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ABSTRACT

Background: The increasing use of mobile and digital screens in early childhood has raised major concerns regarding their
impact on development. Excessive exposure in infancy and preschool years is linked to impaired cognitive, language, and
socio-emotional growth. Global guidelines from the World Health Organization and the American Academy of Pediatrics
recommend minimal to no screen use in infancy and restricted, co-viewed exposure for children aged two to five years. Despite
these recommendations, screen use continues to rise in low- and middle-income settings, where developmental risks may be
compounded by limited parental awareness and fewer structured interventions.

Objective: This study aimed to examine the association between daily screen exposure and developmental outcomes,
particularly speech delay, sleep difficulties, and eye contact, among young children attending a pediatric outpatient clinic in
Peshawar, Pakistan.

Methods: An observational cross-sectional study was conducted at the Pediatrics Outpatient Department of the Town Women’s
and Children Hospital, Peshawar, from November 2022 to August 2025. A total of 215 children with a median age of 3.5 years
(IQR: 3.0-4.5) were included using non-probability consecutive sampling. Data were collected on age, daily screen time,
speech status, sleep difficulties, and eye contact using structured proformas. Screen time was quantified in hours per day.
Statistical analysis included descriptive statistics, Spearman correlation for the relationship between screen duration and speech
severity, and odds ratios (ORs) with 95% confidence intervals (CIs) for associations with sleep and eye contact.

Results: All children exceeded the recommended one hour of daily screen time, with a median exposure of 5 hours/day. Speech
delay was identified in 204 children (94.9%), slight delay in 7 (3.3%), and no speech in 4 (1.9%). Sleep difficulties were
reported in 76 children (35.3%), while 111 (51.6%) demonstrated poor eye contact. Children with prolonged screen exposure
(>4 hours/day) had significantly higher odds of sleep difficulties (OR = 2.83, 95% CI: 1.41-5.69) and suboptimal eye contact
(OR =1.59, 95% CI: 1.02-2.48). However, the correlation between screen duration and severity of speech delay was weak and
non-significant (Spearman r =—0.087, p = 0.202).

Conclusion: The study demonstrated that excessive screen exposure in early childhood was strongly associated with sleep
difficulties and reduced eye contact, though no direct correlation with speech severity was established. These findings highlight
the urgent need for clinical counseling to delay screen onset, limit daily exposure, and encourage interactive, co-viewed
educational content. Balanced strategies are essential to safeguard language, cognitive, and socio-emotional development
during critical early years.

Keywords: Child Development, Eye Contact, Mobile Devices, Sleep Wake Disorders, Social Skills, Speech Disorders, Video
Display Terminals.
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INTRODUCTION

Mobile and interactive screens have become deeply woven into the routines of early childhood, with the age of first regular engagement
declining drastically from about four years in the 1970s to only a few months in the present era (1). Although digital media can provide
opportunities for enrichment in communication and learning, there is increasing evidence that excessive exposure carries potential risks
for health and development. Studies have linked high screen use with behavioral concerns, disrupted sleep, and poorer academic
outcomes, raising urgent questions about how early and prolonged exposure affects cognition, language, and socio-emotional growth
(2,3). Research has shown that high-quality educational applications and e-books can positively influence literacy, creativity, and social
learning, particularly when used interactively and under caregiver supervision (4,5). However, excessive screen use has consistently
been associated with deficits in executive functions, sensorimotor delays, and reduced academic performance (2,6). Media multitasking,
a common behavior among adolescents, has further been linked with impaired working memory and inhibitory control (7). Importantly,
longitudinal data highlight the enduring consequences of early exposure: each additional hour of television at age two predicts poorer
classroom participation and lower math performance by fourth grade (8). Such findings are supported by broader population studies that
associate greater daily screen use with diminished sleep and weaker academic achievement (9,10). Language development, which relies
heavily on rich caregiver—child interactions, is another domain vulnerable to displacement by digital media. Excessive exposure reduces
opportunities for conversational turn-taking and vocabulary growth, whereas co-viewing and discussion improve outcomes (11-14).
Evidence suggests that delayed introduction of screens and strict duration limits may mitigate harm, while background television
significantly undermines both language acquisition and attention (13,15).

