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ABSTRACT

The increasing use of digital devices among young children has raised concerns about their potential impact on early
childhood development, particularly in relation to autism spectrum disorder (ASD). ASD, a neurodevelopmental
disorder characterized by difficulties in social communication, behavior, and restricted interests, affects a growing
number of children worldwide. This review explores the mechanisms through which early digital device interaction
may influence the development of ASD. Research indicates that excessive screen time can interfere with brain
development, particularly in areas related to attention, social processing, and emotional regulation. Overstimulation
from fast-paced, visually stimulating content may impair the brain's ability to process social cues, which is a core
challenge for children with ASD. Furthermore, digital devices may reduce opportunities for face-to-face interactions,
which are critical for developing social communication skills. Although some studies suggest that digital devices, when
used appropriately, can offer benefits, such as supporting language acquisition and social skills through educational
apps, excessive use may exacerbate existing challenges in children with ASD. This review highlights the need for
balanced digital engagement and further research to better understand how digital devices impact the developmental
trajectory of children with ASD and to establish guidelines for safe and effective use.
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INTRODUCTION

In the modern digital age, children are exposed to
technology at younger ages than ever before, with digital
devices such as smartphones, tablets, and computers
becoming central to daily life. As a result, the increasing
interaction with digital devices by children—particularly

during the formative years of development—has prompted
a growing interest in understanding their potential effects
on early childhood development. One area of particular
concern is the potential correlation between early digital
device use and the development of autism spectrum
disorder (ASD), a neurodevelopmental condition
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characterized by challenges in social communication,
behavior, and restricted interests.

ASD affects approximately 1 in 36 children in the United
States, according to the Centers for Disease Control and
Prevention (2023).! The condition is recognized for its
broad spectrum of symptoms, which can range from mild
social communication challenges to more significant
difficulties in engaging with others, often accompanied by
repetitive behaviors and rigid thinking patterns. The
etiology of ASD remains complex and is thought to
involve an interplay between genetic factors and
environmental influences. While genetic studies have
provided insight into the role of inherited risk factors, the
impact of environmental variables—such as prenatal
exposures and early childhood experiences—has gained
increasing attention in recent years.

Among the wvarious environmental factors under
investigation, digital device use has emerged as a topic of
particular concern. With the rise of interactive
technologies, children today are often exposed to
smartphones, tablets, and computers from a very young
age. The American Academy of Pediatrics (2016) reports
that children between the ages of 2 and 5 years spend, on
average, about two hours a day on screens, often engaging
with educational apps, video content, and interactive
games.23 While some proponents of digital technology
argue that educational apps and digital games can be
beneficial for children’s learning and development, others
express concerns about the impact of excessive screen time
on cognitive, emotional, and social development. For
children with ASD, these concerns are amplified, as the
condition often involves difficulties with social interaction,
language development, and attention regulation—all areas
that digital devices may affect.

Research examining the correlation between digital device
use and ASD is still in its early stages, but the findings are
varied. Some studies suggest that excessive screen time
can exacerbate the symptoms of ASD, particularly by
reducing opportunities for face-to-face social interactions,
which are critical for children’s social and communication
development. These studies argue that the overstimulation
and passive nature of screen time may hinder the
development of important social and cognitive skills,
contributing to the challenges faced by children with
ASD.* Conversely, other research suggests that certain
types of digital engagement, such as interactive apps
designed for children with ASD, may have therapeutic
benefits, improving skills like language acquisition, social
interaction, and behavior regulation.®

The growing prevalence of ASD and the rapid increase in
digital device use among young children make this a timely
and urgent area of research. Understanding the potential
effects of early digital device exposure on children with
ASD is crucial for parents, educators, and healthcare
providers who are navigating the challenges of raising and
supporting children with developmental disorders. This

review aims to explore the existing literature on the
correlation between early digital device use and ASD,
examining both the potential risks and benefits of digital
engagement for children with ASD.

METHODS

This study is based on a comprehensive literature search
conducted on 01 December 2024 in the Medline and
Cochrane databases, utilizing the medical topic headings
(MeSH) and a combination of all available related terms,
according to the database. To prevent missing any possible
research, a manual search for publications was conducted
through Google Scholar, using the reference lists of the
previously listed papers as a starting point. We looked for
valuable information in papers that discussed evaluation of
the correlation between early digital device interaction and
ASD. There were no restrictions on date, language,
participant age, or type of publication.

