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ABSTRACT

Objective: Screen-based media (e.g. television, computer, cell phone,
tablet) has become an increasingly important part of our life. Children
with autism spectrum disorder (ASD) are known to be interested in limited
subjects and highly attracted to screens. The purpose of this study is to
investigate the time of screen use in newly diagnosed children with ASD
and the association between screen time and symptom severity of ASD.
Methods: The symptom severity of ASD was determined using the
Childhood Autism Rating Scale. Information concerning socio-demographic
characteristics, clinical data, and frequency and duration of children’s
screen exposure since birth were collected during clinical interviews from
the primary caregivers. Linear regression analysis was performed to
examine the associated factors on symptom severity of ASD.

Results: In our study, it was found that children with ASD use screens at
an earlier age and for a longer period of time when compared to the
recommendations of the American Academy of Pediatrics. Also, our
results indicated that longer daily screen time and longer periods of no
interaction during screen time <24 months, >1 h / day were associated
with the symptom severity of ASD.

Discussion: This study suggests that longer daily screen time in early
childhood might increase the symptom severity of ASD. These results
support that appropriate guidance and education for parents on how to
optimize the benefits and potential harms of screen use may be a
substantial preventive mental and public health service to support the
socio-emotional development for early childhood.
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Amag: Ekran tabanli medya (6r. televizyon, bilgisayar, cep telefonu, tablet),
giderek hayatimizin énemli bir pargasi haline gelmistir. Otizm spektrum
bozuklugu (OSB) olan ¢ocuklarin sinirli ilgi alanlari oldugu ve ekranlardan
oldukga etkilendikleri bilinmektedir. Bu ¢alismanin amaci, yeni tani almis
OSB’li gocuklarda ekrana maruz kalma suresi ile OSB’nin semptom siddeti
arasindaki iliskiyi arastirmaktir.

Yéntem: OSB'nin belirti siddeti Gocukluk Otizmi Derecelendirme Olgegi
kullanilarak belirlenmistir. Cocuklarin sosyo-demografik ozellikleri, klinik
verileri ve ekran maruz kalma sikliklari ve streleri ile ilgili bilgiler, birincil
bakim verenlerinden klinik gériisme esnasinda toplanmistir. OSB semptom
siddeti ile iligkili faktorleri incelemek igin lineer regresyon analizi yapiimis-
tir.

Bulgular: Galismamizda OSB’li ¢ocuklarin Amerikan Pediatri Akademisi
Onerilerine gore daha erken yasta ve daha uzun sire ekran basinda kal-
diklart bulunmustur. Ayrica sonuglar, giinlik ekran siiresinin artmasinin,
ekran siresi boyunca etkilesim olmadan <24 ay,> 1 saat / glin ekran
basinda kalmanin OSB semptom siddeti ile iliskili oldugunu gostermistir.
Tartisma: Bu ¢alisma, erken gocukluk déneminde daha uzun giinliik ekran
suresinin OSB’nin semptom siddetini artirabilecegini distindirmastir. Bu
sonuglar, ebeveynler igin ekran kullaniminin yararlarinin ve potansiyel
zararlarinin nasil optimize edilecegine dair uygun rehberlik ve egitimin,
erken gocukluk doneminde sosyo-duygusal gelisimi desteklemek igin
6nemli bir koruyucu zihinsel ve halk sagligi hizmeti olabilecegini destekle-
mektedir.
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INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder that starts early in life and is characterized by
limitations in social interaction and communication, limited
interests, and repetitive behaviors (1). In recent years,
the prevalence of ASD has been reported to have steadily
increased, reaching up to 2.5% (2). While this increase can be
associated with factors such as enhanced diagnostic criteria,
increased social awareness and recognition regarding ASD, and
improved screening programs, studies show that there is a real
increase in the prevalence of ASD (3).

Many genetic and environmental factors have been
investigated in the etiopathogenesis of ASD. Studies suggest
that the interaction of multifactorial factors involving genetics,
environment, and gene-environment interaction plays a role in
the etiology of ASD (4, 5), and that the role of environmental
factors is about 50% (6, 7). Compared with other mammals,
the human brain continues to develop rapidly after birth,
which increases the impact of environmental factors on brain
development (8). Therefore, it is important to reveal the role
of environmental factors in ASD, because many environmental
factors can be reconfigured or changed.

