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ABSTRACT

This study aims to compare adolescents newly diagnosed with major depressive disorder (MIDD)
and healthy controls in terms of problematic internet use (PIU) and sleep quality. The study
sample consisted of 50 newly diagnosed MDD patients aged 12-18years and 50 healthy
controls. Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present
and Lifetime Version (K-SADS-PL) was administered to all cases by a child psychiatrist and
sociodemographic data were collected. Children’s Depression Inventory (CDI), Pittsburgh Sleep
Quality Index (PSQI), and Internet Addiction Test (IAT) were administered to all participants.
Data of the MDD and control groups were compared using Student’s t-test or Mann-Whitney U
test and the total scores of the IAT (z=-6.23, p<0.001) and PSQI (t =-11.42, p <0.001) scales
were found to be significantly higher in MDD cases compared to the control group. The results
of analysis of covariance demonstrated that there was a significant positive correlation between
CDI and IAT, as well as CDI and PSQI total scores in patients with MDD. While no correlation
was observed between the total scores of the IAT and PSQI scales in the MDD group, a
significant positive correlation was found between the total scores of the IAT and PSQI scales
in the healthy control group. Furthermore, there was a significant difference between the PSQI
habitual sleep efficiency subscale score and the IAT total score (r=0.36, p=0.009), and the IAT
responsibility (r=0.34, p=0.015), relationship (r=0.36, p=0.01), and mood subscale scores (r=
0.30, p=0.03). A significant positive correlation was also found between the IAT duration
subscale score and PSQI sleep disorder subscale score (r=0.35, p=0.013). In addition, binary
logistic regression analysis showed that PSQI total score (B=0.79, p<0.001) and IAT total
scores (B=0.08, p=0.001) could be significant predictors of MDD. The findings of this study
indicate that the prevalence of PIU and poor sleep quality is higher in adolescents with newly
diagnosed MDD compared to healthy controls. The results of our study indicated that the
severity of depression, PIU, and sleep quality were significantly correlated in adolescents with
newly diagnosed MDD, while PIU and sleep quality were correlated in adolescents without any
psychiatric disorders. In addition, this study suggests that poor sleep quality and PIU may be
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risk factors for MDD.

Introduction

Today, the internet and various social networks are
used in many fields such as communication, exchan-
ging information, entertainment, and education, and
internet use is becoming more and more widespread
each day (Aparicio-Martinez et al. 2020; Wang et al.
2011). It has been reported that internet use has
risen significantly in the last decade, especially
among adolescents (Lenhart et al. 2010). This dra-
matic increase in internet use has also raised con-
cerns that internet use may pose a disadvantage on
the lives of internet users (Tan et al. 2016; Wang
et al. 2011). Although the Internet plays a role in
many aspects of life and is easily accessible, excessive
and uncontrolled use of the Internet may negatively

affect the person’s functionality, bringing the term
“problematic Internet use” (PIU) to the foreground
(Shapira et al. 2003; Young 2004). It has been
reported that PIU leads to psychological, social, edu-
cational, and/or professional difficulties in a person’s
life (Wang et al. 2011). At PIU, people who are
unable to control their Internet use experience dis-
tress and have functional problems with daily activ-
ities (Shapira et al. 2003). Adolescence, which is
characterized by being a time of intense psychologi-
cal maturation and change, represents a group that is
susceptible to internet overuse and, consequently,
PIU (Marin et al. 2021). In addition, adolescents
are very active online and the internet plays a big
role in their lives because they can access it from
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a variety of devices at anytime, anywhere, and in any
situation (Kokka et al. 2021). Studies on PIU in
adolescents have shown that the rates of PIU gener-
ally vary between 1% and 10% (Durkee et al. 2012;
Restrepo et al. 2020). Studies have reported that
there may be a relationship between PIU and one
or more mental disorders (Demirci et al. 2015; Dong
et al. 2011). According to studies, PIU is strongly
linked to depressive symptoms in adolescents, and
those who participate in PIU are more likely to
experience psychological disorders like depression
(Tan et al. 2016).

