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Impact of Screen Time on Cognitive Development and
Mental Health among Indian Adolescents
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Abstract

This research paper synthesizes scientific literature to examine the association between
prolonged screen exposure and its cognitive, neurobiological, and psychological outcomes in
Indian adolescents, a population experiencing unprecedented digital immersion accelerated by
the COVID-19 pandemic and situated within a unique socio-cultural context of high academic
pressure. The evidence indicates that high-duration, passive screen use and media multitasking
are associated with observable neurobiological changes, including premature cortical thinning,
reduced white matter integrity, and dysregulation of dopamine and melatonin pathways. These
changes manifest as measurable deficits in executive functions-such as working memory and
inhibitory control-and a fracturing of attention, which collectively contribute to declining
academic performance. Furthermore, excessive screen time is strongly correlated with adverse
mental health outcomes, including heightened anxiety, depression, and stress, and can erode
social-emotional skills by displacing real-world interactions. The impact is not uniform, as
moderating factors like the distinction between active and passive engagement, content quality,
and parental co-viewing play a crucial moderating role. The report concludes that a multi-
pronged strategy is necessary, focusing on shifting from screen time to screen quality, promoting
“unitasking”, integrating digital well-being into educational curricula, and developing nuanced
public health policies to support healthy digital habits for India's youth.
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Introduction:

The Digital Saturation of Indian Adolescence

The New Digital Milieu guideline by pediatric authorities (American
The contemporary Indian adolescent exists Academy of Child and Adolescent Psychiatry, 2020).

within an unprecedented digital milieu, a reality Urban adolescents spend nearly twice as much time

shaped by the rapid proliferation of affordable digital on screens as rural peers, and screen time strongly

devices and widespread internet access. This correlates with reduced physical activity (Kaur et al.,

immersion means that adolescence, a period of 2020). National data suggest that during the

profound neurodevelopmental plasticity, now takes pandemic, average daily exposure rose to 6—7 hours-

place within a novel and screen-saturated levels sustained even post-pandemic (Mehta et al.,

environment.. Digital devices are no longer peripheral 2023).

tools but are deeply integrated into the social and COVID-19: A Digital Catalyst:

educational fabric, fundamentally altering the The COVID-19 pandemic served as a critical

dgvillg[;ir:r?nt_ﬂ]iseﬁgirleir:/ceens ric;fe tlgd\;\?hsat \g?)sr:]eyr?;\tz inflection point, dramatically accelerating these pre-
pop : g existing trends. The almost overnight transition to

;ec:vrcer(:zc%gzlilzeen; zglse:ssig:iii(i: r:ﬁtn aidddlg:gwi’nghr;ﬁglilg online education mf_:lndated by public health measures
health concern across the nation. The central pusheq screen. time to ur)precedented Ievel§ ’
challenge lies in understanding hoW this constant effectively plurrmg the bogndarlg > betyveen academic
sensory stimulation, with its unique cognitive and recreatlt_)nal use. II_)urmg this period, a study_ of
demands and socialy dynamics, interacts with the adolescents in Mumbai reported a mean screen time
structural and functional dévelopment of the of over seyen hours on weekdgys (Moitra & Madan,
adolescent brain 2022), while research on medical _students_found an
‘ average of over six hours daily. This forced
Quantifying the Exposure: immersion has created a significant policy-behavior
Empirical studies show that most Indian gap. In response to the shift to online learning, the
adolescents exceed recommended screen limits. Indian Ministry of Education issued the PRAGYATA
Surveys in North Karnataka and Delhi report 3-5 guidelines in 2020, which recommended limits on the
hours of daily exposure, far beyond the two-hour duration of daily online classes, such as a maximum
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of three hours for grades 9-12. However, the data Functional Network Changes:
showing total screen time far exceeding these Functional MRI analyses associate heavy
educational limits-often by several hours-reveals that screen use with reduced coordination between the
current policy addresses only a fraction of the Central Executive Network (CEN) and the Default
adolescent's digital day. The bulk of screen exposure Mode Network (DMN), impairing focus and self-
occurs in the unstructured and unregulated domain of regulation (Firth et al., 2019). Studies report
recreational use. The recent establishment of an diminished connectivity between cognitive control
Indian Council of Medical Research (ICMR) Centre hubs, including the anterior cingulate cortex (ACC),
for Addictive Behaviors, tasked with addressing the correlating with increased distractibility and
“excessive and problematic use of technology”, can emotional instability. Adolescents engaging in heavy
be seen as a reactive acknowledgment of this gap. media multitasking display decreased gray matter in
It signals that the problem has outpaced the ACC, reflecting overtaxed executive systems
preventative policy and now requires a more robust, (Moisala et al., 2016).
clinical-level intervention, reflecting a systemic lag
between the pace of technological adoption and the
development of effective public health governance.

