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Introduction: Excessive early-life screen media exposure has been associated with developmental delay and autism
symptoms. Improvements in developmental trajectory in young children with ASD and high digital screen expo-
sure have been reported when screen time is replaced with socially oriented activities.

Method: We report on two young children with autism spectrum disorder who had high early-life screen exposure
which was later reduced and replaced with parent-child social time. After the initial screen reduction, both
children had an ensuing period with higher screen exposure, which was again decreased.

Results: These children had marked improvements in developmental trajectories when screen time was replaced
with social time, and worsening symptoms when screen exposure was subsequently increased, which improved
when screen exposure was again reduced. One child exhibited marked fluctuations of repetitive/restricted be-
havior, which coincided with changes in screen exposure.

Conclusion: These cases support literature suggesting that screen exposure may impact therapeutic response in
young children with autism. These cases additionally show fluctuations in autistic symptoms, including repetitive
behavior, associated with fluctuations in screen time. Interventionists may consider a trial of replacement of
screen time with socially engaging activities in young children with a history of high screen exposure and autism

spectrum disorder.

Introduction

Excessive screen exposure in the youngest children has been associ-
ated with a multitude of health and developmental problems (Kostyrka-
Allchorne et al., 2017; Madigan et al., 2019; Poitras et al., 2017;
Chonchaiya et al., 2015; Lissak, 2018). Many of these delays and dif-
ficulties associated with high screen exposure, such as language delay,
cognitive impairment, ADHD, behavioral difficulties, disordered sleep,
as well as difficulties with emotional regulation and executive function,
more commonly co-occur among children with autism spectrum disor-
der (ASD) than among typically developing children (Carlsson et al.,
2013; Levy et al.,, 2019; Keluskar et al., 2021; Demetriou et al.,
2018). Children with ASD often have high screen exposure and may
be particularly vulnerable to potential negative effects (Slobodin et al.,
2019; Gwynette et al., 2018). Early-life screen exposure is also asso-
ciated with ASD-like symptoms and ASD diagnosis (Chen et al., 2020;
Chonchaiya et al., 2011; Heffler et al., 2020; Kushima et al., 2022).

* Corresponding author.
E-mail address: kfth37 @drexel.edu (K.F. Heffler).

Improvements in social function and social brain response have been
reported with early intervention for ASD focusing on social attention
and engagement (Dawson et al., 2012). However, screen time interferes
with social experience (Kirkorian et al., 2009). A reduction in screen ex-
posure among young children with ASD and high screen time could the-
oretically provide benefits by allowing greater opportunities for social
engagement and less distraction from social interaction for both chil-
dren and parents. Programs to reduce screen exposure in children have
shown some promising health, cognitive, and social outcomes (Wu et al.,
2016; Gadberry, 1980; Uhls et al., 2014).

We report on two young children with ASD and a history of high
screen exposure early in life. These children had subsequent changes in
their screen exposure during their pre-school years. This research was
approved by the Institutional Review Board and parents gave informed
consent. These case reports are based on evidence gathered through di-
rect observation, parent interview and report, and review of early inter-
vention and school records.
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Case presentations
Case 1

This full-term male child was delivered by Caesarian section. The
child’s parent completed a questionnaire about the child’s early screen
viewing when the child was 3 1/2 years old. The parent reported that
the child’s typical daily screen exposure beginning at 2 months of age,
included three hours of background television, such as news program-
ming or adult-oriented shows and one-half hour of baby-oriented videos
viewed on a television. Between 6 and 12 months of age, his screen expo-
sure increased to 7 h daily including 3 h of background (adult-oriented)
television and 4 h of child-oriented videos.

He began early intervention special instructor services for “red flags”
of autism and language delay at 20 months of age. The child’s subscale
scores on The Battelle Developmental Inventory at 20 months were as
follows: Cognitive 87, Social/Emotional 92, Physical 103, Adaptive 100.
The Battelle Developmental Inventory has a mean of 100 and a standard
deviation of 15. His standard score on the Preschool Language Scale was
61. This score is 2.6 standard deviations below the mean for a child his
age. The special instructor recommended adaptive and strategic social
strategies for the parents to use with their child. These included: imi-
tating their child, being animated to get his attention, joining him in
play, following his lead, and holding objects up to the parent’s eyes to
encourage eye contact. The parents limited free access to toys and fa-
vorite snacks to promote requesting behavior on his part. At this time,
the child’s expressive language consisted of 3 words.

