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Abstract
Evidence of the effectivity of play-based interventions in children with autism spectrum disorder (ASD) was evaluated by 
PRISMA-based literature study and a Risk of Bias (RoB) assessment. Many of the 32 eligible randomized controlled tri-
als (RCT) reported improved social interaction, communication, daily functioning and play behaviour. They also reported 
decreased problem behaviour, better parental attunement and parent–child interaction. We assessed 25/32 of the RCTs with 
high RoB, mainly related to homogeneity of the study population, lack of power, and performance bias. We concluded with 
due care that the effectivity of play-based interventions differed across RCTs, most reported improvements are found in 
ASD symptoms, everyday functioning, and parental attunement. In future research, findings should be replicated, taking 
account of the RoB.
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Play is typical behaviour of early childhood, universally 
embedded in children’s nature and attractive through its 
joyfulness (Eberle, 2014). It creates a natural setting for 
parent–child interaction. Play seems to stimulate children’s 

social-, physical-, emotional- and cognitive functioning and 
is therefore considered to be essential for their development 
(Burriss & Tsao, 2002). Play-based interventions are pri-
marily used in young children and are effective for a vari-
ety of behavioural and emotional problems (Bratton & Ray, 
2000; LeBlanc & Ritchie, 2001). Since children with autism 
spectrum disorder (ASD) show diminished early play qual-
ity, which can be associated with their difficulties in social 
development (González-Sala et al., 2021; Lin et al., 2017; 
Thiemann-Bourque et al., 2019; Wilson et al., n.d.; Ziviani 
et al., 2001), it is relevant to evaluate whether play-based 
interventions are effective in helping children with ASD.

Play starts in early childhood, develops through sequen-
tial stages, and continues into puberty (Pellegrini & Smith, 
1998). Ginsburg (2007) stated that play stimulates four 
developmental domains that are essential to social develop-
ment. The first is ‘the social cognitive domain’, in which 
play enhances the development of broader problem-solving 
abilities by stimulating the development of social skills 
such as joint attention, social referencing and mentalization 
(Pellegrini & Smith, 2005; Goswami, 2006; Kavanaugh & 
Harris, 1994). The second domain is physical functioning, 
in which play enhances the gross and fine motor skills and 
coordination (Lester & Russell, 2014). The third domain is 
emotional, in which play stimulates self-regulation functions 
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by improving emotion and behaviour regulation (Berk et al., 
2006; Power, 2000). The fourth domain concerns general 
neuro-cognitive development, in which play stimulates 
maturing of the neural system, including the brain circuits 
associated with social functioning and language skills (Byers 
et al., 1995; Dawson, 2008). All the domains are consid-
ered to be equally important and to support each other for 
development, fueled by play. Therefore, play can be seen as 
an essential activity for children’s development. Children 
who experience play deprivation are more likely to develop 
aberrant social behaviour, cognitive developmental delays, 
and show a higher risk of developmental problems (Bick 
et al., 2017; Daunhauer et al., 2010; Rutter et al., 1999). In 
individuals with ASD, aberrant play is due to a neurode-
velopmental disorder that is also associated with social and 
cognitive developmental problems.

On DSM-5 criteria, ASD has an estimated prevalence 
worldwide of around 1% (Lord et al., 2020). It has high 
diagnostic stability and often manifests with severe prob-
lems in all aspects of daily functioning (Verheij et al., 2015; 
Woolfenden et al., 2012). ASD is defined into two behav-
ioural dimensions according to the DSM-5: (1) problems 
in social communication and social interaction, and (2) 
restricted, repetitive behaviours or interests (APA, 2014; 
Carrington et al., 2014). ASD is an early onset condition and 
infants of six months can already show differences in eye 
gaze shifting in response to social stimuli when compared 
to typical controls (Elsabbagh et al., 2012). Toddlers diag-
nosed with ASD show problems with object substitution, 
imitation play, and pretend play compared to toddlers with 
typical development (Charman et al., 1997). Their aberrant 
play development often continues into later childhood and 
affects their daily functioning (Charman et al., 1997). During 
free play, children with ASD can be confronted with peer 
frustration since children with ASD find it difficult to under-
stand the social rules of play (Ziviani et al., 2001), which can 
leave them feeling isolated (Ziviani et al., 2001). Bringing 
up a child who has difficulties in making social connections 
may also be associated with higher levels of parenting stress, 
and since the child is not responsive to playful interaction, 
parents lack a natural setting in which to interact with their 
child and to support their development in this way (Crea 
et al., 2016; Dabrowska & Pisula, 2010; Keenan et al., 2016; 
Sawyer et al., 2010). Parental stress can increase the risk of 
emotional and behavioural problems in the child, creating 
an accumulation of negative interactions in the parent–child 
relationship (Smith et al., 2014; Zaidman-Zait et al., 2014).

