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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, 

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; Nuñez 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-Marín 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; Mumbardó-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:// train ing. cochr 
ane. org/ handb ook) 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 
(CRD42021255848).

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  5th 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]/

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 Newcast le–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 

https://training.cochrane.org/handbook
https://training.cochrane.org/handbook
https://rayyan.qcri.org
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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 abili t ies,  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 

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-Marín et al., 2021; Mumbardó-Adam et al., 2021; 
Tokatly Latzer et al., 2021; Türkoğlu 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; Mumbardó-Adam et al., 
2021; Tokatly Latzer et al., 2021; Türkoğlu 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; Mumbardó-Adam et al., 2021), and was 
considered positive in two, since families had more time to 
spend together (Jacques et al., 2022; Mumbardó-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 (Mumbardó-Adam et al., 2021).

Regarding changes in routines, the most commonly cited 
were physical and overall activities; and free time. Two 

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 (Mumbardó-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-Marín et al., 2021; Mete Yesil 
et al., 2022; Morris et al., 2021; Mumbardó-Adam et al., 
2021; Mutluer et al., 2020; Nuñez et al., 2021; Panjwani 
et al., 2021; Polónyiová et al., 2022; Rabbani et al., 2021; 
Sergi et al., 2021; Tokatly Latzer et al., 2021; Türkoğlu 
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; Nuñez et al., 2021; Türkoğlu 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; 
Nuñez et al., 2021; and Türkoğlu 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; Nuñez 
et al., 2021; Panjwani et al., 2021; Polónyiová et al., 2022; 
Sergi et al., 2021; Tokatly Latzer et al., 2021; Türkoğlu 
et al., 2020, 2021; Vasa et al., 2021), while others (n = 5) 
observed the emergence of new behavioral issues (Corbett 
et al., 2021; Mete Yesil et al., 2022; Mumbardó-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-
Marín et al., 2021; Vasa et al., 2021), irritability (Amorim 
et al., 2020; Mumbardó-Adam et al., 2021; Türkoğlu et al., 
2021; Vasa et al., 2021); hyperactivity (Mete Yesil et al., 
2022; Mutluer et al., 2020; Panjwani et al., 2021; Sergi et al., 



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
1 

 G
en

er
al

 d
at

a 
ex

tra
ct

io
n 

fro
m

 e
lig

ib
le

 a
rti

cl
es

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
G

ro
up

s c
om

pa
ris

on
G

en
de

r F
/M

 (%
)

A
ge

 (y
ea

rs
) ±

 S
D

 (o
r r

an
ge

 
or

 IQ
R

)
A

SD
 le

ve
ls

St
ud

y 
de

si
gn

N
O

S 
sc

or
e

A
m

or
im

 e
t a

l.,
 2

02
0 

Po
r-

tu
ga

l
A

SD
 v

s. 
C

on
tro

l, 
be

fo
re

 v
s. 

du
rin

g 
qu

ar
an

tin
e

A
SD

: 5
/3

8 
(1

2/
 8

8)
 C

on
tro

l: 
26

/3
0 

(4
6/

 5
4)

9.
86

 ±
 3.

08
no

t d
es

cr
ib

ed
C

ro
ss

-s
ec

tio
na

l
3/

10
 (l

ow
 q

ua
lit

y)

B
er

ar
d 

et
 a

l.,
 2

02
1 

Fr
an

ce
B

ef
or

e 
vs

. d
ur

in
g 

co
nfi

ne
-

m
en

t
49

/1
90

 (2
0/

80
)

9.
11

 ±
 4.

0
A

D
O

S 
se

ve
rit

y:
 7

.2
4 

SD
: 

1.
82

C
ro

ss
-s

ec
tio

na
l

5/
10

 (m
ed

iu
m

 q
ua

lit
y)

B
ha

t e
t a

l.,
 2

02
1 

U
SA

B
ef

or
e 

vs
. d

ur
in

g 
pa

nd
em

ic
12

35
/5

15
8 

(1
9/

81
)

1.
58

–1
8 

ye
ar

s
no

t d
es

cr
ib

ed
C

ro
ss

-s
ec

tio
na

l
6/

10
 (m

ed
iu

m
 q

ua
lit

y)
B

ru
ni

 e
t a

l.,
 2

02
1 

Ita
ly

A
SD

 v
s. 

C
on

tro
l, 

be
fo

re
 v

s. 
du

rin
g 

lo
ck

do
w

n
A

SD
: 1

6/
84

 (1
6/

84
) C

on
-

tro
l: 

58
/2

82
 (1

7/
83

)
4–

18
no

t d
es

cr
ib

ed
Lo

ng
itu

di
na

l
4/

8 
(m

ed
iu

m
 q

ua
lit

y)

B
ru

ni
 e

t a
l.,

 2
02

2 
Ita

ly
B

ef
or

e 
vs

. d
ur

in
g 

lo
ck

do
w

n
18

/9
3 

(1
6/

84
)

4–
18

no
t d

es
cr

ib
ed

C
ro

ss
-s

ec
tio

na
l

4/
10

 (l
ow

 q
ua

lit
y)

C
ar

dy
 e

t a
l.,

 2
02

1 
C

an
ad

a
B

ef
or

e 
vs

. d
ur

in
g 

pa
nd

em
ic

99
/2

8 
(7

8/
22

)
11

.7
 ±

 4.
06

83
%

 c
om

m
un

ic
at

e 
ve

rb
al

ly
Lo

ng
itu

di
na

l
4/

8 
(m

ed
iu

m
 q

ua
lit

y)
C

ol
iz

zi
 e

t a
l.,

 2
02

0 
Ita

ly
B

ef
or

e 
vs

. d
ur

in
g 

pa
nd

em
ic

no
t d

es
cr

ib
ed

13
 ±

 8.
1

no
t d

es
cr

ib
ed

Lo
ng

itu
di

na
l

4/
8 

(m
ed

iu
m

 q
ua

lit
y)

C
or

be
tt 

et
 a

l.,
 2

02
1 

U
SA

A
SD

 v
s. 

C
on

tro
l, 

be
fo

re
 v

s. 
du

rin
g 

lo
ck

do
w

n
A

SD
: 1

5/
46

 (3
3/

67
) C

on
-

tro
l: 

26
/3

5 
(7

4/
26

)
A

SD
: 1

3.
23

 ±
 1.

16
 C

on
tro

l: 
13

.3
8 ±

 1.
20

A
D

O
S 

se
ve

rit
y:

 7
.1

3 
SD

 
(2

.0
3)

Lo
ng

itu
di

na
l

5/
8 

(m
ed

iu
m

 q
ua

lit
y)

G
ar

ci
a 

et
 a

l.,
 2

02
1 

U
SA

B
ef

or
e 

vs
. d

ur
in

g 
pa

nd
em

ic
1/

8 
(1

1/
89

)
16

.8
7 ±

 1.
36

no
t d

es
cr

ib
ed

Lo
ng

itu
di

na
l

2/
8 

(lo
w

 q
ua

lit
y)

H
os

ok
aw

a 
et

 a
l.,

 2
02

1 
Ja

pa
n

A
SD

 v
s. 

C
on

tro
l, 

be
fo

re
 v

s. 
du

rin
g 

pa
nd

em
ic

A
SD

: 2
1/

63
 (2

5/
75

) C
on

-
tro

l::
 9

0/
27

1 
(2

5/
75

)
11

.0
6 ±

 3.
01

no
t d

es
cr

ib
ed

C
ro

ss
-s

ec
tio

na
l

7/
10

 (m
ed

iu
m

 q
ua

lit
y)

Ja
cq

ue
s e

t a
l.,

 2
02

1 
C

an
ad

a
B

ef
or

e 
vs

. d
ur

in
g 

pa
nd

em
ic

9/
46

 (1
6/

82
) a

nd
 o

ne
 n

on
-

bi
na

ry
5.

75
–1

8
no

t d
es

cr
ib

ed
C

ro
ss

-s
ec

tio
na

l
3/

10
 (l

ow
 q

ua
lit

y)

K
aw

ab
e 

et
 a

l.,
 2

02
0 

Ja
pa

n
A

SD
 v

s. 
C

on
tro

l, 
be

fo
re

 v
s. 

du
rin

g 
pa

nd
em

ic
A

SD
 2

1/
63

 (2
5/

75
) C

on
tro

l: 
90

/2
71

 (2
5/

75
)

11
.6

 ±
 3.

1
no

t d
es

cr
ib

ed
C

ro
ss

-s
ec

tio
na

l
4/

10
 (l

ow
 q

ua
lit

y)

Lu
go

-M
ar

ín
 e

t a
l.,

 
20

21
 S

pa
in

B
ef

or
e 

vs
. d

ur
in

g 
lo

ck
do

w
n

5/
32

 (1
3/

87
)

10
.7

 ±
 3.

4
Le

ve
l 1

: 7
0.

3%
 L

ev
el

 2
: 

29
.7

%
Lo

ng
itu

di
na

l
2/

8 
(lo

w
 q

ua
lit

y)

M
et

e 
Ye

si
l e

t a
l.,

 2
02

1 
Tu

r-
ke

y
B

ef
or

e 
vs

. d
ur

in
g 

pa
nd

em
ic

5/
27

 (1
6/

84
)

4.
97

 ±
 0.

74
no

t d
es

cr
ib

ed
Lo

ng
itu

di
na

l
1/

8 
(lo

w
 q

ua
lit

y)

M
or

ris
 e

t a
l.,

 2
02

1 
U

K
1s

t l
oc

kd
ow

n 
vs

. r
et

ur
n 

to
 

sc
ho

ol
no

t d
es

cr
ib

ed
3–

12
no

t d
es

cr
ib

ed
Lo

ng
itu

di
na

l
3/

8 
(lo

w
 q

ua
lit

y)

M
um

ba
rd

ó-
A

da
m

 e
t a

l.,
 

20
21

 S
pa

in
B

ef
or

e 
vs

. d
ur

in
g 

qu
ar

an
-

tin
e

11
/3

6 
(2

3/
77

)
7.

3 ±
 3.

