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ABSTRACT

Background: Prolonged screen exposure negatively impacts early childhood development. Risks associated with screen
exposure in children are classified into developmental, psychosocial, and physical categories.

Aim: This study aimed to estimate the extent of screen exposure among children aged 2-24 months, identify the possible risk
factors of screen exposure, and examine the health effect of screen exposure on their development.

Subjects and Methods: A cross-sectional study was carried out in Ismailia city's Primary Health Care Units (PHCUS) using a
multistage random sample to gather data from mothers of children aged 2-24 months (n=310). Interview questionnaire collected
family and child socio-demographic information, screen exposure assessment, and child developmental milestones using the
Arabic Ages and Stages version.

Results: The study showed that only 9.7% of the studied children were meeting the American Academy of Pediatrics (AAP)
and World Health Organization (WHO) guidelines of zero screens before two years old. Television (TV) viewing was the most
popular (96.4%) among children, followed by smartphones (52.1%). A significant negative association was found between
children’s screen exposure time and their development in communication (r= -0.493, p <0.001), fine motor (r= -0.223, p
<0.001), problem-solving (r=-0.226, p <0.001), and social domains (r= -0.146, p <0.001).

Conclusions: Screen exposure was highly prevalent and negatively linked to developmental outcomes among children under
two years of age in Egypt. Establishing healthy screen time limits and encouraging diverse activities are crucial for balanced
development.
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INTRODUCTION evolving brains. Early childhood (0-5 years old) plays a
Screen exposure refers to any interaction with vital role in children’s development and health V. Also,
devices that possess the capability to present video increased screen usage may have both early and late long-
content, including but not limited to televisions, term impacts ©19. A study conducted in Thailand
computers, video gaming systems, and more recently, indicated that children under 2 years old experienced
smartphones and tablets. Given the significant rise in the delays in reaching cognitive milestones in relation to their
utilization of screen-based devices, the prevalence and exposure to digital media @9,
detrimental effects of excessive screen exposure on In Egypt, information on the extent and pattern of
children have emerged as a worldwide concern and a children screen exposure in the age group of (2-24
critical public health issue ®. months), the related socio-demographic risk factors,
"Screen-time" is a dynamic concept that denotes the parents’ perception on children screen exposure as well as
amount of time individuals engage with screen-based the association between screen exposure and
devices @. The American Academy of Pediatrics (AAP) developmental defects are all important knowledge gaps
recommends that children younger than 2 years should that need to be filled.
avoid screen time entirely, except for video calls, while
those between 2 and 5 years should be limited to less than AIM OF WORK
one hour daily ®. This study aims at promoting children’s health through
In Egypt, Ibranem et al. © pointed that the assessing screen exposure and its relationship with the
prevalence of smartphones usage among children aged 6- developmental outcomes among children aged 2-24
12 years old was extensive. Even though children from months in Ismailia City.

diverse socioeconomic packgrounds _have the same access SUBJECTS AND METHODS
to media, their media consumption patterns differ.

Children from low-income households, along with those Study Design: It was a cross-sectional study.
raised by single mothers or mothers with only a high
school education, consistently spend more time in front of
screens ©9, It's necessary to keep in mind that children
below the age of two have underdeveloped and rapidly

Place and duration of the study: The study was
conducted among children aged 2-24 months in Ismailia
City; from August 2021 to September 2024.
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Study sample:

A sample size of 310 children was calculated using
Epi Info Stat Calc software, version 7.2.4.0, with
prevalence of mobile devices exposure in children aged
1-60 months = 75.6% “?, a 5 % margin of error, and a
95% confidence level. A multistage random sampling
technique was used in this study. The primary health care
units (PHCUs) in Ismailia City were first stratified into
urban and rural units. From each stratum, two PHCUs
were randomly selected, resulting in a total of four
PHCUs included in the study. Then the total sample size
(n=310 children) was recruited from the selected PHCUs.
Children with any CNS problems, and children with
family history of any cognitive impairment or
developmental delay were excluded.

