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Abstract
Diabetes is chronic condition of children with increase of incidence in our area. The aim of 
this paper is to examine depression of children with diabetes in relation to their healthy peers. 
The sample includes 104 participants, from 10 to 15 years of age. Clinical sample includes 
52 children with diabetes type 1, and comparative sample of 52 children without diabetes. 
Data was collected using general information questionnaire and CDI (Children’s Depression 
Inventory) (1).
Data analysis was performed by means of descriptive statistics, parametric and non-para-
matric statistical techniques. Results indicate that there is no statistically significant differ-
ence between the degrees of depression in clinical and control group (Factorial Analysis 
of Variance, F=2.78, p=.10). Within the clinical sample, no difference was found neither 
between depression and metabolic regulation of glycaemia through the value of hemoglobin 
HbA1c (Mann-Whitney U test, Mdn=291, p=.56), nor between depression and the period of 
duration of diabetes (Kruskal-Wallis test, c2=1.97, p=.37). 
Conclusion: children with diabetes do not differ in degree of depression from their peers in 
general population. Especially vulnerable period for occurrence of depression is time inter-
val between 3 and 5 years from the diabetes diagnosis, thus this period should be in focus 
of targeted and more intensive psychological intervention aimed at prevention of depression 
and other mental disorders. 
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Introduction 
Diabetes is chronic condition with significant increase in incidence and appearance 
at younger ages. Chronic condition is health disorder which last for more than three 
months and disturbs children in everyday activities typical for their age. Chronic 
conditions last for some time with possible short breaks or changes in intensity, but 
cannot be cured. Diabetes represents one of the most frequent chronic conditions in 
children and youth which can have different influence on psychological develop-
ment of patients. It very often develops during the adolescence, although it presents 
only 5-10% of the total number of diabetes cases. Patients with Type 1 diabetes usu-
ally have lower quality of life than those with Type 2 (2).

Modern medicine differentiates two main forms or types of diabetes (3): 
1. Insulin-dependent form, Type 1 or juvenile (youth) diabetes, affects primarily 

children and youth, as well as younger adults. Application of insulin is necessary for 
its treatment and that is why it is marked as insulin-dependent diabetes. Insulin is 
pancreatic hormone which regulates metabolism of sugar and other materials in the 
body. In the further text the term diabetes relates to diabetes Type 1. 

2. Insulin-independent diabetes, Type II or diabetes of adults, rarely appears in 
childhood. Its treatment, at least in the beginning and with most of the patients, does 
not require application of insulin.

Metabolic regulation of diabetes is performed through glycaemia regulation 
(regular application of insulin injections in prescribed dose), and each child controls 
this regulation through everyday measuring of glycaemia and taking notes in the 
Self-control Diary. Metabolic control of diabetes represents regulation of the blood 
sugar level and it is very important because it reduces risk of chronic complications 
which appear as a consequence of diabetes. Good metabolic control is defined with 
glycosylated level of hemoglobin of HgbA1c < 7,6% (4).

Incidence of diabetes
Monitoring the incidence of diabetes in children and adolescents in European coun-
tries shows increase of 3% annualy (5), and it is considerably more often present in 
children in Scandinavian countries where in the last 50 years annual incidence of 
new cases has more than doubled. Incidence and prevalence are very high compar-
ing to other countries and each year more than 400 children (in population of near 9 
million people) is diagnosed with diabetes (6). 

The research which had a goal to compare the incidence of diabetes in children 
between 0 and 18 years of age in Republic Slovenia and Republic of Srpska in the pe-
riod 1998-2010 indicates that the incidence in Republic of Slovenia is 12.5/100 000 
people, and in Republic of Srpska 7.5/100 000 people. Results were obtained on the 
sample of 413 children from Republic of Srpska and 664 children from Republic of 
Slovenia. For the same period of time and the same age group, the annual increase in 
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incidence in Republic of Srpska was 2,3% (95% CI: -0,3 to 5,0%), while in Slovenia 
it was 4,3% (95% CI: 2,2 - 6,5%) (7).

Gender differences in incidence of diabetes show that in younger children,  dia-
betes is more often present in boys, and in the age of puberty in girls. Total incidence 
of disorder in children and youth in respect to gender, based on the gathered data, is 
a bit higher in girls than in boys (56%:44%). Diabetes is rarely present in the first 
three years of life, and the highest incidence is noted in the period of puberty, in girls 
it is between 10 and 12 years of age, and in boys between 12 and 14 years of age (8).

