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                     Abstract 
  Background      Adolescents with type 1 diabetes are at risk of developing eating disorders and social exclusion, and these 

disorders are associated with serious diabetes-related medical and social complications. 

   Objective     The present study, which had a descriptive and correlational design, was conducted to determine the relationship 

between diabetes-specifi c eating disorders and social exclusion in adolescents with Type 1 Diabetes (T1DM) who were 

treated at a university hospital in Türkiye between November 2021 and April 2022. 

   Method     The sampling of the study consisted of 124 adolescents who had T1DM between the ages of 14 and 18 who were 

followed up in the pediatric endocrinology clinic of a university hospital. The data of the study were collected with the 

Descriptive Characteristics Form, the Diabetes-Specifi c Eating Disorder Scale (DEPS-R), and the Adolescent Social Exclu-

sion Scale (OES-A). The study was conducted with the permission of the institution and ethics committee, and written consent 

was obtained from the adolescents and parents. The descriptive statistics, Mann–Whitney U-Test, Kruskal–Wallis Analysis 

of Variance, and Simple Linear Regression Analysis were used in the evaluation of the data. 

   Results     The mean scores of the DEPS-R and OES-A scales of the adolescents who had T1DM were 43.29 ± 17.15 and 

34.51 ± 8.41, respectively. A relationship was detected between the OES-A mean scores of the adolescents and the DEPS-R 

mean scores, and the OES-A mean score explained 74.7% of the DEPS-R mean score (R2 = 0.747) ( p  ≤ 0.001). 

   Conclusion     It was determined in the present study that adolescents with T1DM had high levels of social exclusion and eat-

ing disorders. It was also found that as the level of social exclusion of adolescents with T1DM increased, the level of eating 

disorders increased. 

    Keywords     Type 1 Diabetes    ·  Social exclusion    ·  Eating disorder    ·  Adolescent  

      Introduction 

 Type 1 Diabetes Mellitus (T1DM), which is one of the most 

common endocrinological and metabolic disorders in child-

hood, makes up approximately 10% of the diabetes cases in 

the entire world [ 1 ]. It was reported in the 10th Diabetes Atlas 

(2021) of the International Diabetes Association (IDF) that the 

population of children aged 19 and under was 2.61 billion in the 

world, approximately 1.2 million of these children had T1DM, 

and there were approximately 150 thousand new children diag-

nosed with T1DM in the world every year. It was also stated 

in the same report that there were approximately 26 thousand 

children aged 19 and under with T1DM in Turkey [ 2 ]. 

 T1DM causes compulsory medical practices (i.e. blood 

glucose measurement, insulin injection, etc.), lifestyle 

changes (diet, exercise, etc.), and social life (family, friend 
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relations, etc.) in the daily life of adolescents [ 3 ], which 

cause both adolescents and their parents to face more prob-

lems and have adjustment problems. The reasons why the 

adolescents cannot adapt to these changes in life at the 

desired level can be listed as being dependent on parents 

because of T1DM, feeling diff erent from their friends or 

peer groups, and the chronic illness negatively aff ecting the 

adolescents’ perception of being normal [ 4 ]. 

 Feeling diff erent from friends or peers and the deteriora-

tion of the perception of being normal might cause adoles-

cents to feel excluded from peers. Social exclusion, which 

can be defi ned as being excluded and ignored by others, 

is a common issue for many individuals. The exclusion or 

rejection of the individual from the group/society threatens 

the sense of belonging and may cause the individual faces 

painful experiences [ 5 ]. These experiences might manifest as 

anxiety, depression, eating disorders, and behavior problems 

in adolescents. 

 Adolescents who have T1DM have to regulate their eat-

ing habits and lifestyles to keep blood sugar under control 

throughout their lives. Because of the nature of the disease, 

factors such as diet lists to be followed, prohibited foods, and 

chronic disease cause anxiety in patients, leading to focus 

on food and weight control. Along with these, the exclu-

sion of the adolescent by friends or peer groups also brings 

anxiety and causes the adolescent to not manage nutrition 

therapy appropriately. For all these reasons, adolescents who 

had T1DM experience deterioration in eating attitudes and 

behaviors. It was reported in previous studies that eating 

disorders are associated with diabetic ketoacidosis, acute or 

chronic complications of diabetes, electrolyte imbalances, 

cardiac/musculoskeletal complications, and increased mor-

tality in adolescents who have T1DM [ 6 ]. The present study 

was planned to determine the relationship between diabetes-

specifi c eating disorders and social exclusion in adolescents 

with T1DM. 

