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Abstract
Introduction: Childhood obesity is associated with various levels of deterioration in the quality of life and many serious medical 
conditions such as psychiatric problems. 
Aim of the study: The objectives of this study are to investigate whether a difference in terms of chronotype among obese and non-
obese children and adolescents, and restricted sleep duration, is associated with obesity and whether chronotype and sleep duration 
in children and adolescents with obesity are associated with quality of life and comorbid psychiatric disorders.
Material and methods: Forty-two participants diagnosed with childhood obesity were included in the study as the study group, and 
thirty-five participants without childhood obesity were included as the control group. Participants and their parents completed the 
Questionnaire for Measuring Health-Related Quality of Life in Children and Adolescents, the Development and Well-Being Assess-
ment, and the Childhood Chronotype Questionnaire. The duration of sleep of the participants was also provided by the parent’s 
reporting within the scope of the study.
Results: Sleep duration was an independent risk factor for becoming obese and had a significant effect on the number of comorbid 
psychiatric disorders independently of the morning-evening scale score.
Conclusions: Unlike the chronotype, this study provided important evidence that sleep duration was associated with the develop-
ment of obesity and the quantity of comorbid psychiatric disorders.
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Introduction

Childhood obesity (CO) is one of the most serious public 
health challenges in the world, and the prevalence of CO has 
increased enormously in recent years [1, 2]. In a recent study, 
the prevalence of obesity among children was found to be 
7.1%  [3]. A national study from Turkey revealed that among 
children aged 7–12 years, 9.7% of both boys and girls were 
accounted as obese [4]. In parallel with the increasing preva-
lence of obesity in childhood, the number of comorbidities 
associated with obesity is increasing and the medical spend-
ing on obesity is gradually rising [5, 6]. Psychiatric disorders 
are among the major comorbidities of CO, and available data 
suggest that obesity is also related to numerous psychiatric 
disorders and psychiatric symptoms in children and adoles-
cents [7, 8]. 

Obesity is affected by both genetic and environmental 
factors, and in the context of environmental factors, recent 
research has increasingly focused on lifestyle and chrono-
type [9]. One of the important factors of lifestyle is the sleep 
characteristics of the person. It has been shown that irregulari-
ties in lifestyles such as sleep disturbances (going to bed too 
late and short sleep duration) are strongly associated with CO 
[10,  11]. According to previous studies, irregular sleep hab-
its are not only predisposed to increased risk of obesity but 
are also considered potential risk factors for developing psy-
chopathology. In addition, sleep disturbance, including short 
sleep duration, also has negative effects on cognitive functions 
(learning and memory problems), attention, mood (irritability, 
poor affect regulation), and behaviour (impulsive behaviour) 
regulation [12, 13]. 

Most studies report that secretion of obesity-related hor-
mones and eating behaviours are affected by circadian 
rhythms [14–16]. Chronotype can be defined as the time of day 
in which individuals are “at their best”. Some people, known as 
“larks”, achieve their maximum physical and mental capacity 
early in the morning and become tired early in the evening. In 
contrast, “owls” reach their best capacity in the late afternoon 
and evening, and therefore they work till late night and have 
difficulty getting up early in the morning [17, 18]. Most stud-
ies conducted on this subject have shown profound interac-
tions between chronotype and obesity – the chronotype may 
be the intersection point of obesity and psychopathology, and 
they have shown that owls carry greater risk for both diseases 
[19, 20]. However, the generalisability of these data is low be-
cause they were mostly obtained from adult literature and there 
are only a few studies on children and adolescents.

Little is known about the effects of chronotype and sleep 
duration on quality of life and psychopathology in childhood 
obesity. The first aim of this study was to investigate whether 
a  difference in terms of chronotype among obese and non-
obese children and adolescents and restricted sleep duration 
are associated with obesity in this age group. The secondary 
aim was to evaluate whether chronotype and sleep duration in 
children and adolescents with obesity are associated with qual-
ity of life and comorbid psychopathology. 

Material and methods

Sampling 
The study was conducted in the Departments of Child and 

Adolescent Psychiatry and Paediatric Endocrinology. Forty-
two children and adolescents, who were diagnosed with CO 
according to the definitions of the International Obesity Task 
Force, were included as the study group [21]. Thirty-five chil-
dren and adolescents, who had normal weight, were included 
as the control group. Both groups were matched for gender 
and age. To rule out the effects of the confounders, individu-
als who used any medication known to affect sleep, had any 
chronic disease, or were had any physical and/or intellectual 
disability, were excluded in both groups. 

Within the scope of the study, all parents were informed 
about the study, and written consent was obtained from all par-
ents. Ethical approval was granted from the Ethics Committee 
of the Medical Faculty.