4
no

t d
es

cr
ib

ed
C

ro
ss

-s
ec

tio
na

l
3/

10
 (l

ow
 q

ua
lit

y)

M
ut

lu
er

 e
t a

l.,
 2

02
0 

Tu
rk

ey
B

ef
or

e 
vs

. d
ur

in
g 

pa
nd

em
ic

15
/7

2 
(1

7/
83

)
13

.9
6 ±

 6
M

ild
 n

: 3
9/

81
, 4

8%
 M

od
er

-
at

e 
n:

 2
2/

81
, 2

7%
 S

ev
er

e 
n:

 2
1/

81
, 2

6%

Lo
ng

itu
di

na
l

3/
8 

(lo
w

 q
ua

lit
y)

N
uñ

ez
 e

t a
l.,

 2
02

1 
C

hi
le

Fi
rs

t p
ea

k 
pa

nd
em

ic
 

ou
tb

re
ak

24
/9

4 
(2

0/
80

)
6 

(I
Q

R
, 4

–8
)

no
t d

es
cr

ib
ed

C
ro

ss
-s

ec
tio

na
l

5/
8 

(m
ed

iu
m

 q
ua

lit
y)

Pa
nj

w
an

i e
t a

l.,
 2

02
1 

U
SA

St
ay

 a
t h

om
e 

or
de

rs
47

/1
50

 (2
4/

76
)

7.
7 

(2
–1

7)
no

t d
es

cr
ib

ed
Lo

ng
itu

di
na

l
2/

8 
(lo

w
 q

ua
lit

y)
Po

ló
ny

io
vá

 e
t a

l.,
 2

02
1 

Sl
o-

va
ki

a
A

SD
 v

s. 
C

on
tro

l, 
fir

st 
vs

. 
se

co
nd

 w
av

e 
of

 lo
ck

do
w

n
1s

t w
av

e:
 A

SD
 1

5/
69

 
(1

8/
82

); 
C

on
tro

l 4
2/

53
 

(4
4/

56
) 2

nd
 w

av
e:

 A
SD

 
18

/5
3 

(2
5/

75
); 

C
on

tro
l 

38
/4

4 
(4

6/
54

)

1s
t w

av
e:

 7
.7

3 ±
 4.

73
 2

nd
 

w
av

e:
 9

.7
2 ±

 4.
48

m
aj

or
ity

 v
er

ba
l, 

w
ith

ou
t 

di
ffi

cu
lti

es
Lo

ng
itu

di
na

l
2/

8 
(lo

w
 q

ua
lit

y)



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
G

ro
up

s c
om

pa
ris

on
G

en
de

r F
/M

 (%
)

A
ge

 (y
ea

rs
) ±

 S
D

 (o
r r

an
ge

 
or

 IQ
R

)
A

SD
 le

ve
ls

St
ud

y 
de

si
gn

N
O

S 
sc

or
e

R
ab

ba
ni

 e
t a

l.,
 2

02
1 

B
an

g-
la

de
sh

M
on

ito
re

d 
A

SD
 v

s. 
N

ot
-

m
on

ito
re

d 
A

SD
, b

ef
or

e 
vs

. d
ur

in
g 

vs
. a

fte
r 

ex
te

nd
ed

 lo
ck

do
w

n

61
/ 2

39
 (2

0/
80

)
2–

9 
ye

ar
s

no
t d

es
cr

ib
ed

Lo
ng

itu
di

na
l

1/
8 

(lo
w

 q
ua

lit
y)

Se
rg

i e
t a

l.,
 2

02
1 

Ita
ly

B
eg

in
ni

ng
 o

f l
oc

kd
ow

n 
vs

. e
nd

 o
f l

oc
kd

ow
n 

vs
. 

3 
m

on
th

s a
fte

r r
es

um
pt

io
n 

of
 A

BA
 tr

ea
tm

en
t

no
t d

es
cr

ib
ed

 (h
om

og
en

e-
ou

s a
m

on
g 

th
e 

sa
m

pl
e)

1.
11

 ±
 0.

41
Le

ve
l 1

: 1
00

%
Lo

ng
itu

di
na

l
1/

8 
(lo

w
 q

ua
lit

y)

To
ka

tly
 L

at
ze

r e
t a

l.,
 

20
21

 Is
ra

el
B

ef
or

e 
x 

du
rin

g 
lo

ck
do

w
n

3/
22

 (1
2/

88
)

5.
11

 (4
.1

1–
6.

11
)

Le
ve

l 1
 (n

ee
d 

su
pp

or
t):

 9
 

Le
ve

l 2
 (n

ee
d 

su
bs

ta
nt

ia
l 

su
pp

or
t):

 8
 L

ev
el

 3
 (n

ee
d 

ve
ry

 su
bs

ta
nt

ia
l s

up
-

po
rt)

: 8

Lo
ng

itu
di

na
l

2/
8 

(lo
w

 q
ua

lit
y)

Tü
rk

oğ
lu

 e
t a

l.,
 2

02
0 

Tu
r-

ke
y

C
on

fin
em

en
t v

s. 
no

n-
co

n-
fin

em
en

t
8/

38
 (1

7.
3/

 8
2.

6)
7.

89
 (4

–1
7)

no
t d

es
cr

ib
ed

Lo
ng

itu
di

na
l

2/
8 

(lo
w

 q
ua

lit
y)

Tü
rk

oğ
lu

 e
t a

l.,
 2

02
1 

Tu
r-

ke
y

C
on

fin
em

en
t v

s. 
no

n-
co

n-
fin

em
en

t
8/

38
 (1

7/
 8

3)
7.

89
 (4

–1
7)

no
t d

es
cr

ib
ed

Lo
ng

itu
di

na
l

4/
8 

(m
ed

iu
m

 q
ua

lit
y)

Va
sa

 e
t a

l.,
 2

02
1 

U
SA

B
ef

or
e 

vs
. d

ur
in

g 
pa

nd
em

ic
50

/2
07

 (1
9/

81
)

9.
12

 ±
 3.

80
Si

ng
le

 w
or

ds
: n

: 4
9/

25
5,

 
19

.2
%

 S
ho

rt 
ph

ra
se

s n
: 

81
/2

55
, 3

1.
8%

 F
lu

en
t: 

n:
 

12
5/

25
5,

 4
9.

0%

Lo
ng

itu
di

na
l

4/
8 

(m
ed

iu
m

 q
ua

lit
y)

A
SD

: 1
75

3/
 6

85
6 

(2
0/

80
) 

C
on

tro
l: 

32
1/

 7
25

 (3
1/

69
)

m
ea

n 
ag

e:
 9

.4
6 

y 
ba

se
d 

on
 

19
 st

ud
ie

s t
ha

t p
re

se
nt

ed
 

m
ea

n 
ag

e 
of

 p
at

ie
nt

s

cr
os

s-
se

ct
io

na
l: 

8 
lo

ng
itu

di
na

l: 
16

lo
w

 q
ua

lit
y:

 1
6 

(6
2%

) 
m

ed
iu

m
 q

ua
lit

y:
 1

0 
(3

8%
)



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
2 

 D
at

a 
ex

tra
ct

io
n 

of
 th

e 
do

m
ai

ns
 ro

ut
in

es
, b

eh
av

io
r, 

th
er

ap
ie

s, 
sl

ee
p 

an
d 

fe
ed

in
g 

in
 p

at
ie

nt
s w

ith
 A

SD
 d

ur
in

g 
pa

nd
em

ic

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

A
m

or
im

 e
t a

l.,
 2

02
0 

Po
rtu

ga
l

# 
A

SD
 in

 w
hi

ch
 ro

ut
in

es
 w

er
e 

m
ai

nt
ai

ne
d 

ha
d 

si
gn

ifi
ca

nt
ly

 
hi

gh
er

 a
da

pt
ab

ili
ty

 sk
ill

s 
th

an
 A

SD
 w

ith
ou

t r
ou

tin
es

 
m

ai
nt

ai
ne

d 
(7

.7
2 ±

 1.
84

 v
s. 

5.
25

 ±
 2.

75
);

# 
A

SD
 w

ith
ou

t r
ou

tin
es

 
si

gn
ifi

ca
nt

ly
 h

ad
 h

ig
he

r 
le

ve
ls

 o
f a

nx
ie

ty
 th

an
 T

D
 

th
at

 m
ai

nt
ai

ne
d 

ro
ut

in
es

 
(8

.7
5 ±

 0.
96

 v
s. 

5.
36

 ±
 2.

71
)

# 
A

SD
 h

ad
 si

gn
ifi

ca
nt

ly
 

hi
gh

er
 c

ha
ng

es
 in

 b
eh

av
io

r 
vs

. n
o 

ch
an

ge
s i

n 
co

nt
ro

l 
ch

ild
re

n;
# 

C
au

se
s f

or
 b

eh
av

io
r c

ha
ng

e 
w

er
e:

 a
nx

ie
ty

 (n
: 1

3/
32

, 
41

.7
%

); 
irr

ita
bi

lit
y 

(n
: 5

/3
0,

 
16

.7
%

); 
ob

se
ss

io
n 

(n
: 3

/2
7,

 
11

.1
%

); 
ho

sti
lit

y 
(n

: 2
/3

6,
 

5.
6%

); 
an

d,
 im

pu
ls

iv
ity

 (n
: 

1/
36

, 2
.8

%
);

# 
A

SD
 h

ad
 si

gn
ifi

ca
nt

ly
 n

eg
a-

tiv
e 

im
pa

ct
 o

n 
em

ot
io

na
l 

m
an

ag
em

en
t v

s. 
po

si
tiv

e 
or

 
no

 im
pa

ct
 o

n 
co

nt
ro

ls
 (n

: 
24

/4
2,

 5
5.

8%
 v

s. 
n:

 4
0/

55
 

71
.4

%
)

B
er

ar
d 

et
 a

l.,
 2

02
1 

Fr
an

ce
# 

In
cr

ea
se

 in
 c

ha
lle

ng
in

g 
be

ha
vi

or
 d

ur
in

g 
co

nfi
ne

m
en

t 
w

as
 re

po
rte

d 
fo

r m
os

t p
ar

-
en

ts
 (n

: 1
52

/2
36

, 6
4.

4%
);

# 
C

ha
ng

e 
in

 st
er

eo
ty

pe
d 

be
ha

vi
or

s w
as

 re
po

rte
d 

by
 

pa
re

nt
s (

n:
 9

0/
21

8,
 4

1%
), 

th
er

e 
w

er
e 

m
or

e 
w

or
se

ni
ng

 
th

an
 im

pr
ov

em
en

t

# 
C

ha
ng

es
 (n

 =
 10

7/
23

9,
 

45
.5

%
). 

Th
er

e 
m

or
e 

w
or

se
n-

in
g 

th
an

 im
pr

ov
em

en
t

# 
N

o 
ch

an
ge

 in
 n

ut
rit

io
n 

be
ha

v-
io

rs
 (n

: 1
69

, 7
1.