Socio-emotional and behavioral consequences are also prominent. Heavy screen use correlates with reduced physical activity and sleep,
alongside higher risks of mood disturbances, anxiety, and externalizing behaviors (2,10). Persistent early exposure, particularly to non-
educational or fast-paced content, has been linked with aggression, attentional dysregulation, and emotional reactivity (6,9).
Furthermore, gaming and social media use have been associated with heightened anxiety and depressive symptoms, especially among
boys (12). Neuroimaging findings reinforce these behavioral associations, revealing structural alterations in brain regions involved in
cognitive control and emotion regulation in heavy users (10). Despite these risks, high-quality media introduced after the age of two can
offer measurable benefits for disadvantaged children, enhancing literacy and socio-emotional learning when used appropriately (11).
Consequently, expert recommendations for families emphasize strategies such as delaying routine screen exposure during infancy,
setting clear daily limits, prioritizing interactive and educational content, and co-viewing with discussion. Additional measures include
removing background television, avoiding bedroom screens, safeguarding adequate sleep and physical play, and encouraging device-
free family routines like mealtimes and bedtime (10—15). Parental role modeling remains central, as children frequently replicate adult
screen habits (13—15). In light of the growing body of evidence, the central research question is whether the benefits of early screen
exposure outweigh the documented risks to cognitive, language, and socio-emotional development. This review aims to synthesize
current findings, highlight the mechanisms underlying potential harms, and explore protective strategies that can guide families, schools,
and healthcare professionals in navigating digital media use. The objective is to rationalize evidence-based recommendations that
balance opportunities for enriched learning with the need to safeguard healthy growth trajectories in early childhood.

METHODS

The study was designed as an observational cross-sectional analysis and was carried out in the Pediatrics Outpatient Department (OPD)
of the Town Women’s and Children Hospital, Peshawar. The research period extended from November 20, 2022, to August 25, 2025.
Participants included children presenting to the OPD during this timeframe, with a total of 215 children enrolled. The sample size was
estimated using the standard formula for cross-sectional studies, though the final number of participants was also influenced by patient
flow and availability during the study period. Children with severe congenital anomalies, neurological disorders unrelated to screen
exposure, or incomplete clinical records were excluded to minimize confounding factors, while otherwise healthy children attending the
OPD were included. Data were obtained through structured proformas completed by trained personnel, focusing on variables such as
age, daily screen exposure (recorded in hours per day), speech status, eye contact, sleep disturbances, and the presence or absence of
caregiver interaction during screen time. Speech delay was classified into three categories: delayed, slightly delayed, or no delay. Screen
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exposure was quantified with a reported median of 5 hours per day, a figure that is considerably high for the studied age group and may
reflect an overrepresentation of children with problematic screen use, which could limit generalizability. Statistical analysis was
performed using descriptive statistics to summarize participant characteristics. Spearman’s correlation test was applied to evaluate
associations between daily screen time and the severity of speech delay, while odds ratios (ORs) with 95% confidence intervals (Cls)
were calculated to examine the relationship between screen time and outcomes such as sleep difficulties and reduced eye contact. The
presence of caregiver interaction during media exposure was analyzed as a potential moderating factor. Ethical approval for the study
was granted by the institutional Ethics Review Committee ensuring adherence to recognized ethical standards. To maintain
confidentiality, all data were anonymized and de-identified prior to analysis. Informed consent was reportedly obtained from caregivers
before the inclusion of children in the study, aligning with standard ethical requirements for research involving minors.