Diabetes and depression 
Diabetes is characterized by chronic duration and very complex demands for con-
trolling the disorder on personal and family level, which make it different compar-
ing to all other chronic conditions of children and youth. Cognition that a child has 
diabetes produces stress for the child itself, and even more for its parents. Reaction 
to appearance of diabetes in childhood depends on many factors, primarily on age, 
cognitive, social and emotional development of a child, reactions of parents, as well 
as reactions of other significant persons involved in child’s life. Research which 
deals with diabetes issues is focused on two domains: a) issues related to diagnostics 
and b) issues related to complications of diabetes. The period immediately after the 
diagnostic of diabetes is marked as time of crisis. Among patients with type one dia-
betes, depression is one of the most frequent co morbid conditions (9).

Depression can be of situational or chronic character. Situational depression is a 
temporary reaction to an uncomfortable situation and it disappears without interfer-
ing with regular activities of a child. Chronic depression is long-lasting disorder, 
with temporary elevated levels in stressful situations. Chronic depression is more 
common in children and adolescents and a probability to be diagnosed with chronic 
depression increases by 10% after first depressive episode occurred (10).

Kovacs (11) found that most of the children (64%) react to diagnosis with mild 
symptoms such as sadness, feeling of loneliness and social withdrawal, while 36% 
of children exhibit more extreme depression symptoms, but most of them return to 
the previous level of psychological functioning within 9 months from the moment of 
diabetes diagnosis. As most of the chronic conditions with organic origin, diabetes 
has significant influence on physical and mental health as well as on quality of life 
of children and their families. Facing the long-term the diagnosis and, according 
the current knowledge, a life-long disorder demands activation of all psychological 
mechanisms in order to integrate diabetes diagnosis into everyday life in a way that 
will have as less influence as possible on quality of life for a child and its family. 
Even after regular period of adaptation children are burdened with everyday worries 
about control of diabetes through measuring glycaemia, controlled intake of food, 
control of physical and mental efforts which represent chronic stress with possibility 
of consequently leading to symptoms of depression. Depression is mood disorder 
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characterized by series of symptoms among which the most frequent are negative 
thoughts and expectations, withdrawal into oneself, sense of hopelessness, sense of 
guilt, sleep and appetite disorders, loss of energy, reduced motivation and interest in 
usual activities. Depressive symptoms which are present longer than two weeks and 
present noticeable change in comparison to previous functioning indicate the need 
for professional help and support. Connection between depression and poor glyce-
mic control and increased hospitalizations has been determined in several studies 
(12-14).

Rarely, in individual cases, depression with more intensive symptoms, even 
with suicide attempts can appear. Failure to comply with prescribed medical regime 
and medical complications present significant risk for suicidal ideas and suicide at-
tempts. Majority of youth with diabetes who attempt suicide perform it through mis-
use of insulin (15).

Results of the research show that one fifth of patients with diabetes, or even a 
quarter of them, according to some other researches, suffer from depression and one 
of the most frequent causes of this connection is stress (16), due to everyday glycae-
mia measurement, insulin use and specific diet requirements. 

Considering complexity of the problems related to the psycho-social aspects of 
the diabetes in children and adolescents, in this paper we focused on following hy-
potheses that have their grounds in clinical work and research data:

First hypothesis: Children and adolescents who have diabetes are more de-
pressed than children and adolescents without diabetes. 

Second hypothesis: Symptoms of depression are more pronounced in girls. 
Third hypothesis: Symptoms of depression are more pronounced in adolescents 

(13-15 years) than in children in elementary school (10-12 years).
Fourth hypothesis: Children and adolescents with diabetes who have increased 

glycohemoglobin levels(HgbA1c>7,6%) are more depressed than those with normal  
glycohemoglobin levels (HgbA1c< 7,6%). 

Fifth hypothesis: Symptoms of depression are most pronounced within two 
years from the diagnosis.

Methods
This research is a survey with questionnaires used on appropriate sample. Children 
were examined during the period July - October 2013.

