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ABSTRACT
Objective: Chronic diseases affect the quality of life negatively. Parents’ mental problems and 

their coping methods, may play a role on the behavior of children and adolescents. 
The aim of the study is to determine the anxiety and depression status of children and adolescents 

with type 1 DM, and to investigate their relationship with metabolic control.
Methods: Forty-three patients between 6 and 17 years old with type 1 DM were included in this 

prospective study. Metabolic and clinical data of cases were retrospectively collected. Questionnaire 
forms were used for demographic data. Individual and family interviews were made by pediatric and 
adult psychiatrist. State-Trait Anxiety Inventory (STAI), Child Depression Inventory (CDI) and Beck De-
pression Scale (BDS) were used to determine depression and anxiety rates.

Results: Depression was detected in 2.3 %, state anxiety in 23.2 % and trait anxiety in 25.5 % 
of the children with type 1 DM. Mild depression was detected in 24.4 %, moderate depression was 
detected in 6.9 % of mothers. There was a state anxiety in 7.3 %, trait anxiety in 11.6 % of the mothers. 
There was a significant correlation between the depression, STAI scores of mothers and children. It was 
found that an increase in depression scale point of child, affected trait anxiety score of mother (OR: 1.2, 
CI: 1.01-1.49), (p=0.02).

Conclusion: Mental health condition is usually unnoticed in daily practice while monitoring T1 
DM. Validated and efficient strategies are needed to screen and treat anxiety and depression symptoms 
in children and adolescents with T1 DM. 

Keywords: Anxiety, depression, type 1 diabetes

ÖZ 
Tip 1 Diabetes Mellituslu Çocuklarda Kaygı ve Depresyon Sıklığı ve Bunların Metabolik 

Kontrole Etkisi
Amaç: Kronik hastalıklar yaşam kalitesini olumsuz yönde etkilemektedir. Ailelerin kronik hastalık 

ile baş etme yöntemleri ve ruhsal sorunları, çocuk ve ergenlerin davranışların özelliklerinde rol oynay-
abilir. 

Yöntem: Prospektif olarak yapılan çalışmaya, 6-17 yaş arasında Tip 1 diabet tanılı 43 olgu alın-
mıştır. Olguların metabolik ve klinik verileri geriye dönük olarak toplanmıştır. Demografik veriler için 
anket formları doldurulmuştur. Bireysel görüşme ve aile görüşmeleri, çocuk ve yetişkin psikiyatristleri 
tarafından yapılmıştır. Depresyon ve kaygı değerlendirmeleri Durumluluk-Süreklilik Kaygı Ölçeği 
(DSKÖ), Çocuklar için Depresyon Ölçeği (ÇDÖ) ve Beck Depresyon Ölçeği (BDÖ) ile yapılmıştır.

Bulgular: Tip 1 diyabetli çocukların %2,3’ünde depresyon, %23,2’sinde durumluluk kaygı, 
%25,5’inde süreklilik kaygı düzeyi yüksek saptanmıştır. Annelerin %24,4’sinde ılımlı, %6,9’unda orta 
derecede depresyon tespit edilmiştir. Annelerin %7,3’ünde durumluluk kaygı, %11,6’sında süreklilik 
kaygı düzeyi yüksek bulunmuştur. Anne ve çocukların, depresyon, DSKÖ skorları arasında anlamlı il-
işki bulunmuştur. Çocuğun depresyon skorundaki artışın, annenin süreklilik kaygı skorunu etkilediği 
saptanmıştır (OR: 1.2, CI: 1.01-1.49), (p=0.02).

Sonuç: Tip 1 diyabetli olguların izleminde ruhsal sağlık durumu genellikle gözardı edilmektedir. 
Tip 1 diyabetli çocuk ve ergenlerde, kaygı ve depresyonun taranması ve tedavi edilmesi için doğrulan-
mış ve etkin yöntemlere ihtiyaç vardır.

