
Evaluation of Quality of Life and Psychosocial Problems in 
Children with Type 1 Diabetes Mellitus

Objectives: To evaluate the frequency of psychosocial problems and the factors affecting the quality of life in children and adoles-
cents aged between 8 and 18 years with type 1 diabetes mellitus (T1DM).
Methods: In the study, children and adolescents aged between 8 and 18 years who had been followed for at least 6 months for 
T1DM were evaluated (T1DM group), and compared with healthy children and adolescents who applied to the general pediatric 
outpatient clinic and did not have any chronic disease (control group). Data on disease follow-up of children and adolescents with 
T1DM were obtained from medical records. Sociodemographic characteristics of both groups were recorded in the study form. In 
addition, the Children's Depression Inventory (CDI), Screen for Child Anxiety Related Disorders (SCARED) and Children Quality of 
Life Questionnaire (KINDL: KINDerLebensqualitätsfragebogen) were applied to both groups. The scale scores of the T1DM group 
and the control group were compared. Factors affecting the scale scores of the T1DM group were evaluated.
Results: A total of 181 children or adolescents, 81 of whom were in the T1DM group and 100 in the control group, were evaluated 
for this study. The mean age was 13.1±2.4 years in the T1DM group and 12.4±2.1 years in the control group. The mean CDI, SCARED, 
and KINDL scores, respectively; it was 15.3±7.2, 23.6±11.9, and 53.5±13.7 in the T1DM group and 7.9±6.8, 14.7±13, 60±11.6 in the 
control group. There was a statistically significant difference between the two groups in terms of mean CDI, SCARED, and KINDL 
scores (all p values <0.001). As compliance with the diabetic diet decreased at home, there was a significant increase in the mean 
CDI score (p=0.005) and a significant decrease in the KINDL score (p=0.002). It was observed that KINDL score decreased signifi-
cantly as compliance with the diabetic diet decreased outside the home (p=0.001).
Conclusion: Quality of life is lower, and levels of depression and anxiety are higher in children with T1DM compared to healthy 
children. Psychosocial support should be provided from the moment of diagnosis in order to improve the psychosocial problems 
and quality of life of children with T1DM.
Keywords: Anxiety, child, depression, quality of life, type 1 diabetes mellitus

Please cite this article as ”Yuksel E, Bulbul L, Yilmaz S, Hatipoglu S, Papatya Cakir ED. Evaluation of Quality of Life and Psychosocial Prob-
lems in Children with Type 1 Diabetes Mellitus. Med Bull Sisli Etfal Hosp 2024;58(2):146–154”.

 Elida Yuksel,1  Lida Bulbul,2  Semra Yilmaz,3  Sami Hatipoglu,4  Esra Deniz Papatya Cakir5

1Department of Pediatrics, Acibadem Atakent Hospital, Istanbul, Türkiye
2Department of Pediatric Allergy and Immunology, University of Health Science Türkiye, Bagcilar Training and Research Hospital, 
Istanbul, Türkiye
3Department of Pediatric Psychiatry, Memorial Bahcelievler Hospital, Istanbul, Türkiye
4Department of Pediatrics, University of Health Science Türkiye, Bakirkoy Sadi Konuk Training and Research Hospital, Istanbul, Türkiye
5Department of Pediatric Endocrinology, University of Health Science Türkiye, Bakirkoy Sadi Konuk Training and Research Hospital, 
Istanbul, Türkiye

Abstract

DOI: 10.14744/SEMB.2024.21456
Med Bull Sisli Etfal Hosp 2024;58(2):146–154

THE MEDICAL BULLETIN OF

SISLI ETFAL HOSPITAL

Address for correspondence: Lida Bulbul, MD. Department of Pediatric Allergy and Immunology, University of Health Science Türkiye, 
Bagcilar Training and Research Hospital, Istanbul, Türkiye
Phone: +90 505 766 77 97  E-mail: doktorlida@yahoo.com

Submitted Date: January 23, 2024 Accepted Date: March 11, 2024 Available Online Date: June 28, 2024
©Copyright 2024 by The Medical Bulletin of Sisli Etfal Hospital - Available online at www.sislietfaltip.org
OPEN ACCESS  This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

Original Research

https://orcid.org/0000-0002-3064-4064
https://orcid.org/0000-0002-9201-8907
https://orcid.org/0000-0002-6527-2432
https://orcid.org/0000-0003-4664-7435


147Yuksel et al., Type 1 Diabetes Mellitus and Psychosocial Problems in Children / doi: 10.14744/SEMB.2024.21456

Type 1 diabetes mellitus (T1DM) is a chronic disease 
characterized by insulin deficiency leading to impaired 

carbohydrate, protein and fat metabolism[1] The incidence 
of T1DM varies significantly by country and ethnicity. Fin-
land and Sardinia have 50 new cases per 100,000 popula-
tion per year, while one case is known to occur in parts of 
China and South America.[1] The incidence of T1DM in the 
world increases by approximately 2% to 3% each year.[1] In 
its pathogenesis, genetic predisposition and autoimmune 
destruction of pancreatic islets, which causes dysfunction 
of pancreatic beta cells, play a role.

