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ABSTRACT

Background: The present study was conducted to estimate the prevalence of excessive screen time and social media
use, and to evaluate their association with mental well-being and sleep patterns among school-aged children.
Methods: A cross-sectional study was conducted among 672 children aged 8—14 years, selected through multistage
random sampling from government and private schools in South India over a four-month period (June to Sep 2024). A
pre-tested, structured questionnaire was used to collect data and patterns of screen-based device use and social media
use. Mental well-being was assessed using the Strengths and Difficulties Questionnaire (SDQ), and sleep patterns using
the Children's Sleep Habits Questionnaire (CSHQ). Data were analysed using SPSS 26.0 version.

Results: The mean age of participants was 11.2+1.8 years (51.8% boys). High screen time (>4 h/day) was reported in
212 children (31.5%), and 486 (72.3%) were active social media users, YouTube (89.1%) and WhatsApp (62.3%).
Mean SDQ was (9.8+4.2, 13.6+5.1, and 18.9+6.3 respectively; p<0.001), and the proportion with abnormal SDQ scores
(>20) increased from 6.3% to 38.7% (p<0.001). Sleep duration declined from 9.4+0.8 to 7.3+1.1 hours/night (p<0.001),
while CSHQ total scores rose from 38.2+5.6 to 52.3+7.9 (p<0.001) across the same groups. Screen time correlated
positively with SDQ score (r=0.42, p<0.001) and CSHQ score (r=0.51, p<0.001), and negatively with sleep duration
(r=—0.46, p<0.001).

Conclusions: Excessive screen time and social media use are significantly and independently associated with poorer
psychological well-being and disturbed sleep among school-aged children. Structured screen-time guidance, parental
mediation, and school-based digital wellness programmes are warranted.
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INTRODUCTION

Over the past two decades, digital technology has become
deeply embedded in the daily routines of children and
adolescents. Smartphones, tablets, computers, and
internet-enabled televisions are now nearly universal in
households, and children are being introduced to screen-

based media at progressively younger ages.!? Parallel to
this growth has been the explosive popularity of social
media platforms such as YouTube, WhatsApp, Instagram,
and TikTok, which have become integral to how children
communicate, learn, and entertain themselves.>? While
digital media offers undeniable benefits for education,
social connection, and recreation, mounting evidence
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suggests that excessive or unsupervised use may carry
significant costs for children's psychological health and
sleep.

Several large population-based studies have reported
associations between high screen time and adverse mental
health outcomes, including increased symptoms of
depression, anxiety, inattention, and conduct problems.!*3
The “Goldilocks hypothesis” proposes that both very low
and very high levels of digital engagement may be
associated with lower well-being, with moderate use
appearing relatively benign*. However, dose-response
relationship in younger, school-aged populations
particularly in low- and middle-income countries remains
comparatively under-studied, with most evidence derived
from adolescent or adult cohorts in high-income settings.

Sleep is another critical domain potentially affected by
screen exposure. Systematic reviews have consistently
found that screen time, particularly in the hours preceding
bedtime, is associated with delayed sleep onset, shortened
total sleep duration, and poorer subjective sleep quality in
children and adolescents.®” Proposed mechanisms include
displacement of sleep time by media use, psychological/
physiological arousal from stimulating content, and
suppression of melatonin secretion by blue light emitted
from screens.”® Given that adequate sleep is essential for
cognitive development, emotional regulation, academic
performance, and physical growth in this age group,
disruptions in sleep architecture during childhood may
have long-lasting consequences.®®

Social media use specifically has been linked to additional
psychosocial ~ concerns, including exposure to
cyberbullying, social comparison, fear of missing out
(FOMO), and disrupted family interaction patterns, all of
which may compound the effects of screen time on mental
well-being.>>! The American Academy of Paediatrics
and the World Health Organization have issued guidance
recommending limits on recreational screen time for
school-aged children, generally suggesting no more than
one to two hours of high-quality screen media per day.”!!
Despite these recommendations, actual screen use among
children frequently exceeds these limits, and local
epidemiological data to inform context-specific
interventions remain scarce.!®!