Neurochemical Dysregulation:
Dopamine Pathway
Digital media deliver rapid, variable rewards likes,

Adolescent  Neurodevelopment and  Digital wins, or notifications-triggering repeated dopamine
Vulnerability: release. Overexposure can desensitize reward
Adolescence  marks a critical period  of receptors, fostering addictive tendencies and attention

neuroplasticity, during which synaptic pruning and fragmentation similar to ADHD symptoms (Ra et al.,
myelination refine neural networks. The prefrontal 2018). The overstimulated reward system makes
cortex (PFC)-responsible for executive functions such traditional learning seem dull, fueling compulsive

as planning, inhibition, and decision-making-matures
last. This protracted development makes adolescents
highly sensitive to environmental stimuli and
particularly vulnerable to the instant-gratification
triggers abundant in digital media.

The Neurodevelopmental Mismatch:

The adolescent brain, evolutionarily tuned for
real-world social learning and gradual reward, now
operates in a digital environment engineered for
instant gratification. Social media and gaming exploit
dopamine-driven reward circuits, while academic and
social pressures in India intensify reliance on screens
both as tools for success and escape. This duality-
academic compulsion and emotional refuge-creates a
cycle of overuse and dependency.

Neurobiological Correlates of Screen Exposure: *
A growing body of research utilizing advan
neuroimaging techniques (e.g., Firth et al., 20
Jannesar et al., 2023; Paulus et al., 2019) has begur |
elucidate the neurobiological mechanisms throl
which prolonged screen exposure may influence

developing adolescent brain. The evidence po
toward observable changes in brain structi
alterations in the function of critical neural netwol
and dysregulation of key neurochemical systems.

Structural Alterations:

The Adolescent Brain Cognitive Development
(ABCD) Study and related findings show premature
cortical thinning and reduced white matter integrity in
children with >7 hours of daily screen time (Paulus et
al., 2019; Hutton et al., 2020). These alterations
indicate reduced efficiency in neural signaling and
have been linked to poorer language and literacy
outcomes (Madigan et al., 2019). Such deviations
likely intensify through adolescence, shaping
cognitive development trajectories.

screen-seeking behavior.

Melatonin Pathway:

Blue light emitted by screens suppresses melatonin,
delaying sleep onset and disrupting circadian rhythms
(Lissak, 2018). Studies show up to 78% of Indian
students experienced sleep disturbances during the
pandemic (Moitra & Madan, 2022). Sleep deprivation
further weakens PFC function, reducing inhibitory
control and sustaining the cycle of overuse (Falbe et
al., 2015).

Cognitive and Academic Consequences:
Executive Function Impairment

Prolonged screen exposure compromises
executive functions:

Working Memory: Excessive screen time correlates
with poorer short-term retention and manipulation of
information, hindering comprehension and reasoning
(Wilmer et al., 2017).

Inhibitory  Control: Overstimulation  diminishes
impulse regulation, producing distractibility and
impulsivity.

Cognitive Flexibility: Contrary to popular belief,
frequent multitaskers exhibit slower task-switching
and increased error rates (Cain et al., 2016), reflecting
inefficient cognitive control.