Study methods:

Data collection was done wusing an interview

guestionnaire consisting of three distinct sections.

e Part 1: Family and child socio-demographic data.

e Part 2: Screen exposure assessment including a 24-
hour recall of a typical weekday of duration of screen
exposure, type of screen, age at first exposure to
screens, parents’ own SCreen exposure.

e Part 3: Assessment of child’s developmental
milestones by the Arabic adaptation of the Ages and
Stages Questionnaire, a Parent- Completed Child
Monitoring System, Third Edition (A-ASQ-3)®,
The ASQ-3 serves as a developmental screening tool
administered by a parent in an interview format for
children ranging from 2 to 60 months of age. The
AASQ- 3 questionnaire at each age point contains 6
questions in each of 5 domains of development: fine
motor, gross motor, communication, problem
solving, and personal-social, for a total of 30
guestions. ASQ-3 has adequate reliability and validity
@4 The Arabic version of the ASQ-3 questionnaire is
regarded as a suitable, reliable, and easy to use
instrument for assessment and follow up of child
development %, Scoring of ASQ-3: answer options
for each question included “yes”, “sometimes”, or
“not yet”. A “yes” response received 10 points,
“sometimes” received 5 points, and “not yet”
received 0 points. Each of the 5 domains was scored
separately. In this study we used the ASQ-3 at 2 to 24
months.

Ethical approval

The study received approval from the Research Ethics
Committee of Faculty of Medicine, Suez Canal
University (approval No. 4677# on 25/10/2021) and
was conducted in accordance with the principles of the
Declaration of Helsinki. After explaining the
objectives, procedures, and benefits of the study, the
participants’ parents agreed on ethical consent before

starting to fill out the survey. Participation was
entirely voluntary, and confidentiality and anonymity
of the collected data were strictly maintained
throughout the study.

Statistical analysis

The statistical program for social sciences (SPSS)
software program version 23 was utilized for data entry and
statistical analysis. Qualitative variables were described in
frequency and percentage form. While quantitative variables
were summarized in the form of mean + standard deviation
(SD) or median (interquartile range). The normality of
continuous data was tested by Kolmogorov-Smirnov test.
Chi-square test or Fisher exact and Kruskal-Wallis test were
used as needed to evaluate the significance of association
between screen exposure and developmental outcomes.
Spearman correlation coefficient was done to detect the
relation between screen exposure time (SET) and scores of
developmental domains according to ASQ-3. Multivariate
logistic regression was done to study the predictors of > 1
screen exposure time (> 1 SET) in studied children. A
significance level of p-value less than 0.05 was used to
determine statistical significance.

RESULTS
Table (1): Socio-demographic characteristics of the
studied children (n=310)

Characteristic Number (n) Percentage (%
Gender

Boys 150 48.4%
Girls 160 51.6%
Age: Mean (xSD") 11.54 (+6.27)

(months)

<6 85 27.4%
>6 - 12 110 35.5%
>12-18 84 27.1%
>18-24 31 10%
Residence

Urban 168 54.2%
Rural 142 45.8%
Mother age: 28.9 (£5.3)

Mean (+SD") (years)

Mother education

Primary or less 63 20.4%
High school 120 38.7%
University education 127 40.9%
Father age: 33.5 (¢6.7)

Mean (£SD") (years)

Father education

Primary or less 57 18.5%
High school 128 41.6%
University education 123 39.9%

SD”": Standard deviation.
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Table (1) shows socio-demographic characteristics of The majority of children (62.9%) are aged <12 months,
the study sample. The distribution of gender is nearly with a mean age of 11.54 + 6.27 months. Regarding
equal, with boys comprising 48.4% and girls 51.6% of residence, the majority (54.2%) live in urban areas, while
the sample. 45.8% reside in rural settings.

Table (2): Description of screen exposure in the exposed children (n=280).

Characteristic Number (n) Percentage (%)
Duration of SET, hr/day: Mean (+SD") 1.41 (x1.3)

Child SET, hr/day

No SET" 30 9.7%
<1 177 57.1%
>1-2 61 19.7%
>2-4 35 11.3%
>4 7 2.3%
Type of screen

TV 270 96.4%
Smartphones 146 52.1%
Tablets and laptops 7 2.5%
Age at first exposure, months: Mean (+SD) 4.66 (+2.81)

“SET: screen exposure time, SD*: Standard deviation.
According to table (2), the mean screen exposure time for children is 1.41 + 1.3 hours per day. Only 9.7% of children had no

screen exposure. Televisions are the most popular screens among children younger than 2 years old 96.4%, followed by
smartphones 52.1%. The age of children at first exposure to any kind of screens was 4.66 + 2.81 months old.
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Table (3): Socio-demographic characteristics of the children according to their screen exposure time (n=310)

Child screen exposure time, hr/day
. No SET <1SET >1SET | Total
Variables (n=30) (n=177) @=103) | @=310) | Fvalue
n (%) n (%) n (%)
Gender
Boys 18(12%) 85(56.6%) 47(31.3%) 150 0.321°
Girls 12(5.8%) 92(58.3%) 56(35.9%) 160
Age, months
<6 14(16.5%) 62(72.9%) 9(10.6%) 85
>6-12 13(11.8%) 62(56.4%) 35(31.8%) 110
(<0.001%)°