Instruments
Development and well-being assessment
The Development and Well-Being Assessment (DAWBA) 

was used for diagnosing Psychiatric Disorders [22]. DAWBA 
combines closed- and open-ended questions about com-
mon child psychiatric disorders and their impact. The instru-
ment’s validity and reliability in Turkish was assesed by Dur-
sun et al. [23]. The last author, who is a child psychiatrist and 
a DAWBA rater, performed the diagnoses. 

Subthreshold psychiatric disorder is defined as an interme-
diate level between psychopathology and a healthy state [24]. 
We used either with an insufficient number of symptoms for di-
agnoses but with significant impairments, or with an adequate 
number of symptoms for diagnoses but with insignificant im-
pairments, as diagnostic criteria for subthreshold psychiatric 
disorder.

Childhood Chronotype Questionnaire
The Childhood Chronotype Questionnaire (CCTQ) is a par-

ent-reported questionnaire for assessment of individual chro-
notypes of children and adolescents [25]. The scores, obtained 
from CCTQ, are used to classify individuals as morning type, 
intermediate type, and evening type (scores of ≤ 23, 24–32, 
and ≥ 33, respectively). The validity and reliability of the CCTQ 
in Turkish was carried out by Dursun et al. [26]. 

The Health-Related Quality of Life Questionnaire
We used KINDL, which is a tool for evaluating health-related 

quality of life in children and adolescents with and without any 
disease. The questionnaire has three versions; Kiddy-KINDL 
(age 4–7 years), Kid-KINDL (8–12 years), and Kiddo-KINDL 
(13–16 years) [27]. KINDL examines psychological well-being, 
social relationships, physical functions, and everyday life ac-
tivities through 24 questions. The results are collected in six 
domains: physical health, emotional well-being, self-esteem, 
social functioning, family functioning, and school functioning. 
The total score ranges from 0 to 100; higher scores indicate 
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better quality of life. KINDL’s validity and reliability in Turkish 
was assessed by Eser et al. [28]. 

Statistical analysis 
Statistical analyses were performed using Statistical Pack-

age for Social Sciences (SPSS) Statistics 20.0 program. All 
data were reported as the mean ±SD, and we used the Kol-
mogorov-Smirnov test to analyse the normality of distribution. 
Depending on the data distribution, the Mann-Whitney U test or 
the Student’s t-test were used among the groups. Group differ-
ences were estimated by using the Pearson’s chi-square test 
and Fischer’s exact test for categorical variables. The relation-
ships between quantitative normal variables were studied by 
linear correlation analysis (Pearson’s r), whereas Spearman’s 
rho was used for non-normally distributed variables. The statis-
tical significance level was accepted as p < 0.05. 

Results

The study included a total of 77 children and adolescents 
as participants. Forty-two participants (20 males and 22 fe-
males) were included in the study group with a mean age was 
11.5 ±2.4 years. Thirty-five participants (20 males and 15 fe-
males) were included in the control group, with a mean age of 
10.4 ±2.9 years. 

In the study group, the mean score of the morningness-
eveningness scale was 28.1 ±5, and the most common type of 
chronotype was intermediate. The control group’s mean score 
of the morningness-eveningness scale was 28.4 ±4.5, similar 
to the study group, in which the most common type of chro-
notype was intermediate. In the study group, 17.5% (n = 7) of 

them had morning and 17.5% (n  =  7) of them had evening 
chronotype. In the control group, 14.7% (n = 5) of them had 
morning and 20.6% (n = 7) of them had evening chronotype. 
There were no significant differences in the scoring of the morn-
ingness-eveningness scale and type of chronotype among the 
study and control groups (p > 0.05). In addition to this, there 
were no significant differences in the chronotype and morning-
evening scale scores between male participants of the study 
and control groups and female participants of the study and 
control groups (p > 0.05). Participants of the study group had 
significantly shorter sleep duration than the control group (study 
group 8.9 ±0.9, control group 9.7 ±1, t = 3.197, p < 0.01). 

In some subgroups of quality of life scores, there were sta-
tistically significant differences between the study and control 
groups. The subgroups with statistical significance were as fol-
lows: total quality of life scores (study group 69.5 ±12.5, control 
group 77 ±11, t = 2.713, p < 0.01), self-esteem scores (study 
group 58.7 ±22, control group 72.5 ±22.8, t = 2.612, p = 0.011), 
and school functioning scores (study group 62.5 ±17.8, control 
group 74 ±14.8, t = 3.102, p < 0.01). Comparison of all type life 
quality of the study and control groups are presented in Table I. 