Given the dual public health relevance of mental health
and sleep in childhood, and the paucity of integrated data
examining both outcomes in relation to screen time and
social media use among school-aged children, the present
cross-sectional study was undertaken with the following
objectives: to determine the prevalence and pattern of
screen time and social media use among school-aged
children; to assess the level of mental well-being (using the
Strengths and Difficulties Questionnaire) and sleep
patterns (using the Children's Sleep Habits Questionnaire)
in this population; and to evaluate the association between
screen time/social media use and mental well-being and

sleep parameters, after relevant

sociodemographic covariates.

adjusting  for

METHODS
Study design, setting, and duration

This was a school-based, cross-sectional, analytical study
conducted among children studying in selected
government and private schools of Metropolitan city in
South India over a period of six months (June-Sep 2024).
The study was approved by the Institutional Ethics
Committee prior to commencement, and was conducted in
accordance with the Declaration of Helsinki.

Study population

The study population comprised school-going children
aged 8 to 14 years, (Class 3 to Class 8) of either sex,
enrolled in the participating schools at the time of data
collection.

Inclusion criteria

The inclusion criteria were children aged 8-14 years;
regular access to at least one screen-based device
(television, smartphone, tablet, computer, or gaming
console) at home; parent/guardian willing to provide
written informed consent and the child willing to provide
assent; and ability to complete or have a parent complete
the study questionnaires in (local language/English).

Exclusion criteria

The inclusion criteria were children with a known
diagnosis of autism spectrum disorder, intellectual
disability, or other neurodevelopmental/psychiatric
disorders; children with chronic medical conditions known
to independently affect sleep (e.g., uncontrolled asthma,
epilepsy); children currently on medications affecting
sleep or behaviour (e.g., stimulants, sedatives); and
incompletely filled questionnaires (>10% items missing).

Sample size estimation (power analysis)

The sample size was estimated using two complementary
approaches, and the larger of the two estimates was
adopted to ensure adequate power for both prevalence
estimation and group comparisons.

Approach 1

Prevalence-based estimation

Based on a previous study reporting that approximately
40% of children with high recreational screen time exhibit

clinically significant sleep problems, the sample size was
calculated using the formula.®’
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Z* X p(1-p)
nETma

where Z=1.96 (corresponding to a 95% confidence level),
p=0.40 (anticipated prevalence of poor sleep quality), and
d=0.05 (absolute precision of 5%). This yielded 369.

1.96)? x 0.40(0.60
(0.05)2

Approach 2
Power-based estimation for group comparison

To ensure adequate power to detect a statistically
significant difference in mean SDQ total difficulties scores
between children with low versus high screen time, sample
size was additionally computed using G*Power (version
3.1.9.7) for an independent-samples t-test, assuming a
small-to-moderate effect size (Cohen's d=0.30) based on
effect sizes reported in comparable literature, a two-tailed
o of 0.05, and a power (1—) of 0.80, with a 1:1 allocation
ratio.*

This yielded a required sample of 176 children per group,
i.e., 352 in total.

The larger of the two estimates (n=369) was taken forward.
To account for the multistage cluster sampling design
employed (design effect=1.5), the required sample size
was inflated to 369x1.5 = 554. After further adjusting for
an anticipated non-response/incomplete-questionnaire rate
of approximately 15%, the final minimum required sample
size was 554/0.85 =~ 651, rounded up to 700. A total of 700
children were approached, of whom 672 provided
complete and valid data (response/completion rate 96.0%),
constituting the final analytic sample.

Sampling technique

A multistage random sampling technique was employed.
In the first stage, schools within Metropolitan city in South
India, were stratified by management type (government
and private), and a defined number of schools were
selected from each stratum using simple random sampling
(lottery method) from a complete list of schools obtained
from the local education department. In the second stage,
within each selected school, two sections/classes from
each of class 3 to class 9 were randomly selected using a
random number table.

In the third stage, students within the selected sections
were enumerated using class attendance registers, and the
required number of students per class was selected by
simple random sampling, proportionate to class strength,
until the calculated sample size was achieved.

Data collection tools
Structured proforma

A pre-tested, semi-structured questionnaire was used to
collect sociodemographic information (age, sex, type of
school, parental education and occupation, family type,
and socioeconomic status as per the modified
Kuppuswamy SES scale), as well as details of screen-
based device ownership, average daily screen time on
weekdays and weekends (television, smartphone, tablet,
computer/laptop, and gaming consoles), use of devices
within one hour of bedtime, presence of parental
monitoring/rules regarding screen use, and patterns of
social media platform use (type of platform, frequency,
and average duration).