One of the environmental factors that may be associated with
ASD is the duration of screen exposure of individuals during
early childhood, which is critical for the development of socio-
emotional skills (9). Socio-emotional skills are defined as the
ability of an individual to recognize, manage, and express
emotions, to cope with problems, to establish satisfactory
relationships with others, and to actively explore and learn
about the environment (10). These skills continue to evolve
and mature throughout life with social stimuli, such as the
relationship first established with the caregiver, and then
the mutual interaction and communication established with
others. However, children who spend more time on screens
are reported to have reduced social interactions with caregivers
and peers (11).

Screen-based media (e.g. television, computer, cell phone,
tablet) has become an increasingly important part of our daily
life. Screens, if used appropriately, provide many benefits
such as access to information, education, communication and
socialization (12-14). Despite the value of screens, studies in
this area have reported that prolonged times spent in front
of a screen, especially for children under the age of 3 years,
negatively affect children’s linguistic, cognitive, behavioral, and
socio-emotional skills (15-19). For this reason, the American
Academy of Pediatrics (AAP) recommends that children aged
under 18 months should not spend time in front of a screens,
and for children aged between 2 and 5 years, the time they
spend in front of a screens should be limited to programs
for children up to one hour per day, and that parents should
watch these programs together with their children and explain
what they see (20). Unfortunately, nowadays, children in early
childhood spend a much longer time in front of screens, contrary
to these suggestions (17, 21, 22). One study reported that 68%
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of children aged under two years spend more than 2 hours in
front of a screen on average (23). Another study showed that
31% of children were found to spend at least 4 hours in front of
a screen on weekdays and, 71.7% on weekends (24).

The parallel increase in the prevalence of ASD and the use of
screens has raised questions about a potential relationship
between screen time and ASD, and various explanations
have been made on this subject. Heffler and Oestreicher
claimed that screen-based media exposure in early childhood
might be a possible cause of ASD, suggesting that exposure
to screens for long periods in early childhood, when the
neuroplasticity of the human brain is at its highest, negatively
affects the development of social cognition pathways through
a competition between the non-social audio-visual pathways
and social cognition pathways of the brain (9), and stated
that the regression in developmental abnormalities in some
children with ASD and marked improvement through early
intensive interventions were evidence of the neuroplasticity of
children’s brains, which allows them to adapt to environmental
stimuli (9, 25, 26). Moreover, it is known that children with
ASD are interested in limited subjects (27), and are highly
attracted to screens (28, 29). It has been suggested that this
explains the tendency of children with ASD toward screen-
based media activities rather than social interaction (30, 31).
In addition, parents of children with ASD use screen time to
calm their children, alleviate the difficulties of their care, and/
or because they think it has a positive effect on their child’s
development (32). However, a recent systematic review in this
area emphasized that the direction of the possible relationship
between ASD and screen time had yet to be clarified due to the
lack of adequate research on this subject (32).

According to our knowledge in the literature, very few studies
have been conducted in this area on children with ASD in early
childhood (33). Early childhood is considered to be the most
critical period in the development or exacerbation of many
psychiatric diseases and developmental disorders. Also, this
period is the primary in respect of preventive mental health (1).
Given the literature, it is clear that further studies are needed
to elucidate the potential relationship between ASD and screen
time. Therefore, we thought that the effects of screen time on
children with ASD in early childhood should be investigated.

The aim of this study was to investigate the time spent in
front of screen-based media before diagnosis by children who
were newly diagnosed as having ASD and to reveal whether
there was a relationship between screen exposure time and
ASD severity. In addition, these data were compared with
the detailed socio-demographic characteristics and clinical
information of the participants. Furthermore, investigating the
time spent in front of screen-based media prior to a diagnosis
of ASD will help us understand the extent of parents’ attitudes
toward their children in terms of screens. We believe that the
exposure of children with ASD in early childhood to screens
for a long time exacerbate the difficulties they experienced
in this regard. We predicted that the screen exposure time in
children diagnosed as having ASD would be longer than the
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period recommended by the AAP and that the severity of ASD
would increase with increased screen time.

