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Abstract

In this systematic review, we aimed to identify the impact of the COVID-19 pandemic on children/adolescents with a diag-
nosis of autism spectrum disorder (ASD). The protocol was registered on PROSPERO CRD42021255848. Articles were
selected from PubMed, Embase, and LILACS according to these characteristics: patients from zero to 18 years old, exposed
to the COVID-19 pandemic, impact on social communication/interaction and restricted/repetitive behavior domains. The
Newcastle—Ottawa Scale was used to assess methodological quality and the risk of bias. Of the 351 articles initially identified,
26 were finally included with information on 8,610 patients. Although the studies were heterogeneous, they indicated that
the pandemic-related issues experienced by patients with ASD were mostly manifested in their behavior and sleep patterns.
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The pandemic caused by the novel coronavirus (SARS-
CoV-2), known as COVID-19, was so officially declared by
the World Health Organization on March 11, 2020 (Ghe-
breyesus, 2020). Thereafter, classic public health measures
were mandated to quell viral contamination and its spread
(World Health Organization, 2020). Among these are meas-
ures such as isolation and quarantine, social distancing, and
community containment (Wilder-Smith & Freedman, 2020).

Autism spectrum disorder (ASD) is a neurodevel-
opmental disorder known for its wide range of symp-
toms, which include poor social-emotional reciprocity,
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restricted and repetitive patterns of behavior, limited
interests, atypical sensory sensitivity, and behavioral
issues. Maintaining routines is crucial for the function-
ing and well-being of patients with ASD (Lindor et al.,
2019). Owing to the fast spread of SARS-CoV-2, neces-
sary measures were taken to protect the worldwide popu-
lation by minimizing viral infections spread by person-
to-person contact. These preventative measures were
particularly harmful to ASD patients, especially chil-
dren and adolescents, because their abruptly disrupted
routines are integral to their well-being (Amorim et al.,
2020; Nuiiez et al., 2021).

Several studies have examined how pandemic restrictions
have influenced ASD patients regarding relevant aspects
of their daily lives, such as changes in routines, behavior,
socialization, autonomy, therapies, sleep, eating, and dis-
tance learning (Amorim et al., 2020; Colizzi et al., 2020;
Lugo-Marin et al., 2021). Considering the available infor-
mation, it is of great interest how these patients and their
families have coped with the pandemic.

The social restriction imposed on children and adoles-
cents with ASD affected their daily routines and access to
therapies, which likely influenced the main domains affected
by this disorder (behavior, communication, socialization,
and autonomy) (Bhat, 2021; Mumbard6-Adam et al., 2021).
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Therefore, this work aimed to identify, through a sys-
tematic review (SR), the potential impact of the COVID-19
pandemic in the main domains affected in children/adoles-
cents with ASD.

Given that routine is crucial to the well-being of patients
with ASD, and that the restrictions imposed during the pan-
demic disrupted routines, we hypothesize that the conse-
quences thereof likely include increased behavioral issues,
restricted socialization, decreased autonomy, reduced com-
munication abilities, and worse sleeping patterns.

Methods

This SR was performed in accordance with the Cochrane
Handbook for Systematic reviews (https://training.cochr
ane.org/handbook) and reported according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Moher et al., 2015). The
review protocol is registered in the PROSPERO database
(CRDA42021255848).

Search Strategy

Eligible articles were selected from two online databases,
PubMed and Embase on May 7, 2021, and then updated on
December 1, 2021, when the LILACS database was added.
The following PECO framework was implemented (1)
Patient: ASD patients; (2) Exposure: COVID-19 pandemic;
(3) Comparison: none; (4) Outcome: social communication/
interaction and restricted/repetitive behavior. Inclusion cri-
teria were clinical trials, and cross-sectional and longitudi-
nal studies. The outcomes were selected based on previous
literature reports and on the domains affected in ASD as
reported in the Diagnostic and Statistical Manual of Men-
tal Disorders 5™ edition (DSM V) (American Association
Psychiatric, n.d.). Exclusion criteria were case series and
case reports, paper reviews, debates, editorials, letters to the
editor, experts’ opinions, and studies that did not conform to
the PECO framework developed for this SR. Filters added to
the search strategy were language: English, Portuguese, and
Spanish; publication date: since December 2019; and age:
from zero to 18 years old.