DISCUSSION

ASD is a complex neurodevelopmental disorder that
affects communication, social interactions, and behavior.
The symptoms of ASD typically appear in the early
developmental stages of life, with many children showing
signs of the condition before the age of three. These signs
may include delayed speech development, difficulty with
social interactions, a limited range of interests, and
repetitive behaviors.

The exact cause of ASD is still not fully understood, but it
is believed to arise from a combination of genetic and
environmental factors. Genetic studies have identified
numerous risk genes associated with ASD, suggesting a
hereditary component to the condition.® However,
environmental factors, including prenatal factors such as
maternal infections or exposure to toxins, may also
contribute to the development of ASD. In recent years,
there has been growing interest in how environmental
factors, such as the increasing use of digital devices in
early childhood, may influence the development of
neurodevelopmental disorders like ASD.”

Early detection of ASD is crucial for implementing
effective interventions. Research has shown that the sooner
a child is diagnosed and begins receiving therapeutic
services, the better their outcomes are likely to be in areas
such as language development, social skills, and
behavioral regulation.? This makes understanding the
factors that influence early development, including digital
device use, an important area of research.

The rise of digital devices in early childhood

The use of digital devices by young children has become
ubiquitous in modern society. Tablets, smartphones, and
other interactive screens are now common household
items, and many children begin using these devices as
early as 18 months of age. Digital devices have the
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potential to serve both educational and entertainment
purposes, offering a wide range of applications that claim
to promote learning and development. Educational apps,
interactive e-books, and digital games are designed to
foster cognitive and motor skills, language development,
and even social interaction in children.’® However, the
rapid increase in screen time has raised concerns about the
impact of digital media on children's physical, cognitive,
and social development.

While some researchers argue that digital devices can offer
valuable educational benefits, others express concern that
excessive screen time may be detrimental to children’s
development.!* Digital devices often replace activities that
are crucial for early childhood development, such as
physical play, reading, and face-to-face social interactions.
The concern is that these devices may interfere with the
development of key social and communication skills,
which are critical for children with ASD.

Studies on digital device use and ASD

The relationship between early digital device use and the
development or exacerbation of ASD has been a subject of
debate in recent years. A number of studies have
investigated the correlation between screen time and the
likelihood of developing ASD. Some research suggests
that increased screen time, particularly with passive media
consumption like watching TV or videos, may be
associated with an increased risk of social and language
delays in young children. One study by Kushima et al
found that excessive screen time in toddlers was linked to
delays in speech development, which is a core symptom of
ASD.22 Similarly, another study by Christakis et al noted
that prolonged exposure to digital screens during the
critical developmental window could negatively affect
social skills and attention, two areas often impaired in
children with ASD.:

On the other hand, there is a body of research suggesting
that certain types of digital engagement may have positive
effects for children, particularly those diagnosed with
ASD.' For example, studies have shown that interactive
apps and games designed specifically for children with
ASD can help improve communication skills, social
interactions, and even executive functioning (e.g.,
planning and problem-solving). Further, children with
ASD who interacted with educational apps showed
improvement in their ability to follow instructions and
engage in social role-play scenarios.®® Such apps provide
structured, predictable environments that may appeal to
children with ASD, who often struggle with ambiguity and
unstructured interactions.

Despite the potential benefits, many studies highlight the
potential risks of excessive screen time for young children,
particularly those with ASD. Digital devices can
overstimulate children, leading to attention difficulties,
irritability, and sleep disturbances, all of which can
exacerbate the symptoms of ASD.%¢ For instance, a study

by Park et al showed that children with ASD who spent
more than two hours per day on screens had poorer
outcomes in areas like social communication, attention,
and executive function. Furthermore, passive screen time,
such as watching television or videos, does not promote
interactive or reciprocal social engagement, which is
critical for children with ASD to develop social and
communication skills.*®

It is important to note that many studies on digital device
use and ASD face challenges in isolating the effects of
screen time from other environmental factors. Variables
such as parental involvement, socioeconomic status, and
the presence of other developmental conditions may
influence the outcomes of studies examining screen time
and ASD. Therefore, more research is needed that controls
for these confounding factors to determine the true impact
of digital devices on children with ASD.

Mechanisms linking early digital device interaction and
ASD

Several mechanisms may explain the potential impact of
early digital device use on children with ASD, primarily
related to the interaction between digital devices and the
developing brain and behavior of children. One key area is
the neurological effects of excessive screen time. Research
has shown that extended exposure to digital screens can
negatively affect brain development, particularly in
regions related to attention, social processing, and
emotional regulation. Early exposure to fast-paced and
overstimulating digital content may alter the brain’s ability
to process social cues and regulate emotional responses,
both of which are core difficulties for children with ASD.*8
These children often face challenges in interpreting social
signals, and excessive screen time may exacerbate these
difficulties by impeding the neural development needed to
navigate social environments effectively. Additionally,
studies have suggested that passive screen time, such as
watching TV or videos, could disrupt the development of
neural networks involved in social interaction, leading to
further difficulties in engaging with others.