METHODS

Sample

This study was conducted at Necmettin Erbakan University,
Meram Medical Faculty, Department of Child and Adolescent
Psychiatry between July 2019 and March 2020. Our study
group consisted of 187 children who were newly diagnosed
as having ASD and admitted to the outpatient clinic of our
institution. The study was conducted with patients who were
newly diagnosed with ASD. The diagnosis of ASD was made
following semi-structured clinical interviews between the child
and an adolescent psychiatrist based on the ASD section of
the Schedule for Affective Disorders and Schizophrenia for
School-Age Children-Present and Lifetime Version/Diagnostic
and Statistical Manual of Mental Disorders, 5% (K-SADS-PL/
DSM-5) (34). All parents who had children with ASD in the
study volunteered to participate at no cost. Patients who
were previously diagnosed as having ASD were not included
in the study because the parents of children with ASD being
followed up were more likely to inaccurately recall the times
spent in front of a screen prior to diagnosis due to the effect
of the time passed. In addition, children with severe mental,
physical, neurologic, and chronic diseases (hearing problems,
epilepsy, cerebral palsy, diabetes mellitus, hypertension etc.)
were excluded from the study.

Instruments

Sociodemographic and clinical information form

The form developed by the researchers questioned the socio-
demographic data of the children included in the study, as
well as parental age, education, family structure, income
level, primary caregiver, family members, and family support
(the participation of other family members in the child’s care),
prenatal, perinatal, postnatal history, developmental history,
and the time spent in front of a screen-based media per day
were detailed. Various questions about screen time were asked
to parents. The total screen time was recorded in the clinical
data sheet as ‘hours’.

Hollingshead-Redlich Scale

The Hollingshead-Redlich Scale is used to determine the
socioeconomic-sociocultural level of families (35). The scale
is based on the occupational and educational status of the
mother and father and is a general scale that reflects the
highest level reached in a certain period.

The Schedule for Affective Disorders and Schizophrenia for
School-Age Children-Present and Lifetime Version/Diagnostic
and Statistical Manual of Mental Disorders, 5" (K-SADS-PL/
DSM-5)

The K-SADS-PL is a semi-structured clinical interview for
determining the present and lifetime psychopathologies of
children and adolescents (36) . A reliability and validity study
of K-SADS-PL/DSM-5 for the Turkish population was conducted
by Unal et al. (34).

Childhood Autism Rating Scale (CARS)

CARS (37) is a semi-structured assessment tool composed of
15 items. It is rated by clinicians according to the information
obtained from child observations and family interviews.
Items on the scale are as follows: interpersonal relationships,
imitation, emotional response, body use, object use, adaptation
to change, visual response, listening response, taste and
smell responses, use of touch, fear/nervousness, verbal
communication, nonverbal communication, activity level, level
of intellectual response, and general impressions. A reliability
and validity study of CARS for the Turkish population (38). A
score of 15-29 points indicates the child does not have autism,
30-36.5 points indicates mild-to-moderate autism, and 37-60
points indicate severe autism. According to the CARS total score,
the children with ASD were divided into two groups: children
with mild-to-moderate ASD and children with severe ASD.

Application

The socio-demographic data of the primary caregivers
who agreed to participate in the study, children’s history
and background information, their medical history, and
clinical data about the disease were collected during clinical
interviews via the sociodemographic and clinical information
form developed by the child and adolescent psychiatrist. The
Sociodemographic Data Form and the CARS were filled out
during the clinical psychiatric evaluation with the child and
adolescent psychiatrist. The evaluation of each participant took
about 2 hours. After obtaining the approval for the study of
our institution, the parents were informed in detail about the
research, and their written informed consents were obtained.

Data evaluation and statistical analysis

Statistical analysis of the data was performed using the
Statistical Package for the Social Sciences (SPSS) version 23.0.
Skewness and Kurtosis statistics were used to evaluate the
normality of distribution of the data. The Student’s t-test
was used to evaluate quantitative data. The Chi-square (x?)
test or Fisher’s exact Chi-square test was used for intergroup
comparisons of quantitative data. Pearson’s correlation test
was used to investigate the relationship between two measured
values in the groups. A linear regression model was used to
identify the variables predicting the symptom severity of ASD.
p<0.05 was accepted as the level of statistical significance in
all analyses.