6%
), 

on
e 

fif
th

 
re

po
rte

d 
w

or
se

ni
ng



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

B
ha

t e
t a

l.,
 2

02
1 

U
SA

# 
Se

rv
ic

es
 d

is
ru

pt
io

n 
ha

d 
si

gn
ifi

ca
nt

 n
eg

at
iv

e 
im

pa
ct

 
an

d 
in

cr
ea

se
d 

A
SD

 se
ve

r-
ity

, s
uc

h 
as

 im
pa

irm
en

ts
 in

 
co

gn
iti

on
, l

an
gu

ag
e,

 m
ot

or
 

fu
nc

tio
n,

 a
s w

el
l a

s r
ep

et
i-

tiv
e 

be
ha

vi
or

 se
ve

rit
y;

# 
Pa

re
nt

s o
f c

hi
ld

re
n 

w
ith

 
gr

ea
te

r r
ep

et
iti

ve
 b

eh
av

-
io

r s
ev

er
ity

 si
gn

ifi
ca

nt
ly

 
re

po
rte

d 
gr

ea
te

r n
eg

at
iv

e 
im

pa
ct

 o
n 

th
ei

r c
hi

ld
’s

 e
m

o-
tio

na
l a

nd
 m

en
ta

l h
ea

lth
;

# 
Re

pe
tit

iv
e 

be
ha

vi
or

 se
ve

rit
y 

si
gn

ifi
ca

nt
ly

 c
or

re
la

te
d 

w
ith

 
po

te
nt

ia
l b

en
efi

ts
 o

f o
nl

in
e 

se
rv

ic
es

 in
di

ca
tin

g 
th

at
 p

ar
-

en
ts

 o
f c

hi
ld

re
n 

w
ith

 g
re

at
er

 
re

pe
tit

iv
e 

be
ha

vi
or

 se
ve

rit
y 

ex
pr

es
se

d 
so

m
e 

co
nfi

de
nc

e 
ab

ou
t b

en
efi

tin
g 

fro
m

 o
nl

in
e 

se
rv

ic
es

 in
 th

e 
fu

tu
re

# 
Th

er
ap

ie
s i

nt
er

ru
pt

ed
 d

ue
 to

 
pa

nd
em

ic
:

- s
pe

ec
h-

la
ng

ua
ge

 (n
: 

38
24

/6
39

6,
 5

9.
8%

)
- p

hy
si

ca
l/o

cc
up

at
io

na
l 

th
er

ap
y 

(n
: 2

99
3/

63
96

, 
46

.8
%

)
- A

BA
/b

eh
av

io
ra

l t
he

ra
pi

es
 

(n
: 2

35
3/

63
96

, 3
6.

8%
)

- m
en

ta
l h

ea
lth

 (n
: 8

09
/6

39
6,

 
21

.9
%

)
# 

Sm
al

l n
um

be
r o

f f
am

ili
es

 
re

po
rte

d 
be

ne
fit

s o
f o

nl
in

e 
se

rv
ic

es
 a

nd
 a

bo
ut

 e
qu

al
 

nu
m

be
rs

 fo
un

d 
it 

hi
gh

ly
 

be
ne

fic
ia

l (
14

%
) o

r n
ot

 
be

ne
fic

ia
l (

19
%

);



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

B
ru

ni
 e

t a
l.,

 2
02

1 
Ita

ly
Si

gn
ifi

ca
nc

e 
be

tw
ee

n 
A

SD
 v

s. 
co

nt
ro

ls
- m

or
e 

co
nt

ro
ls

 h
ad

 b
ed

tim
e 

on
 w

ee
kd

ay
s d

ur
in

g 
lo

ck
-

do
w

n 
be

tw
ee

n 
10

-1
1p

.m
.;

- m
or

e 
A

SD
 h

ad
 ri

se
tim

e 
on

 
w

ee
kd

ay
s d

ur
in

g 
lo

ck
do

w
n 

be
fo

re
 7

 a
.m

. a
nd

 a
fte

r 1
0 

a.
m

.;
- m

or
e 

co
nt

ro
ls

 h
ad

 ri
se

tim
e 

on
 w

ee
kd

ay
s d

ur
in

g 
lo

ck
-

do
w

n 
be

tw
ee

n 
8 

an
d 

9 
a.

m
.;

- m
or

e 
A

SD
 h

ad
 sl

ee
p 

du
ra

-
tio

n 
fo

r l
es

s t
ha

n 
7 

h 
on

 
w

ee
kd

ay
s b

ef
or

e 
lo

ck
do

w
n;

- m
or

e 
co

nt
ro

ls
 h

ad
 sl

ee
p 

du
ra

tio
n 

be
tw

ee
n 

7 
an

d 
8 

h 
an

d 
7–

8 
h 

on
 w

ee
kd

ay
s 

be
fo

re
 lo

ck
do

w
n;

- m
or

e 
A

SD
 h

ad
 sl

ee
p 

du
ra

-
tio

n 
fo

r l
es

s t
ha

n 
7 

h 
on

 
w

ee
kd

ay
s d

ur
in

g 
lo

ck
do

w
n

# 
Si

gn
ifi

ca
nc

e 
of

 sl
ee

p 
di

so
r-

de
rs

 A
SD

 v
s. 

co
nt

ro
ls

-m
or

e 
A

SD
 h

ad
 d

iffi
cu

lti
es

 in
 

fa
lli

ng
 a

sl
ee

p,
 re

stl
es

s s
le

ep
, 

sn
or

in
g 

/a
pn

ea
s, 

sl
ee

p 
te

r-
ro

rs
 a

nd
 d

ay
tim

e 
sl

ee
pi

ne
ss

 
du

rin
g 

lo
ck

do
w

n;
-m

or
e 

A
SD

 h
ad

 a
nx

ie
ty

 a
t b

ed
 

tim
e,

 h
yp

ni
c 

je
rk

s, 
rh

yt
hm

ic
 

m
ov

em
en

t d
is

or
de

rs
, m

or
e 

th
an

 2
 n

ig
ht

 aw
ak

en
in

gs
 a

nd
 

sl
ee

p 
w

al
ki

ng
 b

ef
or

e 
an

d 
du

rin
g 

lo
ck

do
w

n



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

B
ru

ni
 e

t a
l.,

 2
02

2 
Ita

ly
# 

Si
gn

ifi
ca

nc
e 

du
rin

g 
lo

ck
-

do
w

n:
- i

nc
re

as
ed

 th
e 

nu
m

be
r o

f 
ch

ild
re

n 
w

ith
 la

te
nc

y 
to

 
sl

ee
p 

m
or

e 
th

an
 3

0 
m

in
 o

n 
w

ee
kd

ay
s a

nd
 m

or
e 

th
an

 
60

 m
in

 o
n 

w
ee

ke
nd

s;
- r

ed
uc

tio
n 

in
 th

e 
nu

m
be

r o
f 

ch
ild

re
n 

w
ith

 sl
ee

p 
du

ra
tio

n 
be

tw
ee

n 
7 

an
d 

8 
h 

on
 w

ee
k-

da
ys

 a
nd

 in
cr

ea
se

 in
 th

e 
nu

m
be

r o
f t

ho
se

 w
ho

 sl
ep

t 
6–

7 
h 

on
 w

ee
ke

nd
s

C
ol

iz
zi

 e
t a

l.,
 2

02
0 

Ita
ly

# 
D

iffi
cu

lti
es

 in
 m

an
-

ag
in

g:
 c

hi
ld

’s
 m

ea
ls

 
(n

 =
 14

8/
52

5,
 2

8.
1%

); 
fr

ee
 

tim
e 

(n
 =

 41
1/

52
6,

 7
8.

1%
); 

an
d,

 st
ru

ct
ur

ed
 a

ct
iv

iti
es

 
(n

 =
 39

4/
51

9,
 7

6.
2%

)

# 
B

eh
av

io
r p

ro
bl

em
s m

or
e 

in
te

ns
e 

(n
: 1

83
/5

15
, 3

5.
5%

) 
an

d 
m

or
e 

fr
eq

ue
nt

 (n
: 

21
6/

52
0,

 4
1.

5%
);

# 
A

SD
 w

ith
 v

s. 
w

ith
ou

t 
be

ha
vi

or
al

 p
ro

bl
em

s:
 th

e 
1s

t w
er

e 
si

gn
ifi

ca
nt

ly
 m

or
e 

lik
el

y 
to

 sh
ow

 sy
m

pt
om

s 
m

or
e 

in
te

ns
el

y 
(2

.1
6 

tim
es

) 
an

d 
fr

eq
ue

nt
ly

 (1
.6

7 
tim

es
) 

th
an

 th
e 

2n
d;

# 
Li

vi
ng

 w
ith

 a
 se

pa
ra

te
d 

or
 si

ng
le

 p
ar

en
t a

nd
 b

ei
ng

 
ol

de
r s

ho
w

ed
 re

du
ct

io
n 

in
 

ex
hi

bi
tin

g 
m

or
e 

in
te

ns
e 

be
ha

vi
or

al
 p

ro
bl

em
s;

# 
A

SD
 th

at
 w

er
e 

no
t r

ec
ei

vi
ng

 
in

di
re

ct
 sc

ho
ol

 su
pp

or
t d

ur
-

in
g 

pa
nd

em
ic

 te
nd

ed
 to

 h
av

e 
m

or
e 

in
te

ns
e 

be
ha

vi
or

al
 

pr
ob

le
m

s

# 
C

hi
ld

 re
ce

iv
in

g 
pr

iv
at

e 
th

er
ap

y 
be

fo
re

 p
an

de
m

ic
 

(3
42

/5
16

, 6
6.