As play is an important aspect of social and cognitive 
development and children with ASD have aberrant play 
development, this raises the question whether play-based 
interventions in children with ASD are effective (Burriss & 
Tsao, 2002; Ziviani et al., 2001). There is substantial evi-
dence that interventions for children with ASD can enhance 

their social-, language- and play skills. A meta-analysis of 
32 randomized controlled trials (RCT) on behavioural-, 
social communicational- and multimodal interventions for 
pre-school children with ASD suggested increased reciproc-
ity of social interaction towards others after intervention 
(Tachibana et al., 2017). Another meta-analysis of 20 inter-
ventions targeting pragmatic language skills in children with 
ASD showed effect sizes ranging from 0.16 to 1.28 (Parsons 
et al., 2017). Pragmatic language interventions focussing on 
the child were found to be more effective than interventions 
mediated by the parent. Children with ASD receiving an 
intervention for pragmatic language skills improved moder-
ately compared to waiting list controls (Parsons et al., 2017). 
Interventions on play skills, delivered by a trained profes-
sional and directed at the child with ASD, showed enhanced 
levels of play, game play skills, functional play, symbolic 
play, reciprocal play, and more diversity of spontaneous 
play (Bernard-opitz, 2002; Field et al., 2001; Goods et al., 
2013; Kasari et al., 2006; Quirmbach et al., 2008; Shire 
et al., 2017a, 2017b). Parent-mediated interventions on play 
skills showed enhanced play levels, joint engagement, and 
symbolic play, but also less object engagement play (Kasari 
et al., 2010, 2014, 2015). Results from teacher-mediated 
interventions on play skills showed increased interactions 
with peers, and improved simple-, functional- and symbolic 
play (Chang et al., 2016; Kamps et al., 2015; Kretzmann 
et al., 2015; Wong, 2013), whereas peer-mediated interven-
tions on play skills show decreased time spent in isolation or 
solitary engagement (Kasari et al., 2012, 2016). Play-based 
interventions focussed on the child with ASD showed better 
results for enhanced play skills compared to interventions 
focussing on the parent, teacher or peer (Kent et al., 2020). 
In summary, there is evidence that interventions, preferably 
focussed on the child with ASD, can enhance social inter-
action, communication and play skills. Although, in some 
studies the parent–child relationship and/or parental stress 
are included as secondary research questions, to our knowl-
edge, there are no systematic reviews of RCT’s evaluating 
the effects of play-based interventions specifically focussing 
on the interaction of children with ASD with their parents or 
on the effect of play-based interventions on parental stress. 
As attuning to the special needs of a child with ASD might 
result in challenging parenting for these parents and behavio-
ral problems in the child may trigger parental stress, parental 
stress can lead to more pronounced emotional, behavioral- 
or psychological problems in the child, creating a bidirec-
tional effect within the parent–child relationship (Marsack-
Topolewski & Church, 2019; Rao & Beidel, 2009; George 
et al., 2006; Smith et al., 2014; Zaidman-Zait et al., 2014).

In this study we explored the reported effects of play-
based interventions on the DSM-5 criteria: social commu-
nication and restricted, repetitive behaviours or interests. 
Herein we distinguished between play-based interventions 
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targeting social interaction and/or communication and/
or restricted, repetitive behaviours or interests. We also 
explored the reported effects of play-based interventions 
on children’s daily functioning, severity of problem behav-
iour, and their play skills. In addition, we examined the 
effects on parental attunement, frequency and quality of 
parent–child interaction, and the reported degree of parent-
ing stress. To study the effects of play-based interventions 
on all these factors, we performed a systematic review of 
RCTs. Possible bias in the reported findings was evaluated 
by performing a Cochrane risk of bias (RoB) assessment 
(Higgins & Green, 2008).

Methods

Search Strategy

A systematic literature review was performed using sev-
eral online databases (Medline, Embase, Psych INFO, 
Cochrane and Google Scholar), searching for all the avail-
able literature up to March 2021. The search conformed 
to PRISMA guidelines (Page et al., 2021). The following 
Boolean string was used: ‘play therapy’ OR ‘play based 
therapy’ OR ‘play intervention’ OR ‘play based interven-
tion’ OR ‘play based treatment’ AND ‘autism’ OR ‘autism 
spectrum disorder’ OR ‘ASD’ AND ‘randomized con-
trolled trial’ OR ‘RCT’.

Study Selection

Studies were considered for inclusion if they evaluated a 
play-based intervention which was provided within a health 
care setting. Study designs needed to be RCT’s and to pre-
sent quantitative data on their results. The studies had to be 
written in English and published in a peer-reviewed journal. 
Titles and abstracts from the initial search were indepen-
dently screened by two researchers, who compared their 
evaluations on the inclusion/exclusion criteria (RCT on a 
play-based intervention for children with ASD) to reach 
a consensus. If there was disagreement on inclusion, the 
researchers made a full text screening to establish consensus. 
If there were still doubts, they consulted a third researcher 
to review the full text of the study and reach a final decision 
together. An additional search was performed by snowball-
ing studies and review articles on play-based interventions 
for children with ASD to screen for other eligible articles 
that had not been otherwise identified (Greenhalgh & Pea-
cock, 2005). By snowballing we mean finding literature by 
using documents relevant to the literature search subject as a 
starting point. Consult the bibliography in these documents 

(book or journal article) to find other relevant titles on this 
subject.