RESULTS

Socio-demographic and clinical characteristics of the
individuals with ASD

Our sample consisted of 187 children with newly diagnosed
ASD. After the CARS evaluation, the patients were divided into
two groups - those with mild-to-moderate autism symptoms
(n=128) (68.4%), and those with severe autism symptoms
(n=59) (31.6%). There was no statistically significant difference
between the two groups in terms of age, age of the parents,
duration of maternal and paternal education, family structure,
and socioeconomic levels (Table 1). In addition, there was no
statistically significant difference between the two groups in
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Table 1: Sociodemographic and clinical characteristics of the children with ASD

Mild-to-moderate Severe Statistics p
Symptom severity of ASD 128 (68.4) 59 (31.6)
Age (months) 40.2+18.4 34.5+12.6 t:2.47 0.01
Age at which symptoms are first noticed 33.1+14.9 27.5+9.1 t:3.20 0.002
Sex
Female 16 (12.5) 8(13.6) %x*:0.84 0.50
Male 112 (85.5) 51 (86.4)
Mother’s age 32.615.3 33.245.9 t:-0.52 0.60
Mother’s education, years 9.8+3.8 9.043.1 t:1.48 0.14
Father’s age 35.615.7 37.5¢7.5 t:-1.63 0.10
Father’s education, years 10.843.9 10.443.6 t:0.85 0.39
Number of siblings 2.03+0.9 2.1+0.9 t:-0.58 0.55
Presence of ASD in siblings 6(4.7) 3(5.1) %*:0.90 0.58
Family structure
Nuclear 110 (85.9) 48 (81.4)
Extended 14 (10.9) 11 (18.6) %% 3.73 0.08
Divorced 4(3.1) -
SEL
High 22 (17.2) 5(10.2)
Moderate 48 (37.5) 22(37.3) ¥ 1.77 0.41
Low 58 (45.3) 31 (52.5)
Problem during the pregnancy
Yes 20 (15.6) 12 (20.3) %% 0.63 0.27
No 108 (84.4) 47 (79.7)
Time of birth
Premature (<37 weeks) 10(9.3) 4(3.7)
Mature (37-42 weeks) 68 (63.0) 25(23.1) x?: 0.38 0.82
Postmature (>42weeks) 1(0.9) -
Type of birth
Caesarean section 76 (59.4) 35(59.3) x> 0.00 1.00
Spontaneous vaginal birth 52 (40.6) 24 (40.7)
Problem during the birth
Yes 14 (10.9) 11 (18.6) v2: 0.33 0.86
No 114 (89.1) 48 (81.4)
Incubator care-history
Yes 20 (15.6) 14 (23.7) x* 1.78 0.22
No 108 (84.4) 45 (76.3)
First 2 years caregiver
Mother 106 (82.8) 51 (86.4)
Grandmother 18 (14.1) 4(6.8) %% 3.14 0.20
Babysitter 4(3.1) 4 (6.8)
Delay of speech in the first degree relative
Yes 66 (51.6) 37 (62.7) ¥ 2.02 0.10
No 62 (48.4) 22 (37.3)
Age of starting to walk (months) 15.4+5.8 14.5+4.2 t:0.97 0.23
Age of first meaningful word (months) 21.849.4 26.4+8.0 t:-3.20 0.001
CARS score 32.142.3 44.2+7.9 t:11.2 < 0.000
ASD severity 128 (68.4) 59 (31.6)
Age (months) 40.2+18.4 34.5+12.6 t:2.47 0.01
Age at which symptoms are first noticed 33.1+14.9 27.549.1 t:3.20 0.002
Sex
Female 16 (12.5) 8(13.6) %x*:0.84 0.50

Male 112 (85.5) 51 (86.4)
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Table 1: Sociodemographic and clinical characteristics of the children with ASD (continued)