The databases were queried as follows. Pubmed:
(("covid 19"[All Fields] OR "sars cov 2"[All Fields]) AND
(("english"[Language] OR "portuguese"[Language] OR
"spanish"[Language]) AND ("infant"[MeSH Terms] OR
"child"[MeSH Terms] OR "adolescent"[MeSH Terms]))
AND "autism spectrum disorder"[All Fields]) AND
((english[Filter] OR portuguese[Filter] OR spanish[Filter])
AND (allchild[Filter])); Embase: autism' AND ('severe acute
respiratory syndrome coronavirus 2' OR 'coronavirus disease
2019") AND ([adolescent]/lim OR [child]/lim OR [infant]/
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lim OR [newborn]/lim OR [preschool]/lim OR [school]/
lim) AND ([english]/lim OR [portuguese]/lim OR [spanish]/
lim); and LILACS: (autism spectrum disorder) AND (severe
acute respiratory syndrome coronavirus 2) OR (covid 19)
AND (db:("LILACS") AND mj:("Autistic Disorder") AND
la:("pt" OR "en" OR "es")).

Screening and Eligibility

All articles resulting from the three database searches were
imported into Rayyan (https://rayyan.qcri.org). After these
were merged, duplicates were selected by the software and
excluded once the titles and authors were confirmed. In a
second step, papers were screened based on their titles and
abstracts. Any study that clearly did not assess the conse-
quences of the COVID-19 pandemic in relation to children
and adolescents with ASD was excluded. In the third step,
full-text articles were imported into the Mendeley biblio-
graphic software package for full reading and data extrac-
tion. To maximize consistency, both selection phases were
performed independently by one of three pairs of reviewers.
Any disagreements about study inclusion or exclusion dur-
ing this process were resolved in consensus discussions with
a seventh reviewer.

Data Extraction

The same three reviewer pairs extracted data from the
included papers into an Excel spreadsheet. All extractions
were discussed with a seventh reviewer. The following data
were extracted from every study: article characteristics
(authors, publication year, journal name, DOI, title, objec-
tive, and study design); and sample characteristics (sample
size, gender, age, country of origin, comparison periods and
comparisons between groups of participants, ASD level,
evaluations applied, and outcomes).

Methodological Quality Assessment

Two adapted versions of the Newcastle-Ottawa
Scale (NOS) for longitudinal (Wells et al., 2000) and
cross-sectional studies (Modesti et al., 2016) were
used to assess the methodological quality and risk
of bias of the included studies. The NOS for longitu-
dinal studies was adapted to our study needs, reach-
ing a total of eight stars. We excluded the follow-
up period since it is not known how long-term the
patients with ASD are expected to show differences
in outcomes. The question concerning the adequacy
of follow-up was graded according to sample loss.
Studies were categorized as high quality when they
met > 90% of the criteria, medium between 50 and
90%, and low when < 50% (Viner et al., 2022). The
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hypotheses were confirmed when articles with high-
or medium-quality evidence showed an increase in
behavioral issues, restricted socialization, decreased
autonomy, reduced communication abilities, and
worse sleeping patterns.

Variables Studied

The variables analyzed in this SR are domains affected
in ASD, such as patients’ routines, behavior, and ther-
apies; habits (e.g., sleep, eating); abilities (e.g., com-
munication, socialization, autonomy); and whether
there were changes in the time spent on screen use and
how patients dealt with distance learning during this
period. Questions were dichotomic, multiple choices
or open-ended.

Results

A total of 147 studies were identified from the PubMed and
Embase databases in May 2021, 10 of which were included
in this SR. An updated search performed in December 2021
that also included the LILACS database revealed an addi-
tional 177 papers. At this point, 351 articles were identified,
and 16 new articles were included for analysis, resulting in
a total sample of 26 papers. The PRISMA flow chart below
depicts the steps involved in the development of this SR

(Fig. 1).
Characteristics of Studies
All 26 observational studies included were published

between 2020 and 2021. Eighteen (69%) were longitudi-
nal (5 prospective, 13 retrospective) and 8 (31%) were

Identification of studies through databases

Records identified on
05/07/21
Pubmed n=44
Embase n=102
Lilacs n=1
Towl= 147 Records removed
before screening
A
Records screened — Duplicates n=18
title & abstract
n=129
Records excluded:
-Did not respond to
PECO: n= 81
— > | Review:n=9
-Debate, editorial,
letter to editor,
Elegibility opinion: n=10
n=29 Total= 100
Records excluded:
-Did not respond to
' PECO: n=12
-Debate, editorial,
letter to editor,

