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Abstract

Background: Excessive screen exposure has become increasingly common among young
children and may contribute to sedentary behavior and unhealthy weight gain.

Objective: To determine the association between increased screen time and overweight status
among children aged 2—6 years.

Methodology: A comparative cross-sectional study is conducted in the Department of
Paediatrics, Ghurki Trust Teaching Hospital, Lahore from July 2025 to October 2025. A total
of 60 children aged 2—6 years are included through non-probability consecutive sampling and
divided into two groups: 30 overweight children and 30 normal-weight children. Weight and
height are measured to calculate body mass index, while daily screen time and duration of
outdoor games are obtained from parents or guardians.

Results: The mean daily screen time is higher among overweight children compared with
normal-weight children, 5.12 + 1.43 versus 3.18 = 1.21 hours/day, respectively. Screen time
exceeding 4 hours/day is observed in 19 (63.3%) overweight children compared with 8 (26.7%)
normal-weight children, showing a statistically significant difference (p=0.009). Mean outdoor
activity is lower among overweight children, 1.18 = 0.62 hours/day, compared with 2.05 + 0.81
hours/day among normal-weight children (p<0.001).

Conclusion: Increased screen time is significantly associated with overweight status among
children aged 2—6 years. Overweight children have longer daily screen exposure and lower
outdoor activity compared with normal-weight children.

Keywords: Screen time, overweight, children, obesity, sedentary behavior, preschool
children, outdoor activity.

INTRODUCTION
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Childhood obesity is defined as having a BMI at or above 95th percentile for age and sex, and childhood
overweight as BMI at or above 85th percentile but less than 95th percentile for age and sex [1]. Over the last 20
years, overweight and obesity have become an epidemic in preschool children and in more than 40 million children
worldwide are overweight or obese [2]. Childhood obesity has shown an eightfold increase in the 5-19 year age
group and a doubling in the 2-4 year age group in the last 40 years around the world [3]. Furthermore,
approximately 34% of children living in low-income families are obese, while approximately 19% of children
living in high-income families are obese [4].

Childhood and adolescent obesity are linked to a variety of adult health problems such as obesity, hypertension,
diabetes, asthma, sleep apnea, dyslipidemia and more. Therefore, it is essential to recognise emerging risk factors
for obesity that occur in this age group that could be targeted by early interventions to prevent adverse health
outcomes in adulthood [5]. Childhood obesity is a complex problem that has been attributed to a variety of factors
such as family history and genetics, diet, physical activity, screen time and sleep habits [6]. Screen time has
become one of the most prevalent factors to sedentary time with respect to sedentary behavior. Screen time may
act directly on energy balance as it is a relatively low energy demanding activity [7]. >4 h per day was considered
high screen time [8]. In a study in India, Kaul et al. (2023) [9] found the screen time to be significantly higher in
overeweight children compared to the normal weight children per day and per week. Similarly, Bekhwani et al.,
2022 [8] Pakistan observed that the frequency of screen time exposure >4 hrs/day was reported to be significantly
high among overweight/obese children as compared to non-obese children (61.9% vs 26.6%, p-value<0.001).
Given that the above studies indicate that increased screen time is a key component of overweight or obesity in
children, there needs to be an optimal limit for the amount of time that children spend on screens. But prior to its
advocacy and depriving children of screen time, which is a source of information and increases children's 1Q
levels as well, it is imperative to note that another study has given different findings, where Malik et al. (2020)
[10] in Indonesia reported that the frequency of long screen time was higher in obese children than in non-obese
children (87.1% vs. 85.7%; p-value=0.805), but the difference was not significant.

OBJECTIVE
The purpose of this study was to compare the frequency of over 4 hours of screen time exposure/day in overweight
and normal weight children.

METHODOLOGY

It’s a cross-sectional survey conducted at the Department of Paediatrics, Ghurki Trust Teaching Hospital, Lahore
from July 2025 to October 2025. The sample size was determined as 60 children, which includes 30 children in
each group, at 80% power of test at the 0.05 level of significance, with the expected frequency of the screen time
of >4 hours/day being 61.9% and 26.6% in overweight and normal-weight children, respectively [8]. Data was
collected using non-probability consecutive sampling techniques. Children of both sexes aged 2-6 years who
presented to the Department of Paediatrics were included. Children with eating disorders or pre-existing obesity,
developmental delay (e.g. cerebral palsy, autism), recent change in physical activity or dietary change, or any
condition that needs urgent treatment for infection/surgery were excluded.

DATA COLLECTION
60 eligible children who presented to the outpatient department of Paediatrics, Ghurki Trust Teaching Hospital,
Lahore for routine evaluation were enrolled after getting written informed consent from their parents/guardians.
Demographic and medical history was obtained for each participant in detail.
Standard measurements were used for weight and height and BMI was calculated. Children were considered
overweight using the operational definition and split into two groups:
Group A: Overweight children (n = 30)
Group B: Normal weight children (n =30)
Parental/guardian reporting of daily screen time was used to determine daily screen time. All parental information
were collected by the resident and anthropometric measurements were made by the resident to ensure consistency
of data collection. Exclusion criteria were used to control for potential confounding variables.

