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ABSTRACT

Background: Children with autism spectrum disorder (ASD) are increasingly exposed to screens
that correlate to negative health effects.
Objectives: To identify possible risk factors associated with long screen viewing in ASD children
and identify the effects of prolonged screen time.
Materials and methods: A cross-sectional study recruited children with ASD who were followed
in the Psychiatry Department in the Central Child Teaching Hospital, Baghdad, Iraq over 7
months. For all children, personal data (age, age at diagnosis, sex, sleeping duration at day and
night, and aggressive behavior) and both parents’ data (age, educational level, and occupation)
and screen data (duration of screen exposure, type of device used for, and the content of screening)
were collected for each participant.
Results: A total of 138 children with a mean age of 5.25 ± 2.85 years were included in the
study with a male-to-female ratio of 5.6:1. One-third of ASD children had long-duration of screen
exposure (≥ 2 hours per day). Although none of the studied patient’s characteristics was related
to the duration of screen exposure, two maternal factors were significantly related to the longer
duration of screen exposure (lower level of education and being a housewife with P-values of 0.008
and 0.02 respectively). Children diagnosed at younger ages are subjected to a higher duration of
screen exposure with a correlation coefficient r = – 0.337 and P-value = 0.027.
Conclusion: Maternal level of education and occupation represent significant determinants of
screen time in children with ASD. Long screen exposure in ASD children correlates with the
patient’s age at diagnosis but has a non-significant effect on their social communication.
Keywords: Autism; Electronic devices; Sleep disturbance; Social communication questionnaire.
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INTRODUCTION

A
utism spectrum disorder (ASD) is a neurodevelop-
mental disorder that encompasses a spectrum of
symptoms reflecting an impairment of social in-
teraction together with repetitive and restrictive

behavior [1]. Reports of autism spectrum disorder (ASD) are
on the rise, with a frequency approaching 2.3% in the USA
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[2]. Children with ASD proved to be more attached to elec-
tronic devices, which makes them spend more time on screens
than typically developing peers [3]. Adding to the problem,
ASD children are introduced to electronic devices at an earlier
age, and they are more likely to exhibit symptoms of screen
addiction even when exposed to fewer screens as compared to
typically developing children [4]. This suggests that children
with ASD are in serious situations regarding the consequences
of their screen exposure [5].

Over the years, the impact of screen exposure on children
with ASD has been a subject of conflict. Recent reports
have highlighted the negative effects of increasing screen time,
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which include increased severity of social impairment, sleep
disturbance, adiposity, psychiatric disturbances such as stress,
and emotional instability [6].

Although few researchers examined the role of environmen-
tal factors on screen time in children with ASD [7], studies
examining personal and family factors associated with screen
exposure among children with ASD are scarce. Identifica-
tion of factors associated with increasing screen viewing in
those children can aid in developing interventional strategies
to prevent the negative effects of long screen time [8]. There-
fore, we conducted this study to identify possible risk factors
associated with screen exposure in children with ASD and
determine the effects of prolonged screen time.

MATERIALS AND METHODS

A cross-sectional study incorporated children diagnosed
with ASD that was followed in the Department of Psychiatry
at the outpatient clinic in Central Child Teaching Hospital,
Baghdad, Iraq, over 7 months from 1st of February 2024 to
1st of September 2024.

ASD was diagnosed by the fifth version of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5), which
includes children who presented with two major symptom
categories, including a deficit in social communication and
a restricted and repetitive pattern of interests/activities pre-
sented in early childhood [9]. Children with ASD who were
diagnosed with DSM-5 and had screen exposure to any type
of electronic device were enrolled in the current study. ASD
children with no screen exposure and/or had chronic illness
including hearing and visual impairment, and those who re-
fused to participate were excluded from the study.

Sampling was done by convenience as all children who
matched the inclusion criteria during the study period were
recruited in the study. The study was approved by the med-
ical college, Mustansiriyah University (Reference number 18
on 1-2-2024). The parents of children who participated in the
study gave informed consent.

