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Abstract: The earliest identifiable findings in autism indicate that the autistic brain develops differently
from the typical brain in the first year of life. Studies suggest that autism has an environmental
component that contributes to causation. Studies have shown an association between ASD and
increased childhood TV or smartphone screen exposure, suggesting childhood AV exposure as a
possible contributing cause of ASD. Infants are attracted to the salience of AV materials, but lack the
experience to recognize them as socially relevant stimuli. The research presents a developmental model
of autism in which exposure to screen-based AV in infants fosters non-social sensory processing
specialization in the brain. Through a process of neuroplasticity, the autistic infant develops skills that
are driven by AV viewing. This model explains atypical face and speech processing, as well as the
preference for AV synchrony over biological motion in ASD. Researchers studying autism causation
have largely ignored childhood AV exposure as a potential contributing factor. This study calls for
awareness of the association between early screen viewing and ASD.
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1. Introduction

Autism spectrum disorder (ASD) begins early in life and is characterized by deficits
in social interaction, communication, and restrictive and repetitive patterns of
behavior.
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Recent analysis of the cause of ASD has implicated both an environmental and
genetic component. Previous studies have estimated very high genetic risk in autism.
More recent studies, however, indicate that autism is a combination of genetic and
environmental factors, with environmental factors accounting for at least 50% of
ASD risk.

The current literature reveals interest in environmental factors and their potential
causal impact on ASD through interference with neuronal synchronization and
epigenetic regulation.

The baby’s brain undergoes an extraordinary increase in volume of 1% per day in
the early postnatal period. Johnson suggests that the relatively late development of
the human brain compared to other mammals allows for a much greater effect of
experience on development. Studies of intensive early intervention for ASD have
shown marked improvement

in some children so that the developmental anomaly is almost undetectable.

Atypical ASD findings appear after a short period of typical development. Eye
fixation has been studied at 2-6 months of age in infants and found that eye fixation
is normal, but decreases from 2 to 6 months in those who develop ASD.

Infants later diagnosed with ASD were found to have comparable responses to
typicals in the development of frequency of looking at faces, social smiles, and
vocalizations at 6 months of age, but in significantly decreased trajectories of these
indices over time

There is evidence that in the infant who develops ASD, the brain is not enlarged
early, but becomes larger than typical by 12 months of age. There appears to be
hyperconnectivity of the ASD brain found in electroencephalography studies of 14-
month-old infants watching videos, as well as in functional magnetic resonance
imaging studies

Environmental factors show an increase in the availability and exposure of
audiovisual materials since the 1980s, with much greater consumption in the 1990s
and 2000s, corresponding to the increase

TSA There has been an explosion of viewing opportunities for infants over the past
25 years, which parallels the rise of autism.
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There is significant evidence that many infants are exposed to AV screen material
during infancy, despite the American Academy of Pediatrics’ 1999 statement to
avoid television viewing during the first two years of life.

The Kaiser Family Foundation found in 2003 that 68% of children watched just over
2 hours, 43% watched daily, and 26% had a TV in their bedroom. Additionally, 36%
of households reported having the TV on almost all the time, while 2/3 had the TV
on at least half the time, even if "no one is watching" In addition to TV and video,
infants they may be exposed to other AV screen stimuli that their parents or siblings
are watching such as video games, computer, tablet or smart phone. In 2013, a study
found that 38% of children under 2 used a mobile device

Infants are drawn to watching AV materials, which give us a naive child with no
social relevance. Through a process of neuroplasticity, AV screen exposure causes
the specialization of brain pathways that process audio and visual stimuli in a non-
social manner. These specialized sensory pathways interfere with attention to social
stimuli and disrupt the development of social brain specialization. Lack of attention
to the caregiver and the social scene contribute to the delay in global development.
The model explains many of the atypical neurological findings in ASD. Many of the
programs directed by children are vibrantly animated with colors and sounds
designed to appeal to the developing ones. Young children are attracted to the
importance of television and video materials. Frank et al. found that the visual
fixation preference in typical 3-month-old infants is driven by luminance and motion
that overrides the preference for fixation on faces. The vulnerable infant’s attention
is withdrawn from healthy social interactionsto TV, computer screens and electronic
toys. Infants do not recognize AV screen stimuli as socially relevant.