DATA ANALYSIS
The data was input and analyzed with SPSS version 26.0. Means + standard deviations were reported for numerical
variables such as age, daily screen time, outdoor games duration, and BMI. The categorical variables gender,
residence, weight group, and screen time >4 hours per day were displayed as frequencies and percentages. A chi-
square test was used to compare the frequency of screen time >4 hours/day among the overweight and normal
weight children. The level of statistical significance was p-value <0.05. Screen time >4 hours/day was additionally
categorized by age, gender, amount of time spent outdoors playing games, and place of residence to evaluate for
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potential effect modifiers. The chi-square test was used after stratification and a p-value of <0.05 was considered
statistically significant.

RESULTS

Data were collected from 60 patients, mean age of overweight children was 4.32 + 1.11 years compared with 4.18
+ 1.06 years among normal-weight children, with no statistically significant difference between the groups
(p=0.619). In the overweight group, 17 (56.7%) children were male and 13 (43.3%) were female, while in the
normal-weight group, 16 (53.3%) were male and 14 (46.7%) were female (p=0.795). Urban residence was
reported in 21 (70.0%) overweight and 20 (66.7%) normal-weight children, whereas 9 (30.0%) and 10 (33.3%),
respectively, belonged to rural areas (p=0.781). The mean BMI was significantly higher among overweight
children, 18.91 + 1.24 kg/m? compared with 15.42 + 1.08 kg/m? among normal-weight children (p<0.001).

Table 1. Baseline Characteristics of Study Participants

Variable Overweight Children Normal-Weight Children —value
(n=30) (n=30) P
Age, years 432+1.11 4.18 £1.06 0.619
Male 17 (56.7%) 16 (53.3%) 0.795
Female 13 (43.3%) 14 (46.7%)
Urban residence 21 (70.0%) 20 (66.7%) 0.781
Rural residence 9 (30.0%) 10 (33.3%)
BMI, kg/m? 1891 £1.24 15.42 +£1.08 <0.001
Mean Daily Screen Time by Weight Group
7= 5.12 + 1.43
Loy p < 0.001
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Figure 1. Mean Daily Screen Time by Weight Group
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The mean daily screen time was significantly higher among overweight children at 5.12 + 1.43 hours/day
compared with 3.18 = 1.21 hours/day among normal-weight children (p<0.001). Screen time exceeding 4
hours/day was reported in 19 (63.3%) overweight children compared with 8 (26.7%) normal-weight children,
while screen time of 4 hours/day or less was observed in 11 (36.7%) and 22 (73.3%) children, respectively. The
difference in the frequency of screen time >4 hours/day was statistically significant (p=0.009).

Table 2. Comparison of Screen Time and Outdoor Activity Between Groups

Variable Overweigllt Children Normal-Weight Children p-value
(n=30) (n=30)
Daily screen time, hours 5.12+1.43 3.18+1.21 <0.001
Screen time >4 hours/day 19 (63.3%) 8 (26.7%) 0.009
Screen time <4 hours/day 11 (36.7%) 22 (73.3%)
Outdoor games, hours/day 1.18 £ 0.62 2.05+0.81 <0.001

Proportion of Children With Screen Time >4 Hours/Day
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Figure 2. Proportion of Children with Screen Time >4 Hours/Day

Among children aged 2—4 years, screen time >4 hours/day was reported in 10/16 (62.5%) overweight children
and 4/17 (23.5%) normal-weight children, showing a statistically significant difference (p=0.024). Among
children aged 5-6 years, the corresponding frequencies were 9/14 (64.3%) and 4/13 (30.8%), respectively, but the
difference was not statistically significant (p=0.082). Among males, prolonged screen time was observed in 11/17
(64.7%) overweight and 5/16 (31.3%) normal-weight children (p=0.055), while among females it was observed
in 8/13 (61.5%) and 3/14 (21.4%), respectively, with a statistically significant difference (p=0.034).

Table 3. Stratified Comparison of Screen Time >4 Hours/Day Between Overweight and Normal-Weight
Children
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Stratification Variable O:’j;“éﬁ;}g)ht Nor:;;l &;ight p-value

Age 24 years 10/16 (62.5%) 4/17 (23.5%) 0.024

Age 56 years 9/14 (64.3%) 4/13 (30.8%) 0.082

Male 11/17 (64.7%) 5/16 (31.3%) 0.055

Female 8/13 (61.5%) 3/14 (21.4%) 0.034

Outdoor games <2 hours/day 15/20 (75.0%) 5/12 (41.7%) 0.059

Outdoor games >2 hours/day 4/10 (40.0%) 3/18 (16.7%) 0.172

Urban residence 14/21 (66.7%) 6/20 (30.0%) 0.019

Rural residence 5/9 (55.6%) 2/10 (20.0%) 0.109

Among overweight children, 3 (10.0%) had daily screen time of <2 hours, 8 (26.7%) had screen time of 2.1—4
hours, and 19 (63.3%) had screen time exceeding 4 hours/day. In comparison, among normal-weight children, 8
(26.7%) had screen time of <2 hours, 14 (46.6%) had screen time of 2.1-4 hours, and 8 (26.7%) had screen time

exceeding 4 hours/day.