At 20 months, the parents reduced screen viewing to 1 hour/day
for a period of 6 weeks, replacing the previous screen time with social
time using the same strategies they had previously been using, but now
for a greater portion of the day. The child’s special instructor recom-
mended avoidance of screen viewing and greater time with social activ-
ities, having seen the benefits of this for other children with whom she
had worked. Social activities included physical activities such as chase,
and tickles, reading to the child while pointing out items in the pic-
tures, and joining the child in his favorite activities. The parents were
encouraged to socially engage the child through all daily routines. For
example, during mealtime, it was suggested that the parents eat with
the child, using simple language to describe what the child was eating,
including the color, texture, and taste of the food. Also, the child was
included in other routines such as simple cooking steps, for example,
assisting his mother with holding a spoon while his mother was stirring
and saying “Mix, mix, we are mixing.” As indicated on the child’s indi-
vidual education program (IEP) progress update, after just 6 weeks of
screen reduction, he exhibited improved eye contact, a growth in recep-
tive vocabulary to 20 words, and was able to follow one-step directions.
However, when the child’s sibling was born, he resumed screen media
viewing, 3 to 4 h daily. Although the parents were generally in the room
with the child, they were not usually interacting with the him when he
was viewing. According to the child’s IEP report at 26 months of age, fol-
lowing this increase in screen exposure, he lost the language and social
skills he previously gained.

At 29 months old, he was diagnosed with ASD, including an ADOS-2
score of 12. He used few words, had poor eye contact, poor response to
name, threw toys without purposeful play, and used his mother’s hand
as a tool to obtain desired objects. He repetitively lined up trains and
bounced balls on a hard floor, and exhibited toe walking. At 31 months
of age, he had worsening global development documented by Battelle
(BDI-2) with the following standard subscales reported: Cognitive 68,
Social/Emotional 76, Communication 55, Physical 91, and Adaptive 89.
He also exhibited poor goal progress. At 35-months-old, he began par-
ticipating in a special education program for 2 half days a week, as well
as speech therapy for 30 minutes/week.

Recalling the progress that the child had made with the previous trial
of screen reduction, the family removed screen media viewing from this
child at 36 months of age, allowing only one movie per week. The pre-
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vious screen time was replaced with socially oriented activities, such as
joining the child in play, including the child in family routines, and read-
ing to the child. According to IEP progress updates and reports written
by his special needs preschool staff, he showed marked developmental
growth over the subsequent 6 months. He developed improved eye con-
tact, rapidly increased his expression of needs and wants in phrases (see
Fig. 1), and showed good functional and imaginative play with peers.
This was a distinct contrast from his previous record of regression and
lack of progress on goals, except for the brief period during which he
had previously decreased screen viewing.

By 45 months of age, 9-months post screen reduction, he was us-
ing full sentences, showed extended play with peers, and was no longer
repetitively lining up items or showing any other restrictive/repetitive
behavior. Over the subsequent year, speech therapy was gradually re-
duced to 30 minutes once a month for maintenance. He attended a typ-
ical kindergarten without therapy or supports. Retesting at age 8 re-
vealed no signs or symptoms of ASD and no special services were rec-
ommended.

Case 2

This otherwise healthy male child was diagnosed with ASD at 34
months. He had both speech therapy and special instruction one hour
per week. He used single-words, self-isolated and spent much of his time
repetitively shaking (flapping) objects such as strings, ribbon, and leaves
that he held in his hands while staring at the items. According to the
questionnaire completed by the mother when the child was three years
of age, he had screen exposure consisting of 4 to 6 h a day of parent-
oriented background television since birth. Screen exposure increased
by 6-months of age to 5 h of baby/child-oriented video on a large-screen
television, 30 minutes of video viewed on a tablet, and 2 h of adult-
oriented television per day. At 35 months, the parents turned off screens
and attempted to engage the child in social time, joining him in play as
tolerated, and imitating the child’s actions to gain the child’s attention.
They used language that was directed toward the child and related to
what the child was focused on, read books in a social manner, used
strategies to encourage eye contact, such as holding items of interest
up to their eyes, and included him in family routines throughout the
day.