In addition to medical outcomes, it has been shown that the 
incidence of psychopathological problems is increased in 
children and adolescents with T1DM compared to healthy 
children. It is very difficult to provide daily blood glucose 
monitoring, insulin injection, acute and chronic complica-
tions that may develop, dietary restrictions and exercise 
obligations in children and adolescents with T1DM. These 
difficulties can cause psychosocial problems and nega-
tively affect their quality of life in children with T1DM.[2, 3] 
It has been reported that the most common psychiatric 
problems in children and adolescents with T1DM are anxi-
ety and depression.[4] 

Abnormalities and irregularities in blood sugar levels can 
directly affect the neurotransmitter system of the brain, 
thus causing changes in mental functions. In hypogly-
cemia, excessive glutamate is released into the synaptic 
gap and intracellular calcium toxicity increases, and thus 
selective neuron death develops as a result of excitotox-
ic cell damage.[5] In hyperglycemia, the function of the 
blood-brain barrier and cerebral blood flow are acutely 
impaired. Chronic hyperglycemia is associated with the 
development of cerebrovascular disease and neuropathy.
[5] The effect of fluctuations in glucose levels on the os-
motic balance of the central nervous system is not clear. It 
has been reported that cognitive functions are adversely 
affected due to decreased neuromodulatory and neuro-
protective effects of insulin in children and adolescents 
with T1DM.[6] In addition, blood sugar level is also affected 
by mental and emotional changes. It is known that blood 
sugar levels may not be regulated despite appropriate 
medical treatment due to stress and anxiety. Depression 
accompanying diabetes adversely affects the patient's 
compliance, quality of life, response to treatment, prog-
nosis, mortality and morbidity, and makes it difficult to 
control diabetes.[7]

The aim of study is to determine the frequency of depres-
sion and anxiety and the quality of life with appropriate 
scales applied in children and adolescents with T1DM and 
to compare them with healthy peers in the same age range 

without chronic disease. Also, to evaluate the socio-demo-
graphic characteristics and disease-related factors that af-
fect the results.

Methods

Study Design
The study was planned as a prospective, cross-sectional, 
and case-control. Children and adolescents aged be-
tween 8 and 18 years who were followed up by the Pe-
diatric Endocrine Department of our hospital for at least 
6 months due to T1DM were included in the study. T1DM 
group was formed with those met the inclusion criteria 
and whose verbal and written consents by their parents 
were obtained to participate in the study. A control group 
was formed with children between the ages of 8 and 18 
who were brought to our hospital's pediatric outpatient 
clinic, who did not have any chronic physical or mental 
illness and for whom consent were given to participate in 
the study by their parents. Patients with any chronic dis-
ease, neurodevelopmental disorder, psychotic disorder 
and autism spectrum disorder were excluded from the 
study. First of all, the contact information and demograph-
ic characteristics of the patients from the archive of our 
hospital were recorded. The parents of the patients were 
informed about the purpose and content of the study by 
telephone. Those who volunteered to participate in the 
study were invited to the hospital. Demographic data and 
scale scores of both groups were compared. In addition, 
the relationship and correlations between scale scores 
and demographic characteristics in the T1DM group were 
evaluated.

Scales, Questionnaires and Evaluations Used for 
the Study
Demographic data of both groups were obtained by the 
researcher from their parents and recorded on the study 
forms. The patients' age, gender, body mass index, Hemo-
globin A1C (HbA1c) level, disease period (compliance with 
diabetic diet at home, compliance with diabetic diet out-
side the home, reason for not comply the diet outside the 
home) and treatment (duration of illness, type of insulin 
use, the number of blood glucose measurements per day, 
person injecting insulin), and sociodemographic and family 
characteristics of the parents (mother’s education, father’s 
education, working status of the mother, working status of 
the father) were recorded. Children's Depression Inventory 
(CDI), Screen for Child Anxiety Related Disorders (SCARED) 
and Children Quality of Life Questionnaire (KINDL: KINDer-
Lebensqualitätsfragebogen) scale scores of all participants 
were recorded.
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Children's Depression Inventory (CDI) Form
The CDI was designed by Kovacs in 1981.[8] The CDI is a 27-
item self-report measure designed to measure depression 
symptom levels in children between the ages of 7 and 17. 
The questions in the scale were either read to the children 
or asked to be read by the children themselves and asked 
to choose the phrase that best suited them for the past two 
weeks. Each item is numbered 0, 1 or 2 points according to 
the severity of the symptom. The maximum total score is 54 
points, and the pathological cut-off value is suggested as 
19 points.[8] Higher scores indicate higher depressive symp-
tom levels. The validity and reliability study of CDI for our 
country was performed by Öy in 1991.[9] 

Screen for Child Anxiety Related Disorders 
(SCARED) Form
It is a brief self-report assessment designed to screen child-
hood anxiety disorders by Birmaher in 1999.[10] The SCARED 
form consists of a total of 41 items, is evaluated with Likert-
type scoring, and both parent and child forms are available. 
In this study, the SCARED child form was used to determine 
the anxiety levels of the participants. Increasing scores 
on the scale indicate increased anxiety levels. The valid-
ity and reliability of the scale were evaluated for Türkiye 
by Çakmakçı,[11] and they reported that a score of 25 and 
above was considered a warning for anxiety disorder