As the prevalence of major depressive disorder
(MDD) is 2% in children and 4-8% in adolescents and
has been reported to increase after adolescence (Birmaher
et al. 2007), adolescence is an important period for focus-
ing on depressive symptoms. While it has been reported
that multiple factors may play a role in the pathogenesis
of depressive disorder, it is difficult to fully explain the
pathophysiology of depression (Hasler 2010).
Nonetheless, some studies report that PIU may be
a factor in increasing the risk of depressive disorder
(Chen et al. 2022; Donnelly and Kuss 2016; Lam and
Peng 2010). There are some cross-sectional studies that
have found a higher rate of PIU in patients with MDD
(Alpaslan et al. 2016; Onat et al. 2019). There are many
studies in the literature on depression and PIU; however,
the nature and causality of the relationship between these
two conditions is not fully understood (Tan et al. 2016).

Although it is known that a significant portion of
children and adolescents have sleep problems, these pro-
blems constitute a serious health problem in adolescents
since sleep problems can significantly affect the adoles-
cent’s quality of life (Bhargava 2011; Owens et al. 2014;
Reiter and Rosen 2014). Sleep problems are known to be
an important risk factor for the development of depres-
sive disorder (Baglioni et al. 2011; Ehlers et al. 1988). At
the same time, it is known that a significant proportion of
adolescents with depressive disorder have complaints
regarding sleep (Urrila et al. 2012). A 2018 systematic
review involving college students or young adults noted
that the relationship between depressive disorder and
sleep problems is complex and bidirectional. It is thought
that approaches to improve sleep quality will have
a significant effect on reducing depressive symptoms
(Dinis and Braganga 2018).

It has been reported that exposure to the blue light
component emitted by the Light-Emitting Diodes (LED)
in screens has a significant effect on circadian rhythm
and sleep in adolescents with PIU, as it can delay and
slow down the secretion of melatonin, which may lead to
reduced sleep duration or delay in the sleep time (Chang

et al. 2015; Touitou et al. 2016). According to one sys-
tematic review, PIU may affect the sleep cycle and cause
sleep problems such as insomnia and poor sleep quality
(Lam 2014). Furthermore, studies have also shown that
PIU may lead to delayed sleep and excessive daytime
sleepiness (Choi et al. 2009; Van den Bulck 2004).

As noted above, sleep, depression, and PIU are
significantly intertwined. However, it has been sug-
gested that the coexistence of depression and PIU
may have different effects on sleep quality and may
affect each other dynamically and at different rates
(Cheung and Wong 2011; Park et al. 2018). As far
as we know, there is no study comparing the IAT
subscale scores and PSQI subscale scores of adoles-
cents diagnosed with depression after a structured
interview by a child psychiatrist with a healthy con-
trol group. This study aims to compare adolescents
with newly diagnosed MDD with a healthy control
group in terms of sleep quality and PIU and to
examine the association with depression severity.
We hypothesized the following: (1) rates of PIU
and poor sleep quality will be higher in the MDD
group compared to the control group; (2) the rela-
tionship between PIU and poor sleep quality will
differ between the MDD group and control groups;
and (3) PIU and poor sleep quality will be signifi-
cantly associated with depressive symptom severity.
In this context, when we examine the bilateral rela-
tionship between sleep and depression, a significant
interaction may be observed.

Material and methods

This study was designed as a single-center, cross-
sectional study. Patients who applied to the
Afyonkarahisar Health Sciences University Faculty of
Medicine, Child and Adolescent Psychiatry outpatient
clinic between May 2022 and November 2022 and met
the inclusion and exclusion criteria were included in
the study. Fifty adolescents aged 12-18 years, who
were administered K-SADS-PL by a child psychiatrist
(C.C.S.) and were diagnosed with MDD according to
DSM-5 diagnostic criteria were included in the MDD
group. The adolescents included in this group were
newly diagnosed with MDD, did not receive psychia-
tric medication, and demonstrated clinically normal
intelligence. Exclusion criteria were as follows: pre-
sence of accompanying psychopathologies, use of any
psychotropic medication, clinical mental retardation,
active suicidal ideation, and chronic medical/neurolo-
gical disorders requiring treatment (eg epilepsy, dia-
betes, etc.).



