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Abstract
Aims: Disordered eating behaviour (DEB) and diabetes distress are prevalent in 
adults with type 1 diabetes (T1D). Emotion regulation strategies, such as cogni-
tive reappraisal and expressive suppression, are associated with DEB and manag-
ing stress in general. Here we examine the associations between DEB, diabetes 
distress, and emotion regulation strategies in the context of T1D.
Methods: Adults with T1D in The Netherlands and Italy completed an online 
survey, covering DEB (DEPS-R), diabetes distress (PAID-5), and emotion regula-
tion strategies (ERQ). Associations between DEB, diabetes distress, and emotion 
regulation strategies were examined using path analysis.
Results: N = 291 participants completed the survey (78.9% women, 39 ± 13 years, 
HbA1c: 55 ± 16 mmol/mol (7.2% [3.6%]); TIR: 66% ± 25). N = 79 participants 
(27.1%) reported DEB (DEPS-R ≥ 20) and n = 159 participants (54.6%) reported 
elevated diabetes distress (PAID-5 ≥ 8). The path analysis, with small-to-medium 
effect sizes, revealed that more diabetes distress was associated with more DEB 
(β = 0.23, 95% CI [0.13, 0.34]). Less diabetes distress was associated with more 
use of cognitive reappraisal (β = −0.24, 95% CI [−0.36, −0.12]). More DEB was 
associated with more use of expressive suppression (β = 0.14, 95% CI [0.04, 0.24]).
Conclusions: This cross-sectional study suggests an association between DEB 
and diabetes distress, between cognitive reappraisal and less diabetes distress and 
between expressive suppression and more DEB. The results suggest that it may 
prove beneficial to prioritize strengthening emotion regulation strategies in in-
terventions for people with T1D and DEB. Future research should help clarify 
causality with regard to emotion regulation and DEB in adults with T1D.
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1   |   INTRODUCTION

People with type 1 diabetes (T1D) are at higher risk of de-
veloping disordered eating behaviour (DEB) compared to 
those without diabetes.1,2 DEB is defined as a cluster of 
different symptoms and maladaptive behaviours includ-
ing worrying about eating, restrictive eating, binge eating, 
and compensatory behaviours, such as fasting, vomiting, 
abuse of laxatives, excessive exercising, and insulin restric-
tion in the case of diabetes.1,3–6 These behaviours are also 
described as subclinical eating disorder symptoms, that 
are not yet at the level of frequency or severity to merit 
a formal eating disorder diagnosis.7 The prevalence of 
DEB in T1D varies between 8.6% in male adolescents8 and 
41.7% in female adolescents.9 Due to a higher prevalence 
of DEB in adolescents and women, studies have mostly 
focused on these groups, and data on DEB in adults with 
T1D in general and in adult men especially is lacking.

Several diabetes-related factors could explain the vul-
nerability of people with T1D to DEB. First, the ever-
present need to be mindful of the effects of food intake 
on one's blood glucose can lead to rigid thinking about 
food, weight, body image and unhealthy dietary restric-
tions.10 Second, the experience of hypoglycaemia, during 
which the body naturally craves food intake to increase 
the blood sugar level, might result in an episode of binge 
eating.11 Third, insulin therapy can lead to weight gain, 
which can induce feelings of body dissatisfaction and re-
sult in under-dosing of insulin.12 Under-dosing or omis-
sion of insulin can be considered an inadequate but highly 
effective compensatory behaviour, adopted by 20% to 40% 
of people with T1D to control weight. Finally, living with 
and self-managing T1D can be challenging and a cause of 
emotional distress, which is reported by approximately 
30% of people with T1D.13–15 Diabetes distress and neg-
ative affect may play a role in the development of DEB. 
Using ecological momentary assessment (EMA), Merwin 
and colleagues2 found negative affect to be a predictor of 
pre-meal insulin restriction. Moreover, Moskovich and 
colleagues16 showed that people who tended to experience 
negative affect and diabetes distress before eating were 
at increased risk of binge eating at the upcoming meal. 
Conversely, engaging in binge eating resulted in greater 
negative affect.16