Anahtar Sözcükler:  depresyon, kaygı, tip 1 diyabet
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INTRODUCTION 
Psychological problems are frequently seen in individuals with 

chronic conditions.1-5 In many studies, it has been stated that the pos-
sibility of presence of more than one mental disorder in adoles-
cents and young people with type 1 DM was high.6,7 Difficulties 
such as monitoring blood glucose, insulin injection, diet which 
may not be easily tolerated by children affect quality of life.8,9 
With the impact of type 1 DM on the quality of life of the child 
and family problems are observed in intra-familial relations and 
the attitudes and coping skills of parents seem to be associated 
with psychopathologies in children.10 Otherwise complications 
secondary to diabetes may also cause psychopathology.11 Most 
studies are focused depression.1-4 Depressive symptoms were 
reported in approximately 20 % of adolescents with type 1 DM, 
and this is 2-3 times more frequent compared to general adoles-
cent population.12 Depressive symptoms and anxiety have been 
associated with poor glycemic control and inadequate-irregular 
treatment.4,13-16

Anxiety affects the management of type 1 DM treatment 
and glycemic control. 15,16 Studies conducted on parents, found 
that the underlying causes for anxiety disorder in parents were 
problems in compliance with treatment by the children and poor 
glycemic control.17 On the other hand it has been observed that 
fear of hypoglycemia increased anticipation anxiety.18,19 When 
arranging treatment for children with type 1 DM, mental disor-
ders may be unnoticed. This affects the prognosis of treatment. The 
aim of the study is to investigate the anxiety and depressive symptoms 
of children with type 1 DM and the relationship of these psychopa-
thologies with metabolic control. We want to verify our clinic observa-
tion and compare our results with the existing literature. Additionally, 

we want to raise the awareness of mental health conditions which are 
usually neglected in daily practice and to expand the already existing 
data.

METHODS
The study was carried out with the written permission of the Eth-

ics Committee of Pamukkale University (10.01.2017/01). Patient en-
rollment was started after the approval of the committee.  Informed 
written consent was obtained from the parents.

Study was conducted in State hospital of Denizli. 
Participation in the study was entirely voluntary. Total 43 
cases who were followed in Pediatric Endocrinology unit 
with the diagnosis of type 1 DM and their mothers have 
been enrolled in the study. Metabolic control and clinical 
parameters of cases have been completed retrospectively 
from their files. Questionnaire forms were used for de-
mographic data. While central provinces and counties 
were accepted as urban, village and town settlements 
were accepted as rural settlements. Working group has 
been divided into subgroups with respect to;

i. Gender (female vs male)
ii. Puberty status (prepubertal vs pubertal)
iii. Metabolic control (good vs moderate/poor (mean 

HbA1c of the last one year ≤ 7.5% vs > 7.5%))
iv. Level of income (low vs normal, considering the 

poverty limit, reported by Turkey Statistics Institution for 
2017)

v. Presence of family history of chronic diseases 
vi. Parents’ educational status (high and/or higher 

school vs secondary and/or lower school education) 
Severe hypoglycemic attack was defined as a hypo-

glycemic attack, requiring assistance by another person. 
After Pediatric Endocrinology clinic assessment, patients 
were referred to Child and adolescent psychiatry clinic 
and patient and family interviews were made by child 
and adolescent psychiatrist. State-Trait Anxiety Invento-
ry for Children (STAIC) and Child Depression Inventory 
(CDI) were applied. Concurrently, mothers were given 
State-Trait Anxiety (STAI I and II) and Beck Depression 
Scale (BDS).
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Table 1.  Clinical Characteristics and Scores of Scales of the Cases and Mothers

Mean SD Minimum Maximum
Age (year) 12.51 2.98 6 17.9
Diabetes Duration (years) 4.4 2.4 0.9 12.9
Mean HbA1c (%) 8.4 1.4 5.5 13
Blood Glucose Monitoring 
Frequency Per Day 5.6 1.9 2 12

Mother’s Age (years) 39.2 5.7 24 52
Father’s Age (years) 43.4 6.9 25 60
STAI-I 36.1 12.3 20 71
STAI-II 40.6 11.3 22 72
BDS 8.41 8.3 0 41
STAIC-I 32.6 9.3 21 53
STAIC-II 35.7 9.01 21 62
CDI 7 5.53 0 24

STAI-I = State Anxiety Inventory; STAI-II =  Trait Anxiety Inventory; BDS = Beck Dep-
ression Scale; STAIC-I = State Anxiety Inventory for Children; STAIC-II = Trait Anxiety 
Inventory for Children; CDI = Children Depression Inventory.