Samples
Sample consists of 104 children, ages 10-15 years. Target group consists of 52 chil-
dren with diabetes, patients of the Pediatric Clinic in Banja Luka, 28 of whom were 
questioned at endocrinologist’s office during ordinary control checks and 24 chil-
dren were questioned during the summer camp in Banja Vrućica during ordinary 
psychological activities. 
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Criteria for the sample choice were: diagnosis of diabetes and age (10-15 years 
of age). 

Control group consists of 52 children without diabetes or any other chronic con-
ditions, matched by gender and from the same age group, who were questioned in 
elementary schools in Banja Luka.

Instruments
For the purpose of this research, questionnaire with general information about 
examined children was created and administered together with Child Depression 
Inventory CDI (17) which is a modification of Beck Depression Inventory dedicated 
to examining depression in adults (BDI). This inventory is created for examining 
depression in children between 8 and 17 years of age, and it contains 27 items which 
involve wide spectrum of depressive symptoms. Each item contains three statements 
out of which child chooses one which best describes his/her feelings. Statements are 
scaled with 0, 1 and 2 points where higher points indicate stronger intensity of symp-
toms. Overall result is formed as unique linear combination of answers to individual 
tasks. Total range of results goes from 0 to 54. CDI instrument has good specificity, 
respectively it makes good difference between children who are clinically depressive 
and children who are not clinically depressive. The author of this inventory empha-
sizes that CDI is for measuring intensity of depression and not a diagnostic instru-
ment (17). In this research the Croatian version of CDI questionnaire is used with 
minimal language adjustments (18). Reliability of CDI instrument in this research 
was 0.82 Cronbach Alpha.

The data about values of hemoglobin HbA1c for each child is gathered from 
medical documentation (the last control which preceded the arrival to the camp).

Statistical analysis
Statistical analysis was performed using descriptive statistics methods, non-paramet-
ric statistical techniques for comparison of groups in clinical sample (Mann-Whitney 
U test and Kruskal-Walllis test) and factorial Analysis of Variance (ANOVA).

Results
A total of 104 children between 10 and 15 years of age participated in this research 
(59.6% girls). For the purpose of the analysis, sample was divided by age into two 
groups. First group includes children between 10 and 12 years of age (58.7%) and 
second group includes children between 13 and 15 years of age (41.3%) (annex, 
Table 1). In respect to duration of diabetes, children are divided in three groups (an-
nex, Table 2). Hemoglobin HbA1c is significant indicator of blood sugar/glucose 
regulation of each individual child. Values up to 7.6% are considered acceptable and 
indicate good regulation, and values of 7.6% and higher indicate increased values 
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and need for correction of some aspect of diabetes control. In the group of children 
with diabetes, 42.3% of children had values of HbA1c under 7.6, while 57.7% of 
children had increased values of HbA1c over 7.6 (annex, Table 2).

A factorial ANOVA (annex 1, Table 3) was conducted to compare the main ef-
fects of clinical status (annex, Figure 1). None of the effects was statistically sig-
nificant. Results indicate there was no significant difference between children with 
diabetes (M=7.39, SD=5.84) and the control group (M=9.37, SD=5.97), between 
boys (M=9.34, SD=5.66) and girls (M=7.76, SD=6.11) or between children at the 
age of 12 or younger (M=7.74, SD=5.00), compared to children at the age of 13 or 
older (M=9.33, SD=7.09). No interaction effects were found, either. These results 
indicate that children with diabetes are not significantly different from their peers 
without diabetes in relation to the level of depression, thus the initial hypothesis was 
not confirmed. 

The visual comparison of the depression level of children with/without diabetes, 
regarding to their gender and age show Figure 1 and Figure 2 within Annex 2 of this 
paper. 

Additional analysis was conducted within the clinical subsample to determine 
whether levels of hemoglobin or duration of disorder have effect on levels of depres-
sion. Results show that there is no significant difference between group of children 
with hemoglobin HbA1c values under 7.6% (Mdn=7, n=23) and group of children 
with values of HbA1C of 7.6% and more (Mdn=6, n= 28), U=291, z= -.589, p=.56 
(annex 1, Table 4). Depression of children with respect to values of hemoglobin 
HbA1c is not statistically significant, but there is obvious slight tendency to depres-
sion in the group of children with regular values of hemoglobin under 7.6%. No sig-
nificant difference was determined between children who have lived with diabetes 
less than 2 years (Mdn=6, N=16), and those children who have had diabetes for 3 
to 5 years (Mdn=9, N=17) or those who have had it for 6 years or longer (Mdn=5.5, 
N=18), X2 (N=51)=1.97, p=.37 (annex 1, Table 5). Although the difference is not 
statistically significant, it is worth noticing that children who live with diabetes from 
3 to 5 years showed more symptoms of depression in relation to other two analyzed 
groups.

