the PAID scores, several interventions should be offered, in addition to the stand-
ard treatment, including education. For those with low to moderate levels of diabetes-related distress, education 
should be provided in an empathic form by the health care team treating diabetes, seeing as 67% of participants 
expressed satisfaction with their diabetes physician. For highly distressed adults with T1DM, having poor glyce-
mic control, diabetes-related distress can be successfully addressed using both educational and emotion-focused 
 approaches34. In addition, psychological or psychiatric liaison consultations should be available.

Considerable strengths of the study are the inclusion of a representative sample of T1DM patients treated at 
secondary and tertiary centers in Croatia and the usage of standardized, diabetes-specific measure that allows for 
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replication of the study findings. Our results made solely in T1DM patients give greater clarity of understanding 
this condition in specific patients. Lastly, according to our knowledge, this is the first study of this kind in Croatia.

Limitations of this study include a cross-sectional design which implies interpretation and clinical recom-
mendations should be made with caution. The sample size is likely too small to confirm the lack of association 
among many of the variables. Other comorbidities or life events that could influence distress levels were not 
assessed and evaluated in this study.

Conclusion
The results of our study highlight the emotional burden of diabetes-related distress in people with T1DM in Croa-
tia. Given the high percentage of persons with diabetes-related distress, it may suggest a serious, yet neglected 
clinical problem. It shows the vulnerability of this group of patients, who are worried the most about the future, 
developing complications and hypoglycemia. To overcome the identified problem, we recommend to; (1) Train 
the multidisciplinary team treating diabetes to deliver structural educational programs for all adults with T1DM 
about diabetes-related distress and about its influence on T1DM outcomes; (2) Screen for diabetes distress using 
the PAID standardized questionnaire; (3) Offer specific psychological interventions delivered by mental health 
professionals or liaising mental health professionals when needed. Addressing diabetes-specific emotional distress 
during clinical consultation and patient educational programs may empower individuals with T1DM to improve 
self-management of their disease thus contributing to treatment outcomes improvement.

Data availability
Raw data generated in the study are available in the open access repository Open Science Framework https:// 
osf. io/ ecpbu/.

Received: 9 April 2022; Accepted: 7 September 2022

References
 1. Fisher, L. et al. Understanding the sources of diabetes distress in adults with type 1 diabetes. J. Diabetes Complic. 29, 572–577 

(2015).
 2. Snoek, F. J., Bremmer, M. A. & Hermanns, N. Constructs of depression and distress in diabetes: Time for an appraisal. Lancet 

Diabetes Endocrinol. 3, 450–460 (2015).
 3. Perrin, N. E., Davies, M. J., Robertson, N., Snoek, F. J. & Khunti, K. The prevalence of diabetes-specific emotional distress in people 

with type 2 diabetes: A systematic review and meta-analysis. Diabet. Med. 34, 1508–1520 (2017).
 4. Lim, S. M., Siaw, M. Y. L., Tsou, K. Y. K., Kng, K. K. & Lee, J. Y. C. Risk factors and quality of life of patients with high diabetes-

related distress in primary care: A cross-sectional, multicenter study. Qual. Life Res. 28, 491–501 (2019).
 5. Sturt, J., Dennick, K., Due-Christensen, M. & McCarthy, K. The detection and management of diabetes distress in people with 

type 1 diabetes. Curr. Diabetes Rep. 15, 1–14 (2015).
 6. Turin, A. & DrobničRadobuljac, M. Psychosocial factors affecting the etiology and management of type 1 diabetes mellitus: A 

narrative review. World J. Diabetes 12, 1518–1529 (2021).
 7. Hessler, D. M. et al. Diabetes distress is linked with worsening diabetes management over time in adults with type 1 diabetes. 

Diabetes Med. 34, 1228 (2017).
 8. Lloyd, C. E., Pambianco, G. & Orchard, T. J. Does diabetes-related distress explain the presence of depressive symptoms and/or 

poor self-care in individuals with type 1 diabetes?. Diabetes Med. 27, 234 (2010).
 9. Holt, R. I. G. et al. The management of type 1 diabetes in adults. A consensus report by the American Diabetes Association (ADA) 

and the European Association for the Study of Diabetes (EASD). Diabetologia 64, 2609–2652. https:// doi. org/ 10. 1007/ s00125- 021- 
05568-3 (2021).

 10. Polonsky, W. H. et al. Assessment of diabetes-related distress. Diabetes Care 18, 754–760 (1995).
 11. Nano, J. et al. A standard set of person-centred outcomes for diabetes mellitus: Results of an international and unified approach. 