In the study group, the prevalence of having any psychiat-
ric disorders and any subthreshold psychiatric disorders were 
higher compared to the control group. For psychopathology: 
study group – 40.4% (n = 17), control group – 11.4% (n = 4), 
X2 = 14.280, p < 0.01. For subthreshold psychiatric disorder: 
study group – 14.3% (n = 6), control group – 2.9% (n = 1), 
X2 = 11.532, p < 0.01). In the study group, 11 participants were 
diagnosed with anxiety disorder, eight participants were diag-
nosed with eating disorder, two participants were diagnosed 
with depressive disorder, two participants were diagnosed with 
attention deficit hyperactivity disorder, and two participants 
were diagnosed with opposite defiant disorder. On the other 
hand, two participants were diagnosed with anxiety disorder, 
two participants were diagnosed with depressive disorder, and 
one participant was diagnosed with attention deficit hyperactiv-
ity disorder in the control group. In the study group, five partici-
pants were diagnosed with subthreshold anxiety disorder, one 
participant was diagnosed with subthreshold eating disorder, 
and one participant was diagnosed with subthreshold conduct 
disorder. On the other hand, one participant was diagnosed 
with subthreshold obsessive-compulsive disorder. When the 
study group were examined in terms of comorbid psychiatric 
disorders, 64.7% of participants in the study group had more 
than one comorbid psychopathology. Participants of the study 
group, who had comorbid at least one psychiatric disorders, 
had significantly low scores of total quality of life, school func-
tioning, and self-esteem than the study group without comor-
bid psychiatric disorders and participants of the control group 
(F = 4,575, p = 0.014; F = 3.539, p = 0.035; and F = 5.886, 
p < 0.01, respectively). 

In the study group, the number of comorbid psychopatholo-
gies was negatively correlated with sleep duration (r = –532, 
p  =  0.028), and positively correlated with age (r  =  553, 
p = 0.021). When the study group were divided into two sub-
groups, as having only one comorbid psychiatric disorder and 

Table I. The Health-Related Quality of Life Scores of the study 
and control groups 

Study 
group  
(n = 42) 

Control 
group  
(n = 35) 

p value 

Total life quality 69.5 ±12. 72 ±11 < 0.01*

Physical well-being 73.5 ±16.9 79 ±19.9 0.208

School functioning 62 ±17.8 74 ±14.8 < 0.01*

Self-esteem 58.7 ±22 72.5 ±22.8 0.011*

Emotional well-being 70.9 ±21.6 76.1 ±14.7 0.224

Social functioning 73.7 ±22.1 81.2 ±14.9 0.087

Family functioning 76.6 ±15.8 78.6 ±14.9 0.579

*p < 0.05
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having more than one comorbid psychiatric disorder, statistical-
ly significant differences were seen in terms of age (9.5 ±2.5, 
12.2 ±2.3, respectively, t = –2.260, p = 0.039) sleep duration 
(9.8 ±0.9, 8.8 ±1, respectively, t = 2.163, p = 0.047), and type 
of chronotype (morning chronotype 50% [n = 3], 0% [n = 0], 
evening chronotype 16.7% [n = 1], 27.3% [n = 3], respectively, 
X2 = 6.710, p = 0.045). However, when we used forward logistic 
regression analysis to examine the independent risk factors of 
having more than one comorbid psychopathology, age, type of 
chronotype, and sleep duration lost their meaningfulness. There 
were negative correlations between age and total life quality, 
social functioning, and school functioning (r = –406, p < 0.01; 
r = –634, p < 0.01; and r = –529, p < 0.01, respectively). There 
was no statistically significant relationship between having at 
least one psychiatric disorder and the scoring of the morning-
ness-eveningness scale, type of chronotype, and sleep dura-
tion in the study group (p > 0.05). Similarly, there was no sig-
nificant relationship between all quality of life scores and sleep 
duration, scoring of morningness-eveningness scale, and type 
of chronotype in the study group (p > 0.05). 

In addition, when we used forward logistic regression analy-
sis to examine the independent risk factors of becoming obese, 
the type of chronotype, the scoring of morningness-evening-
ness scale, and having at least one psychiatric disorder were 
not significant – only sleep duration was an independent risk 
factor for becoming obese (odds ratio  =  5.023, p  <  0.01). 
Moreover, when hierarchical regression analysis was per-
formed on the number of comorbid psychiatric disorders, the 
duration of sleep was found to have a significant effect on the 
number of comorbid psychiatric disorders independently of the 
morning-evening scale score (β = –671, p = 0.047).

