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Smartphone addiction, depression, distress,
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in adolescents: a latent profile and network
analysis approach
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Abstract

Background Previous research on adolescent smartphone addiction has tended to focus on general populations
that are assumed to be homogeneous, overlooking latent profiles. Furthermore, previous research has not focused on
potentially important differences in the latent profiles of adolescent smartphone addiction in networks. The present
study aimed to reveal the latent profiles of smartphone addiction, depression, stress, eustress, loneliness, and sleep
deprivation in adolescents, and general and latent profiles were examined in the network.

Methods The study group consisted of 436 (222 boys and 214 girls) adolescents, aged between 13 and 18 years. The
findings of the present study were provided using Pearson correlation, ANOVA, latent profile analysis and network
analysis. The data were analyzed using SPSS, JASP, and Mplus.

Results The results of the study showed solutions with three latent profiles. The non-addicted group constituted
20.87%, the addicted group covered 29.82% and the risky group included 49.31% of the study group. Although the
general profile and the addicted latent group had similar characteristics, the differences in the risky and non-addicted
groups contributed to the current literature by providing a further and remarkable perspective on smartphone
addiction, depression, distress, eustress, loneliness, and sleep deprivation in adolescents.

Conclusions The theoretical and practical implications of the present results will provide contributions to researchers
and practitioners in understanding smartphone addiction.
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Background

Smartphones are becoming more widespread across all
segments of society [1]. Smartphones are released every
day with different hardware and software. Moreover,
smartphones offer many potential advantages, such as the
opportunities offered by smartphones in accessing infor-
mation [2]. There is a growing literature on the potential
benefits of smartphones as well as some of their negative
effects (1, 3). Previous research provides evidence of the
focus on smartphone addiction (SA) as a serious prob-
lem, particularly in adolescents (4, 5).

Different prevalence rates have been reported in dif-
ferent countries regarding the prevalence of SA among
adolescents. For instance, smartphone addiction preva-
lence rates in South Korea may reach up to 30-35.2% (6,
7), while prevalence rates for Italy in the West have been
reported as 6.3% [8]. There are few studies on the preva-
lence of SA in Tiirkiye. In one study, the prevalence of SA
among Turkish adolescents was 28% [9]. In general, there
is an increasing prevalence from 7.5% [3] to 62.6% [10].
In addition, the increasing use of technology during the
COVID-19 pandemic causes a growing risk for SA [11].
The increasing prevalence rates for SA are striking both
in Tiirkiye and globally and indicate that SA has become
an important issue that needs to be taken seriously.

SA has been the focus of several studies to date.
Researchers discuss aspects of SA that negatively impact
individual mental health [12] and public health [13].
From what we have seen, there were outcomes on both
antecedent factors and consequences (impact) for SA
[14]. In addition, the literature has shown that smart-
phone addiction is associated with depression [3], stress
[15], loneliness [16] and insomnia [17]. SA, which leads to
serious consequences for individuals as its use increases,
is considered a significant public health issue [18]. Appar-
ently, for SA, the constructs of depression, stress, loneli-
ness, sleep deprivation are critical and key indicators of
psychological health and further research with SA should
be provided. In summary, previous studies show that
understanding the characteristics of SA and the psycho-
logical patterns that accompany SA is very crucial for the
design and development of future intervention programs.

Previous literature suggests that studies have been per-
formed using variable-centred approaches. Although
many studies have focused on SA, very limited stud-
ies have focused on the assumption that general groups
may typically consist of latent groups. Few recent studies
have centred on the critical factors that accompany SA
through latent profile analysis (19; 20). The main ratio-
nale for latent profile analysis is to discover subgroups of
seemingly homogeneous groups and reveal latent profiles
with different characteristics [21]. Whereas latent profile
analysis (LPA) can identify latent groups with an indi-
vidual-centred approach, variable-centred approaches
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cannot identify latent groups. This means that variable-
centred approaches prevent unique implications for indi-
viduals with different characteristics. Moreover, there is
a lack of research on the differences in network analysis
between groups within latent profiles in adolescents and
the general group. That is, previous studies are limited
in terms of identifying the critical factors accompany-
ing SA in adolescents in terms of identifying latent pro-
files and revealing them at the network plane. Therefore,
it is important to determine the latent profiles of SA in
adolescents and the accompanying potential critical
variables and network structures in general profiles. In
addition, the integration of LPA with network analysis
enables researchers to examine distinct network struc-
tures within each latent profile, thereby uncovering more
subtle and complex relationships between variables that
may vary across subgroups. This method offers a more
comprehensive understanding of how key factors such as
depression, stress, loneliness, and sleep deprivation inter-
act with SA in different profiles, addressing limitations
inherent in variable-centred approaches. We aimed to
expand the current literature by including critical factors
accompanying SA under the guidance of indicators in
the previous literature. Finally, we focused on exploring
the latent profiles and network structures of depression,
stress, loneliness, and sleep deprivation accompanying
SA in adolescents.