Children Quality of Life Questionnaire form 
(KINDL: KINDerLebensqualitätsfragebogen)
The KINDL is a scale that has been developed by Ravens-
Sieberer ve Bullinger for especially children and adoles-
cents and evaluates the health-related quality of life.[12] 
The KINDL includes different self-report forms for differ-
ent age groups. In this study, Kid-KINDL, which evaluates 
children between the ages of 8 and 12, and Kiddo-KINDL, 
which evaluates children and adolescents aged 13 and 
over, were used. Both KINDL scales are a 5-point Likert type 
scale which consists of 24 items and 6 dimensions includ-
ing; physical well-being, emotional well-being, self-esteem, 
family, friends and school (school or kindergarten/nursery 
where daily activities are held). For each dimension, the 
scores given to the items are counted, and the score is cal-
culated by scaling between 0 and 100. The scores of the 
dimensions are measured separately. Total quality of life 
score is obtained by the average of these six dimensions. 
Zero indicates the worst quality of life, while 100 indicates 
the best quality of life. The Turkish validity and reliability of 
the scale was performed by Eser et al.[13] in 2008. 

Statistical Analysis
Data were analyzed with SPSS for Windows version 23.0 

(SPSS Inc., Chicago, IL, USA). Mean, standard deviation and 
ratio values were used in descriptive statistics of the data. 
The significance of the difference between groups for cat-
egorical variables was evaluated with the Chi-Square test. 
Parametric tests were used in the analysis of normally dis-
tributed data, and non-parametric tests were used in data 
that did not show normal distribution. Mann Whitney U test 
was used for pairwise group comparisons and Kruskall Wal-
lis test was used for group comparisons of more than two 
groups. Correlation of continuous variables (age, follow-up 
time, daily blood glucose measurement, HbA1c level) with 
score values was evaluated with Spearman Correlation test. 
Correlation coefficient between 0 and 0.3 was considered 
as weak correlation, between 0.3 and 0.7 as moderate cor-
relation, and above 0.7 as strong correlation. P<0.05 was 
deemed to indicate statistical significance.

Ethical Issues
The local human research Ethics Committee approved the 
study and written informed consent was obtained from 
all participants’ parents or guardians (approval number: 
2017/279, date: 9/25/2017). The study was performed ac-
cording to the Declaration of Helsinki. 

Results
A total of 181 children or adolescents, 81 of whom were in 
the T1DM group and 100 in the control group, were evalu-
ated for this study. The distribution of demographic charac-
teristics and the mean scale scores of the groups are shown 
in Table 1. There was no significant difference between the 

Table 1. The distribution of demographic characteristics and the 
mean scale scores of the groups

   Control group T1DM group p

Gender, n (%)   0.130b

 Female 43 (43) 44 (54.3)
 Male 57 (57) 37 (45.7)
Age (years) 12.4±2.1 13.1±2.4 0.094c

Age distribution, n (%)   
 8-10 years 14 (14) 11 (13.6) 0.243
 11-13 years 41 (41) 30 (37) 
 14-16 years 44 (44) 32 (39.5) 
 17-18 years 1 (1) 8 (9.9) 
Scalesa   
 CDI score 7.9±6.8 15.3±7.2 <0.001 
 SCARED score 14.7±13 23.6±11.9 <0.001
 KINDL score 60±11.6 53.5±13.7 <0.001

aValues are given as mean±standard deviation; bChi-square test; cMann 
Whitney-U test; CDI: Children's depression inventory; SCARED: Screen for 
Child Anxiety Related Disorders; KINDL: KINDerLebensqualitätsfragebogen: 
Children Quality of Life Questionnaire- child form.
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two groups in terms of age and gender distribution. Al-
though the mean CDI and SCARED scores were statistically 
significantly higher in the T1DM group than in the control 
group, the mean KINDLE score was significantly lower. The 
CDI score was above the pathological cut-off point in 35 
cases (43.2%) in the T1DM group and in 7 cases (7%) in 
the control group. The SCARED score was found above the 
pathological cut-off point in 33 cases (40.7%) in the T1DM 
group and in 16 cases (16%) in the control group. 

The relationship between CDI, SCARED and KINDL scores 
and gender, duration of illness, mother’s education, father’s 
education, working status of the mother, working status of 
the father, type of insulin use, and person injecting insu-
lin in the T1DM group are shown in Table 2. There was no 
significant correlation between CDI, SCARED and KINDLE 
scores and demographic characteristics in the T1DM group 
(all p>0.05). It was found that the CDI score was statisti-
cally significantly lower in the children and adolescents of 
unemployed fathers than the children whose fathers were 
employed, while the KINDL score was significantly higher 
(p=0.029 and p=0.014, respectively). When the working 
status of the father was evaluated, it was determined that 
all unemployed fathers were retired.