Strengths and difficulties questionnaire (SDQ)

Mental well-being was assessed using the parent-report
version of the SDQ, a validated 25-item behavioural
screening instrument comprising five subscales emotional
symptoms, conduct problems, hyperactivity/inattention,
peer relationship problems, and prosocial behaviour each
scored from 0 to 10.* A Total Difficulties Score (sum of
the first four subscales, range 0-40) was computed and
categorised as ‘normal’ (0-13), ‘borderline’ (14-16), or
‘abnormal’ (>17), with scores >20 representing the high-
risk range used for the binary outcome in this study.

Children's sleep habits questionnaire (CSHQ)

Sleep patterns were assessed using the parent-report
CSHQ, a validated 33-item instrument with eight
subscales (bedtime resistance, sleep onset delay, sleep
duration, sleep anxiety, night wakings, parasomnias, sleep-
disordered breathing, and daytime sleepiness).'* A total
score was derived, with scores >41 indicating clinically
significant sleep problems. Average night sleep duration
(in hours) was recorded separately as a continuous
variable.

Anthropometry

Height and weight were measured using standardised
techniques by trained investigators, and body mass index
(BMI, kg/m?) was calculated and used as a covariate in
multivariable analyses.

Data collection procedure

Permissions were obtained from school authorities prior to
data collection. Information sheets and consent forms were
distributed to parents/guardians through the children, and
only children whose parents provided written informed
consent and who themselves provided verbal assent were
enrolled. Questionnaires were administered in a classroom
setting under the supervision of trained investigators; the
sociodemographic and screen-time questionnaire was
completed jointly by the child and an accompanying

International Journal of Contemporary Pediatrics | August 2026 | Vol 13 | Issue 8 Page 1475



Sushma N et al. Int J Contemp Pediatr. 2026 Aug,13(8):1473-1480

parent/guardian during a scheduled parent-teacher
meeting, while the SDQ and CSHQ were completed by the
primary caregiver.

Anthropometric measurements were obtained on the same
day by trained study personnel using calibrated equipment.
All data collection instruments were pre-tested on a pilot
sample of 30 children (not included in the final analysis)
to assess clarity and feasibility, and minor modifications
were made accordingly.

Statistical analysis

Data were entered into Microsoft Excel and analysed using
SPSS software (version 26.0; IBM Corp., Armonk, NY,
USA). Continuous variables were tested for normality
using the Shapiro-Wilk test and are presented as
meanztstandard deviation (SD) or median (interquartile
range), as appropriate; categorical variables are presented
as frequencies and percentages. Comparisons of
categorical variables across screen-time groups were
performed using the chi-square test (or Fisher's exact test
where expected cell counts were <5).

Differences in mean SDQ and CSHQ scores and sleep
duration across the three screen-time categories (low,
moderate, high) were assessed using one-way analysis of
variance (ANOVA), with Tukey's Honestly Significant
Difference (HSD) test used for pairwise post-hoc
comparisons. The relationship between daily screen time
(continuous, hours/day) and SDQ/CSHQ scores and sleep
duration was examined using Pearson's correlation
coefficient.

Multiple linear regression analyses were performed to
identify independent predictors of (i) SDQ Total
Difficulties Score and (ii) average nightly sleep duration,
with adjustment for age, sex, BMI, socioeconomic status,
screen time (hours/day), social media use (yes/no), and
bedtime device use (yes/no). A two-tailed p value<0.05
was considered statistically significant for all analyses.

Ethical considerations

The study protocol was reviewed and approved by the
Institutional Ethics Committee Written informed consent
was obtained from parents/guardians, and assent was
obtained from each child prior to participation.
Participation was entirely voluntary, and participants were
free to withdraw at any stage without any impact on their
education or care.

Confidentiality of all data was maintained by anonymising
questionnaires using unique study identification numbers,
and data were stored in password-protected files accessible
only to the research team.

RESULTS

A total of 700 children were approached, of whom 672
(96.0%) provided complete data and were included in the
final analysis. The mean age of samples was 11.2+1.8
years, with 348 (51.8%) boys and 324 (48.2%) girls. The
sociodemographic characteristics of the study population
are summarised in Table 1.