>12-18 2(2.4%) 46(54.8%) 36(42.9%) 84
>18 —24 1(3.2%) 7(22.6%) 23(74.2%) 31
Residence
Urban 9(5.4%) 100(59.5%) | 59(35.1%) 168 (<0.001%)°
Rural 21(14.8%) 95(66.9%) 26(18.3%) 142
Mother Age, years
<30 21(10%) 114(54.3%) | 75(37.7%) 210 0.586"
30-40 8(8.5%) 59(62.8%) 27(28.7%) 94 '
>40 1(16.7%) 4(66.6%) 1(16.7%) 6
Mother Education
Primary or less 7(11.1%) 41(65.1%) 15(23.8%) 63 0.165
High school and institutes 12(10%) 72(60%) 36(30%) 120 '
University and higher 11(8.7%) 64(50.4%) 52(40.9%) 127
Mother Employment status
Housewife 25(10.2%) 140(56.9%) | 81(32.9%) 246 0.848°
Employed 5(7.8%) 37(57.8%) 22(34.4%) 64
Mother screen time, hr/day
Mean (£SD) 1.4 (£0.87) | 3.04 (£1.74) | 3.76(%1.97) (<0.001%)?
Father Age, years
<30 11(9.3%) 65(55.1%) 42(35.6%) 118 0.36"
30-40 15(9.9%) 84(55.2%) 53(34.9%) 152 '
>40 4(10.5%) 27(71.1%) 7(18.4%) 38
Father Education
Primary or less 9(15.7%) 34(59.7%) 14(24.6%) 57 (0.022')"
High school and institutes 13(10.2%) 80(62.5%) 35(27.3%) 128 ’
University and higher 8(6.5%) 62(50.4%) 53(43.1%) 123
Father Employment status
Employed 23(10.6%) 125(57.9%) | 68(31.5%) 216 0.224b
Free occupation 5(6%) 45(54.2%) 33(39.8%) 83 )
Temporary not working 2(22.2%) 6(66.7%) 1(11.1%) 9
Father screen time, hr/day
Mean (+SD) 1.9 (£1.53) | 2.12 (£1.39) | 2.59 (£2.07) 0.1232
Parental role in limiting SET,
n(%)
Positive 26(86.7%) 46(26%) 17(16.5%) (<0.001%)"
Negative 4(13.3%) 131(74 %) 86(83.5%)

SET: screen exposure time, 2: Kruskal-Wallis Test, ®: Chi square test, *: Statistically significant p-value.
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There was no statistical difference between screen exposure time in boys when compared to girls. The mean age of
the children was significantly associated with screen time (P<0.001). Moreover, 14.8% of children living in rural areas
weren’t exposed to screens at all compared to only 5.4% of children in urban areas, with statistically significant difference
(P<0.001). As for parental education, there was a statistically significant difference between groups regarding fathers’
education (P=0.022) unlike the mothers’ education. While mothers’ screen time was significantly associated with
children’s screen exposure time. There was a statistically significant difference between screen exposure time of children
whose parents had a positive role in limiting screen exposure when compared to screen exposure time of children whose
parents had a negative role (P<0.001) as shown in Table (3).

Table (4): The association between children screen exposure time and their development by ASQ-3 (n=310)

. Screen exposure time, hr/day
Domain (Total score) No SET (n=30) | <1SET (n=177) | >1SET (n=103) | | value
Gross motor (Mean £SD) 50.3 (x10.9) 50.06 (£10.4) 49.7(£10.2) 0.8422
Fine motor (Mean £SD) 52.2 (¥9.9) 49.7 (£9.8) 46.4 (£11.6) (0.008")*
Communication (Mean +SD) 48.7 (£10.5) 42.5 (£10.4) 32.2 (¥11.3) (<0.001%)*
Problem-solving (Mean £SD) 46.5 (£9.8) 42.3 (£11.2) 40.2 (£11.3) (0.0159*
Social domain (Mean +SD) 45.8 (£9.2) 45.8 (£10.1) 42.4 (£10.8) (0.019%*

SET: screen exposure time, ™: Statistically significant p-value, 2: Kruskal-Wallis Test.

The total gross motor scores show minimal variation across the screen exposure groups, with no statistically significant
difference (P=0.842). Moreover, the total fine motor, the total communication, and the total problem-solving scores
demonstrate a statistically significant decline with increased screen exposure time. Regarding social development, the total
score for social development shows a statistically significant decline as screen exposure time increases, with children in
the >1 SET group scoring the lowest (42.4 = 10.8; P=0.019) as illustrated in Table (4).