Mild-to-moderate Severe Statistics p
Mother’s age 32.615.3 33.245.9 t:-0.52 0.60
Mother’s education, years 9.8+3.8 9.0£3.1 t:1.48 0.14
Father’s age 35.615.7 37.5+7.5 t:-1.63 0.10
Father’s education, years 10.8+3.9 10.443.6 t: 0.85 0.39
Number of siblings 2.03+0.9 2.1+0.9 t:-0.58 0.55
Presence of autism in siblings 6(4.7) 3(5.1) %*0.90 0.58
Family structure
Nuclear 110 (85.9) 48 (81.4)
Extended 14 (10.9) 11 (18.6) x%:3.73 0.08
Divorced 4(3.1) -
SEL
High 22 (17.2) 5(10.2)
Moderate 48 (37.5) 22 (37.3) x> 1.77 0.41
Low 58 (45.3) 31(52.5)
Problem during the pregnancy
Yes 20 (15.6) 12 (20.3) ¥ 0.63 0.27
No 108 (84.4) 47 (79.7)
Time of birth
Premature (<37 weeks) 10(9.3) 4(3.7)
Mature (37-42 weeks) 68 (63.0) 25 (23.1) %% 0.38 0.82
Postmature (>42 weeks) 1(0.9) -
Type of birth
Caesarean section 76 (59.4) 35 (59.3) %% 0.00 1.00
Spontaneous vaginal birth 52 (40.6) 24 (40.7)
Problem during the birth
Yes 14 (10.9) 11 (18.6) %% 0.33 0.86
No 114 (89.1) 48 (81.4)
Incubator care-history
Yes 20 (15.6) 14 (23.7) x*1.78 0.22
No 108 (84.4) 45 (76.3)
First 2 years caregiver
Mother 106 (82.8) 51 (86.4)
Grandmother 18 (14.1) 4(6.8) %% 3.14 0.20
Babysitter 4(3.1) 4(6.8)
Delay of speech in the first degree relative
Yes 66 (51.6) 37 (62.7) %% 2.02 0.10
No 62 (48.4) 22 (37.3)
Age of starting to walk (months) 15.445.8 14.5+4.2 t:0.97 0.23
Age at which the child can say the first meaningful word (months) 21.8+9.4 26.4 8.0 t:-3.20 0.001
CARS score 32.1+2.3 44.2+7.9 t:11.2 <0.000

ASD: Autism spectrum disorder, SEL: Socioeconomic level, CARS: Childhood Autism Rating Scale

terms of problems during pregnancy (e.g. a maternal follow-
up disease that required medication, bleeding, gestational
diabetes, preeclampsia), time of birth (preterm, term, post-
term), problems during birth (e.g. prolonged labor, forceps-
vacuum requirement, hypoxia symptoms), and incubator
care-history of postpartum hospitalization. The group with
mild-to-moderate autism symptoms was seen to walk later
than the group with severe symptoms but the difference
between them was not statistically significant. The group with
mild to moderate autism symptoms said their first meaningful

word at a statistically significantly earlier age than the group
with severe symptoms (Table 1).

Screen-based media viewing time characteristics of the
individuals with ASD

There was no statistically significant difference between the
two groups in terms of onset of screen-based media viewing,
no interaction during screen-based media viewing <24 months,
>1 h/day and no interaction during screen-based media viewing
>2 h/day. In terms of screen-based media viewing time/day
(h), it was found that children with ASD with mild-to-moderate
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Mild-to-moderate Severe Statistics p
Onset of screens (months) 10.0 (3.4) 9.3(2.9) t: 1.40 0.16
No interaction during screen time <24 months, >1 h/day 85 (66.4) 45 (76.3) % 1.84 0.17
No interaction during screen time >2 h/day 133 (83.3) 55(93.2) c%1.07 0.29
Screen time / day (h) 4.8+1.6 6.4+1.9 t:5.63 <0.000

ASD: Autism spectrum disorders, CARS: Childhood Autism Rating Scale

Table 3: Correlation between the CARS, Onset of screens (months) and screen time/day in the all participants

CARS score Onset of screens (months) Screen time/day
CARS score 1
Onset of screens (months) -262%* 1
Screen time/day -592** -160 1

Pearson Correlation Analysis, **: p<0.000, CARS: Childhood Autism Rating Scale

symptoms spent an average of 4.8 hours and children with
severe symptoms spent an average of 6.4 hours in front of
screen-based media (Table 2). However, it was found that both
groups began to watch screens at earlier age than the AAP
recommendations. Regarding the frequency of screen time,
both groups appeared to spend significantly more time than
the AAP recommendations.

Correlations between CARS total scores and screen-based
media viewing time

In the groups with mild-to-moderate and severe autism
symptoms, statistically significant positive and mild correlations
were found between CARS scores and the onset of screen

Table 4: Correlation between the CARS score and Screen
time/day

r p
Symptoms of mild-to-moderate ASD 0.428 <0.000
Symptoms of severe ASD 0.589 <0.000

Pearson Correlation Analysis, CARS: Childhood Autism Rating Scale,
ASD: Autism spectrum disorders

Table 5: Associated factors with symptom severity of ASD

usage (Table 3). In the groups with mild-to-moderate and
severe autism symptoms, statistically significant positive and
moderate correlations were found between CARS scores and
screen times (Table 4).