Smartphone addiction and depression
Fundamentally, there is a need to have an understanding
of depression, which is closely related to SA. SA is typi-
cally characterized by depression (22; 23; 24), and depres-
sion has an aspect that complicates and worsens SA [22].
Moreover, SA is known to trigger depression. In other
words, previous studies confirming the reciprocal rela-
tionship and research showing that depression increases
SA are numerous (25; 26). As a critical summary, we
can focus on three key differences in the relationship
between SA and depression: depression caused by SA, SA
caused by depression, and SA and depression interacting
together (bidirectional relations).

Recently, the increase in the duration of smartphone
use among adolescents is remarkable. As a result,
the problems associated with smartphones have also
increased [27]. For example, during the COVID-19 pan-
demic, adolescents tended to use smartphones more,
and more depressive symptoms emerged [28]. In lock-
down, the fact that SA was accompanied by social and
emotional loneliness was noteworthy [29]. In a study in
Korea, it was determined that depression in female ado-
lescents predicted SA [26]. For all these reasons, previ-
ous research on SA and depression suggests that SA
and depression are inseparable for adolescents. In other
words, SA and depression considerably influence each
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other. Therefore, there is a need for a further in-depth
investigation of the interaction between SA and depres-
sion through advanced analyses, utilizing the previous
literature.

There is considerable evidence in previous literature for
multidirectional relationships between SA and depres-
sion. The results of a longitudinal study involving Chi-
nese adolescents showed that depression mediated the
relationship between academic stress and problematic
smartphone use [30]. The results of a longitudinal study
in China provide important evidence for bidirectional
relationships between SA and depression [31]. However,
some studies have shown that there is no longitudinal
relationship between addictive behaviors in internet use
and depression [32]. In summary, there are conflict-
ing evidence regarding the character of the relationship
between SA and depression. In the present study, we
assumed that the relationship between SA and depres-
sion is critical based on previous literature evidence and
focused on expanding understanding of the relationship
between SA and depression.

To the present time, the relations between SA and
depression have generally been reported through vari-
able-centred approaches. Variable-centred approaches
usually focus on analyses based on group means and
neglect individual differences. For example, both cross-
sectional correlational associations between SA and
depression and longitudinal studies provide evidence
(33; 29). Since these researches considered a variable-
centred approach between SA and depression, provid-
ing a person-centred understanding was not possible.
Therefore, many studies were far from identifying latent
profiles within general profiles. This meant that strategies
that revealed general profiles might not be suitable for all
individuals. Therefore, the present study focused first on
the differences in latent profiles and network structure
between SA and depression.

Smartphone addiction and stress (distress and eustress)