Table 2. Clinical and Social Characteristics of the Cases and Parents

Number (n) Percent  (%)
Clinical Diagnosis (n=31)
       Incidental Hyperglycemia 4 12.9
       Ketosis 14 45.2
       DKA 13 41.9
Pubertal Status at the Time of Diagnosis (n=43)
       Pre-pubertal 31 72.1
       Pubertal 12 27.9
Chronic Disease in Children (n=43)
       Absent 36 87.3
       Present 7 16.3
Hospitalization due to Diabetes after Diagnosis (n=42)
       Absent 13 31
       Present 29 69
Symptomatic Severe Hypoglycemia Attack (n=42)
       Absent 34 19
       Present 8 81
Place of Residence (n=42)
      Rural 10 23.8
      Urban 32 76.2
Economical Situation (n=40)
       Low Income Level 34 85
       Normal Income Level 6 15
Educational Levels of the Mother
     High School / University 16
     Secondary / Primary School 27
Educational Levels of the Father
     High School / University 19
     Secondary / Primary School 24
DKA = Diabetic Ketoasidosis.
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Child Depression Inventory (CDI)
This scale developed by Kovacs is used to measure the level of 

depression in children. It is a self-assessment scale and can be applied 
to children and adolescents between the ages of 6-17. The scale con-
sists of 27 items in total. In each item, there are three sentences for 
the child to choose between, evaluating the last two weeks. Each set 
of sentences contains statements about the symptoms of childhood 
depression. The scale can be filled in by reading it to the child or by the 
child herself/himself. The child is asked to evaluate her/his situation in 
the last two weeks and choose the most appropriate sentence among 
three options. Points between 0 and 2 are given to the answers given. 
The depression score is obtained by adding these scores. The highest 
score that can be obtained from the scale is 54. The higher the total 
score, the higher the severity of the depression level. Suggested cut-off 

point was 19 (20). A validity-safety test has been 
conducted by Öy in Turkey. The Cronbach’s alpha 
factor of the scale .77. The test-retest reliability val-
ue was found to be .80 (21).

State-Trait Anxiety Inventory for Children 
(STAIC)

This self-report scale consists of two sub-
scales, measuring state and trait anxiety. The scale 
provides Likert type measurement. Trait Anxiety 
scale consists of 20 items. The child is asked to 
evaluate how he / she “usually” feels, and to speci-
fy the most appropriate option according to the fre-
quency of the situation given in the item. Choosing 
the “often” option among the options selected as 
“almost never”, “sometimes” and “often” for each 
situation results in the highest score of 3, and the 
option of “almost never” leads to the lowest score 
1.  In the State Anxiety Scale, children are asked to 
evaluate how they feel in the “moment” they are 
in and choose one of the 3 related options. The 
highest score that can be obtained from the Trait 
Anxiety scale and State Anxiety scale is 60 and the 
lowest score is 20. 22 Validation and reliability stud-
ies in Turkish have been conducted by Özusta. The 
Cronbach’s alpha factor of the state anxiety scale 
was .82, and the trait anxiety scale was .81. 23

Beck Depression Scale (BDS)
This self-report scale consists of 21 items and 

is indicative of presence of depressive symptoms 
over a score of 17. The scale provides a four-point 
Likert type measurement (0- Positive Statements 
About Depression, 3- Negative Statements About 
Depression). High scores indicate an increase in 
the severity of depressive complaints. Thus, the to-
tal score that can be obtained from this scale varies 
between 0 and 63.24 Validation and reliability stud-
ies in Turkish have been conducted by Hisli. The 
Cronbach’s alpha factor of the scale .80 25

State-Trait Anxiety Inventory (STAI)
State Anxiety Inventory determines how the 

person feels at a certain moment and certain con-
ditions. Trait Anxiety Inventory determines how 
the person feels independently from the current 
state and conditions. The scale consists of 20 items 
in total and provides a four-point Likert type mea-
surement. (1-almost never, 4- almost always). To-

tal score from both inventories range between 20 to 80. Lower point 
shows lower level of anxiety and higher point shows higher level of 
anxiety. Validation and reliability studies in Turkish have been con-
ducted by Öner.26 The invariance coefficients calculated by the Pear-
son moments product correlations were found between .71 and .86 
for the trait anxiety scale, and .26 and .68 for the state anxiety scale.27

Statistical Analysis
Statistical assessments were made using “SPSS (Statistical Pack-

age for Social Sciences) for Windows 17.0” program.  Data were pre-
sented as median (interquartile range) or n (% ). Mann-Whitney U-test 
and χ2 or Fisher exact test were used to compare numerical and cat-
egorical variables, respectively.   Spearman relation analysis was used 
in parametric data in order to assess the sociodemographic, clinical 
and scale points. Statistical significance limit was defined as p<0.05.
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Table 3. Comparison of the Children with High Anxiety Level and Low Anxiety Levels with Respect 
to Clinical and Sociodemographic Characteristics

STAIC-I and 
STAIC-II Score 

High (n=8)