The correlation analyses between CDI, SCARED and KINDL 
scores and age, period of time after the diagnosis of dia-
betes, the number of blood glucose measurements per 
day, body mass index, and HbA1c level in the T1DM group 
are shown in Table 3. The mean HbA1c level in the T1DM 
group was 9.7±2.4%. While there was a weak positive cor-
relation between HbA1c level and SCARED score value 
(p=0.016, r=0.267), no significant correlation was found 
between HbA1c level and CDI and KINDL scores (p=0.316 
and p=0.154, respectively). There was no significant corre-
lation between CDI, SCARED and KINDLE scores and age, 
period of time after the diagnosis of diabetes, the number 
of blood glucose measurements per day, and body mass 
index (all p>0.05).

The relationship between CDI, SCARED and KINDL scores 
and compliance with diabetic diet at home, compliance 
with diabetic diet outside the home, reason for not comply 
the diet outside the home in the T1DM group are shown 
in Table 4. It was determined that as compliance with dia-
betic diet at home decreased, there was a significant in-
crease in the mean CDI score (p=0.005) and a significant 
decrease in the KINDL score (p=0.002). It was observed that 
KINDL score decreased significantly as compliance with the 
diabetic diet decreased outside the home (p=0.001). When 
the reason for not comply the diet outside the home is ex-
amined, children and adolescents with T1DM who were 
embarrassed in peer group had a significantly higher CDI 

score (p=0.001), and children and adolescents with T1DM 
who were forced to eat by peers had a significantly lower 
KINDL score (p<0.001).

Discussion
T1DM is one of the most important chronic diseases in 
childhood and should be evaluated not only with their 
physical consequences but also in terms of psychosocial 
support needs and the emotional and behavioral problems 
they may cause. Children and adolescents with T1DM fre-
quently apply to outpatient clinics due to restrictive diet, 
treatment modality, acute and chronic complications, and 
unregulated blood sugar, and also sometimes these pa-
tients may require hospitalization. Thus, the psycho-social 
and emotional states of these children may deteriorate and 
their quality of life may decrease.[2,3]

In the present study, anxiety and depression symptoms 
and quality of life were evaluated in order to determine 
the psychosocial and emotional states of patients with 
T1DM. The results of children and adolescents with T1DM 
were compared with those of healthy children without 
any chronic disease. In our study, mean CDI and SCARED 
scores were significantly higher in the T1DM group than in 
the control group. The depression scale in 43.2% and the 
anxiety disorder scale in 40.7% of the cases were above the 
cut-off values in the T1DM group.

The rates of depression and anxiety in T1DM patients are 
higher than in healthy individuals.[14-17] Kovacs et al.[14] eval-
uated 92 newly diagnosed patients with T1DM between 
the ages of 8 and 13, and reported that 47.6% of the pa-
tients developed psychiatric disorders by the 10th year of 
the disease. In addition, it was stated that 26% of the cases 
developed major depressive disorder and 20% developed 
general anxiety disorder, the incidence of the disease was 
highest in the first year, and it was a specific risk factor for 
the development of depression in children with depression 
in the mother.[14] It has been shown that the rates of psy-
chiatric disorders, especially somatic symptoms, sleep dis-
orders, compulsions and depressive mood, are three times 
higher in adolescents with T1DM compared to healthy 
subjects, and it has been reported that 37% of the cases 
meet the DSM-IV psychiatric disorder criteria 10 years after 
the onset of the disease.[18, 19] In a multicenter study with 
diabetic teenagers between the ages of 10 and 21, it was 
found that 14% of the adolescents were mildly depressed 
and 8.6% were moderately/severely depressed, and ado-
lescence was a risk factor for the development of depres-
sion.[20] In a different study conducted on adolescents with 
T1DM, psychopathology, quality of life, and parental atti-
tudes were evaluated. Psychiatric disorders were reported 
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in 68% of the cases, the most common being adjustment 
disorder, social/specific phobia, major depressive disorder/
dysthymia, generalized anxiety disorder, and attention def-
icit hyperactivity disorder.[17]

Different results have been reported in studies evaluating 
the quality of life of children and adolescents with T1DM. 
There are studies in the literature showing that the quality 

of life of children and adolescents with T1DM is not affected 
and that it is similar to healthy children.[17, 21, 22] Laffel et al.[23] 
evaluated 100 T1DM patients using the 'Pediatric Quality 
of Life Inventory (PedsQL)' in their study and regarding 
children and adolescents with T1DM; they reported that 
despite frequent insulin injections, frequent snack require-
ments, and frequent blood glucose monitoring, patients 
can have a quality of life similar to that of healthy children. 