Another critical concept that will help us better under-
stand SA is stress. Although research in the field of
stress shows that stress can have negative effects, it has
also been discovered that stress has positive effects.
Distress has been highlighted for the negative aspects
and eustress for the positive aspects [34]. According to
stress theory, the stress response is essentially subjec-
tive when it depends on individuals’ evaluation, and the
negative aspect of stress has been labeled distress [35],
and previous research has reported that distress is posi-
tively related to perceived stress and negatively related
to self-efficacy [36]. In addition, stress increases SA [15]
and psychosomatic symptoms in adolescents [37]. More-
over, distress is a determining factor for many other
psychological disorders. The concept of eustress was
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proposed to emphasize the enhancing aspect of stress
[35]. Eustress is negatively related to perceived stress
and positively related to self-efficacy [36]. Additionally,
eustress is directly linked to psychological well-being
[38], mindfulness and mental toughness [39]. Moreover,
in one of the few studies on the developmental aspect
of stress, eustress has been demonstrated to contribute
positively to well-being both directly and indirectly [40].
Although stress is generally considered from a negative
and maladaptive perspective, contemporary stress mod-
els underline the negative and positive reactions of stress
[40]. Moreover, distress and eustress differentiate work-
place employees’ perceived fatigue [41]. In recent years,
the role of how stress is perceived in cancer treatment
has been the focus of attention, and the positive effects of
eustress perception in cancer treatment have been prom-
ising [42]. In summary, while distress and eustress pro-
vide the dual nature of stress in the context of stress, the
important point to recognize is that both forms can sig-
nificantly influence psychological and physical outcomes.
This dual perspective emphasizes the deterioration of
quality of life for distress and the improvement of quality
of life for eustress.

Adolescence can be considered as a critical period in
which stress is perceived developmentally and adoles-
cents have the potential to struggle more with various
stressful life events. Increasing perceived stress of ado-
lescents leads to dysfunctional coping strategies [43] and
the impact of perceived stress is associated with nega-
tive mental health outcomes in the long-term [44]. The
fact that stress is present in all aspects of the life [45]
requires the identification of functional coping strate-
gies and factors that will contribute to positive mental
health. Evidence that smartphone addiction is a behav-
ioural problem that emerges during adolescents’ coping
with stressful experiences [46] indicates the potential
for perceptions of stress to drive behavioural outcomes.
Perceived positive stress is associated with positive out-
comes such as high life satisfaction [47] and well-being
[48], whereas perceived negative stress is associated with
negative outcomes such as psychiatric symptoms [49]
and poor academic performance [50]. We expect that the
way stress is perceived may interact in different ways with
behavioural problems such as smartphone addiction.

Previous findings in the literature have already shown
that stress is associated with smartphone addiction (51;
52) and moreover, perceived stress predicts smartphone
addiction [53]. However, this relationship was revealed
with a variable-centred approach and was not confirmed
as a latent profile. As a result, homogeneous latent groups
have been neglected in previous studies and complicated
relationships have been explained by more fundamental
models. The way stress is perceived in adolescents may be
considered an important indicator for SA. Therefore, we
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assumed that stress may be a critical issue for adolescents
in the present study. Because the way stress is assessed
affects the functionality of the person by determining the
stress response [54]. Therefore, the way stress is perceived
is basically determinant for mental health outcomes [39].
As a result, exploring the cognitive appraisal styles of
smartphone addiction and stress will provide insights
into potential latent groups of smartphone addiction.

Smartphone addiction and loneliness

Another important concept associated with SA is lone-
liness. Loneliness is a concept that includes emotional
reactions such as sadness and feelings of emptiness,
which occur because of the lack of a person’s social and
personal relationships [55]. The common point in stud-
ies focusing on loneliness is that loneliness is undoubt-
edly related to SA (56; 16; 57). Because lonely individuals
are likely to exacerbate SA as negative coping (58; 59).
One of the recent studies showed that SA, loneliness,
and depression were prevalent above the medium level in
Turkish adolescents [60]. Furthermore, there is literature
suggesting that SA increases loneliness [61]. Contrary
to research findings indicating a significant relationship
between SA and loneliness, there are also studies indicat-
ing that there is no relationship between SA and loneli-
ness [62]. For example, a study conducted among high
school and university students in Tiirkiye showed that
there was no relationship between SA and loneliness [62].
However, a recent study has shown that there are posi-
tive relationships between SA and loneliness and depres-
sion in Turkish adolescents [60]. Moreover, loneliness has
been reported to be a remarkably strong predictor for SA
[63]. Loneliness and SA may also influence each other
longitudinally [64]. Loneliness alone is not pathological
due to the nature of loneliness [55]. Therefore, intensive
use of smartphones can be shown as an important symp-
tom indicating that loneliness is perceived as a problem
among adolescents. Intensive use of smartphones may be
accompanied by loneliness. Because it is noteworthy that
in previous studies, adolescents tend to use smartphones
intensively as an unhealthy coping method as opposed
to healthy coping strategies, and adolescents tend to use
smartphones intensively in environments where they
can be alone. The fact that more smartphones use leads
to more isolation may be a strong trigger for loneliness.
Declining family relationship quality due to loneliness in
adolescents [65] is also very important for adolescents’
mental and social health [66], such as their experience
of depression (67; 68), and loneliness may have different
behavioral consequences, such as increasing the risk of
suicide [67]. The previous considerations seem to be crit-
ical for SA to recognize that loneliness may be a problem
that needs attention and to reveal differences between
latent groups. Besides, none of the previous studies
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involved more than a variable-centred approach. Hence,
due to the variable-centred nature of studies address-
ing the relationship between SA and loneliness, specific
intervention designs for latent groups were missed. For
these reasons, more research is needed to understand the
relationship between SA and loneliness and to explore
latent profiles within general groups.