Another area of concern is how early digital device
exposure may interfere with the development of critical
behavioral and cognitive skills. Children with ASD often
struggle with social communication and emotional
regulation, and digital devices may exacerbate these
challenges. For example, children with ASD frequently
find it difficult to interpret non-verbal cues, such as facial
expressions and body language, which are essential for
successful social interactions. Interaction with digital
devices, particularly those that provide little or no social
feedback, may limit opportunities for children with ASD
to practice interpreting these cues, potentially hindering
their social development. Moreover, the isolated nature of
screen-based activities may reduce the amount of time
children spend engaging in the types of interactive play and
communication with others that foster social skills.*®
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In addition to these developmental concerns, digital
devices have the potential to overstimulate young children,
especially when exposed to fast-moving, colorful content
commonly found in apps and games. This overstimulation
can disrupt attention and increase impulsivity, which are
behaviors already challenging for children with ASD.
Furthermore, excessive screen time may come at the
expense of face-to-face interactions, which are essential
for children’s language development and social skills. For
children with ASD, the opportunity to engage in face-to-
face interactions is particularly crucial, as these
interactions provide real-world contexts in which children
can practice communication skills and receive feedback in
real time.?° When children spend excessive time on digital
devices, the time available for these important social
experiences is diminished, potentially impeding their
development in these critical areas.

Thus, the mechanisms linking early digital device use to
ASD are multifaceted, involving both neurological
changes and the disruption of key behavioral and cognitive
development processes. The overstimulation and reduced
face-to-face interactions associated with screen time may
further complicate the development of essential social and
communication skills in children with ASD.

Critical appraisal of the literature

While the literature on the correlation between early digital
device use and ASD provides valuable insights, there are
several methodological limitations to consider. Many
studies rely on small sample sizes, which limits the
generalizability of their findings. Additionally, most
studies are correlational in nature, making it difficult to
establish causality between digital device use and the
development of ASD symptoms. Longitudinal studies that
track children over time and account for various
confounding factors are needed to better understand the
long-term effects of early digital device exposure.

Furthermore, there is a lack of consistency in how digital
device use is measured across studies. Some studies define
excessive screen time as more than one hour per day, while
others use a threshold of two hours or more. Similarly, the
types of content and interactions with digital devices vary
widely, with some studies focusing on passive media
consumption and others examining educational apps. This
lack of standardization makes it challenging to draw firm
conclusions from the existing literature.

Table 1: Brain development areas affected by digital devices in children with ASD.°

Effect of excessive screen time
Impaired attention span, increased

| Brain area

Attention distractibility

Potential outcome for ASD |

Increased impulsivity and reduced ability to
focus

Social processing expressions)

Difficulty interpreting social cues (e.g., facial

Heightened social isolation, difficulty with
peer interactions

Emotional regulation behavior

Difficulty regulating emotional responses and

Emotional outbursts, heightened anxiety

Language processing

non-verbal cues

Delayed language development, struggle with

Struggles with communication and social
engagement

Table 2: Recommended screen time guidelines for children with ASD.’

Recommended

. Content type Parental involvement Potential benefits ‘
ears _screen time _ _
0-2 No screen time Educational or No screen time without Minimal exposure,
recommended interactive content only  parental interaction avoid overstimulation
Educational content Supervised use with Promotes learning if
2-5 1 hour or less per day : . ; : .
and interactive apps interactive content used appropriately
Educational content, Supervised use, encourage  Supports skill
6 and older  1-2 hours per day age-appropriate games,  discussions and social development, but
and social activities interaction around content  requires moderation
CONCLUSION effects. The key to understanding the impact of digital

The relationship between early digital device interaction
and ASD is complex and multifaceted. While there is
evidence to suggest that excessive screen time can
negatively impact social communication, attention, and
cognitive development in children with ASD, there is also
research indicating that certain types of digital
engagement, such as educational apps, can have positive

devices on children with ASD lies in finding a balance—
ensuring that screen time is appropriately limited and that
children are exposed to content that supports their
developmental needs. Further research is required to better
understand the underlying mechanisms at play and to
develop guidelines for how digital devices can be used
most effectively in supporting the development of children
with ASD.
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