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Abstract

This study evaluates the cross-sectional association between daily non-academic screen time
and multidimensional psychological wellbeing in adolescents using a mental-health screening
battery. A diverse cross-sectional sample of 100 participants aged 13 to 18 completed the
Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), and
UCLA Loneliness Scale (Version 3). Screen-time data were obtained from native mobile
operating-system tracking logs to reduce reliance on retrospective self-report estimates. The
aggregated sample demonstrated an average daily non-academic digital exposure of 5.12 hours
(SD = 1.68). Pearson correlation analyses showed positive associations between screen
duration and depressive symptoms (r=0.58, p<.001), anxiety symptoms (r=0.54, p<.001), and
perceived loneliness (r=0.42, p<.01). Segmented linear regression identified an apparent non-
linear inflection point near 3.5 hours per day within this sample. These findings add to research
reporting associations between heavier adolescent screen exposure and poorer mental-health
indicators, while not establishing that screen time itself causes psychological distress (Keles et
al., 2020; Nakshine et al., 2023; Stiglic & Viner, 2019).
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1. INTRODUCTION

Over the past decade, the global landscape of adolescent
development has shifted concurrently with the ubiquity of high-
speed smartphones and algorithmic social platforms. Unlike
prior generations whose digital habits were fragmented across
stationary personal computers, contemporary teenagers
experience permanent digital saturation. This ongoing shift has
real-world consequences, mirroring a pronounced, long-term
decline in adolescent psychological health characterized by
higher rates of diagnosed mood disorders, emotional
dysregulation, and feelings of persistent alienation.

Early research within this domain frequently oversimplified
digital media interaction by treating it as a generic,
homogeneous utility, or by relying heavily on unverified self-
reported screen estimates that suffer from massive recall bias.
Furthermore, past studies often limited their focus to a single
psychometric axis, such as generalized self-esteem or baseline
internet addiction. Modern clinical frameworks, however,
recognize that the wvirtual landscape functions as a
comprehensive ecosystem where adolescents manage peer
networks, form identities, pursue interpersonal validation, and
process societal information.

To capture this dynamic, this paper utilizes a multi-dimensional
mental health battery that targets distinct, interconnected
clinical axes: depressive pathology, generalized anxiety
manifestations, and subjective social isolation. By mapping
these validated psychiatric scales against objective, device-
logged user behavior across

100 closely monitored subjects, this study aims to isolate
critical behavioral thresholds, helping clinicians identify when
standard digital utilization transforms into acute psychological
risk.

2. LITERATURE REVIEW

Digital Media Use and Adolescent Mental Health
Adolescence is a developmental period in which peer
relationships, identity formation, emotional regulation, and
social belonging become especially important. Digital
technologies and social-media platforms may provide
adolescents with opportunities for communication, self-
expression, information seeking, entertainment, and social
support. However, research has also raised concerns that high-
volume, passive, compulsive, or emotionally distressing forms
of screen use may be associated with poorer psychological
wellbeing.

A systematic review by Keles et al. (2020) found that social-
media use among adolescents was frequently associated with
depression, anxiety, and psychological distress. The authors
noted that potentially harmful pathways may include social
comparison, cyberbullying, reduced sleep, negative online
interactions, and pressure to obtain peer validation. However,
the review also emphasized that the available evidence was
largely observational, meaning that causal conclusions should
be made carefully (Keles et al., 2020).

Similarly, Nakshine et al. (2023) reviewed 50 studies
examining screen time and adolescent mental health. Their
review found that many studies reported an association between

greater screen exposure and adverse mental-health outcomes,
including depressive symptoms, anxiety, lower wellbeing, and
behavioral difficulties. At the same time, the studies varied
substantially in how they defined screen time, measured mental
health, and accounted for confounding factors such as sleep,
physical activity, family context, and prior mental-health status
(Nakshine et al., 2023).

Depression, Anxiety, and Screen Exposure

Depressive and anxiety symptoms are among the most
commonly studied psychological outcomes in research on
adolescent digital-media use. Greater social-media use has been
associated with depressive symptoms in several observational
studies, particularly when wuse is passive, excessive,
problematic, or connected to negative social comparison (Keles
et al.,, 2020). Passive browsing may expose adolescents to
idealized portrayals of peers’ appearance, achievements,
relationships, and lifestyles, potentially increasing perceived
inadequacy or dissatisfaction.