    Materials and methods 

 This study was planned as a descriptive and relational study 

to determine the relationship between diabetes-specifi c eat-

ing disorders and social exclusion in adolescents with type 

1 diabetes who were treated at a university hospital in Tür-

kiye between November 2021 and April 2022. The sampling 

of the study consisted of 124 adolescents who had T1DM 

between the ages of 14 and 18 who were followed up in the 

pediatric endocrinology clinic of a university hospital. The 

results of the post-power analysis performed in G-Power 

were; β = 0.95. ( n  = 124,  α  = 0.05,  d  = 0.33). Ethics Com-

mittee (Decision No: 2021/697) and institutional permission 

were obtained for the study. Before the study started, the 

purpose of the study was explained to the adolescents and 

written and verbal consent was obtained from their parents 

and themselves. 

 The data of the study were collected with Adolescent 

Information Form, Diabetes-Specific Eating Disorder 

Scale (DEPS-R) and Ostracism Experience Scale for 

Adolescents (OES-A). Data collection process was car-

ried out in the pediatric endocrinology outpatient clinic 

of the hospital. A questionnaire form was applied to the 

adolescents who came to the control via a tablet computer. 

The application period of the questionnaire took an aver-

age of 15 minutes. 

   Adolescent information form     There are 14 questions about 

the introductory characteristics (age, gender, grade, number 

of siblings, income status, diagnosis time, type of insulin 

used, person administering insulin, using insulin regularly, 

nutrition model, number of blood glucose measurements, 

compliance with the exercise program, compliance with the 

nutrition plan, BMI-for-age) and diseases of adolescents 

with T1DM in this form. 

    Diabetes-specifi c eating disorder scale (DEPS-R)     The scale 

was developed by Markowitz et al. [ 7 ] to evaluate diabetes-

specifi c eating disorders and was adapted into Turkish by 

Atik Altınok et al. [ 8 ]. It is a 6-point Likert-type scale (0: 

Never, 5: Always) consisting of 16 items. The highest score 

that can be obtained from the scale is 80, and the lowest 

score is 0. High scores indicate a high level of diabetes spe-

cifi c eating disorder. The total Cronbach’s Alpha was deter-

mined as = 0.86 in the scale adaptation study [ 8 ]. In the pre-

sent study, the total Cronbach’s alpha was found to be 0.93. 

    Ostracism experience scale for adolescents (OES-A)     The 

Turkish validity and reliability of the scale, which was 

developed by Gilman et al. [ 9 ], was conducted by Akın et al. 

[ 10 ]. It is a 5-point Likert-type scale (1: Never, 5: Always) 

consisting of 11 items and two subscales (negligence and 

exclusion). There is no reverse-coded item on the scale. The 

highest score that can be obtained from the scale is 55, and 

the lowest score is 11. High scores indicate a high level of 

perception of social exclusion. The total Cronbach’s Alpha 

was determined as 0.87 in the scale adaptation study for the 

Disregarding subscale of the scale [ 10 ]. In the present study, 

the total Cronbach’s alpha was found to be = 0.86. 

 The data were evaluated by using the SPSS 22.0 (IBM 

Corp., Armonk, NY, USA) package program. Descriptive 

statistical methods are given as numbers ( n ), percent ( % ), 
mean ( x), standard deviation ( SD ), and min–max. The con-

formity of the data to the normal distribution was evaluated 

with the Shapiro–Wilk Test and it was determined that the 

data did not show normal distribution. The Mann–Whit-

ney  U  Test was used to compare the pairwise independent 

groups that did not conform to the normal distribution, the 
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Kruskal–Wallis Analysis of Variance was used to compare 

three or more independent groups, and the relationship 

between scale scores was evaluated with Simple Linear 

Regression Analysis. 