2%
)

# 
Sc

ho
ol

 o
r p

riv
at

e 
th

er
ap

ist
 

su
pp

or
t s

in
ce

 p
an

de
m

ic
 (n

: 
25

0/
34

1,
 7

3.
3%

)
# 

U
se

fu
ln

es
s o

f p
riv

at
e 

th
er

a-
pi

st 
du

rin
g 

CO
V

ID
-1

9 
(n

: 
20

9/
33

1,
 6

3%
)

# 
Em

er
ge

nc
y 

co
nt

ac
t w

ith
 

th
e 

ch
ild

’s
 n

eu
ro

ps
yc

hi
a-

tri
st 

re
qu

ire
d 

(n
: 1

00
/5

24
, 

19
.1

%
)



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

C
or

be
tt 

et
 a

l.,
 2

02
1 

U
SA

# 
Yo

ut
h 

A
SD

 w
he

n 
co

m
pa

re
d 

to
 c

on
tro

l h
ad

:
- a

 te
nd

en
ce

 to
 sh

ow
 h

ig
he

r 
str

es
s o

n 
re

sp
on

se
s t

o 
str

es
s 

qu
es

tio
nn

ai
re

 (p
: 0

.0
6)

;
- s

ig
ni

fic
an

tly
 h

ig
he

r s
tre

ss
 

ac
co

rd
in

g 
to

 p
ar

en
t’s

 
pe

rc
ep

tio
n,

 a
ls

o 
w

he
n 

co
n-

tro
lli

ng
 fo

r e
xp

er
ie

nc
es

 w
ith

 
CO

V
ID

-1
9;

- g
re

at
er

 c
on

ce
rn

 re
ga

rd
in

g 
CO

V
ID

-1
9 

ill
ne

ss
, s

ym
p-

to
m

s, 
ac

ce
ss

 to
 h

ea
lth

ca
re

, 
an

d 
th

e 
ne

w
s;

- s
ig

ni
fic

an
tly

 le
ss

 1
ry

 a
nd

 2
ry

 
co

nt
ro

l c
op

in
g 

(a
ct

iv
e 

co
gn

i-
tiv

e 
str

at
eg

ie
s)

;
- s

ig
ni

fic
an

tly
 m

or
e 

di
se

n-
ga

ge
m

en
t c

op
in

g 
(a

vo
id

-
an

ce
, d

en
ia

l, 
an

d 
w

is
hf

ul
 

th
in

ki
ng

);
- s

ig
ni

fic
an

tly
 m

or
e 

in
vo

l-
un

ta
ry

 e
ng

ag
em

en
t (

i.e
., 

em
ot

io
na

l a
ro

us
al

, i
m

pu
ls

e 
ac

tio
n,

 in
tru

si
ve

 th
ou

gh
ts

, 
ph

ys
io

lo
gi

ca
l a

ro
us

al
, a

nd
 

ru
m

in
at

io
n)

;
- s

ig
ni

fic
an

tly
 m

or
e 

in
vo

lu
n-

ta
ry

 d
is

en
ga

ge
m

en
t (

i.e
., 

co
gn

iti
ve

 in
te

rfe
re

nc
e,

 
em

ot
io

na
l n

um
bi

ng
, e

sc
ap

e,
 

an
d 

in
ac

tio
n)

- s
ig

ni
fic

an
tly

 m
or

e 
tra

it 
an

xi
-

et
y,

 b
ut

 n
ot

 st
at

e 
of

 a
nx

ie
ty

G
ar

ci
a 

et
 a

l.,
 2

02
1 

U
SA

# 
Si

gn
ifi

ca
nt

ly
 g

re
at

er
 n

um
be

r 
of

 p
ra

ct
ic

in
g 

da
ys

 o
f p

hy
si

-
ca

l a
ct

iv
ity

 p
rio

r p
an

de
m

ic
 

(p
 =

 0.
00

06
);

# 
Si

gn
ifi

ca
nt

ly
 h

ig
he

r e
ng

ag
e-

m
en

t i
n 

ac
tiv

iti
es

 p
rio

r 
pa

nd
em

ic
; (

p =
 0.

00
7)

# 
G

oi
ng

 to
 b

ed
 la

te
r t

ha
n 

us
ua

l d
ur

in
g 

pa
nd

em
ic

 (n
: 

4/
9,

 4
4%

) a
nd

 w
ak

in
g 

up
 

la
te

r (
n:

 3
/4

, 7
5%

)



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

H
os

ok
aw

a 
et

 a
l.,

 2
02

1 
Ja

pa
n

# 
A

SD
 c

ha
ng

e 
of

 d
ai

ly
 ro

ut
in

e 
(n

: 3
4/

84
, 4

0.
5%

)
# 

Si
gn

ifi
ca

nc
y 

A
SD

 x
 c

on
tro

l:
- A

SD
 m

or
e 

fr
us

tra
te

d 
du

e 
to

 
ch

an
ge

 in
 sc

he
du

le
 b

ec
au

se
 

of
 C

O
V

ID
-1

9;
- A

SD
 le

ss
 a

de
qu

at
e 

un
de

r-
st

an
di

ng
 o

f C
O

V
ID

-1
9;

- C
on

tro
ls

 sp
en

t m
or

e 
tim

e 
at

 h
om

e 
si

nc
e 

sc
ho

ol
s w

er
e 

cl
os

ed
;

- A
SD

 sp
en

t l
es

s t
im

e 
stu

dy
in

g 
si

nc
e 

sc
ho

ol
s w

er
e 

cl
os

ed
# 

Si
gn

ifi
ca

nt
 st

re
ss

 fa
ct

or
s 

A
SD

 x
 c

on
tro

l:
- A

SD
 p

ro
hi

bi
te

d 
fro

m
 p

la
y-

in
g 

ou
ts

id
e;

- A
SD

 w
as

hi
ng

 h
an

ds
;

- C
on

tro
ls

 n
o 

str
es

s r
ep

or
te

d
# 

Si
gn

ifi
ca

nt
 b

eh
av

io
ra

l 
ch

an
ge

s a
ss

oc
ia

te
d 

w
ith

 
A

SD
 c

ha
ra

ct
er

ist
ic

s d
ue

 to
 

str
es

s:
 in

cr
ea

se
d 

re
str

ic
te

d 
an

d 
re

pe
tit

iv
e 

be
ha

vi
or

# 
A

SD
 c

ha
ng

e 
on

 sl
ee

p 
pa

t-
te

rn
 (n

: 3
4/

84
, 4

0.
5%

)
# 

Si
gn

ifi
ca

nt
 c

ha
ng

e 
in

 e
at

in
g 

ha
bi

ts
 a

ss
oc

ia
te

d 
w

ith
 A

SD
 

ch
ar

ac
te

ris
tic

s d
ue

 to
 st

re
ss

Ja
cq

ue
s e

t a
l.,

 2
02

1 
C

an
ad

a
# 

Pa
nd

em
ic

 fa
ci

lit
at

in
g 

fa
c-

to
rs

:
- e

st
ab

lis
hi

ng
 a

 ro
ut

in
e 

w
ith

 
ch

ild
 (n

: 7
3/

10
9,

67
%

);
- p

os
si

bi
lit

y 
of

 sp
en

di
ng

 ti
m

e 
to

ge
th

er
 (n

: 6
7/

10
9,

 6
1,

47
%

)
# 

Pa
nd

em
ic

 d
iffi

cu
lti

ng
 fa

c-
to

rs
:

- a
cc

es
s t

o 
el

ec
tro

ni
c 

de
vi

ce
s 

(n
: 6

1/
10

9,
 5

5.
96

%
)

- i
so

la
te

d 
fro

m
 o

ur
 lo

ve
d 

on
es

 
(n

: 6
0/

10
9,

 5
5.

05
%

)
- c

hi
ld

 fo
cu

ss
es

 o
n 

hi
s p

ar
tic

u-
la

r i
nt

er
es

ts
 (n

: 5
3/

10
9,

 
48

.6
2%

)
- c

hi
ld

 h
as

 to
o 

m
uc

h 
fr

ee
 ti

m
e 

(n
: 5

2/
10

9,
 4

7.
71

%
)

# 
C

hi
ld

re
n 

str
es

sf
ul

 w
ith

 p
an

-
de

m
ic

 (n
: 4

4/
56

, 7
8.

6%
)

# 
Pa

re
nt

s i
de

nt
ifi

ed
 e

le
va

te
d 

str
es

s i
n 

th
ei

r c
hi

ld
 (n

: 
88

/1
09

,8
0.

7%
)



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

K
aw

ab
e 

et
 a

l.,
 2

02
0 

Ja
pa

n
# 

A
SD

 a
nd

 c
on

tro
l c

hi
ld

re
n 

re
po

rte
d 

str
es

s d
ue

 to
 

th
e 

pa
nd

em
ic

, d
iff

er
en

ce
 

be
tw

ee
n 

gr
ou

ps
 w

er
e 

no
t 

si
gn

ifi
ca

nt
 (n

: 6
4/

84
, 7

6.
2%

 
vs

. n
: 2

81
/3

61
, 7

7.
8%

)

# 
D

ur
in

g 
pa

nd
em

ic
 th

e 
nu

m
be

r o
f v

is
its

 to
 p

riv
at

e 
ed

uc
at

io
n 

or
 re

ha
bi

lit
a-

tio
n 

ce
nt

er
s i

n 
A

SD
 a

nd
 

co
nt

ro
ls

 si
gn

ifi
ca

nt
ly

 
de

cr
ea

se
d 

(n
 =

 26
/8

4,
 3

1%
 

vs
. n

 =
 28

0/
36

1,
 7

7.
6%

)
Lu

go
-M

ar
ín

 e
t a

l.,
 2

02
1 

Sp
ai

n
# 

A
nx

ie
ty

: w
or

se
 (n

: 1
3/

34
, 

38
%

); 
be

tte
r o

r n
o 

ch
an

ge
 

(n
: 2

3/
72

, 3
2%

)

# 
C

ha
ng

es
 in

 p
ha

rm
ac

ol
og

ic
al

 
tre

at
m

en
t a

fte
r l

oc
kd

ow
n 

on
se

t d
ue

 to
 d

et
er

io
ra

tio
n 

of
 

cl
in

ic
al

 st
at

us
 A

SD
 L

ev
el

 1
 

(n
: 4

/2
6,

 1
5%

), 
A

SD
 L

ev
el

 
2:

 (n
: 3

/1
1,

 2
7%

)

# 
Sl

ee
p 

qu
al

ity
: n

o 
ch

an
ge

s 
(n

: 1
3/

34
, 3

8%
)

# 
W

ei
gh

t: 
no

 c
ha

ng
es

 (n
: 2

1/
35

, 
60

%
)

# 
Fe

ed
in

g 
qu

al
ity

: b
et

te
r (

n:
 

17
/3

5,
 4

9%
)

M
et

e 
Ye

si
l e

t a
l.,

 2
02

2 
Tu

rk
ey

# 
D

ai
ly

 R
ou

tin
e:

 w
or

se
ne

d 
(n

: 
24

/3
2,

 7
7.

4%
)

# 
O

ve
ra

ll 
ac

tiv
iti

es
 d

ur
at

io
n:

 
in

cr
ea

se
d 

(n
: 1

3/
32

, 4
3.

3%
)

# 
D

ai
ly

 p
la

y 
du

ra
tio

n:
 n

o 
ch

an
ge

 (n
: 1

5/
32

, 4
6.

9%
); 

in
cr

ea
se

d 
(n

: 1
3/

32
, 4

0.
6%

)
# 

Re
ad

in
g 

bo
ok

s d
ur

at
io

n:
 n

o 
ch

an
ge

 (n
: 1

2/
32

, 4
2.

9%
); 

de
cr

ea
se

d 
(n

: 1
0/

32
, 3

7.
5%

)
# 

Ph
ys

ic
al

 a
ct

iv
iti

es
 d

ur
a-

tio
n:

 n
o 

ch
an

ge
 (n

: 1
2/

32
, 

40
.0

%
); 

in
cr

ea
se

d 
(n

: 1
1/

32
, 

36
.7

%
)

# 
D

ev
el

op
m

en
t: 

co
nt

in
ue

s (
n:

 
15

/3
2,

 4
6.