Table 4. Distribution of Daily Screen Time Categories According to Weight Group

Daily Screen Time Overweigllt Children Normal—Weight Children p-valie
(n=30) (n=30)
<2 hours/day 3 (10.0%) 8 (26.7%)
2.1-4 hours/day 8 (26.7%) 14 (46.6%)
>4 hours/day 19 (63.3%) 8 (26.7%) 0.015

Distribution of Daily Screen Time by Weight Group
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Figure 3. Distribution of Daily Screen Time by Weight Group

DISCUSSION

The current study examines the relationship between greater screen time and overweight in children from 2—-6
years of age. The mean of screen time consumption per day is significantly higher for overweight children than
for normal-weight children with 5.12 + 1.43 hours/day and 3.18 &= 1.21 hours/day respectively, according to the
results obtained here. Moreover, the percentage of the overweight children exposed to more than 4 hours/day of
screen time is 63.3%, while 26.7% of normal-weight children are exposed to more than 4 hours/day of screen
time. The results indicate a possible significant relationship between long duration of screen time and overweight
in early childhood. The results of the present study, however, do only reflect an association and do not prove that
increased screen time leads to overweight, as the study is cross-sectional. Previous studies with preschool children
have yielded similar results. Mendoza et al. used nationally representative U.S. data to evaluate children between
2 and 5 years of age, and concluded that exposure to TV/video exposure for more than 2 hours a day is related to
an increased prevalence of overweight or overweight risk in children in this age group. A similar study found that
children who watched more television were also more overweight [11]. Similarly, a cross sectional study in
children aged 2 to 6 years found positive relationship between watching TV on weekdays and BMI z score and
that eating in front of TV and displacing physical activity may be factors in this relationship [12]. The findings
are similar to the increased screen time among overweight children reported in this study. Longitudinal studies
also have shown an association between screen and adiposity. Higher exposure to screens during 2—3 years of age
was correlated with higher adiposity at 3—5 years of age in the GUSTO cohort, especially in boys. In boys, more
than one hour of screen time was related to higher BMI and skinfold thickness, while in girls, the relationships
were inconsistent [ 13]. Another study from a similar cohort looked at associations with increased total screen time
during early childhood to increased abdominal subcutaneous adipose tissue (ASA) during childhood and found
stronger relationships in some sex and ethnic subgroups [14]. The current study's findings are reinforced by the
longitudinal results, which demonstrate a biological and behavioural plausibility of the association found, as well
as indicate that the relationship can be different among the various groups of children. The association between
screen exposure and overweight status could be due to several behavioral pathways. Extended screen time can
lead to less active play, more sedentary time, more snack consumption during screen time, and children being
exposed to food advertising. The use of screens, especially in the evening, can in addition impact sleep habits.
These mechanisms represent possible mechanisms from previous research and are not directly observed in this
study and should not be considered as mechanisms in this dataset. The current WHO guidelines focus on reducing
sedentary screen time and encouraging physical activity during early childhood: less than 1 hour a day — less is
better — for children aged 2 years, and less than 3—4 hours a day for children aged 5—11 years.Current WHO
guidelines emphasize reducing sedentary screen time and increasing physical activity during early childhood: less
than 1 hour a day — less is better — for children aged 2 years, and less than 3—4 hours a day for those aged 5-11
years.

There were some differences in stratified results, based on age, gender, outdoor activity, and residence. These
sub-group results are however to be interpreted with caution due to the small numbers of children in each of these
sub-groups [16]. Statistically significant association in one subgroup, non-significant association in another does
not necessarily indicate modification of the relationship by age, gender or residence. Further studies with
multivariable analysis are needed to establish if these are independent factors that affect the relationship between
screen time and overweight [17,18]. The present study has certain limitations. Screen time is self-reported by
parents and could be subject to recall or reporting bias. The sample was small and from a single tertiary care
hospital and may not be generalizable. The cross-sectional design also does not allow for time sequence or
causality to be determined. In addition, although some confounding factors are excluded and stratified, potentially
important factors like detailed dietary intake, sleep duration, parental BMI and socioeconomic factors are not well
assessed. However, these limitations, the study demonstrates a strong relationship between screen time and
overweight status among children 2—6 years of age and calls for further studies with larger prospective samples
that would include screen time in conjunction with dietary intakes, sleep, and objectively assessed physical
activity levels.

CONCLUSION
Finally, there is a significant association between excess screen time and being overweight in children 2-6 years
old. Children who are overweight have longer daily screen time and are more likely to spend more time than 4
hours a day using screen time than normal weight children. Overweight children also are less likely to be
physically active. These results confirm the value of reducing the amount of screen time and promoting active
play for children in early childhood. But with this cross-sectional design, the study only finds an association and
not a causality between more screen time and overweight.
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