It has been suggested that eating behaviour is related 
to the regulation of emotions rather than to emotions 
themselves.17 For instance, consuming more “comfort 
foods” has been linked to suppressing negative emo-
tions as opposed to reappraising or expressing them 
naturally.17 Emotion regulation is defined as the ability 
of an individual to modulate emotions by determining 
the emotional response to a specific situation.18 In the 
context of eating behaviour, cognitive reappraisal and 

expressive suppression are considered two important 
emotion regulation strategies, as they represent effec-
tive (cognitive reappraisal) and ineffective (expressive 
suppression) emotion regulation strategies.17 Cognitive 
reappraisal is defined as “the attempt to reinterpret an 
emotion-eliciting situation in a way that alters its mean-
ing and changes its emotional impact”,18 and expressive 
suppression as “the attempt to inhibit or reduce ongoing 
emotion-expressive behaviour”.18 Studies find that cog-
nitive reappraisal decreases emotional experience and 
behavioural expression. By contrast, expressive sup-
pression decreases behavioural expression, but fails to 
decrease emotional experience. Cognitive reappraisal is 
therefore seen as a more effective strategy and is asso-
ciated with more positive outcomes and with healthier 
behaviour than expressive suppression.19

In a recent study in people with diabetes, effective 
emotion regulation skills were found to be associated with 
decreased diabetes distress.20 This is consistent with liter-
ature finding that in particular ineffective emotion regu-
lation strategies are related to increased diabetes distress. 
Higher levels of effective emotion regulation can help 
people with diabetes cope effectively with the behavioural 
and emotional challenges of living with and self-managing 
diabetes, thereby reducing diabetes distress.21

Research on the association between emotion regula-
tion and problematic eating behaviour in T1D is scarce. 
Kafali and colleagues22 found that DEB was associated 
with experiencing difficulty accessing emotion regulation 
strategies and regulating one's emotions. Young-Hyman 
and colleagues23 highlighted that the association between 
depressive symptoms and bulimic symptoms was moder-
ated by emotion dysregulation, such that the interaction 

Novelty statement

•	 More diabetes distress is associated with more 
disordered eating behaviour (DEB) and ineffec-
tive emotion regulation strategies. Ineffective 
emotion regulation strategies are seen as a risk 
factor for DEB, but research in adults with T1D 
is scarce.

•	 The current study shows that expressive sup-
pression (ineffective strategy) was associated 
with increased DEB. The use of more cognitive 
reappraisal strategies (effective strategy) was 
associated with a decrease in diabetes distress.

•	 These findings support the call for routine 
screening for DEB in adults with T1D and in-
terventions promoting effective emotion regu-
lation strategies.
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between higher depressive symptoms and more emotional 
dysregulation was related to more bulimic symptoms. 
Both studies were conducted in children and youth, indi-
cating the lack of studies in adults with T1D.

While there is evidence to suggest an association between 
emotion regulation and diabetes distress, the role of emotion 
regulation and diabetes distress in the context of DEB has 
not yet been explored. Therefore, we made the first step by 
exploring the associations between DEB, diabetes distress, 
and emotion regulation strategies (expressive suppression 
and cognitive reappraisal) in a cross sectional study with a 
Dutch-Italian sample. As DEB warrants attention across all 
ages, we focused on the full age range of adults with T1D.

We hypothesized (1) a positive association between ex-
pressive suppression of emotions and diabetes distress as 
well as DEB and (2) cognitive reappraisal to be associated 
with less diabetes distress and less DEB.

2   |   METHODS

2.1  |  Participants and procedure

As part of an ongoing collaboration between Amsterdam 
UMC and the University of Padova in the topic of emotion 
regulation, a cross-sectional survey study was conducted 
in a sample of individuals aged 18 years or older with 
T1D in The Netherlands and Italy, between September 
to November 2021. A convenience sampling procedure 
was used for recruitment of participants: the study was 
broadly advertised as a study on ‘eating and emotions’ via 
websites of diabetes organizations, social media channels, 
such as Facebook community groups for people with T1D, 
and emails to interested participants of previous studies. 
A-priori sample size calculation was performed using the 
semPower package within the R environment, with a one-
sided p value of <0.05, a power equal to 0.80, and a RMSEA 
equal to 0.05. This resulted in a minimal sample size of 
184 respondents.24 Online survey platforms were used for 
data collection: Survalyzer was used in The Netherlands 
and Google Forms in Italy. The research protocol was ap-
proved by the ethics committees of Amsterdam University 
Medical Centres (2021.0452) and of the University of 
Padova, Italy (2021.4247). All participants provided online 
informed consent.

