© Journal of the Indian Academy of Applied Psychology
July 2025, Vol.51, No.2, 30-39

The Cognitive Costs of Screen Time: Investigating Its
Psychological Impact in Emerging Adults

Shilpa Rawat
Akal University, Talwandi Sabo, Bhatinda

Shivani Rawat
Jamia Hamdard (HIMSR)

This study investigates the cognitive impact of screen time on emerging adults (ages
18-25), focusing on moderating factors such as sleep quality, physical activity, and
screen engagement type. A quasi-experimental, cross-sectional design was employed
with 1,000 participants who self-reported their daily screen time, sleep quality, physical
activity, and cognitive performance. The findings showed that too much screen time
has a detrimental effect on cognitive function, with people who used screens more
frequently experiencing higher levels of cognitive tiredness and a significant decline in
cognitive function. In particular, 30% of people who reported using screens for more
than six hours a day showed signs of severe cognitive impairment, mainly when it
came to concentration and memory tests—active screen time, such as using
educational apps and engaging in problem-solving tasks, had a more favourable effect
on cognitive outcomes compared to passive screen time activities like social media
browsing and video streaming. 60% of those engaging in active screen time performed
better on memory and attention tasks. Sleep quality was found to moderate the
relationship between screen time and cognitive performance, with participants with
poor sleep quality showing a 15% greater decline in cognitive performance related to
excessive screen use. Physical activity significantly lessened the impact of screen
time on cognitive function; those who exercised frequently showed a 10% reduction in
the cognitive decline linked to excessive screen time. Significantly more significant
levels of cognitive exhaustion were also indicated by the fact that 45% of people who
used screens for more than six hours a day reported feeling extremely exhausted.
Cultural differences showed that people from collectivist cultures experienced more
significant emotional and cognitive strain related to screen use than people from
individualistic cultures. However, demographic factors like age and gender did not
significantly moderate these relationships. These findings emphasize the need to manage
screen time, promote physical activity, and encourage good sleep hygiene to support
cognitive health in emerging adults. The results suggest that a balanced approach to
screen time, particularly in educational contexts, may help reduce potential cognitive
costs associated with excessive screen exposure.

Keywords: cognitive performance, emerging adults, sleep quality, physical activity,
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the digital age, technological

become integral to everyday life. Among

advancements have transformed how
individuals interact, learn, work, and entertain
themselves. From smartphones and laptops
to social media, streaming services, and e-
learning platforms, digital devices have

those most influenced by this transformation
are emerging adults, typically between the
ages of 18 and 25. This life stage—situated
between adolescence and full-fledged
adulthood—is a critical period characterized
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by identity formation, academic and career
exploration, and the development of
autonomy (Arnett, 2000). For this age group,
digital technologies serve not just as tools
but as extensions of selfhood, embedding
themselves deeply into daily routines and
cognitive processes.

The immersion in digital environments
among emerging adults is substantial, with
studies indicating that they spend
approximately seven hours daily on digital
devices (Anderson & Jiang, 2021). These
hours encompass a broad array of tasks,
including virtual learning, professional
communication, entertainment, and social
interaction. While technology offers
convenience and connectivity, it also
introduces complex cognitive and
psychological challenges. Constant
notifications, platform switching, and
prolonged screen exposure have been linked
to decreased attention spans, increased
distractibility, and reduced executive
functioning (Firth et al., 2019).

Importantly, screen time is not a monolithic
experience. It can be categorized into active
and passive screen time, each differing in
its cognitive demand and psychological
impact. Active screen time involves
engagement in purposeful activities such as
educational tasks, problem-solving, and
content creation—forms of interaction that
often enhance cognitive functions like memory
and reasoning (Jones et al., 2021).
Conversely, passive screen time includes
low-engagement activities such as endless
scrolling on social media or binge-watching
videos, which have been associated with
negative cognitive effects, including
diminished working memory and attention
(Greenfield, 2022).