Throughout the next 5 months, they limited his screen time to one
movie a week or less. He progressed developmentally and behaviorally
over the next 5 months demonstrating excellent social responsiveness,
talking in full phrases, and exhibited consistent eye contact and pre-
tend play. The repetitive behavior diminished within a few weeks of the
decreased screen exposure and within 2 months following screen time
reduction, he engaged in the repetitive behavior occasionally, such as
once or twice a week, with no display of repetitive behavior during some
weeks, based on weekly reports provided by the parents.

Due to Covid-19 pandemic related changes in childcare and parent
work schedules, six months after reducing the screen exposure, the child
began watching 2 h of children’s videos daily. According to the parent
weekly report, after 5 days of increased screen exposure, the repetitive
behavior returned. The child flapped his hands and twirled all types of
objects in front of his eyes continuously throughout the day. The parents
noted that the child was quite absorbed in the isolating activity, and
it was difficult to attract and maintain his attention. The parents felt
that the repetitive behavior coincided with the child’s increased screen
time and discontinued his screen viewing after a total of 10 days of
2 h per day of exposure. The repetitive behavior substantially decreased
within a few days, and by 2 weeks, the parents reported that the child
was not doing the movements, but once or twice a week he picked up
a leaf or string and stared at it without flicking or shaking it. After 1
month of no screens, the child was allowed to watch 1 movie every
2 weeks and the parents commented that the child engaged in more
self-stimming of flapping objects in the day or two after viewing the
movie.
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Fig. 1. Case 1, Progress on goal of expressing needs and wants
from 35 to 39 months of age. Screen viewing was 3-4 hours/day
prior to 36 months, reduced to 2 hours/week or less at 36 months.
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Discussion

The cases in this report illustrate the improvement in ASD symptoms
with reduction of screen exposure and replacement of the screen time
with social time in two children with an ASD diagnosis and a history
of high screen exposure early in their lives. Despite the usual therapies
and social engagement strategies used by the parents, these children had
little progress in language development, engaging in appropriate social
responses, engaging in age-appropriate play, and in reducing repetitive
behavior when screen media viewing was continued for several h per
day. It was not until the parents markedly reduced screen media viewing
in these children and replaced that time with socially oriented activities
that the developmental trajectories changed.

Our cases illustrate not only marked improvement in ASD symptoms
with altering a young child’s environmental exposure of screen time vs
social time, but also worsening of symptoms when screen time was in-
creased, despite the therapists and parents continuing with the early
intervention therapies and social strategies. The family stressors of a
newborn sibling in one case and covid-19 pandemic with related child-
care and scheduling demands in the second case led to the increases in
screen exposure after initial decreases. Case #1 had worsening of over-
all developmental delays when screen viewing was resumed for sev-
eral h a day, and a marked improvement in social and developmental
outcomes with subsequent consistent screen time reduction. A limita-
tion of this report is that we do not know the extent to which the stres-
sors which led to the increased screen time in these children directly
contributed to the worsening symptoms of the children. However, de-
spite the continued existence of the stressors, the children made rapid
changes in symptoms and development once the screen exposure was
decreased. The displacement hypothesis suggests that high screen time
may have negative effects on health by limiting time spent on other im-
portant activities, such as parent-child social engagement, or physical
activity (Lizandra et al., 2019). In case #2, the fluctuation of repet-
itive/restricted behavior with screen exposure additionally suggests a
possible direct effect of screens on sensory or attention mechanisms.
It has been postulated that the unnatural audiovisual stimulation of
screens contributes to the altered sensory neuro-connectivity known to
impact attention mechanisms in ASD (Heffler and Oestreicher, 2016;
Klin et al., 2009). As repetitive/restricted behavior is self-stimulating
and isolating, screen induced repetitive or restricted behavior in ASD

could further limit the extent to which the child is responding to social
engagement.