Discussion
Data in this explorative research shows that there is no statistically significant differ-
ence in expressing depression between compared groups. This data is encouraging 
even more because it is known that higher levels of depression are in correlation with 
more difficult complications of diabetes regardless of the type 1 of diabetes (2) as 
well as the age of children in which the depression of clinical level is rarely devel-
oped. But clinical sample in this research mostly involved children who have bet-
ter psycho-social environment and adequately medical and psychological support. 
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More heterogeneous clinical sample, which includes children with diabetes who do 
not have ordinarily medical controls could have different values of depression.

There is no statistically significant difference between younger and older group 
of children in depressiveness although there is noticeable tendency towards higher 
values of depression in younger children which is not expected and our hypothesis 
is not confirmed. In most of the other similar research it is noticeable that girls are 
more prone to depressive symptoms, but in our research boys show tendency to de-
pression more than girls even though there is no significant difference which is also 
unexpected. This result can possibly be explained by emotional reactions in relation 
to stress caused by diabetes and ways of coping with it. It is common that girls are 
more open, talk more and that way “ventilate“ negative emotions and anxiety which 
can have positive outcome in the creasing of degree of depression. On the other side, 
diabetes control of boys is more influenced by stress (19). Even though this coping 
strategy aimed at emotions is could be efficient in short term, in long term it is con-
nected to worse quality of life of patients (20). Adolescents with good metabolic 
control report more social support in the family compared to the group with poor 
metabolic control (4).

Values of hemoglobin are indicator of quality of metabolic regulation of dia-
betes. We have expected that children with higher values of hemoglobin have poor 
regulation and more prone to depressive reactions. However, the data indicate that 
more depressive are those children with regular values of hemoglobin and better 
metabolic regulation which could be explained through bigger effort and emotional 
burden, as well as intention to have regular values. In some cases, parents insist on 
strict respect of rules, and some children themselves make great effort and waiver 
in order to achieve optimal control. Results of similar research indicate the value of 
social support and not avoiding communication about diabetes. In similar research it 
has been noticed that children with higher values of hemoglobin avoid communica-
tion about diabetes with close persons and that they assess lower the quality of their 
life (21). 

Reviewing the results related to duration of disorder, there has been found no sta-
tistically significant difference but it is noticeable that the symptoms of depression 
are more present in children who live with diabetes for 3 to 5 years, then in children 
who have it for over 6 years, and the least of depression symptoms is identified in 
those who have it for 0 to 2 years. Period from 3 to 5 years of diabetes duration as-
sumes that children adopted the main rules. Even though, they most probably are 
“tired” of everyday routine activities. This period would be good foundation for 
application of social support which would be different from the one necessary in the 
initial phase of diabetes and when the emphasis is on adaptation. Thus, in this phase, 
it is not essential to have help focused on treatment of disorder but to have support 
for social inclusion with understanding and approval and sense of acceptance.
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Conclusion
This research has opened number of important questions and it is motivation for test-
ing new hypothesis related to psycho-social aspects of diabetes and possible types of 
psycho-social support. Even though there were no differences found in respect to de-
pression between children with diabetes and their healthy peers, it is still important 
to prevent potential mental disorders. Most of the examined children have medical 
and psycho-social support. Pediatricians are in position to identify changes in be-
havior over time and to provide early identification and preventive intervention for 
children and adolescents at risk for depression (9). On the other hand, psychologists 
are in position to identify important risk factors for mental problems and disorders, 
such as behavioral and emotional changes and family problems (22).

Advantage of this research is exploratory nature of the study, while main limita-
tions include small sample size, limited age span, self-assessment based question-
naire and lack of studies in the area for comparison of the results and drawing con-
clusions. Significant limitation of this research is homogeneous structure of clinical 
sample, which consists of children who have ordinarily medical and psycho-social 
support.