Due to the lack of real-life social interaction and limited multisensory, the
audiovisual world (AVW) is quite different compared to the real world (AW).
Typical older children and adults may understand AVW in humanistic terms as they
have and have developed the typical brain pathways in which they process the world
as social relation and speech.

However, the screens do not provide socially reciprocal reward, such as a returned
smile or eye contact, because you are looking into the eyes of the projected individual
but without opportunities for joint attention, turn-taking, or the complexity of social
engagement. A naive baby watching a screen sees a face that does not respond to the
baby’s smiles. Electronic toys with lights and sounds can have a similar effect to the
screen, consisting of acute non-social sensory stimulation. We hypothesize that the
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newborn does not have the social processing capacity to recognize social relevance
in these types of exposures. It is not until 9 months of age, according to Frank et al.,
that the average infant prefers to attend to video faces over the salience provided by
light and motion.

The occipital (visual) cortex is the brain region most active for developing
connectivity in the first postnatal months, while higher order, more frontal brain
regions are more slowly developed

An association of autism with television has been reported. They found that those
with autism on average started viewing by 6 months of age compared to those
without autism who on average started viewing at 12 months of age. In addition, it
has been observed that some children with autism may be unable to communicate in
a social sense, but can recite every word from several children’s videos.

Language delay is common in those with ASD. Research has also shown an
association between children’s viewing of DVDs/videos and impaired language
development Chonchaiya and Pruksananonda found that those children who started
watching TV before 12 months and watched more than 2 hours/day were six times
more likely to develop language delay

Christakis et al. studied children from 2 months to 4 years of age and found that each
hour of audible television was associated with a significant reduction in both adult
and infant vocalizations.

One might suggest that language delay in this scenario may result from low exposure
to interactive spoken language. Kuhl et al. demonstrated that language learning in
infants occurs with socially motivated interpersonal interaction, but not with
audiovisual recordings Screen-based AV exposure is highlighted as a potential
causative factor in ASD.

2. Objectives and Hypotheses
2.1. Objectives
Parents seem to be unaware of studies linking screen time to autism.

The top categories of parental beliefs in the causative factors of ASD include
genetics, brain structure, God’s will, vaccine toxins, and environmental pollution.
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Unfortunately, childhood AV exposure is probably the causative agent that has been
overlooked.

This research wants to sound the alarm, and help parents understand the negative
impact of audio-visual stimuli on the neurological and psychological development
of young children.

2.2. Hypotheses

As the infant’s brain becomes wired to respond more to the demands of audio and
visual stimulation the infant’s behavior is changed to pay more attention to these
primary sensory stimuli and less attention to other environmental exposures such as
faces, social scenes and the processes that would develop higher levels of thought.
The more the child is exposed to visual and auditory stimuli until the age of two, the
greater the language delay.

2.3. Procedure

This research aims to study the effect of exposure to visual and auditory stimuli of
children aged between 6 and 30 months on the development of autism spectrum
disorders.

Two samples of children were chosen, totaling a total of 128 subjects. In the first
sample there are children from the middle group from state nurseries no. 1 and 2 in
Galati, children aged between 16 and 30 months, in this sample there are a number
of 100 children, all these children received audio-visual stimuli at young ages. In the
second sample there are children of the same age as those in the first sample, from
the same environment and who go to the same nurseries in Galati. These children
did not receive audio-visual stimuli at a young age or received them occasionally.

The M-CHAT-R/F test was used as a tool.

The Modified Checklist for Autism in Toddlers, Revised, (Robins, Fein, & Barton,
2009), hereafter referred to as the M-CHAT-R/F is a tool for screening to identify
children at risk of having autism spectrum disorders, addressed to parents, which
consists of two parts.
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The M-CHAT-R can be administered and scored in a single meeting with the child
and can be used by specialists or other professionals to assess risk for the presence
of autism spectrum disorder (ASD).

The main goal of the M-CHAT-R is to maximize sensitivity, which means detecting
as many cases of ASD as possible. Therefore, there is a high false-positive rate,

meaning that not all children who score at risk will be diagnosed with ASD.