Table (5): Spearman correlation between screen time and scores of each domain of ASQ-3 (n= 310).

ASQ-3 Domains _ Screen exposure time

r P-value
Communication -0.493 <0.001"
Gross motor -0.093 0.103"
Fine motor -0.223 <0.001"
Problem solving -0.226 <0.001"
Social -0.146 0.01"

“: Statistically significant p-value, r ™*: Coefficient of correlation.

Additionally, there is a statistically significant weak to moderate negative correlation between screen exposure time
and communication (r=-0.493), fine motor (r=-0.223), problem-solving (r=-0.226), and social scores (r=-0.146) (p<0.001)
as displayed in Table (5).

Table (6): Multivariate logistic regression of the predictors of > 1 hour/day screen exposure time in children aged
2-24 months old

| Predictors OR (95% CI) P-value
Child age in months 1.125 (1.073 - 1.179) | <0.001"
Residence Urban Reference
Rural 1.358 (0.716 — 2.579) 0.349
University and higher education Reference
Father’s education High school and institutes 0.603 (0.312 - 1.168) 0.134
Primary or less 0.582 (0.239 — 1.415) 0.232
Mother’s screen time 1.199 (1.022 — 1.408) 0.026"
Parental role in limiting Negative Reference
children SET Positive 0.37 (0.205 - 0.671) <0.001"

SET: Screen exposure time, OR: Odds Ratio, CI: Confidence Interval, *: Statistically significant p-value.

The results of multivariate logistic regression as displayed in Table 6 show that children’s age (OR = 1.125, 95% CI =
1.073 — 1.179), parental role in limiting children SET (OR = 0.37, 95% CI =0 .205 — 0.671), and mothers’ daily screen
time (OR = 1.199, 95% CI = 1.022 — 1.408) were the significant predictors of more than 1 hour per day screen exposure
time.
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DISCUSSION

Screen exposure in young children aged 0-2 years
old is now considered as a major public health concern
that predisposes those children to detrimental health
effects in the short and long-term. The current study
revealed that the prevalence of screen exposure among
children younger than two years who attend primary
healthcare centers (PHCs) is 90.3% and only 9.7% are
following the guidelines of AAP and WHO of no screen
exposure before the age of 2 years old. Ninety-six-point
four percent (96.4%) are exposed to televisions, and more
than half of the studied children were exposed to or used
smartphones. This finding agrees with a study in Thailand
found that 98.34% of the children younger than 2 years
were exposed or used screen-based devices. For these, the
highest rank was 95.9% exposed to TV viewing, followed
by 78.3% exposed to and used smartphone or tablets ®.
Moreover, a recent systematic review and meta-analysis
examined data from about 95 international samples to
establish that only 24.7% of children younger than 2 years
were meeting the guidelines outlined by the AAP and
WHO 09,

The present study shows that the average duration of
screen exposure among the study sample was 1.41 hours
per day, with an average estimated in the 6 months age
group of 0.77 hour per day increasing to 2.5 hours daily
in 18-24 months age group which is consistent with the
findings of a study conducted in UK which revealed that
high levels of TV viewing were common with an average
of 55 min/day at 6 months increasing to 124 min\day at
36 months ©,

In the current study, the results showed that parental
education, and employment were not significant
predictors of children’s screen exposure time. These
findings are similar to previous study that concluded that
parental education and socioeconomic status have no
significant association with screen exposure time and
other sedentary behaviors ©,

Consistent with research by Duch et al. @7, the
current study identified no association between child’s
gender, and screen exposure time. However, this study
disagrees with Frata et al. “® who found that higher
parental education was related with less screen time for
the children. This variability can be explained by the fact
that even families with low socio-economic status have
access to screen gadgets. Highly educated parents in
Egypt may not have the awareness about the detrimental
effects of screen exposure on their young children. The
main key factors on children screen time in our study were
parental, especially mothers’ screen time and parental
influence and role in limiting SET of their children
according to the results of the present study. This is in
consistence with Pons et al. ®® who stated that children's
behavior can be influenced by parents' screen time and
background TV. This is supported by the multiple linear
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regression model used in that study, which demonstrated
a direct and positive relationship between the parents'
screen time and the child's screen time exposure (STE).