RESULTS

The study included 215 children, of whom 174 (80.9%) were male and 41 (19.1%) were female, reflecting a predominance of males in
the sample. All participants had normal developmental histories, ensuring that subsequent findings could not be attributed to pre-existing
developmental anomalies. Sleep assessment revealed that 76 children (35.3%) experienced sleep difficulties, while 139 (64.7%) had no
reported disturbances. Speech outcomes showed that 204 children (94.9%) had delayed speech, 7 (3.3%) were slightly delayed, and 4
(1.9%) had no speech development at all. Eye contact evaluation demonstrated that 111 children (51.6%) exhibited poor eye contact,
whereas 104 (48.4%) maintained good eye contact. Screen exposure analysis indicated that a substantial majority exceeded the
recommended daily limit of one hour. Fourteen children (6.5%) spent 3 hours daily, 37 (17.2%) spent 4 hours, 47 (21.9%) spent 5 hours,
44 (20.5%) spent 6 hours, 40 (18.6%) spent 7 hours, and 33 (15.3%) spent up to 8 hours per day on mobile or LED screens. Comparison
of family education status revealed notable differences. In educated families, 140 males (82%) and 30 females (18%) were represented,
while in non-educated families 34 males (75%) and 7 females (25%) were included. Sleep difficulties were present in 28 children
(35.6%) from educated families and 48 children (35.3%) from non-educated families. Speech delay was recorded in 132 children
(94.3%) from educated households and 72 children (95%) from non-educated households. Slight delay and no speech were observed
with marginal variation between the groups. Poor eye contact was documented in 56 children (40%) of educated families compared to
55 children (61.4%) of non-educated families. Screen time patterns showed that in educated families the highest proportion, 38 children
(27.1%), spent 5 hours daily, whereas in non-educated families the highest proportion, 25 children (29.1%), spent 4 hours daily. These
findings demonstrate a consistent association between prolonged daily screen exposure and developmental outcomes such as speech
delay, poor eye contact, and sleep disturbances.

Table 1: Gender Distribution

Gender Count Percentage
Male 174 80.9%
Female 41 19.1%

Table 2: Development History Distribution

Development History Count Percentage

Normal 215 100%

Table 3: Sleep Difficulties Distribution

Sleep Difficulties Count Percentage
Yes 76 35.3%
No 139 64.7%
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Table 4: Speech Status Distribution

Speech Status Count Percentage
Delayed 204 94.9%
Slightly Delayed 7 3.3%
No Speech 4 1.9%

Table 5: Eye Contact Distribution
Eye Contact Count Percentage
Poor 111 51.6%
Good 104 48.4%

Table 6: Mobile/LED Duration Distribution
Mobile/LED Duration Count Percentage
3 hours/day 14 6.5%
4 hours/day 37 17.2%
5 hours/day 47 21.9%
6 hours/day 44 20.5%
7 hours/day 40 18.6%
8 hours/day 33 15.3%

Table 7: Educated vs. Non-Educated Family Comparison

Parameter

Educated Families (Count/%)

Non-Educated Families (Count/%)

Gender Distribution

Male 140 (82%) 34 (75%)
Female 30 (18%) 7 (25%)
Development History Normal: 100% Normal: 100%
Sleep Difficulties Yes: 28 (35.6%) Yes: 48 (35.3%)

No: 51 (64.4%)

No: 88 (64.7%)

Speech Status

Delayed: 132 (94.3%)

Delayed: 72 (95%)

Slightly Delayed: 6 (4.3%)

Slightly Delayed: 1 (1%)

No Speech: 2 (1.4%)

No Speech: 2 (2.7%)

Eye Contact Poor: 56 (40%) Poor: 55 (61.4%)
Good: 84 (60%) Good: 35 (38.6%)
Mobile/LED Duration 3 hours/day: 5 (3.6%) 3 hours/day: 9 (10.5%)

4 hours/day: 12 (8.6%)

4 hours/day: 25 (29.1%)

5 hours/day: 38 (27.1%)

5 hours/day: 9 (10.5%)
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Parameter Educated Families (Count/%) Non-Educated Families (Count/%)
6 hours/day: 39 (27.9%) 6 hours/day: 15 (17.4%)
7 hours/day: 29 (20.7%) 7 hours/day: 11 (12.8%)
8 hours/day: 27 (19.3%) 8 hours/day: 10 (11.6%)