Patterns of screen time and social media use are presented
in Table 2. Overall, 212 children (31.5%) reported high
screen time (>4 hours/day), 318 (47.3%) reported
moderate screen time (2-4 hours/day), and 142 (21.1%)
reported low screen time (<2 hours/day). The majority of
children (486, 72.3%) were classified as social media
users, the most frequently used platforms being YouTube
(89.1%), WhatsApp (62.3%), Instagram (41.0%), and
TikTok (28.9%). Habitual bedtime device use was
reported in 356 children (53.0%).

Mean SDQ Total Difficulties scores and the proportion of
children with abnormal SDQ scores (>20) increased
significantly with increasing screen-time category (Table
3). Post-hoc Tukey comparisons showed that all pairwise
differences between the low, moderate, and high screen-
time groups were statistically significant (p<0.001 for each
comparison) for the SDQ Total Difficulties score. Among
the SDQ subscales, the largest differences across groups
were observed for emotional symptoms and
hyperactivity/inattention scores.

Sleep parameters showed a consistent pattern of
deterioration with increasing screen time (Table 4). Mean
total sleep duration decreased progressively from 9.4+0.8
hours in the low screen-time group to 7.3+1.1 hours in the
high screen-time group (p<0.001), while mean CSHQ total
scores increased from 38.245.6 to 52.3+7.9 (p<0.001). The
proportion of children with clinically significant sleep
problems (CSHQ >41) rose from 22.5% in the low screen-
time group to 78.8% in the high screen-time group
(p<0.001).

Daily screen time (hours/day, continuous) showed a
moderate positive correlation with SDQ Total Difficulties
score (Pearson r=0.42, p<0.001) and with CSHQ Total
Score (r=0.51, p<0.001), and a moderate negative
correlation with average sleep duration (r=—0.46,
p<0.001).

On multiple linear regression analysis (Table 5), after
adjusting for age, sex, BMI, and socioeconomic status,
daily screen time, bedtime device use, and social media use
each emerged as independent, statistically significant
predictors of higher SDQ Total Difficulties scores and
shorter sleep duration. The overall model explained 34.0%
of the variance in SDQ Total Difficulties score (adjusted
R?=0.340) and 29.0% of the variance in sleep duration
(adjusted R?=0.290).
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Table 1: Sociodemographic characteristics of study participants (n=672).

Characteristics N % Remarks |
Age group (years)

8-9 186 27.7
10-12 298 44.3 Mean age 11.2£1.8 y
13-14 188 28.0
Sex

Male 348 51.8
Female 324 48.2
Type of school

Government 362 53.9
Private 310 46.1
Family type

Nuclear 428 63.7
Joint/extended 244 36.3
Socioeconomic status (modified Kuppuswamy)

Upper/upper-middle 256 38.1
Lower-middle 298 443
Upper-lower/lower 118 17.6
BMI category

Underweight/normal 498 74.1
Overweight/obese 174 25.9

Table 2: Screen time and social media use patterns among participants (n=672).

Variables N %
Daily screen time category

Low (<2 h/day) 142 21.1
Moderate (2-4 h/day) 318 47.3
High (>4 h/day) 212 31.5
Social media user

Yes 486 72.3
No 186 27.7
Platform used (among users, n=486)*

YouTube 433 89.1
WhatsApp 303 62.3
Instagram 199 41.0
TikTok/short-video apps 140 28.9
Facebook 84 17.3
Device used most often

Smartphone 418 62.2
Television 162 24.1
Tablet/laptop/computer 92 13.7
Bedtime device use (within 1 h of sleep)

Yes 356 53.0
No 316 47.0

Note: *-Percentages for platform use do not total 100 as multiple responses were permitted.

Table 3: Strengths and difficulties questionnaire (SDQ) scores by daily screen-time category (n=672).

Low (<2 h/day) Moderate (2-4 High (>4 h/day)

SDQ domain (mean+SD)

(n=142) h/day) (n=318) (n=212)
Emotional symptoms (0-10) 2.1£1.3 3.0£1.6 4.4+1.9 <0.001
Conduct problems (0-10) 1.8+1.1 2.4+13 3.3£1.6 <0.001
Hyperactivity/inattention (0-10) 2.9£1.5 4.0£1.8 5.6+2.0 <0.001
Peer problems (0-10) 1.6£1.0 2.2+1.2 3.1£1.5 <0.001
Continued.