Data Extraction

We evaluated the included RCTs on nine domains. First, 
we evaluated the effects of play-based interventions on the 
primary dimensions of ASD symptoms: (1) social inter-
action, (2) communication, and (3) restricted, repetitive 
behaviours or interests. Secondly, the effect of play-based 
interventions on the impact of ASD on everyday function-
ing of the child was evaluated based on the domains of (4) 
daily functioning, (5) problem behaviour severity, and (6) 
play skills. Thirdly, we evaluated the effects on parenting-
related domains through (7) parental attunement to the spe-
cific needs of children with ASD, (8) frequency and qual-
ity of the parent–child interaction, and (9) level of parental 
stress. Effectiveness and, if present, the magnitude of the 
effects through effect sizes (ES) of play-based interventions 
on these nine outcome domains were evaluated. ES was con-
sidered small when d ≤ .20, medium at d = .20 – .80, and 
large when d ≥ .80 (Peet et al., 2005).

Risk of Bias in Individual Studies

To evaluate potential sources of bias in findings, we used 
the Cochrane Collaboration’s tool for assessing risk of bias 
(RoB) (Higgins & Green, 2008; Higgins et al., 2011). This 
tool does not provide an overall score but offers seven RoB 
assessment categories on which we evaluated the studies. 
RoB categories were: (1) random sequence generation, (2) 
allocation concealment, (3) blinding of participants and 
personnel, (4) blinding of outcome assessment, (5) incom-
plete outcome data, (6) selective reporting, and (7) other 
bias (Higgins et al., 2011). We choose to remove the cat-
egory ‘blinding of participants and personnel’ from the RoB 
assessment, since it is impossible to blind participants for 
the (play-based) intervention they received, nor to blind per-
sonnel to the treatment condition. To compensate for this, 
blinding of outcome assessment was rated with ‘high risk’ if 
outcome measures only relied on parents’ self-reports. After 
the initial RoB assessment, we contacted the first authors of 
the RCTs rated with ‘unclear risk of bias’ in any of the RoB 
categories. They were asked to elaborate on the ‘unclear 
risk(s) of bias’ rating(s). The authors’ response was then 
analysed for RoB using the same procedure and the assess-
ment was adjusted if necessary.
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Results

We removed duplicates, books, theses, dissertations, poster 
presentations, and non-peer reviewed articles from the initial 
search results (n = 70), which resulted in 32 studies. Another 
22 studies were identified through the references of these 
32 studies. After screening the abstracts of these 54 studies, 
22 were excluded for the following reasons: (1) they did not 
include explicit play-based interventions, (2) they did not 
include children or not just children with ASD, and (3) they 
only provided qualitative data on outcomes. To summarize: 
32 eligible RCTs were included in our systematic review 
(Fig. 1). Interrater reliability after screening of the abstracts 
was 81.1%. Interrater reliability after full text screening 
was 100%. Within these 32 RCTs, 11 studies share subject 
groups, however with different questions and outcome meas-
ures see Table 1(5 & 6, 7 & 8, 14–16, 21 & 22, 26 & 27). One study (20) 
is a follow up study with different outcome measures than 
the primary study. Due to the large time span covered by this 

literature review, different classification systems with regard 
to ASD diagnosis (DSM-III to DSM-5) are used within the 
included studies. In order to provide an accurate overview of 
the classification system used, we present in Table 1 for each 
of the 32 studies the classification system used. In addition, 
a variety of comorbidity was found, which is also shown in 
Table 1. 

Play‑Based Interventions for Children with ASD

Nine play-based interventions presented effectivity data 
on the treatment of a total of 1206 children with ASD: 
(1) Pivotal Response Treatment (PRT), n = 10 RCTs(1–10); 
(2) Joint Attention Symbolic Play Engagement Regula-
tion (JASPER), n = 8 RCTs(11–18); (3) Developmental, 
Individual-differences & Relationship-based model 
(DIR)/Floortime), n = 4 RCTs(19–22);(4) Early Start Denver 
Model (ESDM), n = 3 RCTs(23–25); (5) PLAY project, n = 2 
RCTs(26,27); (6) Parent–Child Interaction Therapy (PCIT), 
n = 2 studies(28,29); (7) Lego® therapy, n = 1 study(30); (8) 

Fig. 1   Flow chart of screened, 
excluded and included articles

Studies included within 
review
(n = 32)