To address this aspect, follow-up questions (M-CHAT-R / F) were developed. The
test has a dichotomous Yes/No scoring. The M-CHAT-R can be used and scored as
part of a routine child check-up, but it can also be used by specialists and
professionals to determine the risk of ASD. The main purpose of the M-CHAT-R is
to detect as many cases of ASD as possible.

M-CHAT-R™

d

Vi rugdm s raspundeti la aceste i béri despre copilul oastrii. Ganditi-vdi cum se ©

portd de obicei
copilul dumneavoastri. Daca l-ati viizut pe copilul dvs. ci manifesti comportamentul de citeva ori, dar el sau ea nu il
manifestd de obicei, atunci vi rugim sd rispundeti nu. Vi rugim sd incercuiti da sau nu la fiecare intrebare. Vi multumim!

[ DA Daca aratan spre un obiect din camerd, copilul dvs. se uitd la acel obiect? Da Nu
(De exemplu, daci arditati o juciirie sau un animal, copilul dumneavoastri se uitd la acea
|uuaru Zan: animal’ ’)
2. V-ati i daca copilul d este surd? Da Nu
3. Se preface copilul dumneavoastria ci se joacd (joc simbolic)? Da Nu
(De exemplu, se preface ci bea dintr-o cani de jucirie, se preface ¢i vorbeste la telefon, se
preface ci hriineste o pdpusé sau o jucirie de plus?)
4. 1i place copilului dvs. si se catire pe diferite obiecte? Da Nu
(De : pe mobild, pe echi ele din sau pe scéiri)
. % Prezinta copilul dvs. miscin inadecvate ale degetelor in aprop hilor? Da Nu
(De plu, isi fluturd mainile aproape de ochi?)
6. Aratd copilul dvs. cu degetul atunci cind vrea ceva sau cere ajutor? Da Nu
(De e u, aratd madncare sau © jucdrie la care nu i ?)
7 Indica copilul dvs. cu un deget ceva interesant? Da Nu
(De exemplu, v aratdi un avion pe cer sau un camion pe sosea?)
8. Este copilul dvs. interesat de alti copu" Da Nu
(De exemplu, se uitd la alti copii. Memﬂge_e-")
9. Va aratd copilul dvs. lucrun aducandu-le sau le pentru a le vedea dvs? Nu doar Da Nu
pentru a solicita ajutor, dar i pentru a le impartasi cu dvs.
(De exemplu, va aratd o floare. un animal de plus sau un camion de jucéarie?)
10. | Raspunde eopnlul dvs. cand illo strigati pe nume? Da Nu
rbeste sau gang se opreste dintr-o activitate inceputi
atunci clnd isi nnde numele")
11. | Cand ii zimbi ilul dvs. v zimb inapoi? Da Nu
12. | Se supdra copilul dvs cind aude zgomote t‘mhm” Da Nu
('Deexanplu 1ipd sau plinge cind aude zg produs de un aspi sau un sunet
13. | Umbla t.opllul dvs.? Da Nu
14. | Prezinta tact vizual ilul dvs. cu d strdl atunci cand it vorbiti, v jucati cu Da Nu
el/ea sau cand il/o imbriicati?
15. | Incearca copilul dvs. si imite ce facet: dvs.? Da Nu
(De exemplu, face cu ména , Pa!”, bate din palme, imitd sunetele amuzante pe care le faceti
dvs?)
16. | Daci i i capul pentru a privi ceva, se uitd copilul dvs. in jur la ce vi uitati dvs.? Da Nu
17. | Incearcd sa va facd s ilo prnivipn? Da Nu
(De exemplu, se uitd la dvs. pentru a primi incurajiri, spune “Uite!” sau “Uiti-te la
mine!™?)
18 Wlege copilul dvs. elnd ii spunefi si faca ceva? Da Nu
daci nu indi poate copilul dvs. si inteleaga da ,,Pune cartea pe
mnn"' sau ..Adu-ml patura!™
19. | Daca se intimpli ceva nou, copilul dvs. se uitd la fata dvs. ca si afle ce simtiti? Da Nu
(De exemplu, daci copilul aude un zgomot ciudat, sau vede o jucdiriec noui, se va uitd la fata
dvs.?)
20. [ Ii plac copilului dvs. activitifile ce presupun miscare? Da Nu
(De exemplu. ii place si fie leginat/leginati pe genunchii dvs.?)
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2.4. Result

Children rated as a percentage of the first sample | Score Interpretation
52% 0-2 low risk
34% 3-7 medium risk
14% 8-20 increased ris
Percentage rated children from the second sample | Score Interpretation
85% 0-2 low risk
15% 3-7 medium risk
0% 8-20 increased risk

Interpretation of scores

Low risk - if the child’s age is less than 24 months, it is recommended to repeat the
administration of the screening after the age of 2 years. No other action is necessary
in this regard, except in the case of detecting the risk of ASD.