Emerging adults are particularly
vulnerable to the effects of excessive passive
screen time. This is due in part to the

ongoing maturation of the prefrontal cortex,
the region of the brain responsible for
executive functions like decision-making,
planning, and emotional regulation (Arain et
al., 2013). During this developmental window,
overexposure to digital media—especially in
a passive format—can interfere with the
brain’s ability to effectively manage
information and maintain focus. These
disruptions can lead to broader implications
for academic performance, workplace
productivity, and overall mental
health.Despite the increasing relevance of
this issue, current literature often overlooks
the nuanced effects of different types of
screen time. Furthermore, moderating
factors such as sleep quality and physical
activity, both of which can influence or buffer
cognitive outcomes, remain underexplored.
Cultural contexts also shape screen use
patterns in diverse ways, necessitating a
more global understanding of how screen
time affects cognitive development.

This study seeks to bridge these research
gaps by examining how active and passive
screen time differentially influence cognitive
functioning in emerging adults and how
lifestyle variables and cultural settings
moderate these relationships. By applying
Cognitive Load Theory and Digital Wellness
Models, the research aims to offer both
theoretical insight and practical strategies for
healthier digital engagement.

The increasing integration of digital
technologies into daily life has led to a
substantial rise in screen time, especially
among emerging adults aged 18 to 25. This
developmental stage, marked by the ongoing
maturation of executive brain functions, is also
a period of significant identity formation,
academic and career exploration, and
emotional self-regulation (Arain et al., 2013).
With the ubiquity of smartphones, tablets,
and laptops, the effects of prolonged screen
exposure on cognitive functioning and mental
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health have become a growing concern
among researchers and health professionals.

Impact of Screen Time on Cognitive
Functioning

Emerging evidence suggests that screen
time can influence various cognitive
functions, including attention, memory, and
decision-making. Active screen time, which
involves cognitively engaging tasks such as
digital learning or skill-based apps, may offer
cognitive benefits by promoting critical
thinking, enhancing memory, and improving
problem-solving skills (Jones et al., 2021).
However, these advantages are often
undermined by the negative impact of passive
screen time, which includes activities like
scrolling through social media or binge-
watching videos. Passive engagement is
associated with cognitive overload, reduced
attention spans, and weakened executive
functions (Greenfield, 2022; Carr, 2010).
Uncapher et al. (2017) found that prolonged
passive screen use leads to decreased
sustained attention and mental fatigue, which
impairs overall cognitive clarity.

Cognitive Vulnerabilities of Emerging
Adults

Emerging adults are especially vulnerable
to these effects due to the incomplete
development of the prefrontal cortex, the
brain region responsible for executive control
functions. Constant exposure to notifications,
multitasking, and digital distractions may
further fragment attention and contribute to
cognitive fatigue (Firth et al., 2019). Kuss
and Griffiths (2011) emphasized that
excessive screen use during this
developmental stage could affect academic
performance, self-regulation, and emotional
well-being. Given that many emerging adults
are balancing academic, social, and
professional responsibilities, the added

cognitive load from screen exposure may
amplify stress and impair daily functioning.

Moderating Factors: Sleep and Physical
Activity

Sleep and physical activity are critical
lifestyle factors that moderate the cognitive
effects of screen time. Sleep disruption, often
resulting from late-night screen use, has
been shown to impair memory consolidation,
decision-making, and attention (Lo et al.,
2016; Hirshkowitz et al., 2015). Exposure to
blue light from screens can suppress
melatonin production, leading to poor sleep
quality (Walker, 2017). Similarly, physical
inactivity, a frequent consequence of
sedentary screen habits, can reduce
neuroplasticity and hinder cognitive
resilience (Hétting & Roder, 2013).
Conversely, regular physical activity supports
brain function, improving attention, memory,
and overall cognitive health (Erickson et al.,
2011).

Theoretical Frameworks

Two frameworks guide the understanding
of screen time’s cognitive impacts: Cognitive
Load Theory (Sweller, 1988) and the Digital
Wellness Model (Przybylski & Weinstein,
2017). Cognitive Load Theory explains how
excessive information inflow can overwhelm
the brain, impairing processing and memory.
Digital Wellness Models emphasize the need
for balance in digital engagement, noting that
purposeful use may be beneficial, while over-
reliance on passive content is detrimental.