9%
); 

no
 c

ha
ng

e 
(n

: 1
2/

32
, 3

7.
5%

); 
re

gr
es

-
si

on
 (n

: 5
/3

2,
 1

5.
6%

)

# 
In

cr
ea

se
 o

r e
m

er
ge

nc
e 

of
 

be
ha

vi
or

al
 p

ro
bl

em
s:

- c
ry

in
g 

at
ta

ck
s (

n:
 1

0/
32

, 
31

.3
%

);
- r

es
tle

ss
ne

ss
, h

yp
er

ac
tiv

ity
 

an
d 

sc
re

am
in

g 
(n

: 9
/3

2,
 

28
.1

%
);

- c
lin

gi
ne

ss
 (n

: 8
/3

2,
 2

5.
0%

)

# 
Sl

ee
p 

ha
bi

ts
: w

or
se

ne
d 

(n
: 

16
/3

2,
 5

1.
6%

); 
no

 e
ffe

ct
 (n

: 
15

/3
2,

 4
8.

4%
)

# 
Fe

ed
in

g 
ha

bi
ts

: n
o 

eff
ec

t (
n:

 
22

/3
2,

 8
8%

) a
nd

 im
pr

ov
ed

 (n
: 

7/
32

, 2
1.

9%
)



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

M
or

ris
 e

t a
l.,

 2
02

1 
U

K
# 

Si
gn

ifi
ca

nt
 in

cr
ea

se
 in

 
ph

ys
ic

al
 a

ct
iv

ity
 d

ur
in

g 
th

e 
co

ur
se

 o
f t

he
 fi

rs
t h

al
f-

te
rm

 
of

 2
02

0/
20

21
 a

ca
de

m
ic

 
ye

ar
, i

n 
co

m
pa

ris
on

 to
 th

e 
co

ur
se

 o
f l

oc
kd

ow
n

# 
Se

lf-
re

gu
la

tio
n 

sk
ill

s:
- d

ur
in

g 
th

e 
lo

ck
do

w
n:

 w
or

s-
en

ed
 (n

: 6
1/

10
9,

 5
6.

5%
); 

no
 

ch
an

ge
: (

n:
 2

8/
10

9,
 2

5.
6%

);
- d

ur
in

g 
th

e 
1s

t h
al

f t
er

m
 o

f 
20

20
/2

02
1 

ac
ad

em
ic

 y
ea

r: 
no

 c
ha

ng
e 

(n
: 2

3/
54

, 4
2.

6%
); 

w
or

se
ne

d 
(n

: 2
1/

54
, 3

8.
6%

);
*N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
 

in
 se

lf-
re

gu
la

tio
n 

sk
ill

s 
be

tw
ee

n 
pe

rio
ds

# 
C

o-
op

er
at

io
n 

sk
ill

s:
- d

ur
in

g 
th

e 
lo

ck
do

w
n:

 w
or

s-
en

ed
 (n

: 5
4/

10
9,

 4
9.

7%
); 

no
 

ch
an

ge
 (n

: 3
8/

10
9,

 3
5.

2%
);

- d
ur

in
g 

th
e 

1s
t h

al
f t

er
m

 
of

 2
02

0/
20

21
 a

ca
de

m
ic

 
ye

ar
: n

o 
ch

an
ge

 (n
: 2

7/
54

, 
50

.0
%

); 
w

or
se

ne
d 

(n
: 1

8/
54

, 
33

.5
4%

);
*N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
 in

 
co

-o
pe

ra
tio

n 
sk

ill
s b

et
w

ee
n 

pe
rio

ds
M

um
ba

rd
ó-

A
da

m
 e

t a
l.,

 
20

21
a 

Sp
ai

n
# 

K
id

s m
is

si
ng

:
- g

oi
ng

 fo
r a

 w
al

k 
or

 to
 th

e 
pa

rk
 (n

: 1
4/

47
, 2

9.
8%

)
- s

ee
in

g 
th

ei
r r

el
at

iv
es

 (g
ra

nd
-

pa
re

nt
s, 

co
us

in
s)

 (n
: 6

/4
7,

 
12

.8
%

)
- a

tte
nd

in
g 

ex
tra

cu
rr

ic
ul

ar
 

ac
tiv

iti
es

 su
ch

 a
s d

an
ci

ng
 

cl
as

se
s (

n:
 6

/4
7,

 1
2.

8%
)

- p
la

yi
ng

 w
ith

 th
ei

r f
rie

nd
s (

n:
 

5/
47

, 1
0.

6%
)

- g
oi

ng
 o

n 
tri

ps
 o

r h
ik

in
g 

(n
: 

3/
47

, 6
.4

%
)

# 
C

hi
ld

re
n/

ad
ol

es
ce

nt
s 

in
vo

lv
ed

 in
 m

or
e 

fa
m

ily
 

ro
ut

in
es

 a
nd

 a
ct

iv
iti

es
 (n

: 
19

/4
7,

 4
0.

4%
)

# 
C

hi
ld

re
n 

w
er

e 
ha

pp
ie

r a
nd

 
ca

lm
er

 th
an

 b
ef

or
e 

qu
ar

an
-

tin
e 

(n
: 1

9/
47

, 4
0.

4%
)

# 
C

hi
ld

re
n 

w
er

e 
m

or
e 

irr
ita

bl
e 

th
an

 b
ef

or
e 

qu
ar

an
tin

e 
(n

: 
11

/4
7,

 2
3.

4%
)

# 
C

hi
ld

re
n 

w
er

e 
sa

dd
er

 a
nd

 
m

or
e 

di
sc

on
ne

ct
ed

 th
an

 
be

fo
re

 q
ua

ra
nt

in
e 

(n
: 4

/4
7,

 
8.

5%
)

# 
N

ew
 st

er
eo

ty
pi

es
 su

ch
 a

s 
sp

ea
ki

ng
 w

ith
 a

 lo
ud

er
 to

ne
 

of
 v

oi
ce

 d
ur

in
g 

qu
ar

an
tin

e 
(n

: 2
/4

7,
 4

.3
%

)
# 

N
ew

 st
er

eo
ty

pi
es

 su
ch

 a
s 

pu
lli

ng
 o

w
n 

ea
rs

 (n
: 3

/4
7,

 
6.

4%
)

# 
Ps

yc
ho

lo
gi

ca
l s

up
po

rt 
be

fo
re

 q
ua

ra
nt

in
e 

(n
: 

10
8/

12
7,

 8
5.

1%
) a

nd
 d

ur
-

in
g 

qu
ar

an
tin

e 
(n

: 3
6/

12
7,

 
76

.6
%

)



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

M
ut

lu
er

 e
t a

l.,
 2

02
0 

Tu
rk

ey
#S

te
re

ot
yp

ed
 b

eh
av

io
rs

 
in

cr
ea

se
d 

si
gn

ifi
ca

nt
ly

 (n
: 

12
/8

7,
 1

4%
)

#A
gg

re
ss

io
n 

be
ha

vi
or

 
in

cr
ea

se
d 

(n
: 4

8/
87

, 5
5%

)
#T

ic
s i

nc
re

as
ed

 o
r n

ew
 ti

cs
 

em
er

ge
d 

(n
: 2

3/
87

, 2
6%

)
#H

yp
er

ac
tiv

ity
 in

cr
ea

se
d 

si
g-

ni
fic

an
tly

 (n
: 4

9/
87

, 5
6%

)
#H

yp
er

se
ns

iti
vi

ty
 in

cr
ea

se
d 

si
gn

ifi
ca

nt
ly

 (n
: 1

2/
87

, 1
4%

)

# 
Pa

re
nt

s r
ep

or
te

d 
sl

ee
p 

ch
an

ge
s (

n:
 3

8–
87

, 4
4%

):
- s

le
ep

 la
te

nc
y 

in
cr

ea
se

d,
 n

ot
 

si
gn

ifi
ca

nt
ly

- s
le

ep
 d

ist
ur

ba
nc

e 
in

cr
ea

se
d 

si
gn

ifi
ca

nt
ly

- s
le

ep
 d

ur
at

io
n 

de
cr

ea
se

d 
si

gn
ifi

ca
nt

ly
- s

le
ep

 q
ua

lit
y 

in
cr

ea
se

d 
si

gn
ifi

ca
nt

ly

# 
A

pp
et

ite
 in

cr
ea

se
d 

(n
: 1

0/
87

, 
12

%
) #

 A
pp

et
ite

 d
ec

re
as

ed
 

(n
: 1

8/
87

, 2
1%

) A
pp

et
ite

 
ch

an
ge

s:
 3

3%
—

de
cr

ea
se

d 
(n

: 
18

/8
7,

 2
1%

)

N
uñ

ez
 e

t a
l.,

 2
02

1 
C

hi
le

# 
B

eh
av

io
ra

l d
iffi

cu
lti

es
 si

g-
ni

fic
an

tly
 in

cr
ea

se
d 

in
:

- f
re

qu
en

cy
 o

r i
nt

en
si

ty
 (n

: 
53

/1
18

, 4
5%

);
- t

ho
se

 w
ho

 h
ad

 p
ar

en
t w

ith
 

m
en

ta
l h

ea
lth

 p
ro

bl
em

s (
n:

 
18

/3
0,

 6
0%

);
- t

ho
se

 w
ho

 h
ad

 a
 fa

m
-

ily
 m

em
be

r h
os

pi
ta

liz
ed

 
w

ith
 C

O
V

ID
-1

9 
(n

: 1
7/

24
, 

70
.8

%
)

Pa
nj

w
an

i e
t a

l.,
 2

02
1 

U
SA

# 
Im

pa
ct

 o
n 

ov
er

al
l b

eh
av

io
r: 

no
ne

 to
 sm

al
l (

n:
 5

1/
20

0,
 

25
.6

%
); 

m
od

er
at

e 
to

 la
rg

e 
(n

: 1
48

/2
00

, 7
4.

