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The relationship between problematic internet use, sleep quality
and impulsivity in adolescents with major depressive disorder

Merve ONAT,* Gonca OZYURT,? Yusuf OZTURK,® Aynur PEKCANLAR AKAY*

ABSTRACT

Objective: Problematic internet use and poor sleep quality are widespread problems in adolescents. The aim of
this study is to investigate the relationship between problematic internet use, sleep quality and impulsivity in adoles-
cents diagnosed with major depressive disorder and to compare the findings with those of healthy controls. Meth-
ods: The study was planned as a single-disciplinary, three-centered, cross-sectional study with a control group. All
participants were assessed using the Kiddie Schedule for Affective Disorders and Schizophrenia Present and Life-
time Version (K-SADS-PL). Beck Depression Inventory (BDI), Barratt Impulsiveness Scale (BIS-11), Pittsburgh
Sleep Quality Index (PSQI) and Young’s Internet Addiction Test (IAT) were administered to all participants. Results:
It was determined that the total scores of BIS-11 scale, PSQI and IAT were statistically and significantly higher in
the depression group than controls. In addition, a positive correlation was found between IAT and BIS-11 score and
between IAT and PSQI. A positive correlation was also found between BIS-11 and PSQI. Conclusion: According
to the findings of our study, it is suggested that there may be multiple and complex interactions between problematic
internet use, low sleep quality, impulsivity and depressive symptoms. (Anatolian Journal of Psychiatry 2019;
20(5):491-498)
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Major depresif bozuklugu olan ergenlerde problemli internet

kullanimi, uyku kalitesi ve diirtiisellik arasindaki iligki

0z

Amacg: Problemliinternet kullanimi ve dlisiik uyku kalitesi ergenlerde sik rastlanan sorunlardir. Bu ¢alismanin amaci
mayjér depresif bozukluk tanisi konan ergenlerde problemli internet kullanimi, uyku kalitesi ve diirtiisellik arasindaki
iliskiyi arastirmak ve saptanan bulgulari saglikli kontrol grubunun bulgulariyla karsilastirmaktir. Yontem: Calisma,
olgu ve kontrol grubu ile (i¢ merkezli, tek disipliner, kesitsel bir galisma olarak planlanmistir. Tim katilimcilar Okul
Cagi Cocuklari igin Duygulanim Bozukluklari ve Sizofreni Gériisme Cizelgesi - Simdi ve Yasam Boyu Versiyonu
kullanilarak degerlendirmeye alinmigtir. Tiim katiimcilar Beck Depresyon Olgegi (BDO), Barratt Diirtiisellik Olgegi
(BIS-11), Pittsburgh Uyku Kalitesi Olgegi (PUKO) ve Young Internet Bagimlilik Testi (YIBT) ile degerlendirilmistir.
Bulgular: BIS-11, PUKO ve YIBT élgeklerinin toplam puanlarinin depresyon grubunda kontrol grubuna gére istatis-
tiksel olarak anlamh diizeyde daha yiiksek oldugu saptanmigtir. YIBT ve BIS-11 puanlari arasinda ve YIBT ve
PUKO puanlari arasinda pozitif bir korelasyon bulunmustur. Ayrica BIS-11 ve PUKO puanlari arasinda da pozitif
bir korelasyon saptanmigtir. Sonu¢: Calismamizin bulgulari problemli internet kullanimi, diisiik uyku kalitesi, diirti-

sellik ve depresif belirtiler arasinda ¢ok yo6nlii ve karmasik etkilesimlerin olabilecegini destekler niteliktedir. (Ana-
dolu Psikiyatri Derg 2019; 20(5):491-498)
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INTRODUCTION

Major depressive disorder (MDD) is a wide-
spread mental disorder in adolescents. The pre-
valence of MDD is 2% in children and 4-8% in
adolescents.! It is observed that the risk of MDD
increases 2-4 times after puberty.? The etiology
of MDD has been investigated for many years
and it is now approved that biological and
psychosocial factors play a role together.3

Problematic internet use can be identified as
excessive and uncontrollable impulses with
regard to internet use and can disrupt academic
and familial functioning of the individual and
restrict social relations.* The prevalence of prob-
lematic internet use has ranged from 1-26%.5 In
studies conducted in Turkey, the prevalence of
problematic internet use in adolescents has
been determined in the range of 4.5-16%.57 In a
recent study, a relationship between MDD and
problematic internet use was found and MDD
has been asserted to be predisposed to devel-
opment of internet addiction.® In a study carried
out in 2013, it has been suggested that prob-
lematic internet use may lead to MDD in adoles-
cents due to both direct effect and internet-
related sleep problems.® In addition, problematic
internet use often paves the way for sleep prob-
lems such as insomnia.t°