During the initial five years of life, a child's
development happens quickly. The current study looked
at developmental outcomes during a crucial stage of both
growth and maturation, and it found that screen exposure
can hinder children's capacity to grow to their full
potential. The current study found a significant moderate
negative correlation between child screen exposure and
communication domain scores by ASQ-3, which
indicates the longer the screen exposure time, the lower
communication scores. Duch et al. @ found in both
longitudinal and cross-sectional analyses that children
younger than 2 years old who watched more than 2 hours
of TV per day had increased odds of poor communication
scores measured by ASQ-3 in a sample of 119 Hispanic
children. In UAE, Al Hosani et al. @Y found that children
who were exposed to screen extensively had a higher risk
of delayed language and communication development.
The mechanism that could explain this association is that
when children younger than 2 years old are watching
screens, they don’t practice their language and
communication skills. Young children learn and master
their language by interacting with their caregivers. On the
other hand, it would be difficult to learn from 2D screen
media before the age of 30 months, this is due to the lack
of symbolic thought, immature attention, and insufficient
flexibility to apply the knowledge they receive from
different screen media to the real life 2. As for motor
development of the children, the current study didn’t find
any association between screen exposure time and
children’s gross motor development. A study conducted
in Japan on 149 children examining the association
between screen exposure at one year old and
developmental outcomes at two and four years old by
ASQ-3 supported these findings regarding motor
development @3,

Although, it has been argued that touchscreen media
may encourage and stimulate fine motor skills (FMS)
such as swiping, pinching and tapping. And unlike Rocha
et al. 9 and Takahashi et al. ?® who reported that there
was no association between children screen exposure and
motor development. The present study found a significant
negative association between screen exposure time and
fine motor skills development of children younger than 2
years old. The probable mechanism behind these findings
is that most screen time in children aged 0 — 2 years old
depends on viewing only as they can’t use touchscreens
properly yet. This sedentary behavior may displace other

activities involved in fine motor learning in 3-
dimensional real life @4,
Regarding  cognitive  and  problem-solving

development, there was a negative association between
screen exposure and problem-solving skills in children in
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this study. Similarly, Rocha et al. @ detected poorer
cognitive and problem-solving development with
increased screen time among 0 — 60 months of age
children in Ceard, Brazil. Another longitudinal study
reported that Children’s screen time at 2 years old was
correlated to lower scores in cognitive development at 3
years old, indicating superiority of screen exposure on
cognitive development in children younger than 3 years
old @,

On the contrary, both Bustamante et al. ®® and
Jusiené et al. ®” indicated no significant associations
between using different screen-based devices and
cognitive and executive functions measures. This
difference might be understandable when considering the
content and context of children’s screen exposure and
home environment. The results of the present study could
be explained by the fact that screen viewing tends to make
young children engage in less thinking and problem
solving, since cartoons and related activities do not
interact with the child. Another possible mechanism that
explains the impact of screen exposure on the cognitive
processes involved in forming executive functions up to
the age of 2. Integrating several sensory input sources is
essential to cognitive and executive functions
development. Considering this, Media editing on screens
moves quickly, which may influence sensory information
pathways and the early development of executive
function, especially in the attention domain @),

In terms of social and emotional development, the
current study found a significant association between its
development and screen exposure time in children
younger than two. A study in Brazil conducted to study
screen time and early childhood development found that
increased screen time was negatively associated with
child socio-emotional domain scores “%. On the contrary,
Sugiyama et al. @ discovered that screen exposure time
was not associated with social skills in children aged two
years and at age 4 years old.

Study strength

There is one significant advantage to this study. The
ASQ-3, which has been used in numerous studies and has
been validated globally, was wused to quantify
developmental delays. The ASQ-3 is a suitable screening
instrument for evaluating developmental delays in
accordance with many developmental domains, even
though it is not a diagnostic tool.

Study limitations

There are some limitations in our study that deserve
discussion. This current study is unable to confirm the
causal association because of the cross-sectional design.
Also, because parent interviews were the only method
used to gather data on these characteristics, the study was
lacking in standardized measures to identify additional
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significant variables such temperament, behavioral

issues, interactive activity, and parenting style.

CONCLUSION

In conclusion, most children do not meet
international screen time guidelines. Screen exposure in
children is associated with several factors including
parents’ own screen time and living in urban areas.
Greater screen exposure time for children was associated
with poorer developmental outcomes in communication,
fine motor and problem-solving domains.

RECOMMENDATIONS

Based on the findings of this study, there is a need
for more causal research to clarify the directional
relationship  between screen exposure time and
developmental outcomes in children. Also, routine
screening for developmental delays should be
implemented to facilitate early detection and timely
intervention. Finally, educational campaigns targeting
parents are necessary to raise awareness about the impact
of screen exposure during early childhood and to promote
informed decision-making regarding children’s media
use.

e Conflict of interests: No Conflict of Interests.
e Funding: No Funding.
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