3%
)

# 
D

ist
ra

ct
ib

ili
ty

 a
nd

 a
rg

ui
ng

 
or

 st
ub

bo
rn

ne
ss

: i
nc

re
as

ed
 

(n
: 1

40
/2

00
 (7

0%
)

# 
H

yp
er

ac
tiv

ity
, i

nc
re

as
ed

 (n
: 

12
0/

20
0 

(6
0%

)
Po

ló
ny

io
vá

 e
t a

l.,
 2

02
2 

Sl
o-

va
ki

a
# 

D
ur

in
g 

th
e 

fir
st 

an
d 

se
co

nd
 

lo
ck

do
w

n 
w

av
es

:
- i

nt
er

na
liz

in
g 

m
al

ad
ap

-
tiv

e 
be

ha
vi

or
 si

gn
ifi

ca
nt

ly
 

in
cr

ea
se

d 
fo

r A
SD

;
- e

xt
er

na
liz

in
g 

m
al

ad
ap

-
tiv

e 
be

ha
vi

or
 si

gn
ifi

ca
nt

ly
 

de
cr

ea
se

d 
fo

r c
on

tro
ls

# 
Si

gn
ifi

ca
nt

 d
ec

re
as

e 
in

 
th

er
ap

y 
at

te
nd

an
ce

 d
ur

in
g 

1s
t a

nd
 2

st 
lo

ck
do

w
n 

w
av

es
 

– 
hi

gh
er

 a
tte

nd
an

ce
 o

n 
2n

d 
w

av
e,

 b
ut

 st
ill

 si
gn

ifi
ca

nt
ly

 
de

cr
ea

se
d

# 
A

SD
 si

gn
ifi

ca
nt

ly
 h

ad
 la

te
r 

be
dt

im
e 

th
an

 c
on

tro
ls

 d
ur

-
in

g 
1s

t l
oc

kd
ow

n 
w

av
e

# 
Pa

rti
al

 st
ab

ili
za

tio
n 

in
 sl

ee
p 

ro
ut

in
es

 b
ac

k 
to

 th
e 

pr
e-

CO
V

ID
-1

9 
st

at
e 

du
rin

g 
2s

t 
lo

ck
do

w
n 

w
av

e



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

R
ab

ba
ni

 e
t a

l.,
 2

02
1 

B
an

g-
la

de
sh

Pr
e-

lo
ck

do
w

n ×
 lo

ck
-

do
w

n ×
 po

st-
lo

ck
do

w
n 

da
ta

# 
Po

si
tiv

e 
im

pa
ct

 o
f t

he
 lo

ck
-

do
w

n 
(im

pr
ov

ed
):

- s
el

f-
in

ju
rio

us
 b

eh
av

io
r (

fr
e-

qu
en

cy
 a

nd
 in

te
ns

ity
);

- i
nfl

ex
ib

le
 to

 c
ha

ng
e

# 
N

eg
at

iv
e 

im
pa

ct
 o

f t
he

 
lo

ck
do

w
n 

(w
or

se
ne

d)
:

- a
gg

re
ss

iv
e 

be
ha

vi
or

 (h
ow

 
of

te
n)

;
- i

nt
en

se
 in

te
re

st 
in

 o
bj

ec
ts

/
pa

rts
 o

f o
bj

ec
ts

;
- h

yp
er

ac
tiv

e;
- l

ac
k 

of
 c

on
ce

nt
ra

tio
n

Pr
e-

lo
ck

do
w

n 
vs

. l
oc

kd
ow

n 
vs

. p
os

t-l
oc

kd
ow

n 
da

ta
# 

N
eg

at
iv

e 
im

pa
ct

 o
f l

oc
k-

do
w

n 
on

 sl
ee

p 
pr

ob
le

m
s 

(w
or

se
ne

d)

Se
rg

i e
t a

l, 
20

21
 It

al
y

# 
"S

ha
rin

g 
an

d 
se

ar
ch

 fo
r 

th
e 

ot
he

r"
 si

gn
ifi

ca
nt

ly
 

in
cr

ea
se

d 
an

d 
im

pr
ov

ed
 d

ur
-

in
g 

lo
ck

do
w

n;
 #

 H
yp

er
ac

-
tiv

ity
 a

nd
 in

at
te

nt
io

n 
an

d,
 

ste
re

ot
yp

ed
 b

eh
av

io
r a

nd
 

rit
ua

liz
at

io
n 

si
gn

ifi
ca

nt
ly

 
in

cr
ea

se
d 

af
te

r l
oc

kd
ow

n 
an

d 
re

su
m

pt
io

n 
of

 A
BA

 
tre

at
m

en
t f

or
 3

 m
on

th
s

To
ka

tly
 L

at
ze

r e
t a

l.,
 

20
21

 Is
ra

el
# 

D
es

cr
ip

tio
ns

 o
f b

or
ed

om
 

an
d 

la
ck

 o
f a

bi
lit

y 
to

 e
nt

er
-

ta
in

 o
ne

se
lf 

w
er

e 
co

m
m

on

# 
Th

e 
la

ck
 o

f m
ea

n 
an

d 
sp

ac
e 

fo
r c

hi
ld

re
n 

to
 e

xp
en

d 
en

er
gy

, l
ea

d 
to

 v
ar

io
us

 le
ve

ls
 

of
 p

sy
ch

om
ot

or
 a

gi
ta

tio
n

# 
A

 li
nk

 is
 m

ad
e 

be
tw

ee
n 

th
e 

ab
se

nc
e 

of
 sp

ee
ch

 th
er

ap
y 

an
d 

in
cr

ea
se

 o
f r

ep
et

iti
ve

 
be

ha
vi

or
s

# 
M

an
y 

ch
ild

re
n 

fo
un

d 
it 

di
ffi

cu
lt 

to
 fa

ll 
as

le
ep

 a
nd

/
or

 su
ffe

re
d 

fro
m

 fr
eq

ue
nt

 
aw

ak
en

in
gs

 a
nd

 n
ig

ht
 te

r-
ro

rs

# 
W

or
se

ni
ng

 o
f f

oo
d-

re
la

te
d 

un
us

ua
l b

eh
av

io
rs

 a
s f

oo
d 

se
le

ct
iv

ity
 a

nd
/o

r r
es

tri
ct

io
n,

 
bi

ng
e 

ea
tin

g 
an

d 
ta

ki
ng

 m
or

e 
tim

e 
fo

r a
 m

ea
l

Tü
rk

oğ
lu

 e
t a

l.,
 2

02
0 

Tu
rk

ey
# 

si
gn

ifi
ca

nt
ly

 m
or

e 
ev

en
in

g-
ne

ss
 ty

pe
 d

ur
in

g 
ho

m
e 

co
nfi

ne
m

en
t (

C
hi

ld
re

n’
s 

C
hr

on
ot

yp
e 

Q
ue

sti
on

na
ire

)

# 
si

gn
ifi

ca
nt

ly
 in

cr
ea

se
 o

f 
au

tis
tic

 sy
m

pt
om

s d
ur

in
g 

ho
m

e 
co

nfi
ne

m
en

t (
A

ut
is

m
 

B
eh

av
io

r C
he

ck
lis

t)

# 
Si

gn
ifi

ca
nt

ly
 in

cr
ea

se
 in

 
sl

ee
p 

pr
ob

le
m

s d
ur

in
g 

ho
m

e 
co

nfi
ne

m
en

t p
er

io
d—

be
dt

im
e 

re
si

st
an

ce
, d

el
ay

 
in

 fa
lli

ng
 a

sl
ee

p,
 sl

ee
p 

du
ra

tio
n,

 n
ig

ht
 w

ak
in

gs
 

(C
hi

ld
re

n’
s S

le
ep

 H
ab

its
 

Q
ue

sti
on

na
ire

)



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
2 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
Ro

ut
in

es
B

eh
av

io
r

Th
er

ap
ie

s
Sl

ee
p

Fe
ed

in
g

Tü
rk

oğ
lu

 e
t a

l.,
 2

02
1 

Tu
rk

ey
# 

Si
gn

ifi
ca

nt
ly

 in
cr

ea
se

 in
 a

ll 
A

ut
is

m
 B

eh
av

io
r C

he
ck

lis
t 

su
bs

ca
le

 sc
or

es
 d

ur
in

g 
ho

m
e 

co
nfi

ne
m

en
t- 

se
ns

or
y,

 re
la

t-
in

g,
 b

od
y 

an
d 

ob
je

ct
 u

se
, 

la
ng

ua
ge

, a
nd

 so
ci

al
 a

nd
 

se
lf-

 h
el

p
# 

Si
gn

ifi
ca

nt
ly

 in
cr

ea
se

 in
 

A
ffe

ct
iv

e 
Re

ac
tiv

ity
 In

de
x-

 
Pa

re
nt

 R
ep

or
t (

irr
ita

bi
lit

y)
 

du
rin

g 
ho

m
e 

co
nfi

ne
m

en
t

Va
sa

 e
t a

l.,
 2

02
1 

U
SA

# 
A

SD
 w

ith
 in

cr
ea

se
 in

 
ps

yc
hi

at
ric

 p
ro

bl
em

s 
(n

 =
 15

1/
25

7,
 5

9%
)

# 
W

or
se

ni
ng

 o
f p

sy
ch

ia
tri

c 
pr

ob
le

m
s i

n 
th

os
e 

w
ith

 a
 

pr
ev

io
us

 o
ne

 (n
: 6

7/
16

4,
 

41
%

);
# 

M
os

t c
om

m
on

 n
ew

 sy
m

p-
to

m
s w

er
e 

in
 c

hi
ld

re
n 

w
ith

 
pr

e-
ex

ist
in

g 
ps

yc
hi

at
ric

 
st

at
us

: i
rr

ita
bi

lit
y 

(4
6/

16
4,

 
28

%
), 

an
xi

et
y 

(2
0/

16
4,

 
12

%
), 

an
d 

di
sr

up
tiv

e 
be

ha
v-

io
r (

18
/1

64
, 1

1%
)

# 
N

ew
 sy

m
pt

om
s o

f p
sy

-
ch

ia
tri

c 
pr

ob
le

m
s i

n 
th

os
e 

w
ith

ou
t p

re
vi

ou
s o

ne
 (n

: 
39

/1
36

, 2
9%

)
# 

M
os

t c
om

m
on

 n
ew

 sy
m

p-
to

m
s w

er
e 

in
 c

hi
ld

re
n 

w
ith

-
ou

t p
re

-e
xi

sti
ng

 p
sy

ch
ia

tri
c 

st
at

us
: i

rr
ita

bi
lit

y 
(3

6/
13

6,
 

26
%

), 
an

xi
et

y 
(3

0/
13

6,
 

22
%

), 
an

d 
di

sr
up

tiv
e 

be
ha

v-
io

r (
26

/1
36

, 1
9%

)

# 
C

hi
ld

re
n 

w
ith

 p
re

-e
xi

sti
ng

 
ps

yc
hi

at
ric

 p
ro

bl
em

s d
ev

el
-

op
ed

 n
ew

 sl
ee

p 
pr

ob
le

m
s 

sy
m

pt
om

s (
39

/1
64

, 2
4%

)
# 

C
hi

ld
re

n 
w

ith
ou

t p
re

-e
xi

st-
in

g 
ps

yc
hi

at
ric

 p
ro

bl
em

s 
de

ve
lo

pe
d 

sl
ee

p 
pr

ob
le

m
s 

(2
6/

13
6,

 1
9%

)



