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Background: Adolescents’ screen exposure has increased substantially with the expansion of digital
technology, raising concerns about its effects on cognitive and social development. Our aim was to
examine the relationship between screen-time exposure and selected cognitive and social outcomes
among school-aged students and to assess the effect of an educational intervention on overall awareness
of healthy screen use. Methods: A quasi-experimental pre-test/post-test study was conducted from
May to Aug 2024 using a pre-validated questionnaire. The instrument assessed non-educational screen
activities, including video games and cartoons, as well as attention deficits, reduced academic
performance, and impaired social skills. Stratified random sampling recruited students aged 11-14, 15—
18, and >19 years from grades 6—12. Students with previously diagnosed mental health conditions were
excluded. Participants completed the questionnaire before and after a didactic lecture addressing screen
exposure exceeding 2 hours daily. Results: Among 170 participants, 88 (51.67%) were female and 82
(48.23%) were male, with mean age 14.0+2.4 years. Before the intervention, moderate screen exposure
was significantly associated with reduced creativity (p=0.001), while exposure of two hours daily was
associated with adverse outcomes (p<0.001). Following the lecture, participants demonstrated a
significant change in reported screen-use practices and awareness (p=0.017). Conclusion: Screen
exposure exceeding 2 hours daily may adversely affect creativity, attention, academic performance, and
social functioning, particularly when unsupervised. Content quality, parental engagement, and duration
ofuse should be considered when developing interventions for adolescents.
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INTRODUCTION This prompted Medical Education

Over the past decade, innovation in technology Department of Niazi Medical and Dental College to

increased exponentially, followed by a surge in
adolescent’s programming, video games, and access to
handheld devices. The relationship between screen
usage and cognition was dependent upon the age of
first exposure, the type of content, and the duration of
engagement.! Recent studies raised alarms regarding
the correlation between screen exposure and the
detriment of cognitive health. For example, a 2020
survey in Lahore found that prolonged exposure at an
early age led to adverse developmental outcomes.”.
Similarly, research in Islamabad and Peshawar
associated excessive screen time with behavioural
problems and impaired social responsiveness.’

In the background of this information, it was
noted that adolescents were increasingly exposed to
ubiquitous screens. While technology provided
learning opportunities, concerns grew regarding
reduced attention spans and impaired language
development resulting from passive stimuli.””’
Overabundance of screen time was thought to delay
critical skills like problem-solving and creativity.
Bedtime exposure interfered with sleep patterns,
leading to fatigue and further cognitive impairment.* "’

educate medical undergraduate students during their
paediatrics rotation. Fourth-year students conducted
this evidence-based research study. The approach
involved an educational series of didactic lectures to
influence  school going adolescent students’
perspectives and teach future practitioners how to
promote positive behavioural changes.'"'> A gap was
identified in the literature regarding community-based
research using educational didactic lecture series to
measure changes in adolescents’ attitudes. This study
aimed to explore digital influences on cognitive
growth across three age brackets (11-14, 15-18, and
19+ years).

METHODOLOGY

This study utilized a quasi-experimental design within
a cross-sectional framework with a pre-test/post-test
intervention to investigate the relationship between
screen habits and cognitive growth."” Ethical approval
from NMDC was obtained vide Ref. # NMDC/ION/
0008-08/24-ERB, dated 8 May 2024. The population
consisted of students (grades 6—12) from three private
schools in Sargodha Division of Pakistan. A stratified
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random sampling technique was employed, and
sample size was calculated using Cochran’s formula.

Data were collected using a pre-validated
bilingual (English/Urdu) questionnaire at three intervals:
before a 2-hour educational didactic lecture, and at one
and four week post-intervention. Data were analyzed
using descriptive statistics, Chi-square test, and linear
regression using SPSS-23.

RESULTS

The total sample size was 170. Females were 88
(51.76%) and males were 82 (48.23%), with ages
ranging from 11 to 21 Years (Mean age: 14.4+2.4
Years). Mothers were the primary caregivers for 103
(60.58%)  participants.  Regarding  self-reported
questionnaire response from students about habits, 80
(47.05%) used smart phones and 54 (31.76%) watched
TV for more than 2 hours daily. Within this group,
24.3% reported increased aggressiveness, and 22.5%
noted rapid weakening of eyesight. Additionally, 11.6%
students self-reported that they had lost their appetite for
homemade food. Placement of screens near sleeping
areas had a profound effect on sleep quality.

Responses for questions like ‘Do you think the
placement of TV in the room where the child plays/
sleeps can increase or decrease your child’s screen
time?” showed that 76% agreed to say ‘“YES’ whereas,
24% said ‘NO’. When they were asked the question
‘Which device do you use for screen time? (Select all
that apply)’, the responses were diverse and meaningful.

Regarding the questions related to placement of TV near
children sleeping area, 129 (76%) of 170 students
answered ‘YES’. In contrast, 41 (24%) reported that
television placement does not affect their sleep. The
self-reported responses revealed lack of parental rules
regarding gadget use in 108 (63.52%) of households.

(Table-1).