The control group consisted of 50 adolescents of
similar age and gender who applied to our outpa-
tient clinic with various complaints (routine
checkup or counseling for issues such as puberty,
school, friendship problems) who were evaluated
with K-SADS-PL, did not have any past or present
psychiatric disorders, did not have any chronic
medical disorders (diabetes mellitus, hypertension,
rheumatic and immunological diseases, epilepsy and
genetic disorders) and accepted to participate in the
study.

After the diagnostic evaluation of the participants
who met inclusion criteria, the participants were
informed about the research. After oral and written
informed consent was obtained from the adoles-
cents and their parents, scales and tests were admi-
nistered. All participants were assessed using the
Schedule for Affective Disorders and Schizophrenia
for School-Age Children-Present and Lifetime
Version (K-SADS-PL), Children’s Depression
Inventory (CDI), Pittsburgh Sleep Quality Index
(PSQI), and Internet Addiction Test (IAT).

Of the 99 adolescents who presented with depres-
sive symptoms between May - November 2022, 65
adolescents with MDD were included in the study.
Nineteen adolescents did not meet the MDD diag-
nosis, 4 adolescents who did not consent to study
participation, and 11 adolescents who were using
psychotropic drugs were excluded from the study.
Upon evaluation, 15 of the adolescents with MDD
were excluded due to comorbidities. As a result, 50
adolescents were included in the MDD study group.

The post hoc power analysis revealed an effect
size of 0.71 and a power of 0.94 with an alpha
of 0.05.

Ethics approval

Study procedures were performed in accordance with
the Declaration of Helsinki. The study received ethics
approval from Afyonkarahisar Health Sciences
University Faculty of Medicine ethics committee
(date: 13.05.2022, ethics committee no. 2022/303).

Data collection tools

Sociodemographic and clinical data form

This form was prepared by the researchers and
consisted of questions regarding demographic and
clinical characteristics of the adolescents and par-
ents such as age, gender, educational status, family
structure, and history of psychiatric disorders.
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Schedule for Affective Disorders and Schizophrenia
for school-age children-Present and Lifetime version
(K-SADS-PL)

A semi-structured interview form prepared by
Kauffman et al. to examine current and lifetime psycho-
pathology in children and adolescents aged 6-18 years
(Kaufman et al. 1997). In terms of screening scores and
diagnosis, intra-observer agreement was found to be
93-100%. The kappa coefficient for test-retest reliability
ranges between 0.63-1.00 for various diagnoses. Turkish
validity and reliability studies for this interview form
have been performed by Gokler et al (Gokler et al. 2004).

Children’s Depression Inventory (CDI)

CDI is a 27-item self-assessment scale that can be admi-
nistered to children aged 6-17. Each item is given 0, 1,
or 2 points according to the severity of symptoms. The
highest score of the scale is 54 and the higher the scale
score, the higher the severity of depression. The cut-off
score has been suggested as 19. Turkish validity and
reliability studies were performed by Oy et al. The test-
retest reliability of the scale was 0.80, and the internal
consistency coefficient Cronbach alpha was 0.77
(Kovacs 1985; Oy 1991).

Internet Addiction Test (IAT)

IAT is a 20-item scale developed by Young et al. by
adapting the DSM-IV’s “Pathological Gambling” cri-
teria and is used to determine the level of internet
addiction. Normal internet use between 20-49 points
and possible problematic internet use over 50 points
were determined as cut-off points for the total IAT
score (Young 1998). In the IAT, the participants are
asked to mark how often they experience certain situa-
tions on a six-point Likert-type scale graded from
“never” to “always.” Higher scores indicate an increased
severity of internet addiction. The validity and reliability
study of the Turkish adaptation of the IAT was con-
ducted, and a four-factor (mood, relationship, respon-
sibilities, duration) model of the IAT was developed
(Bayraktar 2001; Kaya et al. 2016). The Turkish adapta-
tion of the scale was developed by Bayraktar (2001). In
Bayraktar’s (2001) study, the Cronbach Alpha internal
consistency coefficient was found to as 0.91 and the
Spearman-Brown value as 0.87 (Bayraktar 2001).