Anxiety may also be associated with continuous digital
engagement. Adolescents may experience pressure to respond
immediately to messages, fear of missing out, exposure to
negative feedback, cyberbullying, or concern about online
social status. These experiences may increase psychological
stress, especially for adolescents who already experience social
anxiety or emotional vulnerability (Keles et al., 2020).
Nevertheless, total duration alone may not fully explain mental-
health outcomes. An adolescent who spends three hours
communicating supportively with friends may have a different
experience from an adolescent who spends three hours engaged
in cyberbullying, late-night compulsive scrolling, or harmful
social comparison. Therefore, researchers increasingly
recommend examining the type, timing, content, and context of
digital use rather than relying only on total screen-time
estimates (Stiglic & Viner, 2019).

Loneliness and the “Connected but Alone” Pattern

Digital communication can help adolescents maintain social
relationships, particularly when face-to-face contact is limited.
However, high online engagement does not necessarily ensure
that an individual feels socially connected. The UCLA
Loneliness Scale measures subjective loneliness, meaning the
perceived gap between desired and actual social relationships,
rather than simply the number of social contacts an individual
has (Russell, 1996).

Some adolescents may be digitally connected to many peers
while still experiencing loneliness, exclusion, or inadequate
emotional support. This pattern is sometimes described as being
“connected but alone.” Online interactions may not always
provide the depth, trust, emotional responsiveness, or physical
presence associated with supportive face-to-face relationships.
In addition, passive consumption of others’ social content may
amplify the perception that other people have more active
friendships, happier relationships, or more successful lives
(Keles et al., 2020).

The relationship between social-media use and loneliness is
likely complex and bidirectional. Adolescents who already feel
isolated may use online spaces to seek connection or escape
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uncomfortable real-world experiences. In contrast, certain
patterns of online activity may displace in-person interaction or
expose adolescents to exclusion and negative comparison. A
cross-sectional study, including the present study, cannot
determine which direction occurs first.

Sleep as a Potential Pathway

Sleep disruption is one possible mechanism linking digital-
media use with poorer mental health. Adolescents who use
smartphones, social media, gaming platforms, or video-
streaming services late at night may delay bedtime, experience
cognitive and emotional stimulation, or wake repeatedly to
check notifications. Reduced sleep duration and poorer sleep
quality have been associated with worse mood, emotional
dysregulation, and anxiety symptoms in young people (Hale &
Guan, 2015).

Alonzo et al. (2021) found that social-media use, poorer sleep
quality, and mental-health difficulties were interconnected
among young people. Their systematic review suggested that
frequent or problematic social-media use may be related to
impaired sleep, which may in turn be associated with
depression and anxiety. However, sleep should be measured
directly before it is treated as a confirmed explanatory
mechanism. Since the present study does not include direct
measures of sleep timing, sleep duration, sleep quality, or
nighttime phone use, sleep can only be discussed as a plausible
pathway for future research (Alonzo et al., 2021).

Limitations of Existing Evidence

Although prior research frequently reports associations between
screen exposure and poorer mental-health outcomes, the
evidence has important limitations. First, many studies rely on
self-reported screen-time estimates, which may be influenced
by recall errors or social desirability bias. Device-generated
logs can provide a more objective estimate of time spent on
digital devices, although they still cannot capture the emotional
quality, content, or purpose of device use.

Second, many existing studies use cross-sectional designs.
These studies can identify whether higher screen time and
poorer mental-health scores occur together, but they cannot
establish whether digital use causes psychological distress. It is
possible that adolescents with depression, anxiety, loneliness, or
social difficulties spend more time online as a coping or
avoidance strategy. Therefore, the relationship may be
bidirectional rather than one-directional (Keles et al., 2020;
Stiglic & Viner, 2019).

Third, evidence does not support one universal “safe” screen-
time limit that applies equally to every adolescent. The impact
of digital engagement may depend on the individual’s age,
psychological vulnerability, sleep habits, social environment,
type of online activity, family support, and whether screen use
replaces protective activities such as exercise, sleep, school
engagement, or face-to-face relationships (Stiglic & Viner,
2019).

Research Gap and Study Rationale

Previous research demonstrates a need for studies that combine
more objective measures of digital exposure with multiple
dimensions of adolescent mental health. Many studies focus
only on depression, only on social-media use, or only on self-
reported screen-time duration. The present study addresses this
gap by examining objectively logged non-academic screen time
alongside depressive symptoms, anxiety symptoms, and
perceived loneliness in adolescents aged 13 to 18 years.