For each patient, four sets of data were collected as follows:
Initially, we gathered the demographic and personal details of
the patients, which encompassed their current age, their age
at diagnosis, their gender, their sleeping patterns during the
day and night, and the existence of aggressive behavior. Sec-
ond, family history includes the number of siblings, the age
of both parents, the educational level of both parents (illiter-
ate, primary school graduate, secondary school graduate, and
bachelor), and the occupation of both parents. Third, screen
exposure data including duration of screen exposure per day,
the type of electronic device for the screen, the content, and
whether the electronic device is the patient’s own or parental.
Fourth, the social communication questionnaire (SCQ) score
was assessed by a validated Arabic version of a social com-
munication questionnaire [10] which consisted of 40 questions
that had “NO” and “YES” answers. The total score for the
questionnaire is 39, with higher scores indicating a higher level
of impairment in social communication. The questions were
filled out by parents which took 20–30 minutes, and the scores
were collected by the second author who is not involved in the
management of the patients.

Children were divided into 2 groups based on the duration
of screen exposure Group 1: Had less than 2 hours per day
of screen exposure, and Group 2: Had 2 hours or more screen
exposure per day. This division was based on previous study
[11] and on recommendations by the American Academy of

Pediatrics which recommends a maximum of 2 hours of screen
exposure per day in children [12].

Sample size was calculated by the following formula [13]:
N = (Zα/2 + Zβ)2/r2

(Zα/2 + Zβ) = 1.96 + 0.84 = 2.8
r = 2.8 (Based on previous study) [14].
(2.8)2 = 7.84
N = 7.84/ (0.236)2 ≈ 140.7641

The required sample size ≈ 141, however only 138 children
matched the inclusion criteria during the study period.

Statistical analysis

The statistical analysis was performed by the software pro-
gram statistical package for social sciences (SPSS), version 26
(IBM, Armonk, New York, USA). Numerical data were nor-
mally distributed and presented as mean ± standard devia-
tion while categorical variables were presented as frequencies
and percentages. The Pearson correlation coefficient was used
to measure the association between the duration of screen ex-
posure and patient-family characteristics. The P-value of less
than 0.05 is set as a significant cut.

RESULTS

The study included 138 children with ASD, 117 of whom
were boys and 21 of whom were girls, with a male-to-female
ratio of 5.6:1. The majority of the ASD children (n = 96,
70%) had screen exposure for less than 2 hours, and all of
them had parental electronic devices. ASD children had a
mean SCQ score of 18. About two-thirds of children, or 74%,
did not exhibit aggressive behavior (Table 1).

Smartphones represent the most frequent electronic device
used in 66 (63.8%) of ASD children, and television comes next
in frequency (n = 45, 32.6%), as shown in Figure 1. Figure 2
shows that most ASD children (n = 58, 42%) prefer to watch
cartoons, and nursery rhythms come next (n = 28, 20%).

None of the studied characteristics of children with ASD,
including age, gender, the average duration of sleep day and
night, the number of meals, the SCQ scores, and the presence
of aggressive behavior shows a statistically significant differ-
ence (P-value > 0.05) with a time of screen exposure (Table
2).

The mother’s level of education and occupation signifi-
cantly influenced the average duration of screen exposure (P-
value = 0.008 and 0.02, respectively). All other analyzed
family variables, including the father’s level of education, the
father’s occupation, parental age, and the presence of siblings,
did not significantly correlate with the duration of screen ex-
posure in children with ASD (Table 3).

The age of the patient at the time of diagnosis was nega-
tively related to screen time (r = –0.337, P-value = 0.027).
While no correlation was found between screen duration and
each of the following: Sleeping duration, and the score ob-
tained by social communication questionnaire (Table 4).