Pittsburgh Sleep Quality Index (PSQI)

PSQI was developed in 1989 to assess sleep quality
(Buysse et al. 1989). The test includes 24 items under
10 main components to measure sleep quality in the last
month, consisting of: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleeping medication, and daytime
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dysfunction. Subjective sleep quality is scored with
question #6, sleep latency with questions #2 and #5a,
sleep duration with inverse scoring of question #4 (how
much they slept in the past month), habitual sleep
efficiency by dividing the score of question #4 with the
amount of time spent in bed multiplied by 100 and
inversing the score, sleep disturbances with questions
#5b-5j, use of sleeping medication with question #7, and
daytime dysfunction with questions #8 and #9 (Buysse
et al. 1989). Each component is scored between 0-3
points, and the sum of the component scores yields
a global score in which maximum score is 21 points;
a score greater than 5 indicates poor sleep quality. The
Turkish validity and reliability studies for the PSQI were
conducted by Agargiin et al. The Cronbach alpha coef-
ficient of the scale was given as 0.80 (Agargun 1996).

Statistical analysis

Data obtained in the study were statistically analyzed
using the SPSS 26.0 (Statistical Package for the Social
Sciences) program. The demographic characteristics of
the sample were analyzed using descriptive statistics.
Shapiro - Wilk test were used to determine normality
distribution of the variables. Data of the MDD and
control groups were compared according to distributed
characteristics using Student’s t-test or Mann-Whitney
U test. Pearson correlation test was used to assess para-
metric values and Spearman correlation test for non-
parametric data to determine the correlation between
variables. For the multivariate analysis, the possible
factors identified with univariate analyses were further
entered into the binary logistic regression analysis to
determine independent predictors of MDD. The signif-
icance value was accepted as p < 0.05 with a 95% con-
fidence interval.

Results
Sociodemographic data

In our study, there was no difference between the
groups in terms of age (z=-0.590, p=0.555), gender
(x* =2.30, p=0.123), maternal age (t = 1.224, p = 0.224),

maternal education level (x* = 3.315, p =0.346), paternal
age (t=1.085, p=0.281) and paternal education level
(x*=5.245, p=0.155). According to analyses it was
determined that presence of history of psychiatric dis-
orders in the family was statistically significantly higher
in the MDD group than in the control group (x*=
13.279, p < 0.001).

Children’s depression inventory results

CDI scores were found to be significantly higher in the
MDD group compared to the control group (z = -8.624,
p = <0.001).

Internet addiction test results

According to IAT total score cut-off value, 26 of the
total participants had PIU, and %96.15 of the parti-
cipants with PIU were in the MDD group. The total
IAT score (z=-6.238, p= <0.001), mood (z = —6.258,
p<0.001), duration (z=-5.602, p<0.001), responsi-
bilities (z=-4.358, p<0.001), relationship (z=
—-5.861, p<0.001) subscale scores were found to be
significantly higher in the group diagnosed with
major depression compared to the control group.
The IAT total scores and subscale scores of MDD
cases and healthy controls are presented in Table 1.

Pittsburgh sleep quality index results

According to PSQI, 65 of the total participants had poor
sleep quality, and 72.3% of the participants with poor
sleep quality were in the MDD group. According to the
analyses of both groups, there was a significant differ-
ence between the groups in terms of PSQI total score (t
=-11.420, p=<0.001) and PSQI subscale scores of sleep
quality (z=-7.26 p = <0.001), sleep latency (z = —5.709,
p = <0.001), sleep duration (z=-5.326, p = <0.001),
habitual sleep efficiency (z=4.391, p = <0.001), sleep
disturbance (z=5.843, p = <0.001) and daytime dys-
function (z=-6.274, p = <0.001). It was determined
that there was no significant difference between the
two groups in terms of the PSQI subscale score

Table 1. Distribution of IAT total and subscale scores of the MDD group and control

group.
MDD Control

IAT (n=50) (n=50) z p
Mood 18.4 +1.084 7.64 £0.899 —6.258 <0.001
Duration 8.88 £0.49 4.558 +0.430 —5.602 <0.001
Responsibilities 7.8+0.634 41+£041 —4.358 <0.001
Relationship 123+0.74 59+0.51 —5.861 <0.001
IAT Total 47.46 £ 2.56 22.24 £2.09 —-6.238 <0.001

Mann Whitney-U test; MDD: Major Depressive Disorder; IAT: Internet Addiction Test.
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Table 2. Distribution of PSQI subscale scores in MDD cases and healthy controls.