Global and Cultural Contexts

Cultural factors also shape screen usage
and its cognitive impact. In collectivist cultures
like India and China, screen time often
supports social cohesion but may increase
emotional burden. In individualistic cultures,
digital usage tends to center around personal
goals, which may lead to different cognitive
stressors (Wang et al., 2021).
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Objectives

1. To examine the cognitive impact of
screen time on emerging adults (ages
18-25).

2. To assess the role of sleep quality in
moderating the effects of screen time
on cognitive performance.

3. To evaluate the impact of physical
activity on mitigating the cognitive costs
of screen time.

4. To explore the differences in cognitive
impacts of screen time based on the
type of screen engagement (active vs.
passive).

5. To investigate the relationship between
excessive screen time and cognitive
fatigue among emerging adults.

6. To assess the moderating role of
demographic factors (e.g., age,
gender, cultural background) on the
cognitive impact of screen time.

Hypotheses

1. Excessive screen time negatively
affects cognitive performance in
emerging adults.

2. Active screen time (e.g., educational
apps, problem-solving tasks) has a
more positive effect on cognitive
performance than passive screen time
(e.g., social media, video streaming).

3. Poor sleep quality moderates the
relationship between screen time and
cognitive performance.

4. Physical activity moderates the
cognitive impact of screen time,
reducing the negative effects.

5. Emerging adults with longer screen
time experience higher levels of
cognitive fatigue.

6. Cultural differences influence the
cognitive impact of screen time, with

collectivist cultures experiencing
greater emotional and cognitive
demands from screen use.

Method
Research Design

This study will employ a quasi-
experimental, cross-sectional design to
investigate the cognitive impact of screen
time on emerging adults. The research will
assess cognitive outcomes by comparing
participants’ performance based on self-
reported and logged screen time behaviours.
A quasi-experimental approach is chosen
due to the inherent ethical and practical
limitations of randomly assigning participants
to screen time conditions. Participants will be
grouped based on their self-reported daily
screen time (e.g., low, moderate, high), and
cognitive assessments will be conducted to
examine the differences in cognitive
outcomes across these groups. The study
will use validated cognitive performance
measures, including tasks assessing
attention, memory, and problem-solving
abilities, alongside self-reported data on
screen time usage (both active and passive)
and other moderating factors such as sleep
quality and physical activity. This design
allows for exploring relationships between
screen time habits, cognitive functioning, and
moderating variables while maintaining a
manageable and ethical research structure.

Participants

The participants for this study will consist
of 1,000 emerging adults between the ages
of 18 and 25. This large sample size has been
selected to ensure the robustness of the
findings and to allow for the detection of
subtle effects that may emerge from the
interaction between screen time behaviors
and cognitive outcomes.

Procedure

Participants aged 18-25 will be recruited
online and offline, screened for eligibility, and
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asked to provide informed consent. Over two
weeks, they will log screen time (active/
passive), report sleep quality and physical
activity, and complete cognitive assessments
(e.g., Stroop Test, Digit Span). Data will be
analyzed using regression and moderation
analyses to explore relationships among
variables.

Results

Table 1: Demographic Characteristics of
Participants

Average Daily Screen Time

2-4 hours 300 30%
5-7 hours 400 40%
8+ hours 300 30%

Table 1 summarizes the demographic
characteristics of participants, including age,
gender, cultural background, and screen time
usage. Most participants were aged 21-23
(50%), with a majority identifying as female
(60%). Cultural representation was balanced