Studies included in
review

opinion, case
report: n=7

n=10 Total= 19

Records identified on
12/01/21

Pubmed n=78

Embase n=195

Lilacs n=78

Total= 351 Records removed before

screening
—» | May/2021 n=18
Dec/2021 n=79
Records screened — Total duplicates n=97
title & abstract
n=254
Records excluded:
May/2021 n=137
Dec/2021:
— | -Did not respond to
PECO: n= 63
-Letter, comment, review,
Elegibility case report: n=15
n=39 Total= 215
Records excluded:

-Did not respond to
PECO:n=12
-Debate, editorial, letter

to editor, opinion, review,
case report: n=6

-No access: n=5

Total= 23

Studies included in
review
n=16

Fig.1 PRISMA flow chart of systematic article search and selection process
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cross-sectional studies. According to NOS, 16 (62%) articles
were low quality and 10 (38%) medium quality.

Data from 8610 patients with ASD were analyzed, of
whom 6856 (80%) were male. Five papers (19%) compared
ASD patients with 1046 neurotypical children/adolescents
as controls, of whom 725 (69%) were male. Two studies did
not describe the number of participants, while three papers
did not describe the gender distribution among the patients
included. Six out of 26 studies (23%) described the ASD
level of the participants, while three (11%) only described
the communication level.

Concerning the period of the COVID-19 pandemic stud-
ied, 10 articles (38%) compared before with during the pan-
demic (Bhat, 2021; Cardy et al., 2021; Colizzi et al., 2020;
Garcia et al., 2021; Hosokawa et al., 2021; Jacques et al.,
2022; Kawabe et al., 2020; Mete Yesil et al., 2022; Mutluer
et al., 2020; Vasa et al., 2021), 12 (47%) defined specific
pandemic periods (e.g., before versus during quarantine,
confinement, or lockdown) (Amorim et al., 2020; Berard
et al., 2021; Bruni et al., 2021, 2022; Levante et al., 2021;
Lugo-Marin et al., 2021; Mumbard46-Adam et al., 2021;
Tokatly Latzer et al., 2021; Tiirkoglu et al., 2020), while
the final four (15%) compared different pandemic moments.

General information on the eligible papers is shown in
Table 1.

The 26 eligible articles and data concerning variables
studied (routines, behaviors, and therapies; habits as sleep
and eating) are presented below (Table 2). Abilities, includ-
ing communication, socialization, and autonomy; and screen
use and distance learning, are described in Table 3.

Routines

Of the 26 papers added in this work, 10 addressed the rou-
tines of children/adolescents with ASD during the pandemic
(Amorim et al., 2020; Colizzi et al., 2020; Garcia et al.,
2021; Hosokawa et al., 2021; Jacques et al., 2022; Mete Yesil
et al., 2022; Morris et al., 2021; Mumbardd-Adam et al.,
2021; Tokatly Latzer et al., 2021; Tiirkoglu et al., 2020).
A medium level of evidence was reached in two papers,
Colizzi et al., 2020 and Hosokawa et al., 2021. A change
in routine was described in eight articles (Amorim et al.,
2020; Colizzi et al., 2020; Garcia et al., 2021; Hosokawa
et al., 2021; Jacques et al., 2022; Mete Yesil et al., 2022;
Morris et al., 2021; Mumbardé-Adam et al., 2021), and was
considered positive in two, since families had more time to
spend together (Jacques et al., 2022; Mumbard6-Adam et al.,
2021), but also negative, due to a general worsening in rou-
tine according to 77.4% of respondents (Jacques et al., 2022)
and, as indicated by 55% of respondents, being isolated from
loved ones (Mumbardé-Adam et al., 2021).

Regarding changes in routines, the most commonly cited
were physical and overall activities; and free time. Two
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papers observed that patients significantly used to exercise
more frequently prior to the pandemic (Garcia et al., 2021;
Morris et al., 2021), while another 40% of respondents did
not observe changes (Mete Yesil et al., 2022). Considering
overall activities, one article found a significantly higher
engagement in activities prior to the pandemic (Garcia et al.,
2021), which is in contrast with two papers that observed
an increase in overall activity duration (43.3%) (Mete Yesil
et al., 2022), and more involvement in activities during the
pandemic (Mumbard6-Adam et al., 2021). Free time also
increased for 47.71 to 78.1% of respondents (Colizzi et al.,
2020; Jacques et al., 2022).