MDD Control

PsaQl (n=50) (n=50) t/z p

Subjective Sleep Quality 1.94 +0.096 0.76 £ 0.073 -7.261° <0.001
Sleep Latency 1.98 £0.126 0.84 +0.104 —5.709° <0.001
Sleep Duration 1.54£0.51 0.4 +£0.0947 -5.326° <0.001
Habitual Sleep Efficiency 0.76 £0.155 0.04 +£0.027 -4391° <0.001
Sleep Disturbances 1.94 £ 0.096 1.1+0.071 —5.843° <0.001
Use of Sleeping Medication 0.00 +0.00 0.00 = 0.00 0.000° 1.000
Daytime Dysfunction 2.02+0.116 0.7+0.115 —6.274° <0.001
PSQI Total 10.26 £3.32 3.84+2.17 -11.42° <0.001

3ndependent Samples t-test; "Mann-Whitney U Test; MDD: Major Depressive Disorder; PSQI: Pittsburgh Sleep Quality

Index

regarding the use of sleep medication (z=0.000, p=
1.000). The distribution of PSQI subscale scores of the
MDD cases and healthy controls is presented in Table 2.
The distribution of total scores of CDI, IAT, and PSQI
in patients with MDD and healthy controls is presented
in Figure 1.

Spearman’s rank correlation was applied to MDD
cases to evaluate whether there was a correlation
between CDI total score, IAT, and PSQI total scores
and subscale scores. According to the results,
a significant positive correlation was determined
between CDI and IAT total scores (r=0.294,
p=0.038), CDI and PSQI total scores (r=0.287,
p =0.043), CDI and PSQI daytime dysfunction subscale
score (r=0.289, p=0.04), and between CDI and PSQI
sleep disturbances subscale scores (r=0.426, p = 0.002).
A significant positive correlation was found between

MDD

IAT Total Score

Controls

CDi total score

Controls

PSQI habitual sleep efficiency subscale score and IAT
total score (r=0.365, p=0.009), IAT responsibility
(r=0.343, p=0.015), IAT relationship (r=0.362,
p=0.01), and IAT mood subscale scores (r=0.307,
p=0.03). A significant positive correlation was found
between the IAT duration subscale score and the PSQI
sleep disturbances subscale score (r=0.35, p=0.013).
No correlation was found between the IAT total score
and the PSQI total score (r=0.216, p =0.131). No cor-
relation was found between other variables. Results of
the analyses are presented in Table 3.

Spearman’s rank correlation was also applied to healthy
control subjects to evaluate whether there was a correlation
between IAT and PSQI total scores and subscale scores.
According to the analysis, IAT total score was positively
correlated with PSQI total score (r=0.395, p = 0.005) and
PSQI daytime dysfunction (r=0.28, p=0.042), sleep

PSQI Score

Controls MDD

MDD

Figure 1. Distribution of total scores of CDI, IAT, and PSQI in patients with MDD and healthy controls.
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Table 3. Distribution of correlation between IAT, PSQI total scores, subscale scores, and CDI total scores in MDD cases.

Habitual
Daytime  Use of Sleep Sleep Sleep Sleep Sleep Subjective

PsQl Dysfunction  Medication  Disturbances Efficiency Duration Latency Sleep Quality CDI

r p r p r p r p r p r p r p r p r p
IAT total 0.216 0.131 0.091 0.52 - - 0238 0.09 0365 0.009 0.18 0.205 0.103 0476 0.124 039 0294 0.038
IAT responsibility 0.239 0.094 0.095 0.512 - - 0.101 0.486 0.343 0.015 0.177 0.22 0.11 0431 0.201 0.162 0.245 0.08
IAT relationship  0.256 0.072 0.232 0.105 - - 0.116 0421 0362 0.01 024 0.087 0.046 0.749 0.073 0.616 0.191 0.185
IAT duration 0.006 0.96 0.087 0.54 - - 035 0.013 0.11 044 017 0904 0.046 0.751 0.44 0.759 0235 0.1
IAT mood 0.19 0.183 0.003 0983 - - 0273 0.055 0307 0.03 016 024 0.3 034 017 022 026 0.06
CDI 0.287 0.043 0.289 0.04 - - 0426 0.002 0.061 0.675 0.169 0.24 0.93 0.523 0.084 0.563 1 -