Table 2. Relationship between demographic characteristics and CDI, SCARED and KINDL scales in T1DM group

  n CDI score SCARED score KINDL score
   Mean±SD Mean±SD Mean±SD

Gender
 Female 44 14.9±7.4 24.5±11.3 54.1±12.6
 Male 37 15.7±6.9 22.5±12.6 52.7±15
 p  0.594 0.556 0.428
Duration of illness
 ≤3years 51 15.1±6.5 22.2±9.5 53.1±13.9
 >3 years 30 15.5±8.3 25.9±15 54.2±13.5
 p  0.98 0.47 0.62
Mother's education
 Primary School 40 15.2±5.9 24.1±10.8 50.6±9.6
 Middle School 18 14.2±7.4 18.7±10.3 58.4±17.2
 High School 14 17.1±8.6 24±12.1 54.1±16
 College-University 3 15.3±6.4 20±7 61.7±11.2
Did not go to school 6 14.7±11.6 35.5±17.7 52±18.5
 p  0.805 0.110 0.434
Father's education
 Primary School 24 14.5±6.3 21.3±8.7 54.4±13.4
 Middle School 25 14.5±6.5 24.6±14.7 56.2±14.2
 High school 29 16.5±8.6 25±11.9 50.8±13.5
 College- university 3 16.3±2.9 19±7.5 48.3±13.6
 p  0.371 0.769 0.360
Working status of the mother
 Working 17 17.2±8.5 26.1±10.9 54.4±14.5
 Not working 64 14.8±6.7 22.9±12.1 53.2±13.5
 p  0.138 0.210 0.880
Working status of the father
 Working 76 15.7±7.1 23.3±11.7 52.6±13.5
 Not working 5 8.4±4.7 27.6±14.5 66.8±8.9
 p  0.029 0.569 0.014
Insulin injection form
 Four times SC/per day 70 15.6±6.6 24.1±11.5 52.8±13.6
 Pump 11 6.6±12.9 11.5±19.9 57.6±13.4
 p   0.24 0.11 0.25
Who does the insulin injection
 Mother 16 14.1±9.1 29.4±15.4 54.6±16.6
 Child 65 15.5±6.7 22.1±10.5 53.2±13
 p  .454 0.063 0.826

CDI: Children's depression inventory; SCARED: Screen for Child Anxiety Related Disorders; KINDL: KINDerLebensqualitätsfragebogen: Children Quality of Life 
Questionnaire- child form. SC: subcutaneously; T1DM: Type 1 Diabetes Mellitus.
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On the contrary, in a study investigating the quality of life 
perceptions of children and adolescents with T1DM and 
their parents, similar to our study, it was shown that the 
quality of life of children and adolescents with T1DM was 
lower.[24] 

Different results have been reported about the effects of 

gender on anxiety, depression and quality of life in chil-
dren and adolescents with T1DM. Although some studies 
have reported that the probability of psychiatric diagno-
sis in adolescent girls with T1DM is higher than in boys; In 
some studies, it has been shown that there is no difference 
in terms of both genders.[18, 19] In the evaluation of quality 

Table 3. The correlation analyzes of the anxiety, depression and quality of life score results with demographic characteristics in the T1DM group

Characteristics of T1DM a CDI score SCARED score KINDL score

Age
  r -0.056 -0.134 0.080
  p 0.617 0.232 0.480
Period of time after the diagnosis of T1DM
  r -0.114 -0.023 0.091
  p 0.310 0.836 0.417
The number of blood glucose measurements per day, (n)
  r 0.084 0.073 -0.101
  p 0.457 0.515 0.369
Body mass index (g/m2)
  r -0.050 -0.121 0.021
  p 0.660 0.282 0.854
HbA1c (%)
  r 0.113 0.267 -0.160
  p 0.316 0.016 0.154

CDI: Children's depression inventory; SCARED: Screen for Child Anxiety Related Disorders; KINDL: KINDerLebensqualitätsfragebogen: Children Quality of Life 
Questionnaire- child form. T1DM: Type 1 Diabetes Mellitus. aSpearman Correlation tests.

Table 4. Relationship between dietary compliance and CDI, SCARED and KINDL scores in children with Type 1 Diabetes Mellitus

   CDI score SCARED score KINDL score
  n (%) Mean±SD Mean±SD Mean±SD

Compliance with diabetic diet at home
 It always complies 6 (7.4) 9.3±2.7 21.2±18.6 72.8±12.1
 Often complies 30 (37) 16.4±6.8 24±10 53.2±12.4
 Sometimes it complies 31 (38.3) 13.4±7.3 22.5±12 53.4±12.4
 It never complies 14 (17.3) 19.5±6.2 26±12.8 46.1±12.8
 p  0.005 0.777 0.002
Compliance with diabetic diet outside the home    
 It always complies 1 (1.2) 11 22 68
 Often complies 17 (21) 11.5±7.3 25.7±13.3 63.9±12.1
 Sometimes it complies 41 (50.6) 15.5±7.5 22.5±13.5 51.4±13.8
 It never complies 22 (27.2) 18±5.3 24±7 48.6±10.5
 p  0.059 0.773 0.001
Reason for not comply the diet outside the home     
 Feel hungry 25 (30.9) 11.2±6.7 26.2±13.2 61.9±13
 Being embarrassed in the peer group 9 (11.1) 19.1±2.8 23.2±10.3 53±6.5
 Being forced to eat by the peer group 46 (56.8) 16.8±7.1 22.2±11.4 48.8±12.9
 p  0.001 0.288 <0.001