An interesting finding was reported in one paper that
showed patients who had their routines maintained had
significantly higher adaptability skills than those without
routines. Moreover, ASD patients without routines had
significantly higher levels of anxiety than the controls who
maintained their routines (Amorim et al., 2020).

Behavior

The domain behavior was addressed in 22 articles, all of
which described changes in behavior (Amorim et al., 2020;
Berard et al., 2021; Bhat, 2021; Colizzi et al., 2020; Corbett
et al., 2021; Hosokawa et al., 2021; Jacques et al., 2022;
Kawabe et al., 2020; Lugo-Marin et al., 2021; Mete Yesil
et al., 2022; Morris et al., 2021; Mumbardd-Adam et al.,
2021; Mutluer et al., 2020; Nuiiez et al., 2021; Panjwani
et al., 2021; Polényiova et al., 2022; Rabbani et al., 2021;
Sergi et al., 2021; Tokatly Latzer et al., 2021; Tiirkoglu
et al., 2020, 2021; Vasa et al., 2021). Medium level of evi-
dence was observed in eight papers (Berard et al., 2021;
Bhat, 2021; Colizzi et al., 2020; Corbett et al., 2021;
Hosokawa et al., 2021; Nuiez et al., 2021; Tiirkoglu et al.,
2021; Vasa et al., 2021) and the hypothesis of worsening
behavior was confirmed by six articles, Bhat, 2021; Colizzi
et al., 2020; Corbett et al., 2021; Hosokawa et al., 2021;
Nuiiez et al., 2021; and Tirkoglu et al., 2021. Most arti-
cles (n=13) observed an resurgence of previous behavioral
problems (Berard et al., 2021; Bhat, 2021; Hosokawa et al.,
2021; Mete Yesil et al., 2022; Mutluer et al., 2020; Nuilez
et al., 2021; Panjwani et al., 2021; Polényiova et al., 2022;
Sergi et al., 2021; Tokatly Latzer et al., 2021; Tiirkoglu
et al., 2020, 2021; Vasa et al., 2021), while others (n=35)
observed the emergence of new behavioral issues (Corbett
et al., 2021; Mete Yesil et al., 2022; Mumbard4-Adam et al.,
2021; Mutluer et al., 2020; Vasa et al., 2021).

The most common changes were observed in patients’
anxiety (Amorim et al., 2020; Corbett et al., 2021; Lugo-
Marin et al., 2021; Vasa et al., 2021), irritability (Amorim
et al., 2020; Mumbard4-Adam et al., 2021; Tiirkoglu et al.,
2021; Vasa et al., 2021); hyperactivity (Mete Yesil et al.,
2022; Mutluer et al., 2020; Panjwani et al., 2021; Sergi et al.,
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2021), stress (Corbett et al., 2021; Hosokawa et al., 2021;
Jacques et al., 2022; Kawabe et al., 2020), and aggressive
behavior (Mutluer et al., 2020; Rabbani et al., 2021) levels.
Eight papers (Berard et al., 2021; Bhat, 2021; Hosokawa
et al., 2021; Mumbardd-Adam et al., 2021; Mutluer et al.,
2020; Sergi et al., 2021; Tokatly Latzer et al., 2021) reported
worsening or the emergence of new stereotyped behaviors,
including speaking in a louder tone of voice, pulling their
ears, and tics (Mumbard6-Adam et al., 2021; Mutluer et al.,
2020). Compared with control children, patients showed
significantly higher changes in behavior (Amorim et al.,
2020; Corbett et al., 2021; Hosokawa et al., 2021; Polony-
iova et al., 2022).

Therapies

Five articles described therapies received or missed during
the pandemic, such as speech-language, physical/occupa-
tional, and behavioral therapies (Bhat, 2021; Colizzi et al.,
2020; Lugo-Marin et al., 2021; Mumbardé-Adam et al.,
2021; Polényiova et al., 2022). Of those, only two reached
the medium evidence quality level (Bhat, 2021; Colizzi
et al., 2020). Two authors observed that around 75% of fami-
lies received some support from their school or private thera-
pists during the pandemic (Colizzi et al., 2020; Mumbardé-
Adam et al., 2021). While another two observed a reduction
(Bhat, 2021; Polényiova et al., 2022). One paper mentioned
changing medications due to patients’ symptoms worsening
during lockdown (Lugo-Marin et al., 2021).