By using the PHQ-9, GAD-7, and UCLA Loneliness Scale
Version 3, the study evaluates multiple, related aspects of
psychological wellbeing. The use of mobile operating-system
screen-time logs also reduces dependence on retrospective
estimates. However, because this study is cross-sectional, its
findings should be interpreted as associations and should not be
used to claim that screen time directly causes depression,
anxiety, or loneliness.

3. METHODOLOGY

The cross-sectional cohort consisted of 100 adolescent
volunteers (N = 100) aged 13 to 18 years (M = 15.6, SD =
1.3). Participants were selected using stratified convenience
sampling from regional community youth programs, secondary
schools, and local recreational clubs to seek representation
across socioeconomic backgrounds. The final sample
comprised 51 participants identifying as female, 46 as male,
and 3 as non-binary or gender-expansive.

Ethical review procedures were followed. Written informed
consent was obtained from parents or legal guardians, and
written assent was obtained from participants before data
collection. All raw data were anonymized through
alphanumeric participant codes to protect confidentiality.
Because device-usage logs and mental-health questionnaire
responses are sensitive data, access, retention, and analysis
should comply with the approved ethics protocol and applicable
privacy requirements.

Multi-Dimensional Mental-Health Battery

To assess distinct but related dimensions of psychological

wellbeing, the study wused three established self-report

instruments:

e Patient Health Questionnaire-9 (PHQ-9): The PHQ-9 is
a nine-item self-report measure of depressive symptom
severity based on DSM depressive-symptom criteria.
Participants rate symptoms experienced during the
preceding two weeks on a four-point scale ranging from 0
(“not at all”) to 3 (“nearly every day”), producing total
scores from 0 to 27. The PHQ-9 has been validated as a
depression screening measure in adolescents; in one
adolescent validation study, a score of 11 or above
provided optimal sensitivity and specificity for identifying
probable major depression. The PHQ-9 should be
interpreted as a screening tool and not as a substitute for a
diagnostic clinical interview (Kroenke et al., 2001;
Richardson et al., 2010).

o Generalized Anxiety Disorder-7 (GAD-7): The GAD-7
is a seven-item self-report scale that assesses the frequency
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and severity of generalized anxiety symptoms over the
previous two weeks. Scores range from 0 to 21.
Conventional severity categories are 5, 10, and 15 for mild,
moderate, and severe symptom levels, respectively;
however, adolescent validation research has also identified
a score of 11 as an optimal threshold for detecting
moderate anxiety severity in an adolescent clinical sample.
The scale measures anxiety symptoms and does not
independently diagnose generalized anxiety disorder or
panic disorder (Mossman et al., 2017; Spitzer et al., 2006).

e UCLA Loneliness Scale (Version 3): The UCLA
Loneliness Scale Version 3 is a 20-item measure of
subjective loneliness and perceived social isolation.
Participants rate the frequency of loneliness-related
experiences on a four-point response scale, and higher total
scores reflect greater perceived loneliness. It is important
to refer to this as the 20-item Version 3, rather than as a
short form (Russell, 1996).

Screen-Time Tracking Verification

A methodological objective of this study was to reduce reliance
on retrospective  self-reported  screen-time  estimates.
Participants submitted available screen-time summaries from
Apple Screen Time or Google Digital Wellbeing. The primary
independent variable was average daily non-academic screen
time over a 14-day period. It included time spent on social
networking, short-form video streaming, instant messaging, and
leisure gaming, while school-mandated educational device use
was excluded where identifiable.

This approach improves behavioral measurement relative to
unaided recall but does not fully establish the content,
emotional context, purpose, timing, or social quality of screen
engagement. For example, the same total duration could
represent supportive communication with friends, passive
social-media browsing, gaming, or distress-driven late-night
use; these activities may have different relationships with
wellbeing (Keles et al., 2020; Nakshine et al., 2023).

Correlation and Nonlinear Regression Analysis

Pearson product-moment correlation coefficients were
calculated to assess the association between daily non-academic
screen time and mental-health scale scores. Screen time was
positively associated with depressive symptoms (r = 0.58, p <
.001), anxiety symptoms (r = 0.54, p <.001), and perceived
loneliness (r = 0.42, p < .01).

A segmented linear regression analysis was then used to
explore whether the association appeared non-linear within the
sample. The analysis indicated an apparent inflection point near
3.5 hours of daily non-academic device use. Among
participants reporting less than 3.5 hours per day, incremental
screen-time differences were not substantially associated with
PHQ-9 or GAD-7 scores (R? = 0.06). Above 3.5 hours per
day, model fit increased (R? = 0.48); in this higher-use
subgroup, each additional hour of screen time was associated
with a 2.1-point higher PHQ-9 score and a 1.8-point higher
GAD-7 score.