Smartphone addiction and sleep deprivation

The previous literature on SA and sleep is remarkable.
Previous research has demonstrated the inescapable pos-
itive impact of sleep on human health [69], and increasing
sleep duration and quality is recommended [70]. Further-
more, sleep deprivation affects cognitive performance to
an alarming degree [71]. Research on adolescents shows
that the negative consequences of sleep deprivation
are alarming [72]. Sleep deprivation is associated with
depression [73]. Expanding literature confirms that sleep
problems and sleep deprivation are central variables
intertwined with SA [25]. Furthermore, SA exacerbates
poor sleep quality (74; 75; 76). According to the results of
a study performed among adolescents (13-18 years old)
in Tirkiye, approximately 60% of adolescents were found
to have poor sleep quality. In other words, internet usage
in adolescents indicates that as internet usage progresses
from controlled and conscious use to problematic and
worse, pathological internet usage, it is accompanied by
worse sleep [74]. This suggests that sleep deprivation is
critical in understanding the context of SA as adolescents
access the internet largely through their smartphones.
On the other hand, a study carried out with Lebanese
university students showed that more than 1 in 3 of the
participants were fatigued during the day due to intensive
smartphone usage late at night and there was a significant
decrease in sleep quality [23]. Sleep deprivation decreases
functionality during the day because sleep deprivation
causes loss of performance during the day, restlessness,
and discomfort, that is, a constant need for sleep. There-
fore, considering the critical role of SA in adolescents, the
important role of sleep deprivation cannot be ignored. It
will be inevitable that the increasing duration of smart-
phone usage of adolescents at night after school hours
will be accompanied by low sleep and sleep deprivation.
Because, as seen in the previous literature, intensive and
uncontrolled smartphone usage is typically characterized
by SA. In other words, sleep deprivation draws attention
as a critical construct accompanying SA and potentially
in a mutual (two-way) interaction. Finally, considering
the relationship between SA and sleep deprivation, the
present study is crucial to identify different profiles of
adolescents with regard to patterns of smartphone addic-
tion and sleep deprivation through LPA and network
analysis (NA), and to explore the complex network of
relationships between other indicators. These methods
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will provide a deeper understanding of the underlying
mechanisms and highlight possible intervention targets
for latent groups to reduce the negative impact of both
smartphone addiction and sleep deprivation.

The present study

Previous knowledge of the literature shows that SA
increasingly threatens adolescents. Moreover, the pres-
ence of SA seems to be closely associated with depres-
sion, distress, eustress, loneliness, and sleep deprivation.
Therefore, in the current study, it is necessary to uncover
the negative indicators that accompany SA to bet-
ter understand SA and develop effective interventions.
Moreover, previous literature has indicated that latent
profiles of SA, depression, distress, eustress, loneliness
and sleep deprivation have not yet been explored. There-
fore, the present study used LPA and NA to provide an
in-depth understanding of SA. To the best of our knowl-
edge, this study will be the first to reveal latent and gen-
eral profiles at the network plane.