Sc
re
en

in
g

El
ig
ib
ili
ty

Studies iden�fied through database 
searches
(n = 70)

Number of studies a�er duplicates removed
(n = 32)

Abstracts of studies 
screened
( )

Studies excluded
(n =22)

Full-text studies assessed 
for eligibility

(n = 10)

Full-text studies excluded
(n = 0)

Id
en

�fi
ca
�o

n
In
clu

de
d

Addi�onal studies 
iden�fied through 

snowballing (n = 22)



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

S
pe

ci
fic

 o
ut

co
m

e 
va

ria
bl

es
, e

ffe
ct

iv
ity

, a
nd

 ri
sk

 o
f b

ia
s o

n 
pl

ay
-b

as
ed

 in
te

rv
en

tio
ns

 fo
r c

hi
ld

re
n 

w
ith

 A
SD

, r
ep

or
te

d 
by

 st
ud

y

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

(1
)

Sc
hr

ei
bm

an
 e

t a
l. 

(1
99

1)
19

2;
8—

7;
2

D
SM

-I
II

-R
Se

ve
re

 d
efi

ci
ts

 in
 la

n-
gu

ag
e,

 so
ci

al
 b

eh
av

io
r, 

pl
ay

 sk
ill

s, 
en

ga
ge

d 
in

 
fr

eq
ue

nt
 se

lf-
 st

im
ul

a-
to

ry
, r

itu
al

ist
ic

, c
om

-
pu

ls
iv

e 
an

d 
ta

nt
ru

m
 

be
ha

vi
or

s

PR
T

Po
si

tiv
e 

aff
ec

t
.0

08
**

(2
)

N
ef

dt
 e

t a
l. 

(2
01

0)
27

 >
 5;

0
D

SM
-I

V
 >

 20
 fu

nc
tio

na
l w

or
ds

PR
T

Fu
nc

tio
na

l v
er

ba
l u

tte
r-

an
ce

s
.0

01
**

*

La
ng

ua
ge

 o
pp

or
tu

ni
tie

s
.0

00
**

*
O

bs
er

ve
d 

co
nfi

de
nc

e
.0

01
**

*
Fi

de
lit

y 
im

pl
em

en
ta

tio
n

.0
00

**
*

(3
)

H
ar

da
n 

et
 a

l. 
(2

01
5)

53
2;

1–
6;

9
D

SM
-I

V-
TR

C
om

m
un

ic
at

io
n 

de
la

ye
d

PR
T

Im
ita

tiv
e 

ge
stu

re
s

.0
01

**
*

N
on

-v
er

ba
lly

 p
ro

m
pt

ed
 

be
ha

vi
ou

r
.0

02
**

Ex
pr

es
si

ve
 la

ng
ua

ge
.0

04
**

Re
ce

pt
iv

e 
la

ng
ua

ge
.0

28
*

C
lin

ic
al

 se
ve

rit
y

.0
03

**
C

lin
ic

al
 im

pr
ov

em
en

t
.0

01
**

*
To

ta
l u

tte
ra

nc
es

.0
38

*
U

ni
nt

el
lig

ib
le

.7
62

C
om

m
un

ic
at

io
n

.0
41

*
Ve

rb
al

ly
 p

ro
m

pt
ed

.7
25

Sp
on

ta
ne

ou
s w

or
ds

.0
6

M
ea

n 
le

ng
th

 u
tte

ra
nc

e
.0

59
W

or
ds

 o
ut

 o
f 3

96
.7

36
W

or
ds

 o
ut

 o
f 6

80
.2

84
Ex

pr
es

si
ve

 la
ng

ua
ge

.1
65

So
ci

al
 re

sp
on

si
ve

ne
ss

.7
76

(4
)

Sc
hr

ei
bm

an
 a

nd
 S

ta
hm

er
 

(2
01

4)
44

1;
7–

3;
8

D
SM

-I
V-

TR
Sp

ee
ch

 d
el

ay
s f

ro
m

 n
o 

w
or

ds
 ti

ll 
1 

– 
10

 w
or

ds
PR

T
Ex

pr
es

si
ve

 c
om

m
un

ic
a-

tio
n

.0
00

**
*

W
or

ds
 p

ro
du

ce
d

.0
00

**
*

C
om

m
un

ic
at

io
n

.0
37

*
Ex

pr
es

si
ve

 o
ne

 w
or

d
.0

01
**

*
(5

)
M

oh
am

m
ad

za
he

ri 
et

 a
l. 