CDI: Children's depression inventory; SCARED: Screen for Child Anxiety Related Disorders; KINDL: KINDerLebensqualitätsfragebogen: Children Quality of Life 
Questionnaire- child form. T1DM: Type 1 Diabetes Mellitus.
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of life in children with T1DM, there are studies reporting 
that the quality of life is similar for both genders or that the 
quality of life is better for boys than girls.[24, 25] In our study, 
no significant difference was found between boys and girls 
with T1DM in terms of anxiety, depression and quality of 
life scale scores. Grey et al.[26] followed 142 children with 
T1DM for 2 years after their diagnosis and reported that 
the mean depression score of the patients were higher in 
the second year of the disease compared to the first year. In 
our study, we compared the duration of illness as less than 
3 years and above, we did not find a significant correlation 
between scale scores and age and duration of illness.

The family situation plays a central role in the manage-
ment of juvenile type 1 diabetes.[27] In our study, patients 
whose fathers were unemployed (retired) had lower de-
pression and higher quality of life scores than patients 
whose fathers were employed. The fact that the fathers of 
children and adolescents with T1DM are at home may be 
the result of spending more time with their children and 
thus establishing a closer relationship with their children. 
Especially during the illness, the support of the father may 
increase the child's emotional adaptation and quality of 
life. In our study, although the anxiety scores of children 
and adolescents with T1DM who received insulin injections 
by their mothers were higher than those who injected in-
sulin themselves, no statistically significant difference was 
found. Compliance with treatment and taking responsibili-
ty for the treatment of children and adolescents with T1DM 
who administer insulin by themselves may be an indication 
that they are able to cope with the disease process. To the 
best of our knowledge, we have not found any study evalu-
ating this relationship in the literature. Although T1DM pa-
tients using insulin pumps had lower depression and anxi-
ety scores compared to T1DM patients who injected four 
times a day, there was no statistically significant difference. 
This may be due to the fact that the use of an insulin pump 
is an easier method for the patient. The lack of statistical 
significance may be due to the small number of patients 
using insulin pumps in our study.

The relationship between depression and metabolic con-
trol of diabetes still remains unclear.[28] In the literature, 
besides studies reporting that poor metabolic control in-
creases the risk of depression and psychiatric problems in 
children with T1DM, there are also studies reporting that no 
relationship was found between metabolic control and de-
pression.[19, 29, 30] Similarly, some studies have reported that 
there is no relationship between HbA1c level and quality 
of life in children with T1DM, while others report that low 
HbA1c level may be associated with better quality of life.[22, 

24, 25] Although there was no significant correlation between 
HbA1c level and depression and quality of life scale scores 

in the T1DM group in our study, there was a weak positive 
correlation between anxiety scale scores.

As dietary compliance deteriorates in children and adoles-
cents with T1DM, the rates of mental illness may increase, 
or the presence of mental illness may be the cause of di-
etary non-compliance.[17] In our study, as the compliance 
with diabetic diet of the patients with T1DM decreased, the 
depression and anxiety scale scores increased, while the 
quality of life scale scores decreased. In a study evaluating 
compliance with diabetic diet in children and adolescents 
with T1DM, it was shown that 32% of the cases had good 
compliance to diet, 38% had moderate compliance and 
30% had poor compliance, and also it was reported that 
there was a significant positive correlation between the 
presence of mental illness and non-compliance with a dia-
betic diet.[17]

Among the reasons why patients did not comply with their 
diabetic diets in our study; being embarrassed of their 
peers and being forced by their peers to eat foods other 
than their diet. Depression rate is highest among those 
who do not comply with their diets outside the home be-
cause of being embarrassed from their peers, and patients 
who were forced to eat foods other than their diets by their 
peers had the lowest quality of life score. This situation re-
veals the importance of peer interaction in children and 
adolescents with T1DM. For this reason, diabetes education 
should not only be provided to children and adolescents 
with diabetes and their parents but also to the whole soci-
ety through schools and education channels.

Limitations of Study
The limitations of our study are that it is a cross-section-
al and single-center study. The selection of participants 
included in the study was on a voluntary basis. Planning 
future studies prospectively and performing correlation 
analyses may provide more reliable information.

In conclusion, depression and anxiety are more common in 
children and adolescents with T1DM compared to healthy 
children and adolescents, and negatively affect their qual-
ity of life. In addition, children and adolescents with T1DM 
are at risk for psychosocial adjustment problems. In addi-
tion to the medical treatment of diabetes in these patients, 
psychosocial support should be provided from the diag-
nosis of the disease in order to prevent future psychologi-
cal problems and to improve their quality of life. Fathers 
should be encouraged to be more involved in the treat-
ment process, as they are effective in the psychosocial ad-
justment process of children and adolescents with T1DM. 
Peer interaction is very important in patients' compliance 
to their diet and treatment.
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Conclusion
Quality of life is lower, and levels of depression and anxiety 
are higher in children with T1DM compared to healthy chil-
dren. Psychosocial support should be provided from the 
moment of diagnosis in order to improve the psychosocial 
problems and quality of life of children with T1DM. As the 
compliance of patients with T1DM with the diabetic diet de-
creases, depression and anxiety scale scores increase, while 
quality of life scale scores decrease. One of the important 
reasons for non-compliance with the diet is the interaction 
of patients with T1DM with their peers. Therefore, diabe-
tes education should be provided not only to children and 
adolescents with diabetes and their parents but also to the 
whole society through schools and educational channels.