DISCUSSION

Research has proven that long-screen exposure in children
with ASD leads to a negative health outcome. Despite the
identification of multiple factors that influence the duration of
screening time in this population, a knowledge gap remains,
underscoring the need for further investigation [15]. In the
current study, the average duration of screen time in Iraqi
children with ASD was 1.94± 1.277 hours per day with 30% of
them having a screen time of ≥ 2 hours per day. This duration
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Table 1. Characteristics of the 138 autism spectrum disorder
children with screen exposure.∗

Variables Values

Current age
Mean ± SD (years) 5.25 ± 2.85
Range 2–12
Age at diagnosis
Mean ± SD (years) 2.57 ± 1.137
Range 1–7
Gender, N (%)
Male 117 (84.8%)
Female 21(15.2%)
Duration of screen exposure
Mean ± SD (years) 1.94±1.277
Range 0.5–6
< 2 hours 96 (70%)
≥ 2 hours 42 (30%)
Ownership of independent electronic device,
n (%)
Yes 0
No 138 (100%)
Sleeping at daytime
Mean ± SD (Hours) 1.44 ± 1.07
Range 0–6
Sleeping at night
Mean ± SD (Hours) 7.85 ±2
Range 5–12
Social Communication Questionnaire’s Score
Mean ± SD 18.17 ± 5.79
Range 7–32
Aggressive behavior, N (%)
Yes 36 (26%)
No 102 (74%)

∗ N: Number, SD: Standard deviation.

Figure 1. The distribution of children with autism spectrum
disorder (ASD) according to the electronic device used during
screen exposure.

of screen exposure is lower than reported in other studies
[7, 11, 16]. The highest screen exposure in children with ASD
was documented in Qatar by Kheir et al. [17] with an average
of 5.2 ± 4.3 hours. The differences in age of children recruited
in these studies could partially explain the discrepancies in
the duration of screen exposure, as older children often receive
special education or schooling while young children with ASD
spend more time indoors, giving them more opportunities for

Figure 2. The distribution of children with autism spectrum
disorder (ASD) according to the screen preference.

Table 2. The association of patient’s characteristics with the
average duration of screen exposure.∗

Variables Duration of screen exposure P-value
< 2 hours ≥ 2 hours
(N = 96) (N = 42)

Gender, N (%)
Male 81 36

0.907∗
Female 15 6
Current age
Mean ± SD 5.16 ± 2.87 5.46 ± 2.89 0.746†

Age at diagnosis
Mean ± SD 2.51 ± 1.07 2.74 ± 1.33 0.555†

Sleeping at day
Mean ± SD 1.47 ± 1.03 1.37 ± 1.04 0.784†

Sleeping at night
Mean ± SD 7.5 ± 1.7 8.82 ± 2.32 0.061†

SCQ scores
Mean ± SD 18.22 ± 6.03 18.07 ± 5.44 0.938†

Aggressive behav-
ior, N(%)
Present 10 26

0.166∗
Absent 57 6

∗ Chi-square test; †Student t-test, N: Number, SD: Standard
deviation, SCQ: Social communication questionnaire.

electronic screen time.
Smartphones are the predominant electronic device used

by 63.8% of ASD children in the current study and only 4.3%
of them use more than one device. On the other hand, pre-
vious reports identified television as the predominant device
used for screen time in ASD children [18, 19]and that most
of them were exposed to an average of 2 to 3 electronic de-
vices [20]. This difference can be attributed to the increasing
role of smartphones in screen time in children with or without
ASD in parallel to the development of network technology and
advancements in electronic technology [21, 22]. In addition,
different smartphone applications were introduced to enhance
the learning skills of children with ASD which is likely to fur-
ther enhance the role of smartphones in children with ASD
[23]. The main content that children with ASD spend screen
time with watching cartoons in 42% and this goes with pre-
vious reports [24]. However, the preferred content varies with
age as cartoons are most popular in children of 7 years and
younger, but they decrease in popularity as children get older
[18].
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Table 3. Analysis of family variables associated with the average duration of screen exposure in children with ASD.∗

Variables Duration of screen exposure Total P-value
< 2 hours, N = 96(%) ≥ 2 hours, N = 42 (%) N = 138 (%)

Father’s level of education
Illiterate 3 (3.1) 9 (21.4) 12(8.7)

0.056
Primary 27 (28.1) 6 (14.3) 33(23.9)
Secondary 36 (37.5) 24 (57.1) 60(43.5)
Bachelor 30 (31.3) 3 (7.1) 33(23.9)
Mother’s level of education
Illiterate 3 (3.1) 3 (7.1) 6 (4.3)