(2
01

4)
30

6;
0–

11
;0

D
SM

-I
V-

TR
IQ

 5
0 

– 
60

 (n
 =

 27
), 

IQ
 

60
 –

 7
0 

(n
 =

 5)
PR

T
C

om
m

un
ic

at
io

n
.0

1*
*

M
ea

n 
le

ng
th

 o
f u

tte
r-

an
ce

s
.0

1*
*



	 Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

(6
)

M
oh

am
m

ad
za

he
ri 

et
 a

l. 
(2

01
5)

30
PR

T
D

is
ru

pt
iv

e 
be

ha
vi

ou
r

.0
00

1*
**

(7
)

G
en

go
ux

 e
t a

l. 
(2

01
9)

43
2;

0–
5;

0
D

SM
-5

Si
gn

ifi
ca

nt
 la

ng
ua

ge
 

de
la

y 
on

 P
LS

-5
PR

T
To

ta
l u

tte
ra

nc
es

.0
26

*

A
ut

is
m

 sy
m

pt
om

s
.0

01
**

So
ci

al
 c

om
m

un
ic

at
io

n
.0

04
*

W
or

ds
 o

ut
 o

f 3
69

.0
18

*
W

or
ds

 o
ut

 o
f 6

80
.0

22
*

C
lin

ic
al

 se
ve

rit
y

.0
19

*
C

lin
ic

al
 in

te
ns

ity
.0

01
**

*
Ex

pr
es

si
ve

 la
ng

ua
ge

.7
75

Ea
rly

 le
ar

ni
ng

.5
19

So
ci

al
 c

om
m

un
ic

at
io

n
.8

06
(8

)
M

cD
an

ie
l e

t a
l. 

(2
02

0)
43

PR
T

Re
ci

pr
oc

al
 v

oc
al

 c
on

tin
-

ge
nc

y
.0

4*

(9
)

Ve
rn

on
 e

t a
l. 

(2
01

9a
, 

20
19

b)
26

1;
5–

4;
5

D
SM

-5
N

o 
co

m
or

bi
d 

m
ed

ic
al

/ 
ps

yc
hi

at
ric

 c
on

di
tio

ns
PR

T
(P

R
IS

M
)

A
D

O
S 

se
ve

rit
y

.0
01

**
*

Pi
lo

t
Ea

rly
 le

ar
ni

ng
.0

00
**

*
La

ng
ua

ge
 g

ai
n

.0
26

*
Re

ce
pt

iv
e 

vo
ca

bu
la

ry
.0

06
**

V
is

ua
l r

ec
ep

tio
n

.4
2*

Fi
ne

 m
ot

or
.0

09
**

C
om

m
un

ic
at

io
n

.0
28

*
Re

ce
pt

iv
e 

la
ng

ua
ge

.0
06

**
Ex

pr
es

si
ve

 v
oc

ab
ul

ar
y

.1
31

A
da

pt
iv

e 
fu

nc
tio

ni
ng

.1
24

Ex
pr

es
si

ve
 la

ng
ua

ge
.2

8
A

ud
ito

ry
 c

om
pe

ns
at

io
n

.2
8

Ex
pr

es
si

ve
 c

om
m

un
ic

a-
tio

n
.1

1

D
ai

ly
 li

vi
ng

1.
00

So
ci

al
iz

at
io

n
.9

1
M

ot
or

 sk
ill

s
.5

1
(1

0)
B

ar
re

t e
t a

l. 
(2

02
0)

21
2;

1–
3;

9
D

SM
-5

N
M

PR
T

(P
R

IS
M

)
So

ci
al

 re
sp

on
si

ve
ne

ss
.0

3*

Pi
lo

t
M

ea
n 

le
ng

th
 u

tte
ra

nc
e

.0
3*



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

To
ta

l w
or

ds
.4

7
N

ov
el

 w
or

ds
.0

9
So

ci
al

 b
id

s
.4

0
(1

1)
La

w
to

n 
an

d 
K

as
ar

i 
(2

01
2)

16
3;

0–
5;

0
N

M
N

o 
se

iz
ur

es
, p

hy
si

ca
l d

is
-

or
de

rs
, c

o-
 m

or
bi

di
ty

 
w

ith
 o

th
er

 sy
nd

ro
m

es
 

or
 d

is
ea

se
s

JA
SP

ER
In

iti
at

ed
 jo

in
t a

tte
nt

io
n 

(C
O

)
.0

05
**

Po
in

tin
g 

(C
O

)
.0

05
**

Sh
ow

in
g 

(C
O

)
 <

 .0
1*

*
Sh

ow
in

g 
(E

SC
S)

.0
25

*
Su

pp
or

te
d 

en
ga

ge
m

en
t

 <
 .0

5*
O

bj
ec

t e
ng

ag
em

en
t

 <
 .0

1*
*

Lo
ok

in
g 

(C
O

)
 >

 .0
5

G
iv

in
g 

(C
O

)
.0

67
In

iti
at

ed
 jo

in
t a

tte
nt

io
n 

(E
SC

S)
.2

21

Po
in

tin
g 

(E
SC

S)
.3

50
G

iv
in

g 
(E

SC
S)

.4
61

In
iti

at
ed

 jo
in

t a
tte

nt
io

n 
(P

I)
.2

27

Po
in

tin
g 

(P
I)

 >
 .0

5
Sh

ow
in

g 
(P

I)
 >

 .0
5

G
iv

in
g 

(P
I)

 >
 .0

5
Lo

ok
in

g 
(P

I)
 >

 .0
5

(1
2)

G
oo

ds
 e

t a
l. 