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
3 

 D
at

a 
ex

tra
ct

io
n 

of
 c

om
m

un
ic

at
io

n,
 so

ci
al

iz
at

io
n,

 a
nd

 a
ut

on
om

y 
ab

ili
tie

s, 
sc

re
en

 u
se

, a
nd

 d
ist

an
ce

 le
ar

ni
ng

 in
 p

at
ie

nt
s w

ith
 A

SD
 d

ur
in

g 
th

e 
pa

nd
em

ic

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
C

om
m

un
ic

at
io

n
So

ci
al

iz
at

io
n

A
ut

on
om

y
Sc

re
en

 u
se

O
nl

in
e/

di
st

an
ce

 le
ar

ni
ng

A
m

or
im

 e
t a

l.,
 2

02
0 

Po
rtu

ga
l

# 
Pa

re
nt

s r
ep

or
te

d 
ne

ga
tiv

e 
im

pa
ct

 o
f c

on
fin

em
en

t o
n 

le
ar

ni
ng

 o
f t

he
ir 

ch
ild

re
n 

(n
: 

20
/4

3,
 4

6.
5%

)
# 

Re
m

ot
e 

sc
ho

ol
 c

la
ss

es
 w

as
 

th
e 

m
ai

n 
ch

al
le

ng
es

 fo
r c

hi
l-

dr
en

 d
ur

in
g 

th
e 

qu
ar

an
tin

e 
(n

: 
3/

43
, 7

.1
%

)
B

er
ar

d 
et

 a
l.,

 2
02

1 
Fr

an
ce

# 
N

o 
ch

an
ge

 (n
: 1

35
/2

39
, 

57
.2

%
), 

Pr
og

es
s (

n:
 6

8/
23

6,
 

28
.8

%
)

B
ha

t, 
20

21
 U

SA
# 

Th
e 

se
ve

rit
y 

of
 la

ng
ua

ge
 

de
la

ys
 si

gn
ifi

ca
nt

ly
 c

or
-

re
la

te
d 

w
ith

 im
pa

ct
 o

n 
se

rv
ic

es
 d

is
ru

pt
io

ns
 a

nd
 

w
ith

 th
e 

be
ne

fit
s o

f o
nl

in
e 

se
rv

ic
es

# 
G

re
at

er
 la

ng
ua

ge
 d

el
ay

 w
as

 
si

gn
ifi

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 le

ss
 p

er
ce

iv
ed

 im
pa

ct
 

on
 c

hi
ld

’s
 e

m
ot

io
na

l a
nd

 
m

en
ta

l h
ea

lth

# 
C

hi
ld

’s
 sc

ho
ol

 w
as

 c
lo

se
d 

du
rin

g 
th

e 
pa

nd
em

ic
 (n

: 
7.

26
7/

9.
02

7,
 8

0.
5%

)
# 

D
is

ru
pt

io
ns

 w
er

e 
re

po
rte

d 
at

 sc
ho

ol
 (n

: 6
.9

60
/9

.0
27

, 
77

.1
%

) a
nd

 sp
ec

ia
l e

du
ca

tio
n 

(n
: 5

.1
18

/9
.0

27
, 5

6.
7%

)

C
ar

dy
 e

t a
l.,

 2
02

1 
C

an
ad

a
# 

A
SD

 si
gn

ifi
ca

nt
ly

 lo
st 

m
or

e 
tim

e 
th

an
 c

on
tro

ls
 o

n 
so

ci
al

 
in

te
ra

ct
io

ns
 b

ec
au

se
 o

f 
sc

re
en

 ti
m

e

# 
Si

gn
ifi

ca
nt

 in
cr

ea
se

 o
n 

sc
re

en
 ti

m
e 

us
e 

du
rin

g 
pa

n-
de

m
ic

, a
ve

ra
ge

 o
f 6

.9
 h

# 
A

SD
 g

ro
up

 h
ad

 si
gn

ifi
-

ca
nt

ly
 h

ig
he

r s
cr

ee
n 

tim
e 

us
e 

be
fo

re
 a

nd
 d

ur
in

g 
th

e 
pa

nd
em

ic
 o

n 
w

ee
kd

ay
s a

nd
 

w
ee

ke
nd

s
# 

Lo
ng

es
t s

cr
ee

n 
tim

e 
du

ra
-

tio
ns

 w
er

e 
re

po
rte

d 
in

 th
is

 
or

de
r, 

w
at

ch
in

g 
vi

de
os

, 
pl

ay
in

g 
vi

de
o 

ga
m

es
 a

nd
 

en
ga

gi
ng

 in
 o

nl
in

e 
le

ar
ni

ng
# 

Si
gn

ifi
ca

nt
 h

ig
he

r l
ik

el
i-

ho
od

 o
f n

eg
at

iv
e 

pe
rc

ei
ve

d 
im

pa
ct

 w
as

 a
ss

oc
ia

te
d 

w
ith

 
in

cr
ea

se
d 

sc
re

en
 ti

m
e 

on
 

w
ee

kd
ay

s a
nd

 w
ee

ke
nd

s, 
an

d 
th

e 
nu

m
be

r o
f h

ou
rs

 
pl

ay
in

g 
vi

de
o 

ga
m

es
 a

nd
 

w
at

ch
in

g 
vi

de
os

 o
n 

w
ee

k-
en

ds

# 
M

os
t b

en
efi

t f
or

 c
hi

ld
re

n 
w

er
e 

on
lin

e 
ed

uc
at

io
n 

(n
: 

69
/1

27
, 5

4%
)



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
3 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
C

om
m

un
ic

at
io

n
So

ci
al

iz
at

io
n

A
ut

on
om

y
Sc

re
en

 u
se

O
nl

in
e/

di
st

an
ce

 le
ar

ni
ng

C
ol

iz
zi

 e
t a

l.,
 2

02
0 

Ita
ly

N
o 

gr
ea

te
r d

iffi
cu

lti
es

 in
 m

an
-

ag
in

g 
ch

ild
’s

 a
ut

on
om

ie
s a

s 
co

m
pa

re
d 

to
 b

ef
or

e 
CO

V
ID

-
19

 (n
: 3

72
/5

24
, 7

1%
)

# 
Sc

ho
ol

 S
up

po
rt:

D
ire

ct
 su

pp
or

t a
s, 

ca
lls

, v
id

e-
oc

al
ls

 (n
: 3

42
/4

88
, 7

0.
1%

)
In

di
re

ct
 su

pp
or

t a
s, 

te
xt

 m
es

-
sa

ge
s, 

ho
m

ew
or

k 
as

si
gn

m
en

ts
 

(n
:4

03
/4

80
, 8

4%
)

U
se

fu
l (

n:
 2

89
/4

64
, 6

2.
3%

)
G

ar
ci

a 
et

 a
l.,

 2
02

1 
U

SA
# 

Si
gn

ifi
ca

nt
ly

 le
ss

 h
ou

rs
/d

ay
 

w
at

ch
in

g 
te

le
vi

si
on

 p
rio

r 
pa

nd
em

ic
; (

p =
 0.

00
4)

H
os

ok
aw

a 
et

 a
l.,

 2
02

1 
Ja

pa
n

# 
A

SD
 d

id
 n

ot
 h

av
e 

fe
w

er
 

op
po

rtu
ni

tie
s t

o 
vi

si
t i

ns
tit

u-
tio

ns
 fo

r s
pe

ci
al

 n
ee

ds
 c

hi
l-

dr
en

 (n
: 5

5/
78

, 7
0.

5%
)

Ja
cq

ue
s e

t a
l.,

 2
02

1 
C

an
ad

a
# 

Fo
r c

hi
ld

re
n 

an
d 

ad
ol

es
-

ce
nt

s l
ac

k 
of

 so
ci

al
iz

at
io

n 
w

as
 a

n 
im

po
rta

nt
 b

ar
rie

r 
du

rin
g 

pa
nd

em
ic

 (n
: 6

2/
10

9,
 

57
.1

%
);

# 
So

ci
al

iz
at

io
n 

(w
ith

 p
ar

en
ts

, 
fa

m
ili

es
 a

nd
 p

ee
rs

) w
as

 th
e 

m
ai

n 
so

ur
ce

 o
f h

el
p 

w
he

n 
fe

el
in

g 
str

es
sf

ul
 (n

: 3
2/

10
9,

 
29

%
);

# 
Pa

nd
em

ic
 fa

ci
lit

at
in

g 
fa

ct
or

s:
—

ch
ild

 b
ei

ng
 a

bl
e 

to
 ta

ke
 c

ar
e 

of
 h

im
se

lf 
(n

: 
57

/9
5,

 5
2.

29
%

)

# 
El

ec
tro

ni
cs

 u
se

 m
ad

e 
ch

ild
re

n 
fe

el
 g

oo
d 

(n
: 5

2/
56

, 
92

.9
%

)

# 
Pu

rs
ui

ng
 a

ca
de

m
ic

 g
oa

ls
 a

t a
 

di
st

an
ce

 w
as

 o
ne

 o
f t

he
 b

ig
-

ge
st 

ba
rr

ie
rs

 in
 p

an
de

m
ic

 (n
: 

56
/1

09
, 5

1.
38

%
)

K
aw

ab
e 

et
 a

l.,
 2

02
0 

Ja
pa

n
# 

Pr
e-

pa
nd

em
ic

 in
te

rn
et

/d
ig

i-
ta

l m
ed

ia
 w

er
e 

si
gn

ifi
ca

nt
ly

 
lo

ng
er

 in
 A

SD
 th

an
 c

on
tro

ls
 

(m
ed

ia
n 

[q
ua

rti
le

])
 (3

 h
/d

ay
 

[2
–5

] v
s. 