Disclosures

Ethics Committee Approval: The Bakirkoy Sadi Konuk Training 
and Research Hospital human research ethics committee ap-
proved the study (date: 25.09.2017, number: 2017/279).

Peer-review: Externally peer-reviewed.

Conflict of Interest: None of the authors have any potential con-
flicts of interest relevant to the manuscript.

Funding: The funders had no role in study design, data collection 
and analysis, decision to publish, or preparation of the manuscript.

Authorship Contributions: Concept – E.D.P.C., E.Y., L.B., S.Y., S.H.; 
Design – EY., E.D.P.C., L.B., S.H.; Supervision – E.D.P.C., L.B., S.Y., S.H.; 
Data collection &/or processing – E.Y., E.D.P.C., L.B.; Analysis and/
or interpretation – E.Y., L.B., S.Y.; Literature search – E.Y., L.B.; Writ-
ing – E.Y., L.B.; Critical review – E.D.P.C., L.B., S.Y., S.H.

Use of AI for Writing Assistance: None declared.

References
1. Sperling MA, Tamborlane WV, Battelino T, Weinzimer SA, Phillip 

M. Diabetes Mellitus. In: Sperling MA, editor. Pediatric endocrinol-
ogy. 4th ed. Amsterdam: Elsevier; 2014. p. 846–901. [CrossRef ]

2. Hart HE, Redekop WK, Bilo HJ, Meyboom-de Jong B, Berg M. 
Health related quality of life in patients with type I diabetes mel-
litus: generic & disease-specific measurement. Indian J Med Res 
2007;125:203–16.

3. Rubin RR, Peyrot M. Quality of life and diabetes. Diabetes Metab 
Res Rev 1999;15:205–18. [CrossRef ]

4. Lloyd CE, Brown FJ. Depression and diabetes. Curr Womens 
Health Rep 2002;2:188–93. [CrossRef ]

5. McCall A, Figlewicz D. How does diabetes mellitus produce brain 
dysfunction? Diabetes Spectr 1997;10:25–31.

6. Northam EA, Rankins D, Lin A, Wellard RM, Pell GS, Finch SJ, et al. 
Central nervous system function in youth with type 1 diabetes 12 
years after disease onset. Diabetes Care 2009;32:445–50. [CrossRef ]

7. Buchberger B, Huppertz H, Krabbe L, Lux B, Mattivi JT, Siafarikas 
A. Symptoms of depression and anxiety in youth with type 1 dia-

betes: A systematic review and meta-analysis. Psychoneuroendo-
crinology 2016;70:70–84. [CrossRef ]

8. Kovacs M. Rating scales to assess depression in school-aged chil-
dren. Acta Paedopsychiatr 1981;46:305–15.

9. Öy B. Çocuklar için depresyon ölçeği: geçerlilik ve güvenirlik 
çalışması. Türk Psikiyatr Derg 1991;2:132–36.

10. Birmaher B, Brent DA, Chiappetta L, Bridge J, Monga S, Baugher 
M. Psychometric properties of the Screen for Child Anxiety Relat-
ed Emotional Disorders (SCARED): a replication study. J Am Acad 
Child Adolesc Psychiatry 1999;38:1230–6. [CrossRef ]

11. Çakmakçı FK. Çocuklarda anksiyete bozukluklarını tarama ölçeği 
geçerlik ve güvenirlik çalışması [dissertation]. Kocaeli: Kocaeli 
Üniversitesi; 2004.

12. Ravens-Sieberer U, Bullinger M. Assessing health-related qual-
ity of life in chronically ill children with the German KINDL: 
First psychometric and content analytical results. Qual Life Res 
1998;7:399–407. [CrossRef ]

13. Eser E, Yüksel H, Baydur H, Erhart M, Saatli G, Cengiz Ozyurt B, et al. 
The psychometric properties of the new Turkish generic health-
related quality of life questionnaire for children (Kid-KINDL). Turk 
Psikiyatri Derg [Article in Turkish] 2008;19:409–17.

14. Kovacs M, Goldston D, Obrosky DS, Bonar LK. Psychiatric disor-
ders in youths with IDDM: Rates and risk factors. Diabetes Care 
1997;20:36–44. [CrossRef ]

15. Vila G, Robert JJ, Jos J, Mouren-Simeoni MC. Insulin-dependent 
diabetes mellitus in children and in adolescents: value of pedo-
psychiatric follow-up. Arch Pediatr [Article in French] 1997;4:615–
22. [CrossRef ]

16. Arıkan Ş, Antar S. Evaluation of pshyciatric signs and symptoms 
in adolescants and childhood type 1 diabetic patients par-
ticipated ınto diabetic camp. Dicle Tıp Derg [Article in Turkish] 
2007;34:294–8.