2.2  |  Measures

DEB was assessed with the Diabetes Eating Problem 
Survey-Revised (DEPS-R25), which is a diabetes-specific 
measure of problematic diabetes eating behaviour 

designed for people with T1D. The DEPS-R measures 
disordered eating in people with diabetes with questions 
related to maladaptive eating, preoccupation with thin-
ness, and the concept of maintaining high blood glucose 
levels to lose weight. It is the only screening tool that has 
been validated for DEB in T1D for use in a clinical popu-
lation.25 Participants rate the frequency of a specific be-
haviour on a 6-point Likert scale (from 0 “never” to 5 
“always”), where higher scores indicate greater pathol-
ogy. A recommended cut-off score of ≥20 has been em-
pirically established as a threshold, indicating the need 
for further clinical assessment of eating pathology.25 
Item 10 (the item concerning ketones) was excluded 
from the present study, as ketones are rarely measured 
in Dutch diabetes care. However, we still adopted the 
cut-off score of ≥20, as the item on ketones has little 
contribution to the total sum score.26 The DEPS-R was 
translated with the forward-backward method and the 
final version was approved by the original authors.26,27 
The Italian DEPS-R has been validated.26

Diabetes distress was measured with the 5-item 
Problem Areas in Diabetes Scale-Short Form-5 (PAID-
SF-528). Participants rate their problems on a 5-point 
Likert scale (from 0 “not a problem” to 4 “serious prob-
lem”). Total scores range from 0 to 20, with higher scores 
indicating greater diabetes distress. The PAID-5 presents 
good psychometric properties and is able to assess diabe-
tes distress as well as the PAID-20 with less burden to the 
participants.28 A PAID-5 score ≥8 indicates elevated diabe-
tes distress and was used as cut-off.

Emotion regulation strategies were measured with the 
Emotion Regulation Questionnaire (ERQ18). The ERQ is 
a validated, 10-item questionnaire, that is often used in 
eating behaviour studies.17 The ERQ consists of two sub-
scales corresponding to two emotion regulation strategies: 
cognitive reappraisal (6 items) and expressive suppression 
(4 items). The items can be answered on a 7-point-Likert 
scale (from 1 “strongly disagree” to 7 “strongly agree”), 
where higher scores indicate more use of the emotion reg-
ulation strategy.

Prior studies have demonstrated adequate to good 
reliability and validity for the DEPS-R,29 PAID-5,14 and 
ERQ.18 In the present study, the PAID-5 and DEPS-R 
showed a Cronbach's alpha of 0.85. The cognitive reap-
praisal scale of the ERQ showed a Cronbach's alpha of 0.80 
and the expressive suppression scale of the ERQ showed a 
Cronbach's alpha of 0.76.

Demographic and diabetes-related data (i.e., age, gen-
der, education, living status), most recent HbA1c, TIR over 
the past 7 days (if available from glucose sensor), and di-
abetes complications (dichotomized in yes/no), were col-
lected by self-report (see Data S1).
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2.3  |  Statistical analysis

Baseline measures were summarized using mean and 
standard deviation, or frequencies and percentages in 
the case of categorical data. Chi-square tests and Mann–
Whitney U tests were performed to investigate differences 
in baseline characteristics between Dutch and Italian par-
ticipants, and between participants who presented scores 
below and above the DEPS-R cut-off of ≥20.

Spearman correlations (rho) and path analysis were con-
ducted to examine the associations between DEPS-R, PAID-5, 
ERQ expressive suppression, and ERQ cognitive reappraisal. 
The models were adjusted for age, gender, BMI, country and 
TIR. Despite not anticipating that the associations would 
change with age,30 we did correct for age in our analyses. 
Interaction effects with gender were included to investigate 
the influence of gender on the associations between emotion 
regulation, DEPS-R, and PAID-5. Cohen's guidelines were 
used for effect size interpretation. Correlation coefficients 
between 0.10 and 0.29 represent a small association, values 

between 0.30 and 0.49 represent a medium association, val-
ues of 0.50 and above represent a large association.31 Stata/
SE was used to conduct the path analysis. SPSS version 26.0 
was used to conduct all other analyses.