     Results 

 It was found that the mean age of the adolescents who par-

ticipated in the study was 15.60 ± 1.04, the mean BMI for 

age was -0.59 ± 1.13 in girls and 0.95 ± 1.65 in boys; 50.8% 

( n  = 63) of the adolescents were female, 58.9% ( n  = 73) were 

in the 14–15 age group, 76.6% ( n  = 95) were studying at 

the 9-10 th  grades, 46.8% ( n  = 58) had two siblings, 72.6% 

( n  = 90) perceived their income level as moderate, 43.5% 

( n  = 54) were diagnosed between 1–3 years, 94.4% ( n  = 117) 

used an insulin pen, 88.7% ( n  = 110) self-administered 

the insulin, 93.5% ( n  = 116) used insulin regularly, 82.3% 

( n  = 102) followed a fi xed-meal (morning, noon, and even-

ing) diet, 93.5% ( n  = 116) measured blood sugar three times 

a day or more, 64.5% ( n  = 80) did not follow an exercise 

program, 50.0% ( n  = 62) did not follow nutrition program, 

and 58.9% ( n  = 73) had a normal BMI for age (Table  1 ).  

 In the present study, the mean scores of the adoles-

cents on the DEPS-R and OES-A scales were found to 

be 43.29 ± 17.15 and 34.51 ± 8.41, respectively (Table  2 ). 

A statistically signifi cant positive correlation was found 

between the DEPS-R and OES-A scores of the adolescents 

with T1DM ( r  = 0.865;  p  ≤ 0.001) (Table  3 ).   

 The mean DEPS-R scores were found to be higher in 

those who were male ( p  ≤ 0.001), those who were edu-

cated in the 9-10 th  grades ( p  = 0.001), used an insulin pump 

( p  = 0.011), administered insulin by their parents ( p  = 0.046), 

did not use insulin regularly ( p  ≤ 0.001), applied carbohy-

drate counting as a nutrition model ( p  ≤ 0.001), who did not 

measure blood sugar levels at all ( p  = 0.037), and who were 

obese according to the BMI classifi cation for age ( p  ≤ 0.001). 

It was also determined that the mean DEPS-R scores were 

not aff ected by the variables of the number of siblings, per-

ceived income, duration of diagnosis, compliance with the 

exercise program, and compliance with the nutrition plan 

( p  > 0.05) (Table  4 ).  

 It was determined that the mean OES-A scores were 

higher in adolescents who were male ( p  ≤ 0.001), students 

who were educated in the 9-10 th  grades ( p  = 0.001), used 

an insulin pump ( p  ≤ 0.001), administered insulin by their 

parents ( p  = 0.002), used carbohydrate counting as a nutri-

tion model ( p  ≤ 0.001), did not measure blood sugar levels 

at all ( p  = 0.001), and obese according to BMI classifi cation 

for age ( p  = 0.003). It was also found that the mean OES-A 

scores were not aff ected by the variables of the number of 

siblings, perceived income levels, duration of diagnosis, 

Table 1       Characteristics of adolescents with Type 1 Diabetes ( n  = 124) 

  Characteristics    Mean ± SD  

  Age    15.60 ± 1.04  

  Characteristics     n      % 
  Gender  

    Female    63    50.8  

    Male    61    49.2  

  Age  

    14–15 years    73    58.9  

    16–17 years    51    41.1  

  Grade  

    9–10. grade    95    76.6  

    11–12. grade    29    23.4  

  Number of siblings  

    One    17    13.7  

    Two    58    46.8  

    Three or more    49    39.5  

  Income Status  

    Low    17    13.7  

    Middle    90    72.6  

    High    17    13.7  

  Diagnosis Time  

    1–3 years    54    43.5  

    4–6 years    48    38.7  

    7 years and above    22    17.7  

  Type of Insulin Used  

    Pen    117    94.4  

    Insulin pump    7    5.6  

  Person Administering Insulin  

    Himself (adolescent)    110    88.7  

    Mom dad    14    11.3  

  Using Insulin Regularly  

    Yes    116    93.5  

    No    8    6.5  

  Nutrition Model  

    Carbohydrate count    22    17.7  

    Fixed meal (morning, noon, evening)    102    82.3  

  Number of Blood Glucose Measurements  

    None    8    6.5  

    Three times or more    116    93.5  

  Compliance with the Exercise Program  

    Yes    31    25.0  

    No    80    64.5  

    Partially    13    10.5  

  Compliance with the Nutrition Plan  

    Yes    19    15.3  

    No    62    50.0  

    Partially    43    34.7  

  BMI-for-age*  

    Malnutrition    19    15.3  

    Normal    73    58.9  

    Obese    32    25.8  

*    WHO growth reference data for 5–19 years 
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regular use of insulin, compliance with the exercise pro-

gram, and compliance with the nutrition plan ( p  > 0.05) 

(Table  4 ). 