Attention Deficits:

The “attention economy” conditions adolescents to
rapid content shifts and constant alerts, training the
brain for shallow engagement (Firth et al., 2019).
Indian educators report a sharp decline in students’
ability to sustain focus. Empirical studies link high
screen time to attention deficits and subjective
concentration problems, leading to fragmented
cognitive processing (Ra et al., 2018).

Impact on Academic Achievement:

core
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Diminished attention and executive function behavior may both result from and exacerbate
translate into measurable academic decline. NCERT existing attention difficulties, reinforcing the cycle of
data indicate that students with over six hours of daily distraction.
screen exposure perform 15-20% lower in
standardized  tests. Research in  Karnataka
corroborates this, linking heavy use with reduced
grades and motivation (Ramya et al., n.d.). The
cognitive toll of excessive digital stimulation directly
undermines educational performance (Adelantado- educational content and social co-engagement

Renau et al., 2019). mitigate adverse outcomes, while uninvolved or
Psychological and Developmental Effects in the permissive digital environments intensify them.

Indian Context Mental Health Implications:

Indian studies consistently link excessive screen time
with anxiety, depression, and stress (Goswami &
Parekh, 2023). Saleem & Jan (2024) reported anxiety
in 33%, depression in 38%, and stress in 44% of
surveyed adolescents, with screen overuse as a
significant predictor. The Economic Survey (2024)
characterized this combination of sedentary behavior
and social media exposure as a “lethal mix” for
mental well-being. Social media’s culture of

comparison, _cyberbullylng, and d|srupted_ sleep correlation between screen time and poor mental
(St'.gl'c & _Vmer, 20;9) furth_er_ compounds distress, health outcomes, and a negative impact on academic
while limited physical activity removes a key achievement. The impact of screens is highly

protective factor. dependent on the nature of the engagement, with
Sleep Disruption and Behavioral Changes: active, cognitively demanding use being far less
Blue-light exposure and late-night engagement reduce harmful than passive consumption. Contextual
sleep quality, leading to mood swings, irritability, and factors, such as parental involvement and the quality
aggression. Studies also link violent gaming to of content, play a crucial moderating role.

increased antisocial behavior. Chronic fatigue impairs
emotional regulation, perpetuating anxiety and
impulsivity.

Parental and Contextual Moderation:

Parental co-viewing, discussion, and role-modeling
are crucial buffers. Children often mirror parental
digital habits; thus, mindful adult behavior can
indirectly regulate adolescent exposure. High-quality

Conclusion and Recommendations;

The body of evidence reviewed in this report
indicates that while digital media are not uniformly
detrimental, certain patterns of use -specifically high-
duration, passive, and multitasking-heavy
engagement-are strongly associated with negative
neurobiological and cognitive outcomes during the
uniquely sensitive period of adolescent brain
development. In the Indian context, this is reflected in
data showing widespread overuse, a strong

A Multi-Pronged Strategy for Intervention:

The research findings synthesized above translate into
several actionable, evidence-based recommendations
Erosion of Social-Emotional Skills: for stakeholders invested in the well-being of Indian
Screen overuse displaces family and peer interactions adolescents. These strategies are not arbitrary; they
central to Indian socialization. Adolescents are directly derived from the principal findings of this
communicating mainly through curated digital review:

personas may struggle with empathy, nonverbal
communication, and real-world conflict resolution.
Overreliance on virtual validation weakens emotional
resilience and fosters addictive behaviors.

For Parents and Families:
Shift Focus from Time to Substance: Evolve
the conversation beyond arbitrary durational
limits to focus on the quality of engagement.
Moderating and Protective Factors: Guide adolescents toward active, creative, and
Active vs. Passive Engagement educational screen wuse while discouraging
The impact of screen time depends less on duration prolonged periods of passive consumption and
than on engagement quality. Passive consumption media multitasking.
mindless scrolling or binge-watching promotes ¢ Promote and Model ‘Unitasking’: Emphasize

cognitive stagnation, while active engagement- the value of focused, single-task engagement,
creating, coding, or learning-stimulates problem- particularly for homework and studying, by
solving and executive control (EdSurge, 2019). creating distraction-free environments.