When the correlations between the CARS items scores and
screen time in the children with ASD were evaluated, the
CARS verbal communication (r=0.437, p=0.01), nonverbal
communication (r=0.423, p=0.02), activity level (r=0.402,
p=0.01), level of intellectual response (r=0.574, p=0.002),
and general impressions (r=0.424, p=0.02) items scores were
found positively and moderately correlated with screen
time.

Associated factors with symptom severity of ASD

Linear regression analysis was performed to examine the
impact of the associated factors investigated in our study
on ASD symptom severity (CARS scores). The screen time/
day, the onset of screen usage (months), the no interaction
during screen time <24 months, >1 h/day, the age of the first
meaningful word (months) and the father’s age which have
correlation coefficients higher than 0.5 and no multicollinearity
between them were taken as variables (Table 5). With this

Associated factors model B t p 95%Confidence Interval
1

Screen time 2.32 9.51 <0.000 1.83/2.80

2

Screen time 2.20 9.12 <0.000 1.73/2.68

No interaction during screen time <24 months, >1 h -0.41 -2.84 0.005 -0.68 /- 0.12

3

Screen time 2.02 8.31 <0.000 1.54/2.50

No interaction during screen time <24 months, >1 h -0.48 -3.42 0.001 -0.76/-0.20

Age of first meaningful word (months) 1.16 3.14 0.002 0.06/0.26

Linear regression analysis /Stepwise, ASD: Autism spectrum disorder, h:hour
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model, all the assumptions of linear regression analysis were
met, and the model explained 41.7% of the variance of ASD
symptom severity (R Square: 0.417, p:<0.000). In the stepwise
regression analysis, in model 1, the screen time predicted
35.1% of the variance of ASD symptom severity (R Square:
0.351, p:<0.000), and in model 2, the screen time + the no
interaction during screen time <24 months, >1 h/day predicted
38.2% (R Square: 0.382, p:<0.000), in model 3, the effect
of screen time + the no interaction during screen time <24
months, >1 h/day + the age of first meaningful word (months)
on ASD symptom severity associated 41.7% (R Square: 0.417,
p:<0.000) (Table 5).

DISCUSSION

The main purpose of this study was to investigate the time
patterns of screen usage prior to diagnosis for children who
were newly diagnosed with ASD and to reveal whether
there was a correlation between these screen times and
ASD severity. It was found that children with ASD use the
screen at an earlier age and for a longer period of time, in
comparison to the recommendations of the AAP. Our results
indicated that longer daily screen time, longer periods of no
interaction during screen time <24 months, >1 h/day and the
age of the first meaningful word were associated with the
symptom severity of ASD. While it is known that spending
time in front of screens for long periods in early childhood
negatively affects children’s cognitive, behavioral, and socio-
emotional development (15-18), there is a limited number of
studies investigating the screen time of children with ASD in
early childhood (33).

In this study, it was found that both groups began to watch
screens earlier (mild-to-moderate symptoms group of ASD:
10 months, severe symptoms group of ASD: 9.3 months)
than the AAP recommendations. Regarding the screen time,
both groups appeared to spend significantly more time in
front of a screen than the AAP recommendations. Given that
the average age of the children in our group was about 3
years, it is possible that spending such a long time (mild-to-
moderate ASD group: 4.8 h/day, severe ASD group: 6.4 h/day)
in front of a screen may significantly hinder opportunities for
brain development, for example, social skills learned with
mutual interaction in early childhood. The fact that a child
becomes passive in front of the screen and has to be content
only with what they see and hear, the rapid changes in the
subjects and events shown compared with real-life speed,
and the presence of abstract concepts that they cannot
make sense of according to their level of development makes
it difficult for that child to select and evaluate what they
perceive. These results suggest that parents should be more
informed that screen usage should be structured because
of the negative effects of prolonged screen exposure on
children’s development (12-14). The physical and emotional
environment of children who have not yet developed the
ability to distinguish what is right and wrong, must be
regulated by their parents and configured in accordance with

their age and development. In future studies, it is important
to develop intervention programs for parents to investigate
the cause of this attitude and change it.