The distribution of screen time across different
devices among 170 students, television was the most
commonly reported device, accounting for around 60%
of responses. Smart phones followed at about 18%,
tablets at 12%, laptops at 8%, and desktop computers at
approximately 1%. Chi-square tests from self-reported
responses of adolescent students on pre-educational
didactic lectures indicated a strong connection between
screen exposure exceeding 2 hours and daily activities
(p=0.003). (Table-2).

Investigating the true association between
screen times and youngster’s cognitive health the
responses were notable. Data showed remarkable

behavioural

differences

post-educational

didactic

lectures. Changes were significant regarding academic

routine (p=0.000),

sleep patterns (p=0.000), and

concentration (p=0.007). Linear regression was applied
to remove confounding factors. There was a significant

positive

association

(p<0.05) between

frequent

educational didactic lecture attendance and reduced
screen time (model-1: F=5.858, p=0.017, and model-2:
F=3.476, p=0.033). (Table-3).

Table-1: Self-reported responses from students on gadget usage rules set by parents (n=108)

Parental rule Short explanation n %
Use at fixed hours Gadgets are allowed only during set hours 15 13.88
Use at a fixed time Parents assign a specific time for use 33 30.55
Use privately Children may use gadgets without close supervision 12 11.11
No gadgets in bed Gadgets are not allowed at bedtime 5 4.62
Educational use only Gadgets are mainly used for learning 2 1.85
Other rules Other rules are followed 4 3.70
No rules No specific gadget rules are set 37 34.25
Table-2: Average duration of gadget & media use on school days among young students

Programs & Videos in use Watch TV Use smart phone Other gadgets Write/Draw/Colour | Total | df P

Watch TV (n) 19 26 4 1 50

Smart Phones (n) 10 24 23 1 58

Other Gadgets (n) 11 20 5 0 36 6 0.003*

‘Writes/Draws/Colours (n) 0 2 0 1 3 :

Others (n) 14 8 1 0 23

Total (n) 59 80 33 3 170

*Significant

Table-3: Post-educational didactic lecture self reflection on navigating screen time exposures (N=170)

Paired Differences

Paired sample #-test Mean SD t df P

Between daily outside and on holidays activities 0.06471 0.66300 1.272 0.205
Between sleep problem and aggressiveness 0.04118 0.39756 1.350 0.179
Between isolation and impairs concentration 0.09412 0.45178 2.716 0.007*
Between hours of screen time exposure and impair eyesight -1.72941 0.67742 -33.286 169 | 0.000*
Between type of device used and hours of exposures on screen time -0.91176 1.68824 -7.042 0.000*
Between screen time impacts on academic routine and sleep patterns 0.43529 1.18118 4.805 0.000*
Between learning new skills and increasing knowledge -0.03529 0.32443 -1.418 0.158
Between completing assignments and learning good habits -1.62353 0.84932 -24.92 0.000*

*Significant
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DISCUSSION

The advent of digital technology transformed the way
children interacted with the world around them. While
screens provided access to educational resources and
entertainment, excessive screen time sparked concerns
regarding its impact on adolescents’ cognitive health
and academics. The present study outcomes also
disclose similar effects. Previous work'* has suggested
a significant association between high screen time
exposure and declines in cognitive functioning and
academic achievement among young people.

This study highlighted the potential negative
impact of excessive screen time on teenagers’
development and strengthened the previous research
outcomes that prolonged screen exposure could
negatively affect cognitive health in various ways. For
instance, excessive screen time was linked to
diminished attention spans, impaired memory, and
reduced executive functioning skills."” Young people
reliant on screens for entertainment often engaged in
passive consumption rather than active learning, which
obstructed their cognitive development.

This study confirmed that excessive screen
uses disrupted sleep patterns —a critical component of
cognitive development! This finding is consistent with
prior work linking evening screen exposure in children
to reduced sleep duration. Besides, sleep deprivation
was associated with poorer cognitive performance,
affecting attention, learning, and emotional regulation,
all essential for academic success.'®

Other studies'’ have suggested that children
who spent more time on screens, particularly for
recreational purposes, tended to show declines
academically. Digital influence may detract from
time spent on homework, reading, and other
educational activities, leading to lower grades and
diminished enthusiasm for learning. Likewise, when
children were immersed in non-educational screen
activities, such as video games, TV, or social media,
they may have missed out on critical learning
opportunities and skills development.'™" It is also
evident from the present study. As technology
became more integrated part of daily life, balancing
screen time with educational and interactive activities
became increasingly important.

CONCLUSION & RECOMMENDATIONS

While screens were universal tools for learning,
uncontrolled use posed a measurable risk to
paediatric cognitive development. Dual approach of
scientific investigation and proactive public health
guidance is deemed imperative to safeguard
adolescents in the digital age. Parents, educators, and
policymakers should establish strict guidelines and
supervision for healthy screen use by children.

LIMITATIONS

The small sample size may limit the generalizability
of the findings to a broader population. The reliance
on self-reported data introduces potential response
bias, as participants may provide socially desirable
answers. The cross-sectional design prevents the
establishment of causal relationships between
variables. The research was conducted within a
specific geographic region which might not reflect
global trends. Future research should utilize
longitudinal designs and more diverse, larger cohorts
to validate these preliminary results and enhance
external validity.
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