Sleep is a very important factor in growth and
development of children. Poor sleep quality can
lead to mood, behavior, memory and attention
problems.’ Approximately 25-50% of children
and 40% of adolescents have been indicated to
have sleep problems.1112 Comorbid psychiatric
disorder was detected in 52% of adolescents
with sleep problems.!® Recent studies have
shown the role of sleep quality in the develop-
ment of depression.314

The relationship between impulsivity and MDD in
adolescents is rarely examined in the literature.
Some studies have reported that no association
between MDD and impulsivity.1516 However, in
accordance with a review published in 2014,
there is a strong relationship between impulsivity
and depression even if depression is in remis-
sion.1” Impulsivity is a risk factor that can lead to
serious consequences such as suicide attempts
in depressed individuals, and it is especially
important to analyze in individuals with MDD in
the adolescent age group.'® Furthermore, indivi-
duals with poor sleep quality are thought to be

more impulsive than others.’® A recent study
shows that poor sleep quality may give rise to
greater risk-taking in adolescents, by increasing
the normative imbalance between emotional and
cognitive control systems.?° On the other hand,
in a recent study, it has been shown that the
impulsivity is not predictive of apnea risk score.?!

In this study, it was hypothesized that prob-
lematic internet use, sleep quality and impulsivity
would find to be more impaired in patients with
major depressive disorder than in healthy control
group. It was aimed to search impulsivity, sleep
quality and problematic internet use in adoles-
cents with MDD and to compare the findings with
those of healthy controls.

METHODS

The study was planned as a single-disciplinary,
three-centered, cross-sectional study with a
healthy control group. All participants were as-
sessed using the Kiddie Schedule for Affective
Disorders and Schizophrenia Present and Life-
time Version (K-SADS-PL). Beck Depression
Inventory (BDI), Barratt Impulsiveness Scale
(BIS-11), Pittsburgh Sleep Quality Index (PSQI)
and Young's Internet Addiction Test (IAT) were
administered to all participants.

Participants

Our study was conducted in adolescents aged
12 to 18 years. Ninety-seven adolescents (73
girls and 24 boys; mean age 14.70+1.48) were
enrolled into the MDD group and age and sex
matched 101 adolescents (mean age
15.02+1.55, 30 boys, 71 girls) were accepted
into the healthy control group. Ninety-seven ado-
lescents who were admitted to child psychiatry
outpatient clinics of three different hospitals in
Turkey during 2017, and who were diagnosed
with MDD in reference to the DSM-5 diagnostic
criteria. and K-SADS-PL which were adminis-
tered by a child psychiatry specialist, and who
had not received any psychotropic drug before,
were included into MDD group. One hundred
and one adolescents who were admitted to vari-
ous outpatient clinics of the same hospitals and
who did not have any psychiatric or chronic
disease and approved to attend the study, were
included in the healthy control group. Adoles-
cents with clinically normal intelligence were ac-
cepted to our study. Ethics committee approval
was received from izmir Katip Celebi University
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Clinical Research Ethics Committee. The written
and verbal approvals of the adolescents and
their mothers who admitted in our study were
obtained. Comorbidities of the adolescents in the
MDD group were evaluated by K-SADS-PL.
While the adolescents with MDD and comorbid
anxiety disorder (AD) were accepted to the MDD
group, the adolescents with psychiatric comorbi-
dity other than AD were excluded from our study.
Of the cases with MDD, 35 had comorbid AD and
62 had no comorbidities. Subjects with sub-
stance abuse, obsessive compulsive disorder,
bipolar disorder, psychotic disorders and central
nervous system disorders were excluded from
the study. One hundred and seventy-two adoles-
cents admitted to three separate outpatient
clinics owing to depressive symptoms were eva-
luated for the MDD group during 2017. Thirty-
three adolescents without MDD and eight ado-
lescents who refused to attend to the study were
excluded, thus 131 adolescents with MDD were
included in the evaluation. Twenty-one of the
adolescents with MDD were excluded because
of having comorbidity other than AD. Because
seven of them used psychotropic drugs and six
of them due to missing data were excluded from
the study. As a result, 97 adolescents were
included in the study for the MDD group.