STAIC- I and 
STAIC-II Score 
Normal (n=35)

p

Age 45 (4.8-13.32)  7.0 (5.8-9.5) 0.95
Diabetes Duration 2.95 (2.1-6.8)  4.5 (3.3-6.0) 0.95
HbA1c mean (%) 7.8 (7.5-8.7) 8.3 (7.5-9.2) 0.69
Number of Daily BG Measurements 5 (4.2-6.5) 5 (4-6.5) 0.54
Age of Mother 41(40-41.7) 39 (36.2-42) 0.20
Age of Father 45 (38.7-45)  43.5 (40-47) 0.91
Clinical Diagnosis (n=31) 0.90
       Ketosis (14) 3 11
       DKA  (13) 4 9
       Coincidently (4) 1 3
Pubertal Condition at the Time of Diagnosis 
(n=43) 0.19

       Pre-pubertal   (31) 4 27
       Pubertal           (12) 4 8
Metabolic Control  (n=38)                               
      Fine (6) 1 5                                  0.77
      Mid-bad (32) 7 25
Additional Chronic Disease (n=43) 0.26
       Present ( 7) 2 5
       Absent  (36) 6 30
Post-diagnosis Hospitalization due to Diabe-
tes (n=42)
       Present (13) 3 10 0.58
       Absent  (29) 5 24
Symptomatic Severe Hypoglycemia Attack 
(n=42) 0.60

      Present  (8) 1 7
      Absent   (34) 7 27
Economical Situation (n=35) 0.32
      Low Income Level (30) 6 24
      Normal Income Level (5) 2 3
STAI-I 49 (40-51) 30 (24.5-45) 0.01
STAI-II 49 (45-49) 36.5 (31-43.5) 0.05
BDI 14 (6-21) 5 (2-9) 0.4

STAI-I = State Anxiety Inventory; STAI-II =  Trait Anxiety Inventory; BDS = Beck Depression Scale; 
DKA = Diabetic Ketoasidosis. Values are given as median (interquartile range)
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RESULTS
A total of 43 cases with type 1 DM, including 29 females (67.4%) 

and 14 males (32.6%), were enrolled in our study. Clinical character-
istics and scores of the scales were given in table 1&2. In seven cases 
(16.3 %), chronic diseases other than type 1 DM ((thyroiditis (n=3), 
epilepsy (n=1), atrial septal defect (n=1), neuropathy secondary to 
Fournier’s gangrene (n=1), right 
hemiparesis secondary to histo-
ry of cerebral thrombosis (n=1)) 
were accompanied. When family 
history for chronic conditions was 
inquired, seven mothers (16.2 %) 
had chronic conditions (1 asthma, 
1 breast malignity, 4 depression, 1 
hypertension) and seven fathers 
(16.2 %) had chronic conditions 
(two type 1 DM, three type 2 DM, 
two hypertension). Depression 
was detected in 2.3 % (n=1), state 
anxiety in 23.2 % (n=10) and trait 
anxiety in 25.5 % (n=11) of the 
children with type 1 DM. In eight 
cases (18.6 %), both state and trait 
anxiety levels were high. Accord-
ing to both scales, no difference was detected between children with 
high anxiety level and low anxiety level, with respect to clinical and 
socio-demographic characteristics (Table 3). Mild depression was de-
tected in 24.4 % (n=10), moderate depression was detected in 6.9 % 
(n=3) of mothers. There was a state anxiety in 7.3 % (n=3), trait anx-
iety in 11.6 % (n=5) of the mothers.  No difference was seen among 
subgroups (gender, puberty, metabolic control, economical status 
etc.) with respect to anxiety and depression inventory scales. The 
rate of trait anxiety in patients with fathers having a chronic disease, 
was higher compared to those, whose fathers had no chronic disease 
(p=0.01).

There was a significant correlation between the depression, state 
and trait anxiety inventory scores of mothers and children (Table 4). 
No correlation was found between age, diabetes duration, HbA1c, av-
erage blood glucose measurement and inventory scores. On logistic 
regression analysis, it was determined that one-point increase in state 
and trait anxiety score of the child, increased the depression risk of 
mother (OR: 1.1, CI: 1.01-1.2, p=0.02, OR: 1.1, CI: 1.01-1.24, p=0.03). 
It was found that increase in depression scale point of child, affected 
trait anxiety score of mother (OR: 1.2, CI: 1.01-1.49), (p=0.02).