First, LPA has increasingly become preferred to reveal
the heterogeneity of addiction (77; 19; 20). For exam-
ple, a previous study showed that there were three sub-
groups of SA among college students [78]. Another
study showed that there are three profiles for SA in
adolescents, and they are defined by the profiles as low,
medium, and high SA groups [19]. This indicates that the
general population is not a homogeneous structure for
the treatment and prevention of smartphone addiction,
which is presented with variable-centred approaches. The
presence of different characteristics within latent groups
indicates that addiction risk levels may vary among indi-
viduals, suggesting that each group may require different
treatment and prevention strategies. Moreover, failure to
identify latent profiles may create barriers to understand-
ing SA for studies involving both cross-sectional data
and panel data. Essentially, LPA provides a deeper insight
into seemingly homogeneous groups, revealing clusters
and latent groups with similar characteristics. Hence,
the present study can provide specialized intervention
and treatment strategies for latent groups and can pro-
vide direction for prevention programs through differ-
ences between profiles. For this reason, the perception
of SA as a homogeneous group in research and clinical
practice may pose some difficulties in terms of treat-
ment and intervention. The fact that previous research
has not focused on studies of heterogeneous, i.e. latent,
groups may have implications for the lack of understand-
ing, diagnosis, and treatment of SA. Identifying common
subgroups within a general group using LPA may help to
understand complex relationships.

Second, there has been a growing interest in NA in
recent years. NA is an analysis that presents the variables
in a dataset and the relationships between the variables
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on a network level. Moreover, NA mapping complicated
relationships on the network plane, provides a detailed
visualization and shows the importance of variables [79].
In general, NA provides more in-depth information than
traditional correlation analysis [80]. Unlike traditional
methods, it provides in-depth information about node
strength, closeness, and betweenness [81]. Although the
existence of the correlation between SA, stress, eustress,
loneliness, and sleep deprivation is well-known, its posi-
tion in the network is still unclear. Determining the cen-
trality, strength, and betweenness scores of variables
between SA, stress, eustress, loneliness, and sleep depri-
vation can move beyond previous correlation results. The
present study may improve our understanding of poten-
tial differences between latent and general profiles of SA,
stress, eustress, loneliness and sleep deprivation in ado-
lescents. This means that differences between potential
profiles may provide insight into which variables may be
more important for latent groups. Differences between
latent groups and the general group may lead to special-
ized strategies for particular groups and may be crucial
for prevention studies. Therefore, current advances in
NA may provide more in-depth insights into SA. Further-
more, to our knowledge, studies on SA and other indi-
cators are rare. Furthermore, previous research has not
explored the latent profiles of the relationships between
SA, stress, eustress, loneliness, and sleep deprivation, and
the differences between the latent profiles and the overall
profile are unclear. These differences could theoretically
add to the understanding of SA. Furthermore, for men-
tal health professionals in schools, the unique differences
between the latent profiles could lead to effective treat-
ments and interventions. Thus, there are several specific
and noteworthy aspects of monitoring the latent profiles
of SA and the general profile in the network.

Previous studies have highlighted that evaluating SA
based on the assumption of homogeneous groups may
reveal some barriers for adolescents with different char-
acteristics. In addition, the assumption of homogeneous
groups may make intervention and prevention efforts
difficult [19]. Besides, to date, no research provides an
extended NA perspective on general and latent profiles
and the uncovering of latent profiles of SA, depression,
distress, eustress, loneliness, and sleep deprivation in
adolescents. The present study aims to provide an under-
standing between latent profiles based on the assump-
tion that overall profiles are essentially composed of
latent profiles. Latent profiles will show how depres-
sion, distress, eustress, loneliness, and sleep deprivation
change in adolescents in ways that are not obvious and
that accompany SA. In addition, potential latent profiles
will help to identify what groups may be present when
addressing SA in schools and how to assess latent groups.
This study will provide mental health professionals
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with perspectives for treatment and intervention for
the potential latent groups. Secondly, the differences
between potential latent groups will help to assess them
according to the characteristics of power, proximity, and
betweenness at the network. Thus, the aim of this study
is first to reveal the latent profiles of SA, depression, dis-
tress, eustress, loneliness, and sleep deprivation. Second,
the general and latent profiles of SA, depression, distress,
eustress, loneliness, and sleep deprivation were examined
at the network level to provide in-depth specific infor-
mation about strength, betweenness, and closeness. The
hypotheses of the present study are as follows.

HI. There are latent profiles for smartphone addic-
tion, depression, stress, eustress, loneliness, and sleep
deprivation.

H2. There are different patterns (strength, betweenness,
closeness) at the network plane between the latent profiles
of smartphone addiction, depression, distress, eustress,
loneliness, and sleep deprivation.