Spearman'’s correlation; CDI: Children’s Depression Inventory, PSQI: Pittsburgh Sleep Quality Index, IAT: Internet Addiction Test.

latency (r=0.32, p=0.02), and subjective sleep quality
subscores (r=0.317, p=0.02). A positive correlation was
found between the IAT mood subscale score and PSQI
total score (r=0.354, p=0.012) and PSQI sleep latency
subscale score (r=0.351, p =0.012). A positive correlation
was found between the IAT duration subscale score and
the PSQI total score (r=0.565, p <0.001), PSQI daytime
dysfunction (r=0.458, p=0.001), sleep duration
(r=0.481, p<0.001), sleep latency (r=0.345, p=0.014),
and subjective sleep quality subscale scores (r=0.358,
p=0.011). A positive correlation was found between the
IAT responsibility subscale and the PSQI sleep latency
(r=0.322, p=0.023) and subjective sleep quality subscale
scores (; r=0.305, p=0.03). A positive correlation was
found between the IAT relationship subscale score and
the PSQI total score (r=0.399, p=0.004) and daytime
dysfunction subscale score (r=0.343, p =0.015). No cor-
relation was found between other variables. The results are
presented in Table 4.

The contribution of PSQI and IAT total scores to the
explanation of MDD was assessed with binary logistic
regression analysis (Table 5). This analysis showed that
PSQI total score (B=0.79, p<0.001) and IAT total
scores (B =0.08, p=0.001) could be significant predic-
tors of MDD.

Discussion

The results of our study demonstrate that adolescents
with newly diagnosed MDD have significantly higher
rates of problematic internet use (PIU) and poor sleep
quality compared to healthy controls. It was determined
that both PIU and poor sleep quality positively corre-
lated with the severity of depression in adolescents with
MDD. However, no correlation was found between the
IAT and PSQI total scores in the MDD group, while
a significant positive correlation was found between the
IAT subscale scores and some of the PSQI subscale
scores. Contrary to the MDD group, a significant posi-
tive correlation was found between the IAT and PSQI
total scores in the healthy group, and a significant posi-
tive correlation was also found between IAT subscale
scores and some of the PSQI subscale scores. In addi-
tion, after the regression analysis, it was determined that
PSQI total score and IAT total scores could be signifi-
cant predictors of MDD.

A significant association between depressive disorder
and PIU was observed, consistent with the results of
other studies on adolescents (Alpaslan et al. 2016; Ko
et al. 2014; Lam and Peng 2010; Tokunaga 2017). In
addition, after the regression analysis, it was determined
that PIU could significantly predict MDD. This study

Table 4. Distribution of correlation between IAT and PSQI subscale scores in healthy subjects.

Daytime Use of Sleeping Sleep Habitual Sleep Sleep Subjective Sleep
PsaQl Dysfunction Medication Disturbances Efficiency Sleep Duration Latency Quality
r p r p r p r p r p r p r p r p
IAT Total 0395 0.005 0.28 0.042 - - 0.09 0532 0.11 0.4 0.21 012 032 0.02 0317 0.02
IAT Mood 0.354 0.012 0.248 0.82 - - -0.04 0775 0174 022 0.195 0.175 0351 0.012 026  0.06
IAT Duration 0.565 <0.001 0.458 0.001 - - 0.089 0.558 0.121 0.402 0.481 <0.001 0.345 0.014 0358 0.011
IAT Responsibility 0.263  0.65 0.162  0.260 - - 0.097 0.501 0.029 084 032 082 0322 0.023 0.305 0.03
IAT Relationship  0.399  0.004 0.343 0.015 - - 0.196 0.173 0.025 0.86 0259 0.069 0.200 0.164 0.275 0.053
Spearman’s correlation; CDI: Children’s Depression Inventory, PSQI: Pittsburgh Sleep Quality Index, IAT: Internet Addiction Test.
Table 5. Binary logistic regression analysis results for the prediction of PSQI and IAT total scores on MDD.
Coefficient Standard error Wald p-value QOdds ratio (95% Cl) Cox & Snell R2
0.617
PSQl 0.792 0.183 18.76 <0.001 2.208 (1.543-3.161)
IAT 0.083 0.025 10.858 0.001 1.086(1.034-1.141)