Some have referred to screen related autistic symptoms as ‘virtual
autism’ (Harlé, 2019; Zamfir, 2018). There are several reports of rapidly
improving autism-like symptoms in young children who had a history
of high screen exposure, when usual therapies are accompanied by a
marked reduction in screen exposure (Zamfir, 2018; Dieu-Osika et al.,
2020; Kaku et al., 2017; Numata-Uematsu et al., 2018; Sadeghi et al.,
2019). A recent intervention study involving young children with an
ASD diagnosis and high screen time showed that parent education on
screen time and child development, combined with parental support to
decrease screen time and focus on social interaction strategies with the
children, was associated with significant decreases in children’s autism
symptoms and parental stress (Heffler et al., 2022). High screen time in
young children with ASD has been associated with more severe autism
symptoms and lower developmental scores than in children with ASD
and more modest screen exposure (Dong et al., 2021). Greater screen
exposure at 1 year is also associated with greater risk of later autism
symptoms and diagnosis (Heffler et al., 2020; Kushima et al., 2022). It
is unclear if the negative effects of excessive screen time stem solely from
displacement of social/emotional and physically active experiences, or
if screens also have any negative direct effects on early brain develop-
ment. As screen time exposure is a modifiable environmental factor, and
so many children have significant struggles related to ASD, which now
affects 1 in 44 children (Maenner et al., 2021), more research on the
association between early-life screen time and ASD, and awareness of
current findings relating ASD-like symptoms to high screen exposure in
early childhood is urged. In the meantime, we recommend that parents
adhere to the American Academy of Pediatrics screen time recommen-
dations of no exposure before 18 months of age, and no more than 1 h
co-viewed per day through age 5 years (Council on Communication and
Media, 2016 ).

Conclusions

This case report supports other recent research suggesting screen
exposure as a potential factor impacting autism-like symptoms and
response to therapy in young children with ASD. These cases are
unique in that they illustrate not only improvement in autism symp-
toms with screen time reduction and greater emphasis on social engage-
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ment throughout the day, but additionally worsening of symptoms when
screen time was later increased, despite continued therapies. We suggest
a need for greater research on the association between screen exposure
and ASD. Parents and interventionists may wish to consider a trial of
screen time reduction, replacing the previous screen time with social
time, in young children with ASD or ASD-like symptoms who have a
history of high screen exposure.

Declaration of Competing Interest

After completing involvement with these children, one of the authors
(Lori Frome) started a company to support young children with devel-
opmental delays and high screen exposure. The other authors have no
potential conflicts of interest to disclose.

Funding

The authors received no funding for this work.
References

Carlsson, L.H., Norrelgen, F., Kjellmer, L., et al., 2013. Coexisting disorders and problems
in preschool children with autism spectrum disorders. ScientificWorldJournal 2013,
213979. doi:10.1155/2013/213979, Apr 23PMID: 23737708; PMCID: PMC3655672.

Chen, J.Y., Strodl, E., Wu, C.A., et al, 2020. Screen time and autistic-like
behaviors among preschool children in China. Psychol. Health Med. 1-14.
doi:10.1080/13548506.2020.1851034, Nov 23Epub ahead of print. PMID: 33227216.

Chonchaiya, W., Nuntnarumit, P., Pruksananonda, C., 2011 Jul. Comparison of television
viewing between children with autism spectrum disorder and controls. Acta Paedi-
atr. 100 (7), 1033-1037. doi:10.1111/j.1651-2227.2011.02166.x, Epub 2011 Feb 16.
PMID: 21244489.

Chonchaiya, W., Sirachairat, C., Vijakkhana, N., et al., 2015 Oct. Elevated background
TV exposure over time increases behavioural scores of 18-month-old toddlers. Acta
Paediatr. 104 (10), 1039-1046. doi:10.1111/apa.13067, Epub 2015 Jul 6. PMID:
26059816.

Council on Communication and Media, 2016 Nov. Media and young minds. Pediatrics 138
(5), €20162591. doi:10.1542/peds.2016-2591, PMID: 27940793.