Instruments

All participants were assessed using K-SADS-
PL by the child and adolescent psychiatric speci-
alist. Beck Depression Inventory (BDI), Barratt
Impulsiveness Scale (BIS-11), Pittsburgh Sleep
Quality Index (PSQI) and Young's Internet
Addiction Test (IAT) were administered to all
participants.

Sociodemographic Data Form: It was pre-
pared by authors to obtain information about
sociodemographic characteristics of adoles-
cents and their parents.

Schedule for Affective Disorders and Schizo-
phrenia for School Age Children Present and
Life-Time (K-SADS-PL): It is a semi-structured
interview form prepared by Kauffman et al. to
study current and life-long psychopathology in
children and adolescents aged between 6 and
18.22 Turkish translation of K-SADS-PL, validity
and reliability study were performed by Goékler et
al.3

Beck Depression Inventory (BDI): The pur-
pose of BDI is establish the degree of depressive
symptoms. The scale includes four items of each
of the 21 symptom categories of depression.
Each item in the measurement is between 0 and

3 points. The increase in scale scores indicates
that depression level and severity also in-
crease.?* The validity and reliability study of the
Turkish version of the BDI were performed by
Hisli.?

Barratt Impulsiveness Scale-11 (BIS-11): Bar-
ratt developed the first version of the BIS. There
are four different points are obtained from BIS-
11: total score, motor, attentional and non-
planning impulsivity scores. The high total BIS-
11 score states the high impulsivity status.26
Turkish validity and reliability study of BIS-11
were conducted by Giileg et al.?”

Pittsburgh Sleep Quality Index (PSQI): A self-
report test supplies information about sleep qua-
lity in last month. PSQI consists of 24 questions
and seven subscales including subjective sleep
quality, sleep duration, sleep latency, sleep dis-
turbance, sleep efficiency, use of sleep medica-
tion and daytime dysfunction.?® The validity and
reliability study of the Turkish version of PSQI
was performed.2®

Young’s Internet Addiction Test (IAT): The
IAT consists of 20 questions that are scored
between land 5 about internet use and the total
score from the scale varies between 20 and 100.
IAT is used to determine the level of internet
addiction.®® The validity and reliability study of
the Turkish version of IAT was studied and a four
factor model (mood, relationship, responsibili-
ties, duration) was found.3%:32

Statistical analysis

SPSS 18.0 (Statistical Package for the Social
Sciences) program was utilized for the statistical
analysis of the data attained in the study. The
sociodemographic and clinical categorical vari-
ables of the case and control groups were es-
tablished by the number and percentage values,
and the comparison of categorical variables
classified by the cross-chi-square test. Distribu-
tion of data was evaluated by the Kolmogorov-
Smirnov method. Since the distribution of the
data was in accord with normal distribution,
paired groups were evaluated by parametric t
test. In order to determine correlation between
continuous variables, Pearson’s correlation ana-
lysis was employed. p value<0.05 was accepted
as statistically significant.

RESULTS

Sociodemographic results

There was no difference with regard to adoles-
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cents’ age, gender, maternal age and maternal
education level in our study (p=0.062, p=0.281,
p=0.075, p=0.322, respectively). While school
achievement of adolescents was measured by
school grades in the last term, peer relationship
were evaluated in accordance with their own
expressions. Differences in school achievement
and peer relationship were detected between the
groups (p<0.001, p=0.002, respectively).

Barratt Impulsiveness Scale-11 (BIS-11)
results

Data on BIS-11 scale of case and control groups
were analyzed by applying parametric t test. It

was observed that case group acquired statis-
tically significantly higher scores in motor sub-
scale, attentional subscale, non-planning sub-
scale and total scores (p<0.001 in all scales)
(Table 1). Depressive adolescents with comor-
bid AD (n=35) and depressive adolescents with-
out comorbidity (n=62) were compared by ap-
plying parametric t test. Motor impulsivity sub-
scale score was found significantly higher in
depressive adolescents with comorbid AD
(p=0.047), but there was no statistically signifi-
cant difference in total score and other sub-
scales.