DISCUSSION
In our study, the rate of depressive disorder in children and ado-

lescents with type 1 DM has been found as 2.3% and this was lower 
than the rates given in literature (12.9-18 %). Adal et al.28 has deter-
mined the depression incidence in children and adolescents with type 
1 DM as 12.9%. This difference may be caused by mean age (14.7 
years) and high rate of adolescents in that study. 28 In another study, 
depression incidence in children of 8-12 years of age with type 1 DM, 
has been determined as 12.3% and similar to our study a correlation 
has been detected between the depression scores of children and 
mothers. These differences may be dependent on ethnic characteris-
tics, family structure and lifestyle changes.10

State and trait anxiety levels were high in 26.3% and 28.9% of our 
patients respectively and this was not associated with metabolic con-
trol. These rates were higher than the reported ones specified in the 
literature (13.4-17 %). Similarly, this difference may have been caused 

by the choice of sample age, pubertal status, sample size, methodolog-
ical differences and differences in screening methods. And also high 
levels of anxiety clearly show that, type 1 DM diagnosis could be a 
risk factor for anxiety disorder.28,29 In our study consistent with the lit-
erature, we found that there was a correlation between child and par-
ent anxiety scores and increase in anxiety score of child, increases the 

depression risk of mother.30 It was 
found that diabetes affected the 
life of family and caused anxiety, 
conflicts and also the parents had 
intensive anxiety concerning the 
diabetes and long-term complica-
tions of diabetes and reflected the 
same on the children.31 This con-
clusion showed that the attitude 
of parents affected the children.32

In our society, the father as-
sumes material responsibilities 
and the mother mostly stays at 
home and in hospital with the 
child and assumes the care of 
children during the day. Since fa-
thers spend time outside of home, 
maybe it is easier for them to cope 

with stress. The mothers of children with chronic conditions experi-
ence exhaustion and incompetence more frequently. Therefore they 
may have increased anxiety levels. In the literature the importance of 
factors such as the severity of condition of the child, duration, mor-
tality risk, socioeconomic level, educational status of parent, family 
support and marriage harmony were mentioned in high or low anx-
iety level of parents33-35 The rate of high trait anxiety level in children 
whose fathers have a chronic disease was higher compared to those 
with healthy fathers. These result also supported our cultural charac-
teristics. In our study, the majority of families (85%) have low socio-
economic level. Since the educational level of mothers was low, most 
of them didn’t work and the father was the provider for family. Mother 
was responsible to provide care, trust and support for father and chil-
dren. In case of loss of the provider of the family (the father), the life 
of child will be affected in many aspects. In particular the presence of 
a chronic condition in father who plays a great role in subsistence of 
family, may have increased anxiety level in child. 

In our study, no correlation has been found between inventory 
scores and age, duration of diabetes, mean HbA1c, age of parents, 
blood glucose measurement frequency. In a study conducted on 
adolescents with type 1 DM, although a weak correlation had been 
found between depression scores and HbA1c, after logistic regression 
analysis, it has been shown that depression score was irrelevant with 
HbA1c.28 Similarly, Jaser et al.10 have stated that HbA1c level did not 
have an effect on depression scores. Herzer et al.30 have detected a re-
lationship between anxiety scores and HbA1c, BG measurement fre-
quency, depressive symptoms and have interpreted this result to state 
that anxiety might have affected metabolic control. 

Limitations 
Lack of a control group in our study may have prevented a more 

clear understanding of the risk, posed by type 1 DM for mental dis-
orders. This has been contemplated as one of the restrictions of our 
study. 

Conclusion
 The risk of anxiety disorder in children with type 1 DM was 

high and this was found to be in correlation with the anxiety status of 
mothers and has been a risk factor for depression of mothers. 
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Table 4. Correlation between the Depression, State and Trait Inventory 
Scores of Mothers and Children

BDS STAI-I STAI-II STAIC-II STAIC-II CDI
BDS r - 0.46 0.62 0.39 0.43 0.38

p - 0.02 <0.00 0.01 0.008 0.02
STAI-I r - 0.75 0.57 0.66 0.64

p - <0.00 <0.00 <0.00 <0.00
STAI-II r - 0.68 0.68 0.76

p - <0.00 <0.00 <0.00
STAIC-I r - 0.81 0.72

p - <0.00 <0.00
STAIC-II r - 0.58

p - <0.00
STAI-I = State Anxiety Inventory; STAI-II =  Trait Anxiety Inventory; BDS = Beck 
Depression Scale; STAIC-I = State Anxiety Inventory for Children; STAIC-II = 
Trait Anxiety Inventory for Children; CDI = Children Depression Inventory.
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During follow-up of patients, more efficient approaches must be 
considered to mitigate the negative effects of anxiety and depression.

Financial Disclosure: The authors declared that this study re-
ceived no financial support.
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