Implications for future research: 
– use qualitative research methods,
– include parents, pediatricians and teachers assessment,
– extend survey to the adolescents group from 15 to 18 years of age,
– assess larger and more heterogeneous clinical sample.
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Annex 1:
Table 1: Structure of the sample by gender and age

Frequency Percentage
Gender Male 42 40.4

Female 62 59.6
Total 104 100.00

Age 10-12 yrs 61 58.7
13-15 yrs 43 41.3
Total 104 100.00

Table 2: Structure of clinical (diabetes) subsample by duration  
of desease and hemoglobin values

Frequency Percentage
Disorder duration Less than 2 yrs 17 32.7

3 to 5 yrs 17 32.7
6 yrs and longer 18 34.6
Total 52 100.0

Hemoglobin values Under 7.6 22 42.3
Over  7.6 30 57.7
Total 52 100.0

Table 3: Factorial Analysis of Variance (ANOVA) between clinical status,  
gender, age and level of depression

F p
Clinical status 2.78 .10

Main effects Gender 0.86 .36
Age 0.83 .36
Clinical status * Gender 0.29 .59

Interaction effects Clinical status*Age 1.16 .29
Gender*Age 0.02 .88

Table 4: Mann-Whitney U test for value of hemoglobin and levels  
of depression in children with diabetes 

Value of hemoglobin N Mean rank Median Median Mann-Whitney U p

<7.6 23 27.35 7.00
291 .56≥7.6 28 24.89 6.00

Total 51 6.00

Table 5: Kruskal-Walllis test for duration of disorder and depression

Duration of diabetes N Mean rank Median χ² p
Depression Under 2 yrs 16 24.63 9.00

1.97 .373 to 5 yrs 17 30.06 9.00
6 yrs and longer 18 23.39 5.50
Total 51 6.00
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Annex 2:
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DEPRESIVNOST DJECE OBOLJELE  

OD DIJABETESA

Apstrakt
Cilj rada je ispitivanje depresivnosti djece oboljele od dijabetesa u odnosu na zdrave vrš-
njake. Uzorkom su obuhvaćena 104 ispitanika uzrasta od 10 do 15 godina. Kliničkim uzor-
kom obuhvaćeno je 52 djece sa dijabetesom tipa 1, a komparativnim 52 djece bez dijabete-
sa. Ispitivanje kliničkog uzorka provedeno je u kampu djece oboljele od dijabetesa u Banji 
Vrućici, u augustu 2013. godine. Ispitanici iz komparativne grupe izjednačeni su po uzra-
stu, polu i mjestu stanovanja, a ispitani su u osnovnim školama u septembru 2013. godine. 
Primijenjen je upitnik o osnovnim podacima i Inventar depresije za djecu – Childs Depression 
Inventory CDI (1). U obradi rezultata korištene su metode deskriptivne statistike i neparame-
trijske tehnike za korelacionu analizu. Rezultati ukazuju da nema statistički značajne razlike 
između nivoa depresivnosti kliničke i komparativne grupe ispitanika (faktorska analiza vari-
jance, F = 2.78, p = .10). U okviru kliničkog uzorka rađena je korelaciona analiza za procjenu 
međusobne povezanosti depresivnosti, fiziološke regulacije glikemije (vrijednost HbA1c) i 
dužine trajanja dijabetesa koje nisu statistički značajno povezane, ali je primijetna tendencija 
rasta sa trajanjem osnovne bolesti i višim vrijednostima HbA1c. Grafički predstavljeni poda-
ci kliničkog uzorka ukazuju na tendenciju pojave prvih depresivnih simptoma u periodu 3-5 
godina nakon pojave dijabetesa, kao i tendenciju ka kritičnim vrijednostima depresije nakon 
6 godina. Djeca oboljela od dijabetesa ne razlikuju se, prema stepenu depresivnosti, od vrš-
njaka iz opće populacije. Posebno vulnerabilan period za pojavu depresivnosti je vremenski 
interval 3-5 godina od pojave dijabetesa, te bi u tom periodu trebalo usmjeriti ciljane i inten-
zivnije psihološke intervencije radi prevencije depresivnosti i drugih mentalnih poremećaja.

Ključne riječi: dijabetes tip 1, djeca, depresivnost, prevencija, metaboličnka kontrola. 