International Journal of Contemporary Pediatrics | August 2026 | Vol 13 | Issue 8 Page 1477



Sushma N et al. Int J Contemp Pediatr. 2026 Aug,13(8):1473-1480

Low (<2 h/day) Moderate (2-4

h/day) (n=318)

High (>4 h/day)

SDQ domain (mean+SD) (0=212)

(n=142)

Prosocial behaviour (0-10)+ 7.8+1.4 7.1£1.6 6.0+1.8 <0.001
Total Difficulties Score (0-40) 9.8+4.2 13.6+5.1 18.946.3 <0.001
Abnormal SDQ score (>20), N (%) 9 (6.3) 59 (18.6) 82 (38.7) <0.001

Note: *-One-way ANOVA across the three groups for continuous scores (post-hoc Tukey: all pairwise comparisons p<0.001); chi-
square test for proportion with abnormal SDQ score. THigher prosocial behaviour scores indicate better functioning; all other subscale
scores indicate greater difficulty with higher values.

Table 4: Sleep parameters (CSHQ) by daily screen-time category.

Low (<2 h/day) Moderate (2-4

. _ .
Sleep parameters n=142) h/day) (n=318) High (>4 h/day) (n=212) P value
Average sleep duration -
(h/night), mean£SD 9.4+0.8 8.6:0.9 7.3£1.1 <0.001
Sleep onset latency (min), 14.246.1 21.6+7.8 33.5:10.4 <0.001*
mean+SD
Bedtime resistance subscale 6.8£1.5 8.1£1.8 10.2+2.1 <0.001*
Daytime sleepiness subscale 9.5£2.0 11.7£2.4 14.8+2.9 <0.001%*
CSHQ Total Score, mean+=SD 38.2+5.6 44.7+6.8 52.3+£7.9 <0.001*
Clinically significant sleep 32(22.5) 164 (51.6) 167 (78.8) <0.001*

problems (CSHQ>41), n (%)

Note:*-One-way ANOVA across the three groups for continuous variables (post-hoc Tukey: all pairwise comparisons p<0.001); chi-

square test for the proportion with clinically significant sleep problems.

Table 5: Multiple linear regression for predictors of SDQ total difficulties score and average sleep duration.

Predictors B (SDQ score) P value géf;:ffn’ h) P value Remarks
Screen time (h/day) 0.31 <0.001 —0.35 <0.001 S
Bedtime device use (yes vs no) 0.22 <0.001 -0.27 <0.001 **S
Social media use (yes vs no) 0.18 0.002 —0.15 0.010 *S

Age (years) 0.09 0.03 —0.11 0.02 *S

Sex (female vs male) —0.05 0.18 0.04 0.24 NS

BMI (kg/m?) 0.07 0.06 —0.06 0.09 NS
Socioeconomic status (lower vs 0.06 011 ~0.05 0.15 NS
upper)

Model summary Adjusted R*=0.340

Adjusted R*=0.290

Note: p=standardised regression coefficient. Both models adjusted for all listed variables simultaneously. (S - significant NS - non

significant).
DISCUSSION

In this cross-sectional study of 672 school-aged children,
nearly one-third (31.5%) exceeded recommended limits
for daily recreational screen time, and almost three-
quarters were active social media users. We observed a
clear, statistically significant, dose-dependent relationship
between increasing screen time and both poorer mental
well-being (higher SDQ Total Difficulties scores) and
disturbed sleep (shorter sleep duration and higher CSHQ
scores). On multivariable analysis, screen time, bedtime
device use, and social media use remained independent
predictors of both outcomes after adjustment for age, sex,
BMI, and socioeconomic status, suggesting that these
associations are unlikely to be fully explained by the
sociodemographic factors examined.