17. Şahin N, Öztop DB, Yilmaz S, Altun H. Assessment of psychopathol-
ogy, quality of life, and parental attitudes in adolescents with type 
1 diabetes mellitus. Noro Psikiyatr Ars 2015;52:133–8. [CrossRef]

18. Blanz BJ, Rensch-Riemann BS, Fritz-Sigmund DI, Schmidt MH. 
IDDM is a risk factor for adolescent psychiatric disorders. Diabetes 
Care 1993;16:1579–87. [CrossRef ]

19. Northam EA, Matthews LK, Anderson PJ, Cameron FJ, Werther GA. 
Psychiatric morbidity and health outcome in Type 1 diabetes-
-perspectives from a prospective longitudinal study. Diabet Med 
2005;22:152–7. [CrossRef ]

20. Lawrence JM, Standiford DA, Loots B, Klingensmith GJ, Williams 
DE, Ruggiero A, et al. Prevalence and correlates of depressed 
mood among youth with diabetes: the SEARCH for Diabetes in 
Youth study. Pediatrics 2006;117:1348–58. [CrossRef ]

21. Memik NC, Ağaoğlu B, Coşkun A, Hatun Ş, Ayaz M, Karakaya I. 
Evaluation of quality of life in children and adolescents with Type 
1 Diabetes Mellitus. Turk J Child Adolesc Ment Health [Article in 
Turkish] 2007;14:133–8.

22. Caferoğlu Z, İnanç N, Hatipoğlu N, Kurtoğlu S. Health-related 

https://doi.org/10.1016/B978-1-4557-4858-7.00028-7
https://doi.org/10.1002/(SICI)1520-7560(199905/06)15:3<205::AID-DMRR29>3.0.CO;2-O
https://doi.org/10.1007/s11892-002-0112-4
https://doi.org/10.2337/dc08-1657
https://doi.org/10.1016/j.psyneuen.2016.04.019
https://doi.org/10.1097/00004583-199910000-00011
https://doi.org/10.1023/A:1008853819715
https://doi.org/10.2337/diacare.20.1.36
https://doi.org/10.1016/S0929-693X(97)83358-1
https://doi.org/10.5152/npa.2015.7248
https://doi.org/10.2337/diacare.16.12.1579
https://doi.org/10.1111/j.1464-5491.2004.01370.x
https://doi.org/10.1542/peds.2005-1398


154 The Medical Bulletin of Sisli Etfal Hospital

quality of life and metabolic control in children and adoles-
cents with type 1 diabetes mellitus. J Clin Res Pediatr Endocrinol 
2016;8:67–73. [CrossRef ]

23. Laffel LM, Connell A, Vangsness L, Goebel-Fabbri A, Mansfield A, 
Anderson BJ. General quality of life in youth with type 1 diabetes: 
relationship to patient management and diabetes-specific family 
conflict. Diabetes Care 2003;26:3067–73. [CrossRef ]

24. Kalyva E, Malakonaki E, Eiser C, Mamoulakis D. Health-related 
quality of life (HRQoL) of children with type 1 diabetes mel-
litus (T1DM): Self and parental perceptions. Pediatr Diabetes 
2011;12:34–40. [CrossRef ]

25. Baş VN, Bideci A, Yeşilkaya E, Soysal AŞ, Çamurdan O, Cinaz P. Eval-
uation of factors affecting quality of life in children with type 1 
diabetes mellitus. J Diabetes Metab 2011;2:1000154. [CrossRef ]

26. Grey M, Cameron ME, Lipman TH, Thurber FW. Psychosocial status 

of children with diabetes in the first 2 years after diagnosis. Dia-

betes Care 1995;18:1330–6. [CrossRef ]

27. Delamater AM, de Wit M, McDarby V, Malik JA, Hilliard ME, 

Northam E, Acerini CL. ISPAD clinical practice consensus guide-

lines 2018: Psychological care of children and adolescents with 

type 1 diabetes. Pediatr Diabetes 2018;19:237–49. [CrossRef ]

28. Jaser SS. Psychological problems in adolescents with diabetes. 

Adolesc Med State Art Rev 2010;21:138–51. [CrossRef ]

29. Hassan K, Loar R, Anderson BJ, Heptulla RA. The role of socioeco-

nomic status, depression, quality of life, and glycemic control in 

type 1 diabetes mellitus. J Pediatr 2006;149:526–31. [CrossRef ]

30. Dantzer C, Swendsen J, Maurice-Tison S, Salamon R. Anxiety and 

depression in juvenile diabetes: a critical review. Clin Psychol Rev 

2003;23:787–800. [CrossRef ]

https://doi.org/10.4274/jcrpe.2051
https://doi.org/10.2337/diacare.26.11.3067
https://doi.org/10.1111/j.1399-5448.2010.00653.x
https://doi.org/10.4172/2155-6156.1000154
https://doi.org/10.2337/diacare.18.10.1330
https://doi.org/10.1111/pedi.12736
https://doi.org/10.1542/9781581105179-psychological
https://doi.org/10.1016/j.jpeds.2006.05.039
https://doi.org/10.1016/S0272-7358(03)00069-2