Sleep

Sleep was addressed in 13 papers (Berard et al., 2021; Bruni
etal., 2021, 2022; Garcia et al., 2021; Hosokawa et al., 2021;
Lugo-Marin et al., 2021; Mete Yesil et al., 2022; Mutluer
et al., 2020; Polonyiova et al., 2022; Rabbani et al., 2021;
Tokatly Latzer et al., 2021; Tiirkoglu et al., 2020; Vasa
et al., 2021), all of which reported problems or changes to
sleep behaviors, varying from 19 to 51.6%, except for one in
which 38% of parents did not report changes in their children
(Lugo-Marin et al., 2021). Four articles reached a medium
level of evidence (Berard et al., 2021; Bruni et al., 2021;
Hosokawa et al., 2021; Vasa et al., 2021) and confirmed our
hypothesis regarding increased sleep problems.

Sleep disturbances encompass sleep duration, latency
to sleep, bedtime resistance, anxiety at bedtime, and dif-
ficulty falling asleep were addressed. Sleeping duration
varied among the articles. While some observed a sig-
nificant decrease (Mutluer et al., 2020) and significant
increase (Tiirkoglu et al., 2020) in sleep duration, others
had significant reduction of children sleeping 7—8 h/day on
weekdays and (n: 24/109, 22%) with a significant increase
in those sleeping 67 h (n: 17/109, 15.6%) on weekends,

@ Springer

with no-significant increase in other periods studied, both
on weekdays and weekends (Bruni et al., 2022).

When children with ASD were compared with controls,
significance was found in ASD children with sleep duration
of fewer than 7 h on weekdays before and during lockdown
and on controls with sleep duration > 10 h on weekdays dur-
ing lockdown (Bruni et al., 2021). Increased latency to sleep
was reported by two authors (Bruni et al., 2022; Mutluer
et al., 2020), significance was reached in the first, where
latency to sleep exceeded 30 min on weekdays and was more
than 60 min on weekends (Bruni et al., 2022).

Bedtime resistance significantly increased in one paper
(Tiirkoglu et al., 2021), three others had significantly later
bedtimes, 44% and 57.8% of the population studied during
the pandemic (Garcia et al., 2021) and during lockdown,
respectively (Bruni et al., 2022). Another paper showed that
patients with ASD had later bedtimes than controls during
the first lockdown wave (Pol6nyiova et al., 2022). Anxiety at
bedtime increased during the lockdown (from 10.8 to 22.5%)
(Bruni et al., 2022) and also higher in patients with ASD
than in controls (Bruni et al., 2021). Difficulty falling asleep
reached significancy in three out of four articles (Bruni et al.,
2021, 2022; Tiirkoglu et al., 2021) and also more frequent in
patients with ASD than in controls (Bruni et al., 2021). Two
papers (Tokatly Latzer et al., 2021; Tiirkoglu et al., 2020)
examined increases in night waking’s, statistical significance
was reached in one (Rabbani et al., 2021).

Eating

The findings regarding eating behaviors from six papers
(Berard et al., 2021; Hosokawa et al., 2021; Lugo-Marin
et al., 2021; Mete Yesil et al., 2022; Mutluer et al., 2020;
Tokatly Latzer et al., 2021) varied, and only the first two
qualified as medium-quality evidence, Berard et al., 2021
and Hosokawa et al., 2021. In two articles, most parents
described no changes in eating habits (Berard et al., 2021;
Mete Yesil et al., 2022), while the other four observed some
changes such as better eating quality (Lugo-Marin et al.,
2021); a decrease in appetite (Mutluer et al., 2020); worse
food selectivity and/or restriction, binge eating, and tak-
ing more time for a meal (Tokatly Latzer et al., 2021); and
changes associated with stress (Hosokawa et al., 2021).

Communication

Communication was investigated in eight papers (Berard
et al., 2021; Bhat, 2021; Morris et al., 2021; Mumbardé-
Adam et al., 2021; Mutluer et al., 2020; Rabbani et al., 2021;
Sergi et al., 2021; Tokatly Latzer et al., 2021), two of which
reached a medium level of evidence, Berard et al., 2021; and
Bhat, 2021. Improved communication skills were observed
in two articles (Sergi et al., 2021; Tokatly Latzer et al.,
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2021), while worsening or delay (Bhat, 2021; Mutluer et al.,
2020; Rabbani et al., 2021) and no changes were reported in
three of the eight (Berard et al., 2021; Morris et al., 2021;
Mumbardé-Adam et al., 2021).