3   |   RESULTS

3.1  |  Characteristics of participants

The online questionnaires were completed by N = 291 
participants, of which n = 229 (78.7%) were women. 
Participants showed a mean age of 39.6 (SD ± 13.4) years, 
a mean diabetes duration of 19.3 (SD ± 13.3) years, a mean 
HbA1c of 55 ± 16 mmol/mol (7.2% [3.6%]), and a mean TIR 
of 65.7% (SD ± 25). Table  1 illustrates sociodemographic 
and clinical characteristics of the total sample.

Overall, n = 159 participants (54.6%) reported elevated 
diabetes distress (PAID-5 ≥ 8). As to the ERQ, the frequency 
of using cognitive reappraisal and expressive suppression 

T A B L E  1   Demographic, psychological and diabetes-related characteristics of participants (N = 291), stratified by DEPS-R cut-off 
score ≥ 20.

DEPS-R score

Characteristics mean (SD) or % Total N = 291 <20 n = 212 (72.9%) ≥20 n = 79 (27.1%) p U/X2

Age (years) 39.6 (13.4) 40.4 (13.6) 37.47 (12.8) 0.117 U = 7374.00

Women (%) 229 (78.7) 163 (76.9) 66 (83.5) 0.171 X2 = 1.88

Education level (%) 0.210 X2 = 4.53

Primary education 2 (0.7) 1 (0.5) 1 (1)

Secondary education 24 (8.2) 14 (6.6) 10 (12.7)

Secondary vocational education 106 (36.4) 75 (35.4) 31 (39.2)

Tertiary education (bachelor, 
master or equivalent)

159 (54.6) 122 (57.5) 37 (46.8)

Living status (%) 0.695 X2 = 3.03

Living alone 41 (14.1) 27 (12.7) 14 (17.7)

With parents/family 61 (21) 47 (22.2) 15 (19)

Student house/with friends 8 (2.7) 7 (3.6) 1 (1)

With partner and no children 98 (33.7) 72 (34) 26 (32.9)

With partner and children 73 (25.1) 51 (24.1) 22 (27.8)

Diabetes duration (years) 19.3 (13.3) 19.9 (13.8) 17.8 (11.6) 0.422 U = 7824.00

BMI (Body Mass Index) 24.9 (4.9) 23.8 (4.1) 27.8 (5.4) <0.001 U = 4338.00

HbA1c (mmol/mol) and % 55 (16) (7.2% (3.6%)) 53 (13) (7% (3.3%)) 62 (20) (7.8% (4%)) <0.001 U = 4954.50

TIR (%) 65.7 (25.4) 67.7 (26.2) 60.5 (22.3) 0.002 U = 4720.00

Diabetes complications; yes, (%) 62 (21.3) 25 (11.8) 37 (46.8) 0.011 X2 = 6.491

Scores of baseline questionnaires, mean (SD)

PAID-5 total score 8.2 (4.6) 7.5 (4.4) 10.1 (4.6) <0.001 U = 5700.00

DEPS-R total score 14.1 (10.4) 8.9 (5.6) 27.9 (7) <0.001 U = 0.000

ERQ reappraisal 4.4 (1.2) 4.5 (1.2) 4.2 (1.3) 0.069 U = 7215.00

ERQ suppression 3.4 (1.3) 3.3 (1.2) 3.7 (1.4) 0.021 U = 6906.500
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strategies was comparable to normative data from the gen-
eral population.18 Based on DEPS-R score ≥ 20, n = 79 partici-
pants (27.1%) presented with DEB (see Table 1). Participants 
with DEPS-R score ≥ 20, reported a younger age, higher 
BMI, higher HbA1c, lower TIR, and a higher PAID-5 total 
score. More specifically, n = 57 (72.2%) of the participants 
who scored above the DEPS-R cut-off ≥20 also reported ele-
vated diabetes distress (PAID-5 ≥ 8). In the age category 18–
30 (n = 90), 38.9% presented with DEB. In the age category 
31 or older (n = 201), 31.1% presented with DEB.

Dutch participants reported a significantly lower TIR, 
more diabetes complications, and a higher DEPS-R total 
score, than Italian participants (see Data  S2). Based on 
DEPS-R score ≥ 20, n = 35 Italian participants (20.8%) re-
ported DEB versus n = 44 of the Dutch participants (35.8%). 
Other demographic and clinical characteristics between 
the samples were similar (see Data S2); therefore data from 
both samples were merged for the subsequent analyses.