Dawson, G., Jones, E.J., Merkle, K., et al., 2012 Nov. Early behavioral intervention is as-
sociated with normalized brain activity in young children with autism. J. Am. Acad.
Child. Adolesc. Psychiatry 51 (11), 1150-1159. doi:10.1016/j.jaac.2012.08.018,
PMID: 23101741; PMCID: PMC3607427.

Demetriou, E.A., Lampit, A., Quintana, D.S., et al., 2018 May. Autism spectrum dis-
orders: a meta-analysis of executive function. Mol. Psychiatry 23 (5), 1198-
1204. doi:10.1038/mp.2017.75, Epub 2017 Apr 25. PMID: 28439105; PMCID:
PMC5984099.

Dieu-Osika, S., Bossiére, M.C., Osika, E., 2020. Early media overexposure syn-
drome must be suspected in toddlers who display speech delay with autism-
like symptoms. Glob. Pediatr. Health 7. doi:10.1177/2333794x20925939, Jun
252333794x20925939PMID: 32676522; PMCID: PMC7339902.

Dong, H.Y., Wang, B., Li, H.H,, et al., 2021 Feb 16. Correlation between screen time and
autistic symptoms as well as development quotients in children with autism spec-
trum disorder. Front. Psychiatry 12, 619994. doi:10.3389/fpsyt.2021.619994, PMID:
33664683; PMCID: PMC7920949.

Gadberry, S., 1980. Effects of restricting first graders’ TV-viewing on leisure time use, IQ
change, and cognitive style. J. Appl. Dev. Psychol. 1 (1), 45-57.

Gwynette, M.F., Sidhu, S.S., Ceranoglu, T.A., 2018 Apr. Electronic screen media use in
youth with autism spectrum disorder. Child Adolesc. Psychiatr. Clin. N. Am. 27 (2),
203-219. doi:10.1016/j.chc.2017.11.013, PMID: 29502747.

Harlé, B., 2019 Dec. Intensive early screen exposure as a causal factor for symptoms of
autistic spectrum disorder: the case for «Virtual autismy». Trends Neurosci. Educ. 17,
100119. doi:10.1016/j.tine.2019.100119, Epub 2019 Oct 10. PMID: 31685125.

Heffler, K.F., Oestreicher, L.M., 2016 Jun. Causation model of autism: audiovisual brain
specialization in infancy competes with social brain networks. Med. Hypotheses 91,
114-122. doi:10.1016/j.mehy.2015.06.019, Epub 2015 Jun 27. PMID: 26146132.

Heffler, K.F., Sienko, D.M., Subedi, K., et al., 2020. Association of early-life social and
digital media experiences with development of autism spectrum disorder-like symp-
toms. JAMA Pediatr. 174 (7), 690-696. doi:10.1001/jamapediatrics.2020.0230, Jul
1PMID: 32310265; PMCID: PMC7171577.

Psychiatry Research Case Reports 1 (2022) 100059

Heffler K.F., Frome L.R., Garvin B., Bungert L.M., Bennett D.S. Screen time reduc-
tion and focus on social engagement in ASD: a pilot study. Pediatr. Int.. 2022
10.1111/ped.15343. Epub 2022 Aug 29.

Kaku, S.M., Basheer, S., Venkatasubramanian, G., et al., 2017 Apr. Social experiential de-
privation in autism spectrum disorders: a possible prognostic factor? Asian J. Psychi-
atr. 26, 44-45. doi:10.1016/j.ajp.2017.01.021, Epub 2017 Jan 19. PMID: 28483089.

Keluskar, J., Reicher, D., Gorecki, A., et al,, 2021 Apr. Understanding, assessing,
and intervening with emotion dysregulation in autism spectrum disorder: a de-
velopmental perspective. Child Adolesc. Psychiatr. Clin. N. Am. 30 (2), 335-348.
doi:10.1016/j.chc.2020.10.013, PMID: 33743942.