Socialization

Five eligible papers addressed socialization abilities and
agreed that the differences observed were due to distanc-
ing from school, therapies, or relatives (Cardy et al., 2021;
Jacques et al., 2022; Lugo-Marin et al., 2021; Rabbani
etal., 2021; Sergi et al., 2021); however, only one achieved
a medium quality level of evidence, Cardy et al., 2021. Two
papers identified positive aspects of decreased socializa-
tion during the pandemic (Lugo-Marin et al., 2021; Sergi
et al., 2021), while others described the lack of socializa-
tion as a barrier during the pandemic (Jacques et al., 2022)
or observed negative impacts on the children (Cardy et al.,
2021; Rabbani et al., 2021).

Autonomy

Five papers collected information regarding patients’ auton-
omy during the pandemic; however, only the first cited
contained medium-quality evidence (Colizzi et al., 2020;
Jacques et al., 2022; Mete Yesil et al., 2022; Mumbard6-
Adam et al., 2021; Sergi et al., 2021)" Three papers described
positive changes, such as having more time to teach auton-
omy skills and displaying more autonomous behaviors
(Jacques et al., 2022; Mumbarddé-Adam et al., 2021; Sergi
et al., 2021). In two articles, no changes were observed
(Colizzi et al., 2020; Mete Yesil et al., 2022).

Screen Use

Screen use was evaluated in six articles, and only one
achieved a medium quality of evidence, Cardy et al., 2021.
Three described screen use as increasing during the pan-
demic (Cardy et al., 2021; Garcia et al., 2021; Kawabe et al.,
2020). Both patients and controls showed increased screen
use during the pandemic; however, ASD patients showed
higher screen use than controls before pandemic and the
opposite was observed during the pandemic (Kawabe et al.,
2020). Other papers showed that patients were active users
(Rabbani et al., 2021), while another described electronics
as comforting for children during this period (Jacques et al.,
2022). One article observed no significant changes in this
domain (Mete Yesil et al., 2022).

Online/Distance Learning

Distance learning was examined in nine articles (Amorim
et al., 2020; Bhat, 2021; Cardy et al., 2021; Colizzi et al.,

2020; Hosokawa et al., 2021; Jacques et al., 2022; Morris
et al., 2021; Mumbard6-Adam et al., 2021; Mutluer et al.,
2020), and four had a medium quality of evidence, Bhat,
2021; Cardy et al., 2021; Colizzi et al., 2020; and Hosokawa
etal., 2021.

Two papers described positive aspects of online learning
(Cardy et al., 2021; Colizzi et al., 2020) as the benefit of
distance learning for their children or the support received
from their school. Others reported negative aspects, such as
not having enough support (Morris et al., 2021), that pursu-
ing academic goals at a distance was the main challenge for
their kids (Jacques et al., 2022), and the negative impact of
confinement on children’s learning (Amorim et al., 2020).

Discussion

In this SR, we aimed to identify the impact of COVID-19
pandemic on the main domains affected in children/adoles-
cents with ASD. The data obtained from the studies included
in this review were heterogeneous and the results were often
conflicting. Regardless, two of our hypotheses were sup-
ported, namely that the behavioral issues and sleep distur-
bances associated with ASD worsened during the COVID-
19 pandemic.

Among ASD patients, adherence to routines serves as an
effective strategy for avoiding uncertainty, preventing unex-
pected events, and controlling their environment (Lidstone
et al., 2014; Rodgers et al., 2012). In addition to an intoler-
ance of uncertainty (Boulter et al., 2014), the absence of
routine (Lidstone et al., 2014; Rodgers et al., 2012) may
exacerbate emotional dysregulation (Vasa et al., 2018),
repetitive behaviors, and other aspects of ASD; for example,
anxiety, which is particularly common among young patients
(Wood et al., 2020) and two times higher in frequency in
ASD patients than controls (Cardy et al., 2021; Mumbard6-
Adam et al., 2021). Corroborating these findings, in this
SR, we observed that the behavior domain was the most
affected during the pandemic, specifically parents reporting
an increase in old behavioral patterns.