This threshold should be treated as exploratory and specific to
the present sample. Existing reviews do not support a single
universal cut-off that can classify screen exposure as safe or
harmful across all adolescents, platforms, activities, and social
contexts (Stiglic & Viner, 2019).

4. DISCUSSION

The findings show that higher non-academic screen time co-
occurred with higher depressive-symptom, anxiety-symptom,
and loneliness scores in this sample. This pattern is broadly
consistent with systematic reviews reporting associations
between heavier or problematic social-media and screen use
and poorer adolescent mental-health outcomes (Keles et al.,
2020; Nakshine et al., 2023).

However, these results must not be interpreted as evidence that
screen time directly causes depression, anxiety, or loneliness.
Cross-sectional studies cannot establish temporal order. It is
plausible that adolescents with pre-existing anxiety, low mood,
social exclusion, or poor sleep may turn to digital spaces for
distraction, reassurance, social contact, or avoidance. The
association may therefore be bidirectional, or may partly reflect
unmeasured factors such as family stress, bullying,
socioeconomic conditions, baseline psychopathology, sleep
quality, physical activity, and the nature of online interactions.
Recent longitudinal research suggests that cross-sectional
screen-time associations can be substantially stronger than
prospective effects, reinforcing the need for caution in causal
interpretation (Keles et al., 2020; Stiglic & Viner, 2019).

The positive association between screen time and loneliness can
be discussed as a possible “loneliness paradox”: frequent online
contact does not necessarily correspond to a sense of
meaningful social connection. Online interaction may be
supportive for some adolescents, while passive use, harmful
social comparison, cyberbullying, social exclusion, or
displacement of in-person activity may be harmful for others.
The present design cannot determine which of these pathways
explains the observed association.

Sleep disruption is another plausible pathway that merits further
investigation. Reviews have reported associations between
frequent or late-night social-media use, poorer sleep quality,
and poorer mental-health outcomes in young people. Yet
because the present study did not directly measure sleep
duration, sleep timing, melatonin, or sleep architecture, it
cannot establish sleep disruption as a mediator of the
association observed here (Alonzo et al., 2021; Hale & Guan,
2015).

Similarly, exposure to idealized online portrayals and social
comparison may contribute to distress for some adolescents, but
the current data do not measure comparison behavior, platform
content, online feedback, or problematic use. Future studies
should examine these mechanisms directly rather than infer
them from total screen-time duration alone.

Methodological Limitations
Despite the use of device-logged exposure data, this study has
several limitations:
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e The cross-sectional design prevents conclusions about
causality, directionality, or developmental change over
time.

e Convenience sampling limits generalizability beyond the
participating communities.

e A sample of 100 participants may have limited power for
subgroup analyses, including analyses by age, gender,
socioeconomic background, device type, or activity
category.

e  Operating-system logs improve measurement of duration
but do not fully capture the quality, content, purpose,
timing, or interpersonal context of digital engagement.

e The reported 3.5-hour threshold was identified within this
sample and requires replication in independent, adequately
powered longitudinal samples before being used in clinical
or public-health guidance.

e PHQ-9 and GAD-7 scores indicate symptom burden and
screening risk; they do not independently confirm
psychiatric diagnoses.

e Potential confounding variables—including sleep, physical
activity, bullying, family environment, pre-existing
mental-health conditions, and offline social support—were
not described as adjusted for in the present analysis.

Longitudinal, preregistered research with repeated device-

logged measures and clinically structured diagnostic interviews

would be better suited to clarify temporal direction and
potential mechanisms.

5. CONCLUSION

This study found that greater daily non-academic screen time
was associated with higher depressive-symptom, anxiety-
symptom, and loneliness scores among 100 adolescents. The
association appeared stronger above approximately 3.5 hours
per day in this specific sample; however, this result should be
interpreted as an exploratory statistical finding, not as a
universal clinical threshold or causal safety limit.

The practical implication is not that all adolescent digital use
should be restricted equally. Instead, clinicians, parents,
schools, and public-health programs may benefit from assessing
the broader digital environment: amount of use, late-night use,
content, social interactions, problematic or compulsive patterns,
sleep disruption, and whether digital use displaces protective
activities such as sleep, exercise, school engagement, and in-
person relationships. Device-logged data may be a useful
adjunct to clinical assessment when used ethically and with
appropriate consent, but it should complement—not replace—
clinical interviews and assessment of family, school, peer, and
environmental factors.
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