Kirkorian, H.L., Pempek, T.A., Murphy, L.A., et al.,, 2009. The impact of back-
ground television on parent-child interaction. Child Dev. 80 (5), 1350-1359.
doi:10.1111/j.1467-8624.2009.01337.%, Sep-OctPMID: 19765004.

Klin, A., Lin, D.J., Gorrindo, P., et al., 2009. Two-year-olds with autism orient to non-
social contingencies rather than biological motion. Nature 459 (7244), 257-261.
doi:10.1038/nature07868, May 14PMID: 19329996; PMCID: PMC2758571.

Kostyrka-Allchorne, K., Cooper, N.R., Simpson, A., 2017 Jan; 44. The relationship between
television exposure and children’s cognition and behaviour: a systematic review. Dev.
Rev. 19-58 10.1016.12.002.

Kushima, M., Kojima, R., Shinohara, R., Horiuchi, S., Otawa, S., Ooka, T., Akiyama, Y.,
Miyake, K., Yokomichi, H., Yamagata, Z., 2022. Japan Environment and Children’s
Study Group. association between screen time exposure in children at 1 year of age
and autism spectrum disorder at 3 years of age: the Japan Environment and Children’s
Study. JAMA Pediatr., €215778 doi:10.1001/jamapediatrics.2021.5778, Jan 31Epub
ahead of print. PMID: 35099540; PMCID: PMC8804971.

Levy, S.E., Pinto-Martin, J.A., Bradley, C.B., et al, 2019 Feb. Relationship of
weight outcomes, co-occurring conditions, and severity of autism spectrum dis-
order in the study to explore early development. J. Pediatr. 205, 202-209.
doi:10.1016/j.jpeds.2018.09.003, Epub 2018 Oct 9. PMID: 30314662; PMCID:
PMC6348122.

Lissak, G., 2018 Jul. Adverse physiological and psychological effects of screen time on
children and adolescents: literature review and case study. Environ. Res. 164, 149-
157. doi:10.1016/j.envres.2018.01.015, Epub 2018 Feb 27. PMID: 29499467.

Lizandra, J., Devis-Devis, J., Valencia-Peris, A., et al., 2019 Jun. Screen time
and moderate-to-vigorous physical activity changes and displacement in ado-
lescence: a prospective cohort study. Eur. J. Sport Sci. 19 (5), 686-695.
doi:10.1080/17461391.2018.1548649, Epub 2018 Dec 14. PMID: 30550370.

Madigan, S., Browne, D., Racine, N., et al., 2019 Mar 1. Association between screen time
and children’s performance on a developmental screening test. JAMA Pediatr. 173 (3),
244-250. doi:10.1001/jamapediatrics.2018.5056, Erratum in: JAMA Pediatr. 2019
May 1;173(5):501-502. PMID: 30688984; PMCID: PMC6439882.

Maenner, M.J., Shaw, K.A., Bakian, A.V., Bilder, D.A., Durkin, M.S., Esler, A., Furnier, S.M.,
Hallas, L., Hall-Lande, J., Hudson, A., Hughes, M.M., Patrick, M., Pierce, K., Poyn-
ter, J.N., Salinas, A., Shenouda, J., Vehorn, A., Warren, Z., Constantino, J.N.,
DiRienzo, M., Fitzgerald, R.T., Grzybowski, A., Spivey, M.H., Pettygrove, S., Za-
horodny, W., Ali, A., Andrews, J.G., Baroud, T., Gutierrez, J., Hewitt, A., Lee, L.C.,
Lopez, M., Mancilla, K.C., McArthur, D., Schwenk, Y.D., Washington, A., Williams, S.,
Cogswell, M.E., 2021. Prevalence and characteristics of autism spectrum disorder
among children Aged 8 years - autism and developmental disabilities monitor-
ing network, 11 Sites, United States, 2018. MMWR Surveill Summ 70 (11), 1-16.
doi:10.15585/mmwr.ss7011al, Dec 3PMID: 34855725; PMCID: PMC8639024.

Numata-Uematsu, Y., Yokoyama, H., Sato, H., et al., 2018. Attachment disorder and early
media exposure: neurobehavioral symptoms mimicking autism spectrum disorder. J.
Med. Invest. 65 (3.4), 280-282. doi:10.2152/jmi.65.280, PMID: 30282873.