(2
01

3)
15

3;
0–

5;
0

N
M

Le
ss

 th
an

 1
0 

sp
on

ta
-

ne
ou

s, 
fu

nc
tio

na
l, 

an
d 

co
m

m
un

ic
at

iv
e 

w
or

ds
 +

 al
l w

ith
 d

ev
el

-
op

m
en

ta
l d

el
ay

JA
SP

ER
Sp

on
ta

ne
ou

s p
la

y
.0

4*

Le
ss

 u
ne

ng
ag

ed
.0

5*
Re

qu
es

tin
g 

ge
stu

re
s 

(C
O

)
.0

1*
*

In
iti

at
ed

 jo
in

t a
tte

nt
io

n
 >

 .0
5

Re
qu

es
tin

g 
ge

stu
re

s 
(E

SC
S)

 >
 .0

5



	 Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

(1
3)

K
as

ar
i e

t a
l. 

(2
01

4)
11

2
2;

0–
5;

0
N

M
M

SE
L 

ag
e >

 12
 m

on
th

s. 
Pa

re
nt

s w
ith

 lo
w

 
in

co
m

e.
 N

o 
ge

ne
tic

 c
o-

m
or

bi
di

tie
s

JA
SP

ER
Jo

in
t e

ng
ag

em
en

t
.0

03
**

In
iti

at
ed

 jo
in

t a
tte

nt
io

n
.0

5*
Sy

m
bo

lic
 p

la
y 

ty
pe

s
.0

02
**

Fu
nc

tio
na

l p
la

y 
ty

pe
s

.4
6

(1
4)

K
as

ar
i e

t a
l. 

(2
01

5)
86

0;
0–

3;
0

N
M

N
o 

si
gn

ifi
ca

nt
 p

hy
si

ca
l 

di
sa

bi
lit

ie
s

JA
SP

ER
Jo

in
t e

ng
ag

em
en

t
.0

1*

Fu
nc

tio
na

l p
la

y
.0

2*
H

ig
he

st 
pl

ay
 le

ve
l 

ac
hi

ev
ed

.0
1*

Jo
in

t e
ng

ag
em

en
t (

CO
)

.0
2*

In
iti

at
ed

 jo
in

t e
ng

ag
e-

m
en

t
.2

8

Sy
m

bo
lic

 p
la

y
.4

5
Re

ce
pt

iv
e 

la
ng

ua
ge

.9
8

Ex
pr

es
si

ve
 la

ng
ua

ge
.9

9
D

iffi
cu

lt 
ch

ild
 >

 .0
5

Pa
re

nt
 d

om
ai

n
.5

1
(1

5)
G

ul
sr

ud
 e

t a
l. 

(2
01

6)
86

JA
SP

ER
C

om
m

un
ic

at
io

n
.0

1*
*

En
vi

ro
nm

en
t a

rr
an

ge
-

m
en

t
.0

1*
*

M
irr

or
ed

 p
ac

in
g

.0
1*

*
Pr

om
pt

in
g

.0
1*

*
(1

6)
Sh

ire
 e

t a
l. 

(2
01

6)
86

JA
SP

ER
Jo

in
t e

ng
ag

em
en

t
.0

1*
*

Re
sp

on
si

vi
ty

.0
1*

*
(1

7)
C

ha
ng

 e
t a

l. 
(2

01
6)

66
3;

0–
5;

0
N

M
N

M
JA

SP
ER

Jo
in

t e
ng

ag
em

en
t

.0
01

9*
**

In
iti

at
ed

 jo
in

t a
tte

nt
io

n 
(T

C
X

)
.0

22
*

1-
w

or
d 

us
e

.0
39

*
2-

w
or

d 
us

e
.0

07
**

3-
w

or
d 

us
e

.0
07

**
B

eh
av

io
ur

 re
qu

es
ts

.0
18

*
1-

w
or

d 
re

qu
es

ts
.0

06
**

Si
m

pl
e 

pl
ay

 ti
m

e
.0

01
**

*



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

Fu
nc

tio
na

l p
la

y 
tim

e
.0

27
*

Si
m

pl
e 

pl
ay

 im
pr

ov
e-

m
en

t
.0

1*
*

Fu
nc

tio
na

l p
la

y 
im

pr
ov

e-
m

en
t

.0
04

**

M
en

ta
l a

ge
 im

pr
ov

em
en

t
.0

03
**

V
is

ua
l r

ec
ep

tiv
en

es
s

.0
4*

Fi
ne

 m
ot

or
 sk

ill
s

.0
2*

Re
ce

pt
iv

e 
la

ng
ua

ge
.0

13
*

Ex
pr

es
si

ve
 la

ng
ua

ge
.5

8
2-

w
or

d 
re

qu
es

ts
 >

 .0
5

3-
w

or
d 

re
qu

es
ts

 >
 .0

5
Sy

m
bo

lic
 p

la
y 

tim
e

.5
83

Sy
m

bo
lic

 p
la

y 
im

pr
ov

e-
m

en
t

.1
5

In
iti

at
ed

 jo
in

t a
tte

nt
io

n 
(E

SC
S)