Table 1. Comparison of BIS-11 between MDD and control groups

BIS-11 MDD Control p*

Attentional 20.2+2.5 16.9+3.2 <0.001
Motor 24.6+3.4 20.5+3.1 <0.001
Nonplanning 29.9+3.5 24.0+4.3 <0.001
Total 74.8+7.1 61.4+6.9 <0.001

* Parametric t test; BIS-11: Barratt Impulsiveness Scale-11, MDD: Major

depressive disorder

Pittsburgh Sleep Quality Index (PSQI) results

Data on PSQI scale of case and control groups
were analyzed by using parametric t test. The
total score of PSQI was found statistically signi-
ficantly higher in case group compare to controls
(p<0.001). The results of the subscales of PSQI

are shown in Table 2. Depressive adolescents
with comorbid AD (n=35) and depressive adoles-
cents without comorbidity (h=62) were compared
by using parametric t test. Total score of PSQI
was found significantly higher in depressive ado-
lescents with comorbid AD (p=0.006).

Table 2. Comparison of PSQI between MDD and control groups

PSQI MDD Control p*

Subjective sleep quality 1.8+0.8 0.8+0.7 <0.001
Sleep latency 2.1+0.8 0.7+£0.7 <0.001
Sleep duration 1.1+1.3 0.6£0.5 0.001
Sleep efficiency 0.4+0.8 0.0£0.0 <0.001
Sleep disturbance 1.7+0.5 1.0+0.4 <0.001
Use of sleep medication 0.3£0.5 0.1+0.5 0.021
Daytime dysfunction 1.5+0.8 1.3+1.2 0.294
Total 9.2£3.1 4.7+2.3 <0.001

* Parametric t test; PSQI: Pittsburgh Sleep Quality Index, MDD: Major

depressive disorder

Young’s Internet Addiction Test (IAT) results

Data on IAT scale of case and control groups
were examined by using parametric t test. The

total score of IAT was found statistically signifi-
cantly higher in case group compare to controls
(p<0.001). The results of the subscales of IAT
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Table 3. Comparison of IAT between MDD and control groups

IAT MDD Control

Mood 17.5+7.3 17.0+6.6 0.55
Liabilities 10.5%+4.6 8.7+3.8 <0.001
Relationships 11.1+4.6 8.7+3.7 <0.001
Duration 8.8+3.0 7.4+3.4 <0.001
Total 47.8+16.6 41.7+13.2 <0.001

* Parametric t test; IAT: Young's Internet Addiction Test, MDD: Major

depressive disorder

Table 4. Correlations between BDI, BIS-11, PSQI and IAT

BDI BIS-11 PSQI IAT
BDI r=1 r=0.400 =-0.128 r=0.001
p<0.001 p=0.211 p=0.989
BIS-11 r=0.400 r=1 r=0.518 r00.180
p<0.001 p<0.001 p=0.012
PSQI r=-0.128 r=0.518 r=1 r=0.330
p=0.211 p<0.001 p<0.001
IAT r=0.001 r=0.180 r=0.330 r=1
p=0.989 p=0.012 p<0.001

BDI: Beck Depression Inventory; BIS-11: Barratt Impulsiveness Scale-11;
PSQI: Pittsburgh Sleep Quality Index; IAT: Young'’s Internet Addiction Test

are given in Table 3. Depressive adolescents
with comorbid AD (n=35) and depressive adoles-
cents without comorbidity (h=62) were compared
by applying parametric t test. Total score of IAT
was found significantly higher in depressive ado-
lescents with comorbid AD (p=0.017).

In our study, a positive correlation was found be-
tween IAT and BIS-11 score (p=0.012, r=0.180)
and between IAT and PSQI score (p<0.001,
r=0.330). Also, there was a positive correlation
between BIS-11 and BDI score (p<0.001,
r=0.400). In addition, a positive correlation was
found between BIS-11 and PSQI score
(p<0.001, r=0.518). Correlations between scores
of BDI, BIS-11, PSQI and IAT were shown in
Table 4.

DISCUSSION

Findings of our study suggest that there may be
multiple and complex interactions between prob-
lematic internet use, low sleep quality, impulsi-
vity and depressive symptoms in adolescents. In
our study, it was determined that problematic
internet use was positively correlated with both
impulsivity and poor sleep quality. Moreover,
there was a positive correlation between poor

sleep quality and impulsivity in our study. These
findings suggest that impulsivity, poor sleep qua-
lity and problematic internet use in clinical prac-
tice are the factors that should allow us to better
understand development of MDD in adoles-
cents.