3.2  |  Associations between PAID-5, 
DEPS-R and ERQ

The Spearman correlations between diabetes distress, 
DEB, and the use of emotion regulation strategies are re-
ported in Table  2, showing small to medium effect size 
according to Cohen's guidelines. The results of the path 
analysis are reported in Table 3 and visualized in Figure 1. 
Small to medium effect sizes (semi-partial correlations) 
were detected in the path analysis. More diabetes distress 
was significantly associated with more DEB (β = 0.23, 95% 
CI [0.13, 0.34]). Less diabetes distress was significantly as-
sociated with more use of cognitive reappraisal (β = −0.24, 
95% CI [−0.36, −0.12]). More DEB was significantly asso-
ciated with more use of expressive suppression (β = 0.14, 
95% CI [0.04, 0.24]), and not to the use of cognitive re-
appraisal. Gender did not significantly moderate these 
associations.

T A B L E  2   Spearman correlations (N = 291).

Variables 1 2 3 4 5 6 7 8 9

1. Diabetes duration —

2. Age 0.43** —

3. BMI 0.31** 0.14* —

4. HbA1c 0.03 −0.04 0.15* —

5. TIR −0.05 0.15* −0.18** −0.37** —

6. ERQ cognitive reappraisal 0.10 0.11 −0.13* −0.01 0.05 —

7. ERQ expressive suppression −0.02 −0.09 0.05 −0.03 −0.05 0.21** —

8. PAID-5 total score −0.16** −0.07 0.03 0.08 −0.14* −0.19** 0.09 —

9. DEPS-R total score −0.03 −0.20** 0.43** 0.26** −0.27** −0.10 0.18** 0.29** —

Abbreviations: BMI, Body Mass Index; HbA1c, Haemoglobin A1c; TIR, Time In Range.
*p < 0.05.; **p < 0.01.

95% CI

β LL UL p

PAID-5 DEPS-R 0.23 −0.13 0.34 <0.001

ERQ cognitive reappraisal PAID-5 −0.24 −0.36 −0.12 <0.001

ERQ expressive suppression PAID-5 0.10 −0.02 0.22 0.092

ERQ expressive suppression DEPS-R 0.14 0.04 0.24 0.005

ERQ cognitive reappraisal DEPS-R 0.00 −0.10 0.11 0.984

PAID-5 * gender DEPS-R 0.06 −0.18 0.29 0.640

ERQ cognitive reappraisal * gender DEPS-R −0.22 −0.49 0.05 0.112

ERQ expressive suppression * gender DEPS-R −0.12 −0.36 0.12 0.329

ERQ cognitive reappraisal * gender PAID-5 −0.14 −0.46 0.18 0.392

ERQ expressive suppression * gender PAID-5 0.07 −0.21 0.35 0.616

Note: N = 291; all models were adjusted for country, age, gender, BMI and TIR.

T A B L E  3   Associations between 
disordered eating behaviour (DEPS-R), 
diabetes distress (PAID-5), and the use 
of cognitive reappraisal and expressive 
suppression (ERQ).

 14645491, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dm

e.15122 by C
ochraneItalia, W

iley O
nline L

ibrary on [24/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



6 of 8  |      EMBAYE et al.

4   |   DISCUSSION

To the best of our knowledge, this is the first study among 
adults with T1D that examines the associations between 
disordered eating behaviour (DEB), diabetes distress, and 
two emotion regulation strategies: cognitive reappraisal 
and expressive suppression. Our main findings confirmed 
the hypotheses of the present study, namely that diabetes 
distress was associated with more DEB. The use of cogni-
tive reappraisal was associated with less diabetes distress 
and the use of expressive suppression was associated with 
more DEB. We did not find an association between ex-
pressive suppression and diabetes distress.

In accordance with the literature, our findings demon-
strated an association between effective emotion regula-
tion (cognitive reappraisal) and less diabetes distress. It 
should be noted that in previous literature20 effective emo-
tion regulation was defined as the perceived understand-
ing of one's emotional state and the perceived ability to 
regulate one's emotional state, which differs from the con-
cept of cognitive reappraisal. Emotion dysregulation has 
been measured as a broad concept containing elements 
of emotional awareness, clarity of responses, and limited 
access to effective emotion regulation strategies, in prior 
studies.22,23 This demonstrates the various conceptualiza-
tions of emotion regulation and challenges comparisons 
between study results.