The prevalence of high screen time observed in our sample
is broadly consistent with, though somewhat lower than,

figures reported in several high-income country surveys,
where more than half of school-aged children commonly
exceed two hours of recreational screen time per day.!*!?
The dose-response gradient we observed between screen
time and SDQ scores aligns with previous large-scale
analyses demonstrating that adolescents with very high
digital media use report lower psychological well-being
than moderate users.** Our findings extend this evidence
to a younger school-aged population and support the
broader hypothesis that excessive, rather than moderate,
engagement with screens is the primary concern for mental
health outcomes.*

The strong association between screen time and sleep
outcomes observed in this study—particularly the marked
reduction in sleep duration and increase in sleep onset
latency across screen-time categories—mirrors findings
from systematic reviews and meta-analyses, which have
consistently identified screen exposure, especially in the
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evening, as a robust correlate of shortened and poorer-
quality sleep in children and adolescents.>” The
independent contribution of bedtime device use in our
regression models, over and above total daily screen time,
is consistent with the proposed mechanism of pre-sleep
arousal and melatonin suppression secondary to blue-light
exposure from screens used close to bedtime.”® This
finding has direct practical relevance, as it suggests that
interventions targeting the timing of device use- rather
than total duration alone- may yield meaningful
improvements in children's sleep.

Social media use emerged as a significant independent
predictor of both poorer mental well-being and shorter
sleep duration, even after accounting for overall screen
time. This is consistent with literature suggesting that
social media platforms carry unique risks beyond generic
screen exposure, including exposure to social comparison,
cyberbullying, and notification-driven interruptions to
sleep and attention.>>!° The relatively high prevalence of
social media use observed even in this younger age group
(8-14 years) is notable, given that most major platforms
specify a minimum age of 13 years, and underscores the
gap between platform policies and real-world usage
patterns among children. '

Several public health implications arise from these
findings. First, they reinforce the relevance of existing
guidelines from the American Academy of Pediatrics and
World Health Organization recommending limits on
recreational screen time for school-aged children, and
suggest that adherence to such guidelines may be
associated with measurable benefits for both mental well-
being and sleep.”!! Second, the independent effect of
bedtime device use highlights a specific, modifiable target
for parental and school-based interventions namely,
establishing ‘screen-free’ periods before bedtime. Third,
given the high prevalence of social media use among
children below the minimum age specified by most
platforms, there may be a role for enhanced parental
mediation, digital literacy education, and school-based
digital wellness curricula.>!?

This study has several strengths, including a relatively
large sample size derived through a priori power
calculation, the use of multistage random sampling to
enhance representativeness, and the use of standardised,
validated instruments (SDQ and CSHQ) for outcome
assessment. However, several limitations must be
acknowledged. First, the cross-sectional design precludes
any causal inference; it is plausible that children with pre-
existing emotional or sleep difficulties may be more likely
to engage in higher screen use (reverse causation), and
longitudinal studies are needed to clarify directionality.
Second, screen time and social media use were assessed
through self/parent-report, which may be subject to recall
and social desirability bias; objective measurement using
device-based application tracking would provide more
precise exposure estimates in future studies. Third, the

study was conducted in a single geographic region, which
may limit generalisability to populations with different
sociocultural patterns of media use. Finally, while we
adjusted for several relevant covariates, residual
confounding by unmeasured factors such as parental
screen use, parental mental health, and physical activity
levels cannot be excluded. Lifestyle modification
interventions, including structured health education, have
shown benefit in improving overall lifestyle behaviours
and obesity-related outcomes among adolescents, and
similar educational approaches may be relevant for
addressing excessive screen time?’.

CONCLUSION

This cross-sectional study found that excessive screen time
and active social media use are common among school-
aged children and are significantly and independently
associated with poorer mental well-being, as measured by
the SDQ, and with shorter, more disturbed sleep, as
measured by the CSHQ. A clear dose-response
relationship was observed between increasing screen time
and worsening outcomes in both domains, with bedtime
device use and social media wuse contributing
independently to these associations. These findings
underscore the importance of promoting adherence to
recommended screen-time limits, encouraging screen-free
periods before bedtime, and fostering parental mediation
and digital literacy, as part of a comprehensive approach
to safeguarding the psychological health and sleep of
school-aged children.

Recommendations

Healthcare providers, educators, and parents should be
made aware of  age-appropriate  screen-time
recommendations and encouraged to actively monitor and
limit recreational screen use among school-aged children.
Establishing screen-free periods of at least one hour before
bedtime should be promoted as a specific, feasible target
for families. School-based digital wellness and media
literacy programmes should be considered to address risks
associated with early social media adoption. Longitudinal
studies using objective, device-based measures of screen
time are recommended to clarify the temporal and causal
relationships identified in this study.
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