0.008
Primary 24 (25) 24 (57.1) 48(34.8)
Secondary 27 (28.1) 15(35.7) 42(30.4)
Bachelor 42 (43.8) 0 (0) 42(30.4)
Father occupation
Free work 36 (37.5) 24 (57.1) 60(43.5)

0.216
employee 60 (62.5) 18 (42.9) 78(56.5)
Mother Occupation
Housewife 63 (65.6) 42 (100) 105(76.1)

0.02
Employee 33 (34.4) 0 (0) 33(23.9)
Father’s age (per years)
< 20 3 (3.1) 0 (0) 3(2.2)

0.640
20–39 51(53.1) 18 (42.9) 69 (50)
40–59 39 (40.6) 21 (50) 60 (43.5)
≥60 3 (3.1) 3 (7.1) 6(4.3)
Mother’s age (per years)
<20 3 (3.1) 6 (14.3) 9(6.5)

0.058
20–39 78 (81.3) 24 (57.1) 102(73.9)
40–59 15(15.6) 12 (28.6) 27(19.6)
≥60 0(0) 0(0) 0(0)
Presence of other children at home
Absent 30 (31.3) 6 (14.3) 36 (26.1)

0.228
Present 66 (68.8) 36 (85.7) 102 (73.9)

∗ N: Number.

Table 4. The correlation between the duration of screening
time and patients’ characteristics.∗

Variables r P-value

Sleeping at daytime 0.025 0.870
Sleeping at night 0.276 0.081
Age at diagnosis – 0.337 0.027
SCQ score – 0.029 0.847

∗ r = Correlation coefficient, SCQ: Social communication
questionnaire.

The present study revealed no association between screen
duration and patients’ characteristics. However, we found
two family factors significantly associated with long screen
time: The maternal level of education and the maternal oc-
cupation (P-value = 0.008, 0.02, respectively). Dong et al.
[11] reached a similar conclusion as in their study lower levels
of paternal education are associated with higher screen ex-
posure which matches our data, but the difference failed to
show statistical significance (P-value = 0.056). Parents of low
educational levels may have less knowledge about the hazards
of prolonged screen exposure and have less time to actively
engage children in non-screen-based activities, leading to in-

creased screen time [25, 26].

The impairment of social communication, which represents
one of the cornerstones in diagnostic criteria of ASD was
found to be exaggerated in children with long screen expo-
sure [27], and the reduction of screen time was found to re-
sult in a significant improvement in core symptoms of autism
[28]. In the present study, we used the SCQ scores to assess
the degree of impairment in social communication, and we
found no statistical difference in SCQ score with the duration
of screen exposure (P-value = 0.938), and by Pearson cor-
relation testing there was no correlation between duration of
screen exposure and SCQ scores with correlation coefficient (r
= – 0.029, P-value =0.847). This disagrees with results from
previous studies, and this discrepancy could be attributed to
different screen contents and screen duration in the studied
sample included in these studies [29].

In the current study, there was no correlation between the
duration of screen exposure and duration of sleep, and al-
though the mean sleeping time during daytime and night was
higher in children who were exposed to screen for ≥ 2 hours, it
does not reach statistical significance (P-value = 0.784, 0.061
respectively). Studies found that viewing electronic screens
before bedtime may have a soothing effect on children with
ASD, and children may be accustomed to falling asleep on
them, cutting these activities before bed may intensify the
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sleeping problems in children with ASD in the short term
[30].

There are multiple limitations to this study. Firstly, the
collection of data regarding children’s sleeping and social com-
munication relied on parent ratings, making the information
subjective, and there may have been recall bias. Second, being
cross-sectional limits the ability to draw a causal relationship
between the duration of screen exposure and impairments in
children’s social communication and sleep disturbances. The
small sample size and hospital-based setting are also major
limitations. However, this study could pave the way for a
large-scale study in the future that collects data objectively
in a community setting, particularly through the use of home
cameras for monitoring sleep and behavior.

CONCLUSION

Maternal level of education and occupation represent sig-
nificant determinants of screen time in children with ASD.
These children’s extended screen time was associated with
their diagnosis age, but it did not appear to significantly im-
pact their social communication skills. In children with ASD,
the duration of screen time did not affect the duration of their
sleep, either at night or during the day.
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