PSQI: Pittsburgh Sleep Quality Index, IAT: Internet Addiction Test.



suggests that PIU may be a risk factor for MDD.
A recent study conducted using a self-report scale
reported that PIU is a risk factor for depressive disorder.
It was also stated that PIU weakens social relations,
increasing feelings of loneliness, and may therefore
cause an increase in depressive symptoms (Chen et al.
2022). In addition, it has been reported that PIU may
decrease the academic performance of adolescents and
may increase arguments with their parents (Ko et al.
2014; Tan et al. 2016; Yen et al. 2007). In the light of this
information, perhaps adolescents with depressive disor-
der can have a more positive mood by better regulating
their internet use in daily life (Alpaslan et al. 2016).
Since PIU may lead to risk of depressive symptoms
and vice versa, effective treatment of depression in ado-
lescents and/or reducing the time spent on the internet
by establishing a screening program for the early diag-
nosis of PIU may prevent this situation from becoming
a “vicious cycle,” forming an important strategy for
adolescent mental health (Alpaslan et al. 2016; Lam
and Peng 2010).

The results of our study indicated that the rate of
poor sleep quality was significantly higher in adoles-
cents in the MDD group compared to the control
group. Similarly, previous studies have shown an asso-
ciation between poor sleep quality and depression in the
adolescent group (Li et al. 2018; Onat et al. 2019). In
addition, after the regression analysis, it was determined
that poor sleep quality could significantly predict MDD.
This study suggests that poor sleep quality may be a risk
factor for MDD. In a study of 166 adolescents aged 12-
18 years diagnosed with MDD, sleep disturbance was
found to be significantly associated with adolescent
depressive disorder, with better individual sleep quality
being associated with better treatment response in ado-
lescents with depression (Manglick et al. 2013). In
a recent observational study in adolescents, it was
found that depressive symptoms were significantly
reduced when recommendations were made to increase
sleep hygiene to improve sleep quality and to gradually
increase sleep duration (Dewald-Kaufmann et al. 2014).
Poor sleep quality is known to be associated with several
psychiatric disorders, including depression (de
Zambotti et al. 2018). These findings suggest that the
treatment of sleep-related problems may be significant
in terms of preventing and facilitating the treatment of
some psychiatric disorders, especially MDD, in
adolescence.

The results of our study showed that there was
a positive correlation between PIU and poor sleep qual-
ity in the healthy group, but there was no significant
relationship between these two conditions in the MDD
group. Similarly, in a study conducted with a sample
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consisting of 766 adolescents aged 12-17 years in 2018,
no significant relationship could be observed between
PIU and sleep problems, as well as decreased rates of
excessive daytime sleepiness in the patient group diag-
nosed with depressive disorder. In the control group, it
was observed that sleep-wake behavior problems,
insomnia, and excessive daytime sleepiness increased
as PIU increased. Although the reason for this finding
cannot be precisely determined considering the cross-
sectional nature of the study, it was suggested that the
diagnosis of depression plays a regulating role in sleep
problems in the presence of concomitant depressive
disorder and PIU (Park et al. 2018). In another study
which evaluated depression, insomnia, and internet
addiction in 719 middle school students, it was found
that insomnia and internet addiction affected depres-
sion, furthermore, the coexistence of sleeping problems
and internet addiction was high, and they can affect
each other dynamically and at different rates (Cheung
and Wong 2011); while PIU has an indirect effect on
depression at a rate of 5% when sleeping problems is
a mediator, while the indirect effect of insomnia on
depression is 12% when PIU is a mediator, suggesting
that PIU is a more effective mediator. In addition,
a study that evaluated depression, internet use, and
sleep problems in 1772 adolescents, it was shown that
the indirect effect of PIU on sleep quality (when depres-
sion is a mediator) was more than twice the direct effect
of PIU on sleep quality (Tan et al. 2016). This finding
leads us to believe that depression plays a more effective
role on sleep quality than PIU, indicating that there is
a complex and multifaceted interaction between PIU
and poor sleep quality in both adolescent patients with
MDD and healthy controls.