    Discussion 

 Intense emotional changes in adolescents with T1DM 

because of the nature of the period, the complex manage-

ment of the disease, and the sense of being accepted or not 

diff erent by their peers may predispose adolescents who have 

T1DM to some risky health behaviors. Negative emotional 

states such as stress and anxiety may appear in adolescents 

with T1DM who are socially excluded by their peers, which 

might then lead to eating disorders in adolescents with T1DM 

[ 11 ]. It was found in the present study that adolescents with 

T1DM had high levels of social exclusion and eating disor-

ders (Table  2 ). Similar to the fi ndings of the present studies, 

social exclusion in adolescents with T1DM [ 12 – 15 ] and eat-

ing disorders [ 16 – 21 ] were reported in previous studies. 

 It was determined that as the level of social exclusion 

increased in adolescents who had T1DM who participated 

in the study, eating disorders also increased ( p  ≤ 0.001) 

(Table  3 ). No study was detected in the literature exam-

ining the relationship between social exclusion and eating 

disorders in adolescents with T1DM. In some studies, it 

was reported that eating disorders and social exclusion were 

detected in adolescents with T1DM who had high stress and 

depressive states [ 22 ,  23 ]. It can be argued that adolescents 

experience negative emotions such as stress, anxiety, and 

depression more intensely because of the characteristics of 

the period, and the addition of a disease with complex man-

agement such as Type 1 Diabetes increases the risk of social 

exclusion and eating disorders in adolescents with T1DM. 

 It was found that eating disorders and social exclusion were 

higher in males with T1DM who participated in the study 

Table 2       DEPS-R and OES-A Mean Scores of Adolescents with Type 

1 Diabetes ( n  = 124) 

DEPS-R  Diabetes-Specifi c Eating Disorder Scale,  OES-A  Ostracism 

Experience Scale for Adolescents 

  Scales    Med (Min–Max)    Mean ± SD  

  DEPS-R    46.50 (5–67)    43.29 ± 17.15  

  OES-A    36.00 (15–50)    34.51 ± 8.41  

Table 3       Correlation (pearson 

correlation) between the mean 

scores of DEPS-R and OES-A 

of adolescents with Type 1 

Diabetes ( n  = 124) 

*      p  ≤  0.001 

    DEPS-R    OES-A  

  DEPS-R    1.000    

  OES-A    0.865*    1.000  

Table 4       Distribution of DEPS-R and OES-A scale mean scores 

according to descriptive characteristics of adolescents with Type 1 

Diabetes ( n  = 124) 

  Characteristics    DEPS-R 

Mean Rank 
  OES-A 

Mean Rank 

  Gender  

    Female    48.44    48.29  

    Male    77.02    77.18  

p   ≤ 0.001      p   ≤ 0.001 
  Age  

    14−15 years    66.42    61.62  

    16−17 years    56.88    63.76  

p =  0.143     p =  0.742 

  Grade  

    9−10. grade    68.24    68.52  

    11−12. grade    43.69    42.79  

p   = 0.001      p   = 0.001 
  Income Status  

    Low    51.94    78.82  

    Middle    63.31    58.20  

    High    68.76    68.94  

p =  0.357     p =  0.067 

  Diagnosis Time  

    1−3 years    59.83    64.13  

    4−6 years    62.48    55.16  

    7 years and above    69.09    74.52  

p =  0.591     p =  0.099 

  Type of Insulin Used  

    Pen    60.50    59.30  

    Insulin pump    96.00    116.0  

p   = 0.011      p   ≤ 0.001 
  Person Administering Insulin  

    Himself (adolescent)    60.32    58.98  

    Mom dad    79.64    90.18  

p =   0.046      p =   0.002 
  Using Insulin Regularly  

    Yes    58.97    61.74  

    No    113.68    73.50  

p   ≤ 0.001      p =  0.368 

  Nutrition Model  

    Carbohydrate count    70.50    92.86  

    Fixed meal (morning, noon, evening)    53.77    55.95  

p   ≤ 0.001      p   ≤ 0.001 
  Number of Blood Glucose Measurements  

    None    88.00    103.00  

    Three times or more    60.74    59.71  

p =   0.037      p =   0.001 
  Compliance with the Exercise Program  

    Yes    69.32    78.37  

    No    58.94    53.76  

    Partially    68.15    78.42  

p =  0.323     p =  0.312 
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( p  ≤ 0.001) (Table  4 ). Unlike the fi ndings of the present study, 

some previous studies reported that the level of eating disor-

ders was higher in girls with T1DM [ 20 – 22 ,  24 ]. Although 

female adolescents experience negative emotional states such 

as anxiety, stress, and depression more intensely, it is consid-

ered that this may be related to the fact that they support each 

other more and are less likely to be excluded than male ado-

lescents [ 25 ]. The fact that males who had T1DM had higher 

exclusion levels in the study supports this situation. 