Methods

Participants and procedure

The present study has a cross-sectional research design
and includes participants from different types of high
school in Tirkiye. Participants from all types of schools
were included. Participants were required to own a
smartphone or have a family member who regularly
provides access to one to participate in the present
study. There was no incentive mechanism for partici-
pants. The present study was approved by Recep Tayyip
Erdogan University Social and Human Sciences Ethics
Committee (Approval Number=2023/056, 15.02.2023).
Then, research permission for the relevant schools was
approved by the Ministry of National Education. Sub-
sequently, the relevant school administrations were
informed about the research, and studies were con-
ducted with adolescents in the classrooms. Throughout
the research, the adolescents were informed about the
research process, and their consent was obtained. The
adolescents completed the paper and pencil surveys in
the classrooms in approximately 20 min.

Instruments

Smartphone Addiction Scale-Short Version (SAS-SV):
The Smartphone Addiction Scale-Short Version was
developed by Kwon et al. [2] and adapted into Turkish by
Sata and Karip [82]. The 10-item instrument measures
SA. The scale is a 6-point Likert type (I=completely
disagree, 6=completely agree). Examples of Turkish
items from the scale are as follows: item 4=Akilli telefon
olmadan yapamam [I can’t do without a smartphone] and
item 9=Akuli telefonumu diisiindiigiimden daha uzun
stire kullamrim [I use my smartphone for longer than 1
think]. The reliability of the scale in the adaptation study
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was Cronbach’s a 0.90 and McDonald’s o 0.94. Increas-
ing scores indicate SA [82]. In the present study, Cron-
bach’s a was 0.80 and McDonald’s w was 0.75. The CFA
results in the present study showed that the scores of
the fit indices were satisfactory (CFI=0.924, GF1=0.986,
TLI=0.893, RMSEA=0.074, SRMR=0.052).

The Short Form Kutcher Adolescent Depression
Scale (KADS-6-Tr): The Short Form Kutcher Adoles-
cent Depression Scale was developed by LeBlanc et al.
[83] and adapted into Turkish by Tatar and Bekiroglu
[84]. The 10-item instrument measures depression in
adolescents. The scale is a 4-point Likert type (0=almost
never, 3=always). Examples of Turkish items from the
scale are as follows: item 1=Keyifsizlik, iiziintii, can
sikintist, depresif ruh hali, rahatsiz edilmeme istegi [Mal-
aise, sadness, boredom, depressed mood, desire not to be
disturbed.] and item 6=Kendine zarar verme ya da inti-
harla ilgili diisiinceler, planlar veya girisimler [Thoughts,
plans or attempts of self-harm or suicide.]. The reliabil-
ity of the scale in the adaptation study was Cronbach’s
a 0.82. Increasing scores indicate depression for ado-
lescents [84]. In the present study, Cronbach’s o was
0.76 and McDonald’s o was 0.74. The CFA results in the
present study showed that the scores of the fit indices
were satisfactory (CFI=0.998, GFI=0.998, TLI=0.993,
RMSEA=0.025, SRMR=0.020).

Adolescent Distress-Eustress Scale: The Adolescent
Distress-Eustress Scale was developed by Branson et al.
[35] and adapted to Turkish by Akgiin et al. [36]. The
instrument measures eustress and distress in adolescents,
focusing on the positive and negative aspects of stress.
Eustress and distress dimensions consist of 5 items each.
The scale is a 5-point Likert type (0=never, 4=much).
Examples of Turkish items from the scale are as follows:
item 5=Panige kapilmis hissettim [I felt panicked] and
item 8=Kararl: hissettim [I felt determined]. The reliabil-
ity of the scale in the adaptation study was Cronbach’s a
0.84 for eustress and 0.81 for distress [36]. In the present
study, Cronbach’s a was 0.82 and McDonald’s & was 0.82
for Eustress and Cronbach’s a was 0.82 and McDonald’s @
was 0.82 for distress. The CFA results in the present study
showed that the scores of the fit indices were satisfactory
(CFI=0.966, GFI=0.984, TLI=0.954, RMSEA=0.058,
SRMR=0.043).