Poitras, V.J., Gray, C.E., Janssen, X., et al., 2017 Nov 20. Systematic review of the rela-
tionships between sedentary behaviour and health indicators in the early years (0-4
years). BMC Public Health 17 (Suppl 5), 868. doi:10.1186/512889-017-4849-8, PMID:
29219092; PMCID: PMC5773886.

Sadeghi, S., Pouretemad, H., Khosrowabadi, R., et al., 2019 Oct. Behavioral
and electrophysiological evidence for parent training in young children with
autism symptoms and excessive screen-time. Asian J. Psychiatr. 45, 7-12.
doi:10.1016/].ajp.2019.08.003, Epub 2019 Aug 5. PMID: 31430692.

Slobodin, O., Heffler, K.F., Davidovitch, M., 2019 May. Screen media and autism spec-
trum disorder: a systematic literature review. J. Dev. Behav. Pediatr. 40 (4), 303-311.
doi:10.1097/DBP.0000000000000654, PMID: 30908423.

Uhls, Y., Michikyan, M., Morris, J., et al., 2014. Five days at outdoor education camp
without screens improves preteen skills with nonverbal emotion cues. Comput. Hum.
Behav. 39, 387-392 doi: 10/1016/j.chb.2014.05.036.

Wu, L., Sun, S., He, Y., et al., 2016 Jul. The effect of interventions targeting screen
time reduction: a systematic review and meta-analysis. Medicine 95 (27), e4029.
doi:10.1097/MD.0000000000004029, PMID: 27399085; PMCID: PMC5058814.

Zamlfir, M.T., 2018. The consumption of virtual environment for more than 4 hours/day,
in children between 0-3 years old, can cause a syndrome similar with the autism
spectrum disorder. J. Romanian Lit. Stud. 13, 953-968.


https://doi.org/10.1155/2013/213979
https://doi.org/10.1080/13548506.2020.1851034
https://doi.org/10.1111/j.1651-2227.2011.02166.x
https://doi.org/10.1111/apa.13067
https://doi.org/10.1542/peds.2016-2591
https://doi.org/10.1016/j.jaac.2012.08.018
https://doi.org/10.1038/mp.2017.75
https://doi.org/10.1177/2333794x20925939
https://doi.org/10.3389/fpsyt.2021.619994
http://refhub.elsevier.com/S2773-0212(22)00052-9/sbref0019
https://doi.org/10.1016/j.chc.2017.11.013
https://doi.org/10.1016/j.tine.2019.100119
https://doi.org/10.1016/j.mehy.2015.06.019
https://doi.org/10.1001/jamapediatrics.2020.0230
https://doi.org/10.1016/j.ajp.2017.01.021
https://doi.org/10.1016/j.chc.2020.10.013
https://doi.org/10.1111/j.1467-8624.2009.01337.x
https://doi.org/10.1038/nature07868
http://refhub.elsevier.com/S2773-0212(22)00052-9/sbref0001
https://doi.org/10.1001/jamapediatrics.2021.5778
https://doi.org/10.1016/j.jpeds.2018.09.003
https://doi.org/10.1016/j.envres.2018.01.015
https://doi.org/10.1080/17461391.2018.1548649
https://doi.org/10.1001/jamapediatrics.2018.5056
https://doi.org/10.15585/mmwr.ss7011a1
https://doi.org/10.2152/jmi.65.280
https://doi.org/10.1186/s12889-017-4849-8
https://doi.org/10.1016/j.ajp.2019.08.003
https://doi.org/10.1097/DBP.0000000000000654
http://refhub.elsevier.com/S2773-0212(22)00052-9/sbref0020
https://doi.org/10.1097/MD.0000000000004029
http://refhub.elsevier.com/S2773-0212(22)00052-9/sbref0025
https://www.researchgate.net/publication/363703838

	Changes in autism symptoms associated with screen exposure: Case report of two young children
	Introduction
	Case presentations
	Case 1
	Case 2

	Discussion
	Conclusions
	Declaration of Competing Interest
	Funding
	References