In our study, the results indicated that longer daily screen
time, longer periods of no interaction during screen time <24
months, >1 h/day, and the age of the first meaningful word
were associated with the symptom severity of ASD. Also, it
was found that the severity of ASD increased as the total
screen time of children with ASD increased per day, and CARS
verbal communication, nonverbal communication, activity
level, level of intellectual response, and general impressions
items scores were found to be correlated with screen time.
In a recent review of studies investigating ASD and screen
time, it was reported that children with ASD spent more time
in front of a screen at earlier ages than typically developing
children and children in other clinical groups (32). In a study
investigating the association between exposure to screen
time in early life and the presence of autistic-like behaviors
in preschool children, it was demonstrated that younger
initial age, longer daily screen time, and longer cumulative
years of screen exposure since birth were associated with
the presence of autistic-like behaviors. In addition, it was
emphasized that the first three years after birth may be a
sensitive period for children when exposure to the screen
increases the risk of experiencing autistic-like behaviors (39).
The most important difference of our study from previous
studies is the early childhood screen time investigation of
children diagnosed with ASD.

In this study, we found that the group with severe symptoms
had a longer screen exposure time than the group with mild-to-
moderate symptoms, and that the relationship between screen
time and ASD symptom severity was greater in the group with
severe symptoms. These results could be indicative of the
increased severity of ASD due to long-duration screen time,
or it could be due to the screen preferences of the parents
of children with severe symptoms. In order to clarify this
connection, longitudinal studies are needed in which screen
time from birth is recorded and monitored.

In the comparison of mild-to-moderate and severe symptom
groups in terms of sociodemographic characteristics and clinical
information, we found that the average age of the group with
only mild-to-moderate symptoms was higher than that of the
group with severe symptoms. This may be due to the late
detection of ASD symptoms in children with lesser symptom
severity. It is reported that early diagnosis and intervention in
the treatment of ASD is more likely to improve the symptoms
of ASD (25, 26). For this reason, we need to develop early
assessment and intervention programs for children at risk in
order to avoid severe problems later in life, and to identify
young children at risk for socio-emotional developmental
problems at an early stage.

The strengths of our study are that screen exposure time
was questioned during diagnosis, the ASD group was divided




into symptom severity groups using CARS, the correlations
between these variables were investigated, and only newly
diagnosed children with ASD were included in order to create
a homogeneous group. The investigation of screen time during
diagnosis is of importance because it minimizes difficulties with
retrospective recall. The cross-sectional nature of the study and
the lack of typically developing controls and/or other clinical
disease groups for comparison is one significant limitation of
our study. For this reason, a cause-effect relationship cannot be
established. Population-based studies with long-term follow-
up in those with ASD and typically developing controls are
needed. Another significant limitation of this study includes
the assessment of screen-based media, with investigators
obtaining screen time via parent-reports. It should not be
ruled out that this assessment method could be influenced
by parents’ defensive attitudes, responsiveness biases, and
difficulties due to retrospective recall of information. Moreover,
we only investigated the screen-based media ‘time’ dimension.
Investigation of the ‘content’ and ‘function’ dimensions of
media usage in future studies will provide a multi-dimensional
evaluation. In addition, planning screen time logs or phone
application-based screen-time tracking, starting from birth, will
contribute to our understanding of the early-stage effects of
screen time on child development.

Finally, the findings of this study have important clinical
implications. In our study, screen time and symptom severity
of ASD were found to be significantly correlated. Considering
the relationship between early diagnosis and comprehensive
developmental and behavioral intervention programs in ASD
and better outcomes of ASD treatment (40), the importance
of clarifying environmental risks and protective factors in
ASD comes to the fore. Increasing social interaction and
communication can help activate neural structures and
pathways that involve social cognition due to the plasticity of
the human brain (10). Considering that individuals with a long
screen time in studies conducted in the typically developing
children and teens have more difficulties in areas such as
reading facial cues (41), empathy and social cognition (42), the
importance of early childhood becomes particularly evident.
Therefore, more research is needed in this field to more deeply
understand the causes of ASD along with ways to activate
effective neural pathways.

Also, our study results suggest that parents should be more
informed about the potential harmful effects of early and
excessive exposure to screen-based media. Short and long-
term effects of the long-time screen exposure in children
with ASD should be further studied to better provide suitable
anticipatory guidance for parents of children with ASD,
especially the subjects in terms of how to optimize advantages
and potential harms from the screen. Nevertheless, based
on the current literature, our findings seem to hold relevant
contributions for the development of intervention programs in
early childhood to target social interaction and communication
skills. Moreover, planning training that will improve the quality
of parent—child interaction instead of spending time in front of
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the screen from an early age may be an important preventive
mental and public health service that will support children’s
socio-emotional development.
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