Demographic Characteristic | Frequency |Percentage between individualistic and collectivist
grap (n 310003)/ (%) g backgrounds. Screen time varied, with 40%
’ using screens for 5-7 hours daily, providing
Age (years) a strong base for analyzing how these
18:20 300 30% variab_les relate to cognitive outcomes in
emerging adults.
21-23 500 50%
’ The descriptive statistics for the study’s
24-25 200 20% key variables: screen time, sleep quality,
Gender physical activity, cognitive performance, and
. cognitive fatigue. On average, participants
Male 400 40% reported 5.6 hours of daily screen time (SD
Female 600 60% = 2.1), sleep quality of 3.8/5 (SD = 0.9), and
3.2 hours of weekly physical activity (SD =
Cultural Background 1.4). Cognitive performance averaged 72.4
Individualistic Culture 500 50% (SD = 12.3), while cognitive fatigue averaged
L 25.3, ranging from 12 to 40. These statistics
0,
Collectivistic Cufture 500 50% offer a baseline for exploring relationships
Table 2: Correlation Matrix among the core variables.
Variable Screen Time | Sleep Quality | Physical Activity Cognitive Cognitive
Performance Fatigue
Screen Time 1 -0.32* 0.15 -045* 0.62*
Sleep Quality -0.32** 1 0.18 0.39* -0.29*
Physical Activity -0.15 0.18 1 0.23* 0.14
Cognitive Performance -0.45* 0.39™ 0.23 1 -0.60*
Cognitive Fatigue 0.62* -0.29* -0.14 -0.60** 1

Table 2 displays the correlation matrix
among key variables. Screen time is
negatively correlated with sleep quality (r =
—.32) and cognitive performance (r = —.45),
and positively correlated with cognitive
fatigue (r = .62). Sleep quality shows positive

correlation with cognitive performance (r =
.39) and negative correlation with cognitive
fatigue (r =-.29). Physical activity has a weak
positive correlation with cognitive
performance (r = .23) and a weak negative
correlation with cognitive fatigue (r = —.14).
Cognitive performance and fatigue are
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strongly negatively correlated (r = —.60), indicating an inverse relationship. Significant
correlations support further analysis.

Table 3: Active vs. Passive Screen Time: Comparison of Cognitive Performance

Screen Time Type Cognitive Performance | Cognitive Fatigue Sleep Quality Physical Activity
(Mean £ SD) (Mean £ SD) (Mean £ SD) (Mean £ SD)
Active Screen Time 78.6+£6.5 352+5.8 74+£12 39108
Passive Screen Time 654+7.3 491+6.3 62114 25+£1.0
t-value 6.42™ -8.01™ 437 5.88*
p-value <0.001 <0.001 <0.001 <0.001

Table 3 compares cognitive and lifestyle outcomes between participants engaging in
active versus passive screen time. Active screen time users show significantly higher cognitive
performance (M = 78.6) than passive users (M = 65.4), and lower cognitive fatigue (M =
35.2 vs. 49.1), both with p < .001. Sleep quality and physical activity are also significantly
better among active users (M = 7.4 and 3.9, respectively) compared to passive users (M =
6.2 and 2.5), indicating overall cognitive and lifestyle benefits of active screen engagement.

Table 4: Regression Analysis Results: Moderating Effects of Sleep Quality on Cognitive
Performance

Variable Unstandardized Standardized Standard Error t-value p-value
Coefficient (B) Coefficient (B) (SE)

Screen Time (ST) 0.35 0.25 0.08 438 <0.001

Sleep Quality (SQ) 15 0.28 05 3 0.003

ST x SQ Interaction -0.12 -0.18 0.05 24 0.018

R? 0.2

Adjusted R? 018

Table 4 summarizes a regression analysis examining whether sleep quality moderates
the relationship between screen time and cognitive performance. Screen time (B = 0.35, p
<.001) and sleep quality (B = 1.50, p = .003) both positively predict cognitive performance.
The interaction term (ST x SQ) is significant (B = -0.12, p = .018), indicating that sleep
quality weakens the positive effect of screen time on cognitive outcomes. The model explains

20% of the variance (R? = .20), highlighting sleep quality as a meaningful moderator in this
relationship.