In this study, the PSQI habitual sleep efficiency
subscale score was found to be positively associated
with the IAT total score, the IAT mood, relationship,
and responsibility subscale scores, and the PSQI sleep
disturbance subscale score was positively associated
with the IAT duration subscale score in the MDD
group. According to the evaluation of PSQI scores in
the MDD group, PIU was positively associated with
the PSQI habitual sleep efficiency subscale scores.
This suggests that as PIU increases, total sleep time
may decrease, and/or the time spent in bed may
increase. According to these findings, the increase in
negative emotions and behaviors of adolescents with
PIU (i.e. feeling angry, frustrated when not on the
internet, finding life without internet boring, etc.),
the increase in online communication (i.e. the desire
to spend time on the Internet instead of being with
friends, having more new relationships on the
Internet, etc.), and the nonfulfillment of duties/
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responsibilities (i.e. school attendance, daily house-
hold chores etc.) may lead to a decrease in total
sleep time and/or an increase in time spent in bed.
It was observed that PSQI sleep disturbances subscale
scores were positively associated with the IAT dura-
tion subscale scores; this finding suggests that sleep-
ing disorders may be positively associated with the
duration of internet use in adolescents. To the best of
our knowledge, there is no study comparing the IAT
subscale scores and PSQI subscale scores in adoles-
cents with newly diagnosed MDD and healthy control
groups, who were evaluated by a child psychiatrist
using K-SADS-PL.

In a study conducted, first-year high school adoles-
cents were evaluated with self-report questionnaires
and it was found that the adolescent’s sleep duration
decreased as the time spent online increased and this
finding was indirectly related to the severity of depres-
sive symptoms (Wang et al. 2021). In a study by Choi
et al. in which sleep and internet use were evaluated in
2336 high school students, it was shown that PIU was
strongly associated with excessive daytime sleepiness,
and sleeping problems increased as PIU increased
(Choi et al. 2009). A study by Bulck et al. included
2546 adolescents and it was found that adolescents
with PIU were more tired, went to bed later, and
spent less time in bed (Van den Bulck 2004). In
a study of 4747 university students in which psychia-
tric problems, including depression, and sleep quality
were evaluated, it was reported that excessive screen
time was positively associated with depression and
poor sleep quality (Wu et al. 2015). Studies suggest
that excessive exposure to screen light with PIU may
lead to a reduced sleep time and poor sleep quality
(Choi et al. 2009; Suganuma et al. 2007). This infor-
mation may lead us to believe that further studies are
needed to understand the potential effect and interac-
tions of PIU in adolescents with and without MDD
diagnosis.

The cross-sectional nature and the small sample size
constitute the limitations of our study. Therefore, we
believe that this study should be replicated with larger
samples. In addition, another limitation of our study
was the use of self-report scales to measure PIU and
sleep quality. Furthermore, the mental capacities of
adolescents could be evaluated with objective intelli-
gence tests. The strengths of our study comprised of
examination of the patient and control groups by
a pediatric psychiatrist, the administration of K-SADS-
PL to both groups, the formation of a patient group
newly diagnosed with major depressive disorder
(MDD), and the exclusion of comorbidities and psy-
chiatric drug use.

Conclusion

The findings of our study demonstrate that PIU and
poor sleep quality are more prevalent in adolescents
with newly diagnosed MDD compared to healthy con-
trols. In addition, this study suggests that poor sleep
quality and PIU may be risk factors for MDD. The
results of our study indicated that the severity of depres-
sion, PIU, and sleep quality were significantly correlated
in adolescents with newly diagnosed MDD, while PIU
and sleep quality were correlated in adolescents without
any psychiatric disorders. However, this study demon-
strates that the relationship between PIU and sleep
quality manifests differently in depressed and non-
depressed groups. This suggests that there is a complex
and multifaceted interaction between PIU and sleep
quality in adolescents with MDD as well as healthy
adolescents.
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