We observed that during the pandemic, stress was associ-
ated with changes in behavior (Lugo-Marin et al., 2021) and
patients were also considered more stressful according to
their parents’ perception (Garcia et al., 2021; Jacques et al.,
2022). Previous studies (Corbett et al., 2010; Spratt et al.,
2012) describe a neurobiological predisposition to stress in
ASD patients, which could be an explanation for this finding
during the pandemic.

Studies have reported that 26% of ASD patients share a
history of trauma and 67% meet the full criteria for post-
traumatic stress disorder (PTSD) (Mehtar & Mukaddes,
2011). Symptoms compatible with PTSD and the COVID-19
pandemic have been observed in ASD patients, suggesting

@ Springer
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the pandemic is a traumatic event (Mutluer et al., 2020).
Among such symptoms are new behavioral difficulties,
increased stereotypies, greater distractibility/hyperactivity,
worsening social-communication impairments, changes in
sleep, and a decline in self-help skills (Peterson et al., 2019).
Long-term symptoms may also develop from a decline in
adaptive functioning, predominantly in the socialization
domain after 6 months to 1 year after the traumatic event
(Valenti et al., 2012). Data extracted in this work describe
symptoms shared by patients who went through a PTSD
event and those who endured the COVID-19 pandemic.
This is a matter of concern since the scientific community
is still seeking information on how the pandemic may have
affected patients with ASD around the world and how long
the symptomatology changes due to restrictions imposed by
the pandemic will influence patients” well-being.

Sleep was the second most common domain in which
eligible articles reported changes, mostly as worsening. This
is of particular interest since sleep is a problem among 65%
of patients with ASD (Elrod & Hood, 2015). The reason is
a low sensory threshold, resulting in sensory hyperreactivity
and patients' over-reaction to stimuli, leading to difficulty
falling or staying asleep (Souders et al., 2017). Furthermore,
sleep deprivation has long-term deleterious consequences
(e.g., cognition) (Gregory & Sadeh, 2012; Touchette et al.,
2007) and may influence other symptoms (e.g., behavioral
problems) (Hodge et al., 2014).

Social interaction is an important issue for patients with
ASD since difficulty with socialization is one of the core
symptoms of this condition (Lindor et al., 2019). Accord-
ing to the authors, the suspension of regular schools, special
education, and therapies during pandemic may lead to dev-
astating consequences for children's development (Amorim
et al., 2020), which might underlie why some families pre-
ferred their kids to continue to attend school (Bhat, 2021;
Morris et al., 2021), while most opted for confinement.

Despite the difficulties imposed by the pandemic, some
families were able to focus the confinement period and time
together in stimulating their children in improving abilities
such as communication and autonomy, or teaching new tasks
(Mumbard6-Adam et al., 2021; Sergi et al., 2021; Tokatly
Latzer et al., 2021). Support received from schools, private
therapists, and healthcare services throughout the pandemic
seem to have helped families with ASD children cope with
the restrictions imposed during this period.

Although information concerning patients with ASD
during the pandemic is presented in this SR, the design of
these studies must be taken into consideration. The major-
ity of the articles referenced in this SR are cross-sectional,
observational studies. In these papers, surveys were applied
to parents or caregivers, thereby introducing bias and reduc-
ing the quality of the evidence collected, which represents a
limitation of this work. Additionally, except for one paper,

@ Springer

no correlation between the findings and the severity of the
ASD diagnosis was made. This should have been considered
in all of the papers, since ASD is characterized as a spectrum
disorder, and previous studies have established associations
between ASD symptom severity and domains such as behav-
ior and sleep (Jang et al., 2011; Lindor et al., 2019; Tudor
et al., 2012).

The studies selected for this SR largely describe the short-
term impact of pandemic-associated social restrictions on
the routines of patients with ASD. Studies that include long-
term follow up to establish the real impact suffered by this
population.

However, it is important to notice that families that were
able to organize their routines and received support had bet-
ter managed the consequences of the pandemic. Resources
such as online psychological support and school support
were useful for families and patients to cope with difficul-
ties during the pandemic (Bhat, 2021; Colizzi et al., 2020).
Additionally, telemedicine or hybrid service models may
enhance interventions and enable more beneficial outcomes
for these patients.

In conclusion, taken together, the data available in the
literature collectively supports that patients with ASD were
affected by the pandemic and this has impacted primarily in
the behavior and sleep domains.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40489-022-00344-4.
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