 In the present study, it was also found that eating disor-

ders and social exclusion were higher in adolescents with 

T1DM who used carbohydrate counting as a nutrition 

model ( p  = 0.011,  p  ≤ 0.001, respectively). Carbohydrate 

counting aims to improve glycemic control by providing 

fl exibility in food choices. However, it can also be diffi  cult 

for children and parents, and the training given must be 

adapted to the culture, preferences, capacities, and under-

standings [ 26 ]. Although there is no study conducted on 

children and adolescents who have T1DM, it was reported 

in a previous study conducted with adults with T1DM that 

carbohydrate counting is more diffi  cult to implement in 

daily life because it fl uctuates glucose levels and compli-

cates diabetes management [ 27 ]. It was also reported that 

peer infl uences, social relationships, stress, and depression 

are among the factors preventing children and adolescents 

with T1DM from counting carbohydrates [ 28 ]. 

 Eating disorders and social exclusion were found to 

be higher in those who used insulin pumps ( p  = 0.022, 

p  ≤ 0.001, respectively) in adolescents with T1DM who 

participated in the study. No study was detected in the lit-

erature examining the relationship between insulin pump 

use and eating disorders and social exclusion. However, in 

a previous study conducted with children who had T1DM, it 

was found that those using insulin pumps experienced more 

glycemic control and treatment-related problems and were 

more anxious [ 29 ]. Despite the increased use and defi ned 

benefi ts of the insulin pump, it is considered that it may also 

increase social exclusion in children because of constantly 

being reminded of the disease and making them feel diff er-

ent from their peers [ 30 ]. 

 It was found that the levels of social exclusion and eat-

ing disorders were higher in obese adolescents who had 

T1DM who participated in the study ( p  = 0.003,  p  ≤ 0.001, 

respectively) (Table   4 ). Previous studies support these 

fi ndings [ 21 ,  22 ,  31 – 33 ]. Obesity causes negative condi-

tions such as anxiety, stress, depression, inability to move 

around with peers, and exclusion from peers [ 34 ]. Both 

the negative emotions brought on by obesity and the com-

plex disease management brought about by the disease 

may cause adolescents with T1DM to be exposed to more 

exclusion and to experience eating disorders. 

    Conclusion 

 It was found that the mean DEPS-R and OES-A scale scores 

of the adolescents were high. A high and positive signifi -

cant relation was detected between DEPS-R and OES-A 

scores. It was also found that the variables of Body Mass 

Index according to gender, type of insulin used, the person 

administering the insulin, nutritional model, and age aff ected 

DEPS-R and OES-A scores. 

    Limitations 

 This study was conducted with 124 adolescents with type 1 

diabetes. All data were limited with self-reports. 

  Author contributions     All authors made substantial contributions to 

the conception or design of the work or the acquisition, analysis, or 

interpretation of data for the work.  

  Data Availability     Based on a request, the data supporting the current 

work’s results is available from the corresponding author.  

  Declarations    

   Ethical Clearance     Ethics Committee (Decision No: 2021/697) and 

institutional permission were obtained for the study. Before the study 

started, the purpose of the study was explained to the adolescents 

and written and verbal consent was obtained from their parents and 

themselves. This study was supported by Erciyes University Scientifi c 

Research Projects Department with the project code no: TSA-2022-

11738. 

    Conflicts of ınterest     The authors declare that there are no confl ict of 

interests.   

x   2 : Kruskal-Wallis,  Z : Mann-Whitney U 

 ***The superscripts a, b, c show in-group diff erences in each group, 

and measurements with the same letters are similar 

Table 4    (continued)

  Characteristics    DEPS-R 

Mean Rank 
  OES-A 

Mean Rank 

  Compliance with the Nutrition Plan  

    Yes    49.68    64.45  

    No    65.24    57.61  

    Partially    64.21    68.69  

p =  0.233     p =  0.286 

  BMI-for-age*  

    Malnutrition    31.32 a     42.24 a 

    Normal    57.70 b     61.32 a,b 

    Obese    91.97 c     77.22 b 

p   ≤ 0.001      p =   0.003 
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