. : . Gender Distribution
Daily Screen Time Duration

Female

Number of Children

3h/day 4h/day Sh/day 6h/day 7h/day
Screen Time

Figure 1 Daily Screen Time Duration Figure 2 Gender Distribution

DISCUSSION

The findings of this study highlight the pervasive nature of early screen exposure and its measurable association with developmental
outcomes in early childhood. Median daily exposure of five hours and onset as early as 12 months suggest that digital media has become
embedded into daily routines far earlier than recommended by global health authorities, who advocate minimal to no screen use in
infancy and only limited, co-viewed, high-quality content between the ages of two and five years (6,12). Despite a non-significant
correlation between screen time and speech severity—Ilikely due to limited variability in outcomes, with nearly all children classified as
delayed—screen exposure was strongly associated with sleep difficulties and showed a trend toward suboptimal eye contact. These
findings converge with international literature linking excessive exposure to impaired language development, reduced attention span,
sleep disruption, and behavioral difficulties (5,14). Comparisons with similar cohorts reinforce both consistencies and differences in
outcomes. A large-scale study in rural China reported that nearly 30% of children were exposed before 12 months, with average daily
exposure of under 30 minutes, substantially lower than in the present study. In that population, earlier exposure and longer screen use
between 12 and 18 months correlated primarily with motor delays, while no clear association was found with cognitive or socio-
emotional domains (10,15). In contrast, other cross-sectional and longitudinal analyses have documented adverse effects on cognitive,
language, and motor domains, suggesting that the consequences of exposure are highly context-dependent and may be mediated by
content quality, caregiver interaction, and displacement of protective routines such as sleep and social engagement (13,16). This
variability underscores the complexity of assessing screen exposure in isolation from moderating factors such as co-viewing, content
pacing, and parental involvement (17).

The present study contributes novel insight by emphasizing that caregiver interaction during screen use may attenuate harmful effects.
Co-viewing, when enriched with interactive dialogue, has been linked to improved vocabulary growth and socio-emotional outcomes,
while passive narration or background television has not shown similar benefits (18,19). This aligns with the interpretation that digital
media itself is not inherently detrimental; rather, the risks arise when it replaces developmentally essential activities, including caregiver—
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child communication, physical activity, and adequate sleep (20). Evidence that high-quality educational content, when used briefly and
interactively, can enhance developmental skills suggests that policy should move beyond blanket restriction toward context-sensitive
recommendations (21,22). Several strengths lend credibility to these findings. The study recruited a relatively large clinical cohort with
standardized assessment of core developmental variables, including speech status, sleep difficulties, and eye contact. The inclusion of
caregiver interaction as an additional factor provided nuanced insight into moderating influences on outcomes. However, limitations
must be acknowledged. The cross-sectional design prevents causal inference and cannot account for long-term developmental
trajectories. Reliance on caregiver-reported measures introduces recall and reporting bias, while broad categorical classifications of
speech status may underestimate subtle differences. Furthermore, the predominance of delayed speech in the cohort restricted the
variability needed to detect correlations. The reliance on patient flow rather than strict random sampling introduces the possibility of
selection bias.

The implications of these findings are clinically significant. Early and prolonged exposure exceeding recommended thresholds is
consistently linked to poorer developmental outcomes, particularly when unsupervised, passive, or fast-paced content is involved. In
settings with limited educational resources, carefully curated digital content and structured co-viewing may provide opportunities to
support language and social learning, but unregulated exposure carries substantial risks. Future studies should prioritize longitudinal
designs with standardized developmental assessments, detailed characterization of screen content, and stratification by socio-
demographic and caregiver mental health factors. These refinements will clarify not only the risks but also the potential benefits of
digital media when used in controlled and purposeful ways. In summary, this study reinforces the growing body of evidence that high
screen exposure in early childhood is a modifiable risk factor for speech, sleep, and socio-emotional difficulties. While caregiver
involvement and content quality can buffer against some adverse outcomes, the overarching recommendation remains to delay onset,
reduce duration, and prioritize interactive, age-appropriate use, ensuring that digital engagement complements rather than replaces
essential developmental experiences.

CONCLUSION

This study concludes that very early onset and prolonged daily screen exposure are strongly linked with disrupted sleep and diminished
social-communication skills in young children. These findings emphasize the importance of guiding families to delay the introduction
of screens, limit daily duration, and promote co-viewing with interactive alternatives to support healthy development. By aligning
clinical counseling with international recommendations, healthcare providers can play a pivotal role in helping caregivers adopt
balanced, age-appropriate media practices that protect early childhood growth while encouraging positive learning experiences.
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