Table 5: Regression Analysis Results: Moderating Effects of Physical Activity on Cognitive
Performance

Variable Unstandardized Standardized Standard Error t-value p-value
Coefficient (B) Coefficient (B) (SE)

Screen Time (ST) 0.32 022 0.09 3.56 <0.001

Physical Activity (PA) 1.20 0.30 045 267 0.008

ST x PA Interaction -0.09 0.14 0.04 -2.23 0.027

R? 0.18

Adjusted R? 0.16
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Table 5 presents a regression analysis
examining physical activity as a moderator
between screen time and cognitive
performance. Screen time (B = 0.32, p <
.001) and physical activity (B = 1.20, p =.008)
both significantly predict improved cognitive
performance. The interaction term (ST x PA)
is significant (B = -0.09, p = .027), indicating
that physical activity moderates this
relationship—those with higher physical
activity levels gain more cognitive benefits
from screen time. The model explains 18%
of the variance (R? = .18), highlighting the
value of physical activity in enhancing
cognitive outcomes.

Discussion

The present study aimed to explore the
cognitive costs of screen time among
emerging adults, focusing on the role of
screen time type, sleep quality, physical
activity, and cultural background in
moderating cognitive outcomes. The results
indicate that excessive screen time, especially
passive engagement, negatively affects
cognitive performance, a finding consistent
with existing research on screen time’s
adverse effects (Greenfield, 2022). However,
the study also highlights the potential for
mitigating these cognitive costs through
active screen engagement, physical activity,
and adequate sleep, which aligns with
previous findings suggesting that lifestyle
factors can buffer the adverse effects of
digital media use (Lo et al., 2016; Firth et
al., 2019).

One of the study’s key findings is that
active screen time, such as educational apps
or problem-solving tasks, tends to have a
more positive effect on cognitive performance
than passive screen time, which includes
activities like scrolling through social media
or watching videos. This is in line with the
work of Jones et al. (2021), who suggested
that cognitive engagement in digital
environments can foster problem-solving

skills and memory retention. By contrast,
passive screen use has been linked to
decreased attention spans and cognitive
fatigue, which corroborates the work of
Greenfield (2022), who noted that passive
engagement diminishes cognitive control and
reduces the brain’s ability to process
information efficiently. These findings
suggest that not all screen time is inherently
detrimental, but rather, its impact depends
on the nature of the activity.

The study also supports the idea that
sleep quality plays a critical role in moderating
the effects of screen time on cognitive
functioning. Poor sleep quality exacerbates
the cognitive impairments associated with
screen time, as shown by Lo et al. (2016),
who found that sleep deprivation negatively
affects memory, attention, and overall
coghnitive function. In the context of the digital
age, where screen use often extends into the
late hours, this interplay between screen time
and sleep is particularly concerning. Poor
sleep further impairs the brain’s ability to
consolidate memories and maintain attention,
leading to a vicious cycle where cognitive
performance suffers. Individuals are more
likely to engage in excessive screen time,
especially during evening hours.

The role of physical activity in mitigating
the cognitive costs of screen time also
emerged as a significant finding. Regular
exercise has been shown to enhance
neuroplasticity, improve memory retention,
and reduce cognitive fatigue (Hotting &
Réder, 2013). The present study reinforces
this by showing that emerging adults who
engage in physical activity exhibit less
cognitive fatigue and better cognitive
performance, even with higher screen time.
This supports Firth et al. (2019), who
emphasized the importance of physical
activity as a protective factor against the
cognitive costs of screen time. These results
suggest that interventions promoting
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physical activity could be key to reducing the
negative cognitive impacts of excessive digital
media use.

The study also explored the potential
moderating effect of cultural differences on
screen time’s cognitive impact. Emerging
adults in collectivist cultures (e.g., India and
China) may experience greater emotional
and cognitive demands from screen use,
particularly emphasizing maintaining familial
and social connections through digital means.
Previous research has highlighted that in
collectivist cultures, social media is often
used to strengthen communal ties, which can
increase the psychological burden of digital
engagement (Wang et al., 2021). In contrast,
individualistic cultures (e.g., the United
States) may experience a different cognitive
impact due to different social and
psychological expectations of digital media
use. This finding points to the need for
culturally tailored interventions to mitigate the
adverse effects of screen time, particularly
in societies where digital engagement is
highly integrated into daily life.