.6
0

B
eh

av
io

ur
 re

qu
es

ts
 

(E
SC

S)
.2

5

(1
8)

Sh
ire

 e
t a

l. 
(2

01
7a

, 
20

17
b)

11
4

2;
0–

3;
0

N
M

C
er

eb
ra

l a
tro

ph
y 

(n
 =

 1)
, 

la
ng

ua
ge

 d
el

ay
s (

n =
 5)

, 
gl

ob
al

 d
ev

el
op

m
en

ta
l 

de
la

ys
 (n

 =
 2)

JA
SP

ER
TC

X
 In

iti
at

ed
 jo

in
t 

en
ga

ge
m

en
t (

IJ
A

)
.0

01
**

*

In
iti

at
ed

 b
eh

av
io

ur
 

re
qu

es
ts

 (I
B

R
)

.0
01

**
*

1-
w

or
d 

IJ
A

.0
50

*
2-

w
or

d 
IJ

A
.0

03
**

1-
w

or
d 

IB
R

.0
44

*
2-

w
or

d 
IB

R
.0

19
*

Fu
nc

tio
na

l p
la

y 
tim

e
.0

01
**

*
Pl

ay
 im

pr
ov

em
en

t
.0

01
**

*
So

ci
al

 c
om

m
un

ic
at

io
n

.0
01

**
*

SP
A

C
E 

In
iti

at
ed

 jo
in

t 
at

te
nt

io
n

.0
66

SP
A

C
E 

IB
R

.2
79

Si
m

pl
e 

pl
ay

.5
93

Fu
nc

tio
na

l p
la

y
.6

62



	 Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

Sy
m

bo
lic

 p
la

y
.1

58
(1

9)
Pa

ja
re

ya
 a

nd
 N

op
m

an
ee

-
ju

m
ru

sl
er

s (
20

11
)

32
2;

0–
6;

0
D

SM
-I

V
N

M
D

IR
/F

lo
or

tim
e

Fu
nc

tio
na

l e
m

ot
io

na
l 

as
se

ss
m

en
t

.0
31

*

A
ut

is
m

 sy
m

pt
om

s
.0

04
**

Em
ot

io
na

l d
ev

el
op

m
en

t
.0

07
**

(2
0)

Pa
ja

re
ya

 a
nd

 N
op

m
an

ee
-

ju
m

ru
sl

er
s (

20
12

)
32

D
SM

-I
V

N
M

Fu
nc

tio
na

l e
m

ot
io

na
l 

as
se

ss
m

en
t

.0
01

**
*

Fo
llo

w
-u

p 
on

A
ut

is
m

 sy
m

pt
om

s
.0

01
**

*
Em

ot
io

na
l d

ev
el

op
m

en
t

.0
01

**
*

(2
1)

C
as

en
hi

se
r e

t a
l. 

(2
01

3)
51

2;
0–

4;
11

N
M

N
o 

D
ev

el
op

m
en

ta
l/n

eu
-

ro
lo

gi
ca

l d
el

ay
s

In
iti

at
io

n 
jo

in
t a

tte
nt

io
n

.0
01

**
*

En
jo

ym
en

t i
n 

in
te

ra
ct

io
n

.0
5*

D
ev

el
op

m
en

ta
l q

uo
tie

nt
.0

38
*

A
tte

nt
io

n 
to

 a
ct

iv
ity

.0
5*

In
vo

lv
em

en
t

.0
1*

C
om

pl
ia

nc
e

 >
 .0

5
C

o-
re

gu
la

tio
n

.0
1*

Ex
pr

es
si

on
 o

f e
nj

oy
m

en
t

.0
5*

Jo
in

in
g

.0
01

**
*

Re
ci

pr
oc

ity
.0

1*
U

se
 o

f a
ffe

ct
.0

01
**

*
Se

ns
or

y 
m

ot
or

 >
 .0

5
In

de
pe

nd
en

t t
hi

nk
in

g
 >

 .0
5

(2
2)

C
as

en
hi

se
r e

t a
l. 