Diabetes Med. 37, 2009–2018 (2020).
 12. Schmitt, A. et al. How to assess diabetes distress: Comparison of the Problem Areas in Diabetes Scale (PAID) and the Diabetes 

Distress Scale (DDS). Diabetes Med. 33, 835–843 (2016).
 13. https:// behav ioral diabe tes. org/ scales- and- measu res/# 14484 34304 201- ce67e 63c- 8e90.
 14. Poljicanin, T. & Švajda, M. National Diabetes Registry CroDiab. (2020).
 15. Boden, M. T. & Gala, S. Exploring correlates of diabetes-related stress among adults with type 1 diabetes in the T1D exchange 

clinic registry. Diabetes Res. Clin. Pract. 138, 211–219 (2018).
 16. Renard, E. et al. The SAGE study: Global observational analysis of glycaemic control, hypoglycaemia and diabetes management 

in T1DM. Diabetes Metab. Res. Rev. https:// doi. org/ 10. 1002/ dmrr. 3430 (2020).
 17. PAID—Croatia/Croatian—Version of 06 Feb 2018—Mapi. PAID.
 18. Snoek, F. J. et al. Monitoring of Individual Needs in Diabetes (MIND): Baseline data from the cross-national Diabetes Attitudes, 

Wishes, and Needs (DAWN) MIND study. Diabetes Care 34, 1225 (2011).
 19. IBM. SPSS Statistics for Windows, Version 25.0. (IBM Corp, 2021).
 20. Fisher, L. et al. Diabetes distress in adults with type 1 diabetes: Prevalence, incidence and change over time. J. Diabetes Complic. 

30, 1123–1128 (2016).
 21. Hong, K. M. C., Glick, B. A., Kamboj, M. K. & Hoffman, R. P. Glycemic control, depression, diabetes distress among adolescents 

with type 1 diabetes: Effects of sex, race, insurance, and obesity. Acta Diabetol. 58, 1627–1635 (2021).
 22. Wilmot, E. G. et al. Patient-reported outcomes in adults with type 1 diabetes in global real-world clinical practice: The SAGE study. 

Diabetes Obes. Metab. 23, 1892–1901 (2021).
 23. Group, D. C. & C. T. R. The relationship of glycemic exposure (HbA). Diabetes 44, 968–983 (1995).
 24. Kuniss, N. et al. Diabetes-related burden and distress is low in people with diabetes at outpatient tertiary care level. Exp. Clin. 

Endocrinol. Diabetes 124, 307 (2016).
 25. Snoek, F. J. et al. Monitoring of individual needs in diabetes (MIND)-2: Follow-up data from the cross-national diabetes attitudes, 

wishes, and needs (DAWN) MIND study. Diabetes Care 35, 2128 (2012).
 26. Kos, K. Evaluacija Upitnika o Problematičnim Područjima u Šećernoj Bolesti. (Sveučilište u Zagrebu, Filozofski Fakultet Odsjek za 

Psihologiju, 2003).

https://osf.io/ecpbu/
https://osf.io/ecpbu/
https://doi.org/10.1007/s00125-021-05568-3
https://doi.org/10.1007/s00125-021-05568-3
https://behavioraldiabetes.org/scales-and-measures/#1448434304201-ce67e63c-8e90
https://doi.org/10.1002/dmrr.3430


7

Vol.:(0123456789)

Scientific Reports |        (2022) 12:15758  | https://doi.org/10.1038/s41598-022-19961-4

www.nature.com/scientificreports/

 27. Marchini, F., Caputo, A., Convertino, A. & Napoli, A. Psychodynamics in diabetes: The relevance of deepening the symbolic in 
treatment adherence. Front. Psychol. 12, 1224 (2021).

 28. Abdoli, S. et al. Descriptions of diabetes burnout from individuals with type 1 diabetes: An analysis of YouTube videos. Diabetes 
Med. 37, 1344–1351 (2020).

 29. Tagini, S. et al. Counterfactual thinking in psychiatric and neurological diseases: A scoping review. PLoS ONE 16, 1–16 (2021).
 30. Young-Hyman, D. et al. Psychosocial care for people with diabetes: A position statement of the American diabetes association. 

Diabetes Care 39, 2126–2140 (2016).
 31. Baek, R. N., Tanenbaum, M. L. & Gonzalez, J. S. Diabetes burden and diabetes distress: The buffering effect of social support. Ann. 

Behav. Med. 48, 145–155 (2014).
 32. Forlani, G. et al. A psychological support program for individuals with type 1 diabetes. Acta Diabetol. 50, 209–216 (2013).
 33. Winkley, K. et al. Psychological interventions to improve self-management of type 1 and type 2 diabetes: A systematic review. 

Health Technol. Assess. 24, 1–232 (2020).
 34. Fisher, L. et al. T1-REDEEM: A randomized controlled trial to reduce diabetes distress among adults with type 1 diabetes. Diabetes 

Care 41, 1862–1869 (2018).

Author contributions
Concept and design N.G., M.B., M.R.K.; analysis of data and drafting of the manuscript N.G.; interpretation of the 
data, reviewing drafts of the manuscript and the final approval of the version to be submitted N.G., M.B., M.R.K.

Funding
The original SAGE study was sponsored by Sanofi. This analysis received no funding.

Competing interests 
Natasa Grulovic is an employee of Sanofi and owns shares in the company. Maja Baretic and Martina Rojnic 
Kuzman declare that they have no conflict of interest.

Additional information
Correspondence and requests for materials should be addressed to N.G.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2022

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Prevalence and predictors of diabetes-related distress in adults with type 1 diabetes
	Subjects and methods
	Questionnaire. 
	Statistical methods. 

	Results
	Discussion
	Conclusion
	References