2 
h/

da
y 

[1
.5

–3
])

# 
D

ur
in

g 
pa

nd
em

ic
:

- i
nt

er
ne

t u
se

 si
gn

ifi
ca

nt
ly

 
in

cr
ea

se
d 

in
 b

ot
h 

gr
ou

ps
;

- i
nt

er
ne

t u
se

 si
gn

ifi
ca

nt
ly

 
in

cr
ea

se
d 

m
or

e 
in

 c
on

tro
ls

 
th

an
 A

SD
 c

hi
ld

re
n 

(5
 h

/d
ay

 
[0

–2
] v

s. 
2 

h/
da

y 
[1

–3
])

Lu
go

-M
ar

ín
 e

t a
l.,

 2
02

1 
Sp

ai
n

# 
Re

du
ce

m
en

t o
f s

oc
ia

l i
ni

tia
-

tio
ns

 in
di

ca
te

d 
by

 c
ar

eg
iv

er
s 

(n
: 1

8/
36

, 4
9%

) w
as

 b
en

efi
c 

fo
r A

SD
 le

ve
l 1

 c
hi

ld
re

n



 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
3 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
C

om
m

un
ic

at
io

n
So

ci
al

iz
at

io
n

A
ut

on
om

y
Sc

re
en

 u
se

O
nl

in
e/

di
st

an
ce

 le
ar

ni
ng

M
et

e 
Ye

si
l e

t a
l.,

 2
02

1 
Tu

rk
ey

# 
To

ile
t h

ab
its

: n
o 

eff
ec

t (
n:

 
21

/3
2,

 7
2.

4%
); 

w
or

se
ne

d 
(n

: 
8/

32
, 2

7.
6%

)

# 
Sc

re
en

 ti
m

e 
du

ra
tio

n:
 n

o 
ch

an
ge

 (n
: 1

2/
32

, 4
1.

4%
); 

in
cr

ea
se

d 
(n

: 9
/3

2,
 3

1.
0%

); 
de

cr
ea

se
d 

(n
: 8

/3
2,

 
27

.6
.0

%
)—

no
t s

ig
ni

fic
an

t
M

or
ris

 e
t a

l.,
 2

02
1 

U
K

# 
N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
 

in
 c

om
m

un
ic

at
io

n 
sk

ill
s 

be
tw

ee
n 

lo
ck

do
w

n 
an

d 
1s

t 
ha

lf 
te

rm
 o

f 2
02

0/
20

21
 

ac
ad

em
ic

 y
ea

r

# 
C

hi
ld

 d
id

 n
ot

 re
gu

la
rly

 a
tte

nd
 

sc
ho

ol
 d

ur
in

g 
lo

ck
do

w
n 

(n
: 

15
8/

17
6,

 8
9.

8%
)

# 
C

hi
ld

 re
tu

rn
 to

 sc
ho

ol
 a

fte
r 

su
m

m
er

 (S
ep

te
m

be
r/2

0)
 (n

: 
44

/5
4,

 8
1.

5%
)

# 
Fe

lt 
th

ey
 h

ad
n’

t s
uffi

ci
en

t 
su

pp
or

t f
ro

m
 sc

ho
ol

 d
ur

in
g 

th
e 

lo
ck

do
w

n 
(n

: 9
8/

17
6,

 
55

,7
%

)
# 

Fe
lt 

th
ey

 h
ad

 su
ffi

ci
en

t s
up

-
po

rt 
fro

m
 sc

ho
ol

 a
fte

r r
et

ur
n 

(n
: 3

5/
54

, 6
4,

8%
)

M
um

ba
rd

ó-
A

da
m

 e
t a

l.,
 

20
21

 S
pa

in
# 

M
or

e 
co

m
m

un
ic

at
iv

e 
w

ith
 

pa
re

nt
s (

n:
 9

/4
7,

 1
9.

2%
)

# 
Fa

m
ili

es
 h

ad
 m

or
e 

tim
e 

to
 te

ac
h 

au
to

no
m

y 
sk

ill
s 

re
la

te
d 

to
 th

e 
ch

ild
 in

de
-

pe
nd

en
ce

 (5
5.

3%
)

# 
C

hi
ld

re
n 

ha
ve

 p
ar

tic
ip

at
ed

 
in

 fa
m

ily
 c

ho
ic

e 
m

ak
in

g 
de

ci
si

on
s d

ur
in

g 
qu

ar
an

tin
e 

(n
: 3

5/
47

, 7
4.

5%
)

# 
D

ev
el

op
m

en
t o

f n
ew

 st
ra

te
-

gi
es

 su
ch

 a
s c

re
at

in
g 

sc
ho

ol
 

or
 a

ca
de

m
ic

 a
ct

iv
iti

es
 to

 
be

tte
r m

an
ag

e 
qu

ar
an

tin
e 

w
ith

 
th

ei
r c

hi
ld

re
n 

(3
1.

9%
)

# 
O

nl
in

e 
cl

as
se

s a
nd

 se
nd

in
g 

sp
ec

ifi
c 

ac
tiv

iti
es

 fo
r s

tu
de

nt
s 

to
 w

or
k 

at
 h

om
e 

(n
: 2

9/
47

, 
61

.7
%

)
M

ut
lu

er
 e

t a
l.,

 2
02

0 
Tu

rk
ey

# 
D

et
er

io
ra

te
d 

(n
: 2

5/
87

, 2
9%

)
# 

In
ap

pr
op

ria
te

 sp
ee

ch
 si

gn
ifi

-
ca

nt
ly

 w
or

se
ne

d

# 
Re

ce
iv

in
g 

sp
ec

ia
l e

du
ca

tio
n 

be
fo

re
 p

an
de

m
ic

 (n
: 7

3/
87

, 
84

%
)

# 
D

is
co

nt
in

ui
ty

 in
 c

hi
ld

re
n’

s 
sp

ec
ia

l e
du

ca
tio

n 
du

rin
g 

pa
nd

em
ic

 (n
: 7

8/
87

, 9
2%

)



Review Journal of Autism and Developmental Disorders 

1 3

Ta
bl

e 
3 

 (c
on

tin
ue

d)

A
rti

cl
e 

da
ta

 a
nd

 c
ou

nt
ry

 
sa

m
pl

e
C

om
m

un
ic

at
io

n
So

ci
al

iz
at

io
n

A
ut

on
om

y
Sc

re
en

 u
se

O
nl

in
e/

di
st

an
ce

 le
ar

ni
ng

R
ab

ba
ni

 e
t a

l.,
 2

02
1

 B
an

gl
ad

es
h

Pr
e-

lo
ck

do
w

n 
vs

. l
oc

kd
ow

n 
vs

. p
os

t-l
oc

kd
ow

n 
da

ta
# 

Po
si

tiv
e 

Im
pa

ct
 o

f l
oc

kd
ow

n 
(im

pr
ov

ed
)

- f
ai

ls
 to

 e
xp

re
ss

 b
as

ic
 n

ee
ds

# 
N

eg
at

iv
e 

im
pa

ct
 o

f l
oc

k-
do

w
n 

(w
or

se
ne

d)
- r

es
po

ns
e 

to
 n

am
e

- a
vo

id
s e

ye
 c

on
ta

ct
- u

nd
er

st
an

ds
 p

er
so

na
l c

ar
e 

ro
ut

in
e

Pr
e-

lo
ck

do
w

n 
vs

. l
oc

kd
ow

n 
vs

. p
os

t-l
oc

kd
ow

n 
da

ta
# 

N
eg

at
iv

e 
im

pa
ct

 o
f l

oc
k-

do
w

n 
(w

or
se

ne
d)

- i
ni

tia
te

 so
ci

al
 in

te
ra

ct
io

ns
- m

ai
nt

ai
n 

so
ci

al
 in

te
ra

ct
io

ns
- u

se
 o

f s
oc

ia
l s

m
ile

# 
18

6/
30

0,
 6

1.
9%

 w
er

e 
ac

tiv
e 

sm
ar

tp
ho

ne
 u

se
rs

 (a
pp

 
us

er
s)

Se
rg

i e
t a

l, 
20

21
 It

al
y

# 
si

gn
ifi

ca
nt

 im
pr

ov
em

en
t i

n 
co

m
m

un
ic

at
io

n 
at

 th
e 

en
d 

of
 

lo
ck

do
w

n 
w

he
n 

co
m

pa
rin

g 
to

 th
e 

be
gi

nn
in

g,
 th

ro
ug

h 
VA

B
S 

sc
al

e

# 
Si

gn
ifi

ca
nt

 im
pr

ov
em

en
t i

n 
so

ci
al

iz
at

io
n 

at
 th

e 
en

d 
of

 
lo

ck
do

w
n 

w
he

n 
co

m
pa

rin
g 

to
 th

e 
be

gi
nn

in
g,

 th
ro

ug
h 

VA
B

S 
sc

al
e

# 
Si

gn
ifi

ca
nt

 im
pr

ov
em

en
t 

in
 p

er
so

na
l a

ut
on

om
y 

at
 

th
e 

en
d 

of
 lo

ck
do

w
n 

w
he

n 
co

m
pa

rin
g 

to
 th

e 
be

gi
nn

in
g,

 
th

ro
ug

h 
VA

B
S 

sc
al

e
To

ka
tly

 L
at

ze
r e

t a
l.,

 
20

21
 Is

ra
el

# 
Th

er
e 

w
as

 a
 g

ro
up

 o
f 

ch
ild

re
n 

w
ho

 w
er

e 
ab

le
 to

 
ex

pa
nd

 a
nd

/o
r d

ev
el

op
 th

ei
r 

sk
ill

 se
t (

ab
un

da
nc

e 
of

 fr
ee

 
tim

e)
# 

Fe
w

 e
xa

m
pl

es
 o

f a
n 

im
pr

ov
em

en
t a

cr
os

s p
hy

si
-

ca
l, 

lin
gu

ist
ic

 a
nd

 so
ci

al
 

do
m

ai
ns



 Review Journal of Autism and Developmental Disorders

1 3

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; Mumbardó-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 (Mumbardó-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; Polóny-
iová 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-Marín et al., 2021; Mumbardó-Adam et al., 
2021; Polónyiová 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; Mumbardó-
Adam et al., 2021). While another two observed a reduction 
(Bhat, 2021; Polónyiová et al., 2022). One paper mentioned 
changing medications due to patients’ symptoms worsening 
during lockdown (Lugo-Marín et al., 2021).

Sleep

Sleep was addressed in 13 papers (Berard et al., 2021; Bruni 
et al., 2021, 2022; Garcia et al., 2021; Hosokawa et al., 2021; 
Lugo-Marín et al., 2021; Mete Yesil et al., 2022; Mutluer 
et al., 2020; Polónyiová et al., 2022; Rabbani et al., 2021; 
Tokatly Latzer et al., 2021; Türkoğlu 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-Marín 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 (Türkoğlu 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 6–7 h (n: 17/109, 15.6%) on weekends, 

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 
(Türkoğlu 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 (Polónyiová 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; Türkoğlu 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; Türkoğlu 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-Marín 
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-Marín 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; Mumbardó-
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; 
Mumbardó-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-Marín et  al., 2021; Rabbani 
et al., 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-Marín 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; Mumbardó-
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; Mumbardó-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; Mumbardó-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 
et al., 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; Mumbardó-
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-Marín 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 
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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 
(Mumbardó-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, 

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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