In our study, problematic internet use was higher
in adolescents in MDD group when compared to
controls and it was found that poor sleep quality
and impulsivity were correlated with problematic
internet use. Similar to our study, there are sev-
eral studies displaying the relationship between
depression and problematic internet use.833:34
According to outcomes of a recent meta-ana-
lysis, while depression was significantly associ-
ated with problematic internet use, social anxiety
was not related.?® In addition, there are studies
in the literature referring that problematic internet
use is also related to poor sleep quality. In a
recent study, problematic internet use was signi-
ficantly associated to depressive symptoms and
sleep disturbance in adolescents.® In a study
which problematic internet use is measured by
using the internet addiction scale, it has been
shown that those with problematic internet use
have lower sleep quality and have higher de-
pression scores.3” The findings of our study are
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are consistent with the literature. However, in a
study using the internet addiction scale, it was
demon-strated that problematic internet use was
asso-ciated with poor sleep quality in non-
depressed adolescents, but this relationship was
not deter-mined in depressive adolescents.3®
Similar to our study, a recent study has shown
that im-pulsivity is correlated with problematic
internet use.3°

In our study, adolescents in MDD group were
found to have poor sleep quality than the healthy
control group. The correlation between poor
sleep quality and depression in adolescents has
been emphasized in previous studies.31440 In a
recent study of 385 adolescents aged 13-18
years of age, poor sleep quality was shown to be
associated with depressive mood.*! In addition,
it has been shown in the literature that sleep
restriction influences mood in adolescents in an
unfavorable way.*>43 This asserts that in-
creasing sleep quality in adolescents may have
an important part in the treatment of depression.
In a recent three-week follow-up study of adoles-
cents, depressive symptoms were determined to
decrease significantly when suggestions gave
importance to increase in sleep hygiene and
were made to increase sleep duration gradually
to improve sleep quality.*

Another finding of our study was that impulsivity
was higher in MDD group than in controls. There
are contradictory results in the literature con-
cerning the relationship between impulsivity and
depression.'®17 |In a study conducted by San-
ches et al., depressive cases were established
to have higher scores on the BIS-11 scale when
compared to those in the healthy control group.#®
In a recent study, depressive adolescents were
found to score higher on the motor, attention,
and planning subscales of BIS-11 scale com-
pared to controls.*6 Determination of impulsivity
in adolescents with depression, which is an
important risk factor for suicide attempts, and
hindrance of suicide are thought to be crucial in
the treatment of depression.

In our study, we found a positive correlation
between poor sleep quality and impulsivity. In a
study carried out in 96 forensic psychiatric in-

patients, the relationship between sleep quality
and impulsivity was analyzed using PSQI and
BIS-11 scales and poor sleep quality was found
to be significantly related to impulsivity.’® In a
recent study, it was reported that individual
differences in sleep quality in adolescents
yielded significant differences in functional con-
nectivity between prefrontal cortex and default
mode network. In this study, poor sleep quality
was identified to be linked to impulsivity in ado-
lescents with low neuronal connectivity. Thus,
neuronal functioning was considered to be
related to individual differences linking sleep
quality and impulsivity.*” In a recent study, it was
found that adolescents had a significant relation-
ship between sleep patterns and impulse con-
trol, and that adolescents who go to bed after
midnight have more difficulty in impulse con-
trol.*® The findings of our study are consistent
with the literature.

The present study had several limitations. First,
one of the limitations of our study is that the rate
of female sex is higher. It is thought that adoles-
cent depression is more likely to occur in the
female gender, leading to this limitation. This
makes it difficult for the determined findings to be
generalized for male gender. The fact that the
adolescents participating in our study are ado-
lescents admitted to the hospital for treatment
makes it difficult to generalize the data obtained
from our study to the nonclinical population.
Therefore, this study should be replicated with
larger samples. However, another limitation of
our study is the use of self-report scales to mea-
sure problematic internet use, impulsivity and
sleep quality. On the other hand, these data
were obtained before the treatment of the ado-
lescents in the study. Depressive adolescents
may be followed; the changes could be exa-
mined by treatment. Also, adolescents’ mental
capacity could be evaluated with objective intelli-
gence tests. Findings of our study support that
problematic internet use, impulsivity and poor
sleep quality are factors may be related to de-
pression and each other. It is of utmost impor-
tance to understand the factors leading to the
depressive symptom in order to prevent and
treat depression developing during adolescence.

Authors’ contributions: All authors contributed to design of the study, literature review, data collection, manuscript
writing. Y. Oztiirk and G. Ozyurt contributed to statistical analysis.
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