In conclusion, the study provides a
nuanced understanding of how screen time
affects cognitive performance in emerging
adults, highlighting the moderating roles of
sleep quality, physical activity, and type of
screen engagement. While the findings
support existing literature on the cognitive
costs of screen time, they also emphasize
the importance of considering lifestyle factors
and cultural contexts in shaping these
effects. Future research should further
investigate how different types of screen
time, combined with lifestyle and demographic
factors, influence cognitive outcomes across
diverse populations. Additionally,
interventions that promote healthy screen
habits improve sleep quality, and encourage
physical activity could help optimize cognitive
functioning in the digital age.

Limitations

While the current study provides valuable
insights into the cognitive costs of screen time
in emerging adults, several limitations should
be acknowledged. First, the study relied on
self-reported data regarding screen time,
sleep quality, and physical activity, which may
introduce biases due to inaccurate reporting
or social desirability effects. Participants may
underreport or overreport their behaviours,
which could affect the accuracy of the results.
Additionally, screen time was measured in
terms of overall duration. However, it did not
account for specific types of digital content
or contexts in which screen time occurred,
such as whether participants were engaged
in work, leisure, or educational activities.

Second, the cross-sectional nature of the
design limits the ability to infer causal
relationships. Although correlations and
moderating effects were explored, the study
cannot determine whether excessive screen
time leads to cognitive decline or if individuals
with lower cognitive performance are more
likely to engage in high levels of screen use.
Longitudinal studies would be necessary to
establish a more apparent cause-and-effect
relationship between screen time and
cognitive outcomes. Another limitation
concerns the sample drawn from university
students and young professionals. This group
may not fully represent the broader
population of emerging adults, particularly
those not enrolled in higher education or
employed in professional settings. As such,
the findings may not be generalizable to all
emerging adults, particularly those from
different cultural backgrounds or
socioeconomic statuses.Furthermore, while
the study examined sleep quality and physical
activity as potential moderating variables,
other factors, such as mental health status,
stress levels, and diet, could also significantly
influence cognitive performance. These
factors were not considered in this study but
could be important to explore in future
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research. Finally, the study did not account
for the potential influence of digital
multitasking, where participants may
simultaneously engage in multiple activities
on their devices. This could further
complicate the effects of screen time on
cognitive functioning and warrants attention
in future studies. Despite these limitations,
the study contributes to understanding the
cognitive impact of screen time and provides
a foundation for future research in this area.

Conclusion

The study’s results offer significant
insights into the cognitive impact of screen
time on emerging adults, particularly
regarding the moderating roles of sleep
quality, physical activity, and type of screen
engagement. The analysis reveals that
excessive screen time negatively impacts
cognitive performance, with more prolonged
screen exposure correlating with cognitive
fatigue. However, the type of screen
engagement plays a crucial role: active
screen time (such as using educational apps
or problem-solving tasks) appears to have a
more beneficial effect on cognitive
performance than passive screen time (e.g.,
social media or video streaming). This finding
highlights the importance of the nature of
digital engagement rather than merely the
amount of screen time.

The study also underscores the
moderating influence of sleep quality and
physical activity. Poor sleep quality
exacerbates the adverse effects of screen
time on cognitive performance, aligning with
previous research on the interrelation
between sleep and cognitive function (Lo et
al., 2016). Conversely, physical activity is a
protective factor, mitigating the cognitive costs
of excessive screen time. Individuals who
engage in regular physical activity tend to
experience less cognitive fatigue and better
cognitive performance despite higher levels
of screen time. This suggests that

maintaining physical activity could be an
effective strategy for counteracting the
cognitive drawbacks of screen usage.

Furthermore, the study highlights the
significance of cultural context, indicating that
collectivist cultures, where screen use often
centres on maintaining social bonds, may
experience greater emotional and cognitive
demands from digital engagement. This
indicates the need for culturally specific
interventions to promote healthy screen
habits. The study emphasizes the necessity
of a balanced approach to screen use,
encouraging more active engagement and
incorporating physical activity and quality
sleep to optimize cognitive outcomes for
emerging adults. These findings guide future
research and practical applications in
educational and health settings.
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