Our results are furthermore in line with previous EMA 
studies finding an association between increased diabetes 
distress and increased DEB, in which DEB was measured 
as insulin restriction and as binge eating during upcoming 
meals.2,16 Negative affect (e.g., diabetes distress) increased 
the odds of insulin restriction2 and people with T1D with 
higher levels of diabetes distress were more likely to engage 
in binge eating as a way to cope with negative feelings.16 

These studies' findings suggest that a decrease in diabetes 
distress might result in less act of insulin restriction, as 
well as in less binge eating, both of which are associated 
with better glycaemic outcomes. The results of the present 
study contribute to findings of the previous studies by in-
dicating that effective emotion regulation (cognitive reap-
praisal) could play a role in the experience of less diabetes 
distress, as well as in less DEB. Numerous therapies for 
eating disorders currently focus on effective emotion reg-
ulation,32,33 but additional research is required to develop 
intervention strategies and treatment recommendations for 
DEB in T1D. This study emphasizes the significance of ad-
dressing efficient emotion regulation in DEB treatments for 
people with T1D, such as the use of cognitive reappraisal. 
DEB was furthermore associated with a younger age, a 
higher BMI, a higher HbA1c, and a lower TIR, which cor-
responds with previous studies conducted in adolescents 
and adults.5,6,8,9,34,35 Nevertheless, by including a wide age 
range, our results show that DEB is not only prevalent in 
young adults but warrants attention across all ages.

This study has strengths and limitations. The use of the 
DEPS-R, a validated, diabetes-specific measure to detect 
DEB in people with T1D, was a significant strength of our 
study. The DEPS-R is a self-report measure however, and like 
the other instruments used in this study, it may be subject to 
self-report bias and recall bias. To eliminate the risk of bias 
in future research, it would be advisable to use EMA and 
to let participants report eating behaviour and psychological 
outcomes several times throughout the day. Furthermore, 
we used the commonly used clinical cut-off of ≥20 to de-
scribe our sample. Previous studies have found a three-factor 
structure, making a distinction between maladaptive eating, 
preoccupation with thinness, and the concept of maintain-
ing high blood glucose levels to lose weight.29 For clinical 
practice, further examination of these subscales might be 
helpful when scores are above the cut-off.

F I G U R E  1   Associations between emotion regulation strategies (ERQ), diabetes distress (PAID-5) and disordered eating behaviour 
(DEPS-R), with standardized regression coefficients (β) and confidence intervals (CI).
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The point prevalence of diabetes distress in our total 
sample (54.6%) was relatively high compared to prior stud-
ies (approx. 30%13–15). This may be due to selection bias as 
people with a specific interest and perhaps experience in 
the topic of eating and emotions selected themselves for 
this study. Further, women were over-represented in our 
sample. They tend to report higher distress scores com-
pared to men.15 This selection bias might impact the gen-
eralizability of our results. Also, the time of data collection 
(the COVID-19 pandemic) may have impacted distress 
levels; lockdown measures taken during the pandemic 
were related to increased levels of perceived stress in peo-
ple with diabetes,36 although a positive effect of lockdown 
measures on diabetes distress has also been reported.37

The point prevalence of 27.1% DEB in our total sam-
ple was comparable to previous research in adults with 
T1D.5 However, differences between Dutch and Italian 
participants were observed, such that Dutch participants 
reported higher DEB (35.8%) than Italian participants 
(20.8%).9,38 Different strategies of study advertisement 
between countries could have contributed to this vary-
ing point prevalence of DEB. Whereas in Italy social 
media was mainly used to recruit participants; in the 
Netherlands, diabetes organizations and eating disorder 
clinics were involved in recruitment of participants. This 
may have attracted Dutch participants with an affinity to 
DEB. We are moreover aware that the cross-sectional de-
sign of the study does not allow inference regarding the 
directionality of the associations between the study vari-
ables, therefore prospective studies are warranted.

This study underlines the importance of identifying 
and addressing DEB in T1D, and confirms risk factors, 
such as younger age, higher BMI, higher HbA1c and lower 
TIR, in research and clinical practice. Our results further-
more suggest that it may prove beneficial to prioritize 
strengthening emotion regulation strategies as a key com-
ponent of interventions for people with T1D and DEB.
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