UCLA Loneliness Scale (ULS-8): UCLA Loneli-
ness Scale was developed by Hays and DiMatteo [85]
and adapted into Turkish by Yildiz and Duy [86]. The
7-item instrument measures loneliness of adolescents.
The scale is a 4-point Likert type (I = never, 4 =always).
Examples of Turkish items from the scale are as follows:
item 1=Arkadasim yok [I don’t have any friends] and
item 3=Kendimi grubun disina itilmis hissediyorum [I
feel pushed out of the group]. The reliability of the scale
in the adaptation study was Cronbach’s a 0.74 [86]. In
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the present study, Cronbach’s a was 0.72 and McDon-
ald’s  was 0.68. The CFA results in the present study
showed that the scores of the fit indices were satisfactory
(CFI=0.969, GFI=0.995, TLI=0.950, RMSEA=0.058,
SRMR=0.035).

Sleep Deprivation Scale for Children and Adoles-
cents: Sleep Deprivation Scale for Children and Adoles-
cents was developed by Kandemir et al. [87] in Turkish
culture. The 15-item instrument measures sleep depriva-
tion in children and adolescents. The scale is a 4-point
Likert type (I=strongly disagree, 4=strongly agree).
Examples of Turkish items from the scale are as follows:
item 1=Sabahlari uyamrken giicliik cekerim [I have
trouble waking up in the morning] and item 11 = Odev
yaparken uykum gelir [I get sleepy doing homework].
The reliability of the scale was Cronbach’s a 0.94 [87]. In
the present study, Cronbach’s a was 0.91 and McDon-
ald’s  was 0.90. The CFA results in the present study
showed that the scores of the fit indices were satisfactory
(CFI=0.932, GFI=0.971, TLI=0.918, RMSEA=0.070,
SRMR=0.045).

Data analysis

During the preliminary analyses, missing or invalid
responses were removed and outliers were eliminated.
The initial data of 472 was reduced to 451 by deleting
missing or invalid data. Mean values were assigned for
missing data and outliers on certain scales were removed
[88]. For the assumption of normal distribution, skew-
ness and kurtosis values of the variables were analysed
and the variables provided normal distribution. As a
result of preliminary analyses such as missing data analy-
sis, outlier analysis and normality, multivariate outliers
were excluded and a total of 436 data were included in
the analysis [88]. Preliminary analyses were performed
using SPSS v.18 [89]. After the preliminary analyses, CFA
was performed for each measurement instrument. The
criteria of fit indices established minimum for CFA are
0.90 for CFI, 0.90 for GFI, 0.95 for TLI, 0.08 for RMSEA.
and 0.08 for SRMR (90; 91). CFA analyses were per-
formed using JASP [92].

After the CFA results were reported, LPA, a powerful
method to reveal latent profiles, was performed. LPA was
performed using Mplus version 7.4 [93]. LPA typically
starts with a two-profile model and ends with a five-pro-
file model. There are evaluation criteria for the resulting
latent profiles: AIC, BIC, SABIC, entropy, LMR, BRLT.
More specifically, the lowest possible scores of AIC, BIC,
and SABIC values indicate better fit [94]. Higher entropy
provides information about the accuracy of the resulting
latent profiles [95]. The fact that the LMR and BRLT val-
ues are significant indicates a good fit.

Differences in the variables of the potential profiles that
emerged were tested with ANOVA. The NA of the JASP
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0.18.1 version [92] of the information provided by the
possible profiles that will emerge will provide in-depth
information about the network location of the profiles
provided with the help of correlation estimation. NA,
unlike correlation, shows items or variables on a net-
work plane. In NA, each variable is in a circle and called
a node. The lines connecting the circles are “edges” The
widening and fullness of the edges provide information
about the strength of the relationship. According to the
color of the edges, blue indicates a positive relationship
and red indicates a negative relationship. If there are no
edges between nodes, it verifies that there is no signifi-
cant relationship. The position of the nodes representing
the variables in the network plane shows the strength.
The location of the nodes is fed from the Fruchterman
Reingold algorithm, which tries to find nodes with strong
edges close to each other [96]. Betweenness, closeness,
and strength are provided in NA. Accordingly, between-
ness, closeness, and strength were reported. The net-
work structure was estimated with 5000 bootstrapping
methods with correlation estimation at 95% confidence
i