Medium risk - Follow-Up (second stage of M-CHAT-R/F) is applied to obtain
information about responses at risk of ASD. If the M-CHAT-R/F score remains 2,
the child has a positive score. If the Follow-Up score is between 0-1, the child scored
negatively. In the case of the study, all children who were at medium risk scored
positively.

High risk - avoid follow-up and refer to diagnostic assessment and eligibility
assessment for rapid intervention.

3. Conclusions

With the introduction of color, larger screens, improved sound, children’s programs
and opportunities for repeat viewing, exposure intensified. Previously, many
researchers had thought that the increase in autism might have been due to
differences in diagnostic criteria over time or possibly to over-reporting. Many
believed that genetic factors were mostly responsible and that autism was determined
before birth. Recently, we have seen a lot of new information suggesting that autism
is a postnatal neurodevelopment. It is a disorder of real increasing prevalence, which,
in addition to genetic factors, has a significant environmental component. We now
know that brain structure changes in the first year of life and correlates with later
diagnosis of autism.
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AV processing pathways compete with the preference for social processing and
biological movement, negatively affecting the development of the social brain and
higher cognitive pathways. Genetic factors, social environment, degree of AV
exposure and early intervention likely determine the final neurological and clinical
outcome, explaining the varied spectrum of ASD.

Television and video have previously been suggested as contributing to ASD by
distracting from caregiver-child eye contact and social interaction.

4. Limits of Research

The most obvious limitation of this model is that there is evidence showing an
association but not a causal relationship between AV screen exposure and ASD.

In addition, we suggested that recent evidence of typical development in the first few
months of life, before atypical neurological and functional findings in ASD, suggests
that an external factor affects the aberrant trajectory. An alternative theory is that
development is predetermined in utero and that the changes in response to social
factors that begin to manifest in the first year of life in ASD are primarily the result
of genetic factors.

Investigative studies

We know that childhood TV time is associated with autism, but we don’t know to
what extent this exposure contributes to the development of autism. Could this
association to

is it due to people who already have ASD and gravitate towards screen stimuli?

Although this study shows an association, further studies are needed to better
understand the relationship between childhood screen exposure and ASD and to
understand the extent to which a causal relationship may exist.

4.1. Further Recommended Research

What studies are needed to determine whether exposure to AV materials contributes
to the development of ASD and how much exposure is harmful? Siblings of children
with ASD have a significantly higher risk of developing ASD [19,20]. The authors
suggest that sibling studies of ASD include parental documentation of children’s
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audiovisual viewing data that could be prospectively analyzed for ASD outcome.
Also of interest would be a prospective multicenter study of developing infant
siblings with ASD in which willing families of study participants attempt to
eliminate or significantly reduce audiovisual exposure from birth for a two-year
period. Parents in the study group and the control group would document the extent
of the infants’ media exposure. In addition, we would like to see a therapeutic trial
in children with a recent diagnosis of ASD. This study would evaluate the therapeutic
impact of eliminating AV screen exposure in addition to early intervention compared
to early intervention alone and we would follow the outcome.

5. Discussions

Childhood AV screen exposure as a potential contributor to autism has significant
implications. Parents naturally like to protect their children. However, screens are
ubiquitous in many societies. Parents probably don’t know about the association
between ASD and TV exposure. Research has yet to answer many questions about
the impact of social and non-social experiences on the young child’s brain in terms
of ASD, beyond knowing that increased AV exposure and exposure at a younger age
are associated with autism and language delay. We hope that awareness of this model
will encourage research that will answer these questions and, in turn, empower
parents to make decisions based on scientific findings. Currently, as reflected in the
puzzle piece as symbol of autism, ASD is full of mystery and parents feel confused
and helpless when faced with questions about autism.
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