Discussion

To our best knowledge, this is the first study to investigate 
all types of psychiatric disorder, sleep duration, quality of life, 
and chronotype together in child and adolescent age groups 
who were diagnosed with CO. Previous studies have shown 
that there is a  relationship between chronotype and develop-
ing obesity. Most of these studies have reported that having 
the evening chronotype may increase the obesity risk, and 
there was also a relationship between an unhealthy eating style 
and having evening chronotype (characterised by eating late). 
However, many of these studies belong to the literature about 
adults. In contrast to these findings, we did not find any sig-
nificant difference in time of day preference between the study 
and control groups. One of the main reasons for not finding 
a difference between the two groups may be the age range of 
the participants. While genetic factors are more effective in the 
development of CO, in contrast to childhood, disordered eating 
attitudes are more effective in the development of obesity in 
adulthood. In contrast to adulthood eating attitudes, childhood 
eating attitudes are determined by their parents (parental moni-
toring). It is emphasised that there is a  relationship between 
chronotype and disordered eating attitudes [29–34]. In other 

words, genetic factors may have been more dominant in the 
development of obesity in the study group, instead of disor-
dered eating attitudes due to having the evening chronotype. 
The other possible reason for not finding a difference in terms 
of chronotype between the study and control group may be the 
exclusion of individuals with a chronic disease such as diabe-
tes due to the effects of the confounders.

In the literature, it has been emphasised that there is a nega-
tive correlation between the duration of sleep and the incidence 
of obesity, and that the shortening of sleep duration is becom-
ing more common among children and adolescents [35, 36]. 
Also, recent studies have indicated that restricted sleep dura-
tion may lead to the development of obesity [37]. In parallel with 
these studies, we found that the sleep duration of participants 
with obesity was significantly shorter than those without obesity. 
The association of chronic short sleep duration with increased 
adiposity was considered as a possible cause of this relation-
ship between restricted sleep duration and obesity [38]. 

In the present study, there were significant differences in 
the quality of life between the two groups. Similar to our study, 
it was reported that children with obesity had a  lower health-
related quality of life and self-esteem than their normal-weight 
peers [39–41]. Moreover, it was emphasised that obesity can 
adversely affect the school functioning of children and adoles-
cents in various ways (such as being stigmatised by their class-
mates and exposure to teasing and bullying) [42]. On the other 
hand, Simon et al. stated no significant differences in the qual-
ity of life score between children with and without obesity [43]. 
However, this study was conducted in preschool-age children, 
so the reason for no differences could be the age range of this 
study. In our study, it was found that the quality of life deterio-
rated with age.

The prevalence of psychiatric disorders as well as sub-
threshold psychiatric disorders was higher in the study group 
in this study. These results were in concordance with previous 
findings, which showed that there is evidence of a higher risk of 
emerging psychiatric disorders and symptoms in children and 
adolescents with obesity than in normal-weight peers [8, 44]. 
In the study group, common psychiatric disorders were eating 
and anxiety disorders. In many studies, similar to our study, it 
has been reported that anxiety and eating disorders are com-
mon in children and adolescents with obesity [45–47]. In one 
study, it was emphasised that comorbidity with axis I/II disor-
ders was associated with lower quality of life score [48]. When 
all participants were divided into three groups, it was detected 
that the study group with comorbid psychiatric disorders had 
the lowest scores of total quality of life, school functioning, and 
self-esteem than the study group without comorbid psychiatric 
disorders and participants of the control group. 

Participants with evening chronotype in the study group had 
significantly more than one comorbid psychiatric disorders. In 
addition to this, shortening of sleep duration was significantly 
associated with having more than one psychiatric disorder, and 
also showed a significant correlation with increasing psychiat-
ric disorders. However, as a result of further analyses, only the 
correlation between the number of psychiatric disorders and 
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sleep duration remained significant within the meaningful re-
lationships given above. Also, sleep duration was found to be 
an independent risk factor for becoming obese in this study. 
In summary, there was a  strong relationship between sleep 
duration, developing obesity, and having a greater number of 
psychopathologies. In another study, sleep duration was found 
to be related to obesity independently of several sleep disor-
ders [49]. The close relationship between sleep habits, obesity, 
and psychopathologies has been suggested to arise from pos-
sible common mechanisms between them [50].

The results of this study should be interpreted in light of 
various limitations. The sample size of our study was quite 
small, and the method was cross-sectional. In particular, lon-
gitudinal studies and larger populations are needed to dem-
onstrate the causal relationship. Moreover, the preference of 
parent-reporting rather than high-sensitivity tools such as sleep 
data actigraphy limited the interpretation of the data. Another 
possible limitation of our study was the lack of assessment of 

lifestyle habits such as physical activity and eating behaviour, 
which may be confusing. Despite these limitations, our study 
is one of the few studies evaluating the link between obesity, 
psychiatric disorders, sleep duration, and circadian preference 
in children and adolescents using structured assessment tools 
for all psychiatric diagnoses. 

Conclusions

This study provided an assessment of the effects of chro-
notype and sleep duration on quality of life and development of 
comorbid psychiatric disorders in CO. Also, this study, contrary 
to the chronotype, provided significant evidence that sleep du-
ration, psychiatric disorders, and obesity were associated. To 
fully understand the relationships between sleep duration, CO, 
and psychiatric disorders, studies with sufficient sample sizes 
that allow the evaluation of statistical significance are needed.
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