Reframing policies to emphasize “screen quality” e Establish a Collaborative Family Media Plan:
rather than “screen quantity” offers a more realistic Work together to create screen-free zones and

approach to adolescent digital life. times, such as during meals and in bedrooms
Media Multitasking: overnight, to protect face-to-face interaction and

Simultaneous engagement with multiple media sleep. Removing devices from bedrooms is a
streams (MMT) imposes heavy cognitive load, high-impact strategy for improving sleep

fragmenting attention and memory (Uncapher & hygiene.

Wagner, 2018). Adolescents practicing high MMT e Practice Digital Hygiene and Role-Modeling:
show weaker performance in executive tasks and Parents should monitor their own screen use, as
academic tests (Baumgartner et al., 2017). This children tend to mirror their habits. Practices like

Impact of Screen Time on Cognitive Development and
Mental Health among Indian Adolescents. 38



Singh. DIET - Multidisciplinary Research Journal (DIET-MRJ)
ISSN: 3107-6475(P), Volume 1, Issue 2 (December, 2025), 36-40.

co-viewing and engaging in offline hobbies zones and times. Educators must integrate digital
together can build healthier family dynamics well-being into the curriculum and mandate physical
around technology. activity to counteract sedentary screen use. Finally,
policymakers must develop nuanced guidelines for
recreational screen use and support research and
treatment through institutions like the ICMR to create
a national framework for digital health.

For Educators and Schools:

o Integrate Digital Well-being into the
Curriculum: Include lessons on healthy media
use, drawing on resources like NCERT’s “Digital
Hygiene” campaign, to equip students with self- Limitations of the Review:
regulation skills. It is important to acknowledge the limitations of this

e Adhere to National Guidelines: Strictly follow review, which will inform future research. First, as
the Ministry’s PRAGYATA recommendations to noted, much of the existing research on screen time
limit synchronous online instruction and build in and neurodevelopment is correlational. While strong
regular breaks for offline work. associations are evident, this methodology makes it

e Mandate Physical Activity: Ensure that physical difficult to definitively establish causation. It remains
education and outdoor play are mandatory and challenging to untangle whether heavy screen use
prioritized to counteract the sedentary nature of causes cognitive deficits or whether adolescents with
screen-based learning and leisure. pre-existing attention difficulties are simply drawn to

more frequent media multitasking. Second, India's

vast socio-economic, cultural, and urban-rural

diversity means that findings from one region (e.g.,

urban centers) may not be generalizable to the entire

adolescent population. Most studies are localized and
may not capture the full spectrum of digital access
and habits across the nation.

For Policymakers and Institutions:

e Formulate Nuanced Guidelines: Develop
context-appropriate guidelines for adolescent
recreational screen time, moving beyond the
limits set for younger children. These should
acknowledge the distinction between active and
passive use.

e Support Research and Intervention: Bolster Future Directions:
the work of institutions like the new ICMR While the associations are robust, much of the
Centre for Addictive Behaviors (CAR-AB) to existing research is correlational. There is a pressing
develop and scale evidence-based prevention and need for more large-scale, longitudinal neuroimaging
treatment programs for problematic technology studies in India to help untangle causal pathways and
use. account for the country's vast socio-economic and

o Integrate Digital Well-being into National regional  diversity. The ultimate  cognitive
Policy: Explicitly incorporate digital well-being consequences for India's first generation of "digital
into national health and education policies, natives" are not yet known. Future research must
expanding the National Education Policy’s focus focus on developing and testing culturally relevant
on mental health to cover media use and online interventions that empower adolescents to harness the
safety. profound benefits of the digital world while

mitigating its considerable risks. By doing so, India

can help ensure that screens serve as tools for
development, not detriments, to its next generation.

Conclusion:

This review concludes that the unprecedented digital
immersion of Indian adolescents, particularly high-
duration and passive screen engagement, is strongly References:
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