(2
01

5)
51

N
um

be
r o

f u
tte

ra
nc

es
.0

02
**

M
ea

n 
le

ng
th

 o
f u

tte
r-

an
ce

s
.0

15
*

Sp
ok

en
 c

om
m

un
ic

at
iv

e 
ac

ts
.0

01
**

*

O
bl

ig
at

or
y 

re
sp

on
se

.0
21

*
C

on
tin

ge
nt

 re
sp

on
se

.0
03

**
Fi

lle
d 

pa
us

es
.3

66
Re

sp
on

se
 to

 c
om

m
en

ts
.4

33



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

(2
3)

D
aw

so
n 

et
 a

l. 
(2

01
6)

48
1;

0–
2;

5
D

SM
-I

V
N

o 
ne

ur
od

ev
el

op
m

en
ta

l 
di

so
rd

er
 o

f k
no

w
n 

et
i-

ol
og

y,
 si

gn
ifi

ca
nt

 se
n-

so
ry

 o
r m

ot
or

 im
pa

ir-
m

en
t, 

m
aj

or
 p

hy
si

ca
l 

pr
ob

le
m

s, 
se

iz
ur

es
, u

se
 

of
 p

sy
ch

oa
ct

iv
e 

m
ed

i-
ca

tio
ns

, h
ist

or
y 

of
 se

ri-
ou

s h
ea

d 
in

ju
ry

 a
nd

/
or

 n
eu

ro
lo

gi
c 

di
se

as
e,

 
al

co
ho

l/d
ru

g 
ex

po
su

re
 

du
rin

g 
pr

en
at

al
 p

er
io

d 
an

d 
ra

tio
 IQ

 b
el

ow
 3

5 
m

ea
su

re
d 

w
ith

 M
SE

L

ES
D

M
Ea

rly
 le

ar
ni

ng
.0

44
*

V
is

ua
l r

ec
ep

tio
n

.0
46

*
Re

ce
pt

iv
e 

la
ng

ua
ge

.0
51

*
Ex

pr
es

si
ve

 la
ng

ua
ge

.0
33

*
A

da
pt

iv
e 

be
ha

vi
ou

r
.0

11
*

C
om

m
un

ic
at

io
n

.0
15

*
D

ai
ly

 li
vi

ng
 sk

ill
s

.0
13

*
M

ot
or

 sk
ill

s (
VA

B
S)

.0
09

**
Fi

ne
 m

ot
or

 (M
SE

L)
.5

03
So

ci
al

iz
at

io
n

.2
63

Re
pe

tit
iv

e 
be

ha
vi

ou
r

.5
45

A
D

O
S 

se
ve

rit
y 

sc
or

e
.4

22
(2

4)
Ro

ge
rs

 e
t a

l. 
(2

01
9a

, 
20

19
b)

44
1;

0–
2;

5
D

SM
-I

V
N

M
Ea

rly
 le

ar
ni

ng
.0

00
1*

**

A
ut

is
m

 sy
m

pt
om

s
.0

00
1*

**
O

ve
ra

ll 
la

ng
ua

ge
.0

1*
A

da
pt

iv
e 

be
ha

vi
ou

r
.2

0
Pa

re
nt

 fi
de

lit
y

.0
06

**
Ea

rly
 le

ar
ni

ng
.4

7
(2

5)
Ro

ge
rs

 e
t a

l. 
(2

01
9a

, 
20

19
b)

11
8

1;
4–

2;
0

D
SM

-I
V

N
M

La
ng

ua
ge

.0
2*

O
ve

ra
ll 

de
ve

lo
pm

en
t

.0
8*

A
ut

is
m

 sy
m

pt
om

s
.3

3
A

da
pt

iv
e 

be
ha

vi
ou

r
.2

4



	 Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

(2
6)

So
lo

m
on

 e
t a

l. 
(2

01
4)

86
2;

8–
5;

11
D

SM
-I

V
N

M
PL

A
Y

 p
ro

je
ct

A
ut

is
m

 sy
m

pt
om

s 
(A

D
O

S)
.0

01
**

*

Pr
ob

le
m

 b
eh

av
io

ur
.0

01
**

*
A

tte
nt

io
n

.0
1*

In
iti

at
io

n
.0

01
**

*
C

hi
ld

 in
te

ra
ct

io
n

.0
5*

So
ci

al
 c

om
m

un
ic

at
io

n
 >

 .0
5

D
ev

el
op

m
en

ta
l q

uo
tie

nt
 >

 .0
5

W
or

ds
 &

 g
es

tu
re

s
 >

 .0
5

W
or

ds
 &

 se
nt

en
ce

s
 >

 .0
5

M
at

er
na

l b
eh

av
io

ur
.0

01
**

*
Re

sp
on

si
vi

ty
.0

01
**

*
A

ffe
ct

/a
ni

m
at

io
n

.0
01

**
*

A
ch

ie
ve

m
en

t o
rie

nt
at

io
n

.0
01

**
*

D
ire

ct
iv

e
.0

1*
Pa

re
nt

al
 st

re
ss

 >
 .0

5
D

ep
re

ss
io

n
 >

 .0
5

(2
7)

M
ah

on
ey

 a
nd

 S
ol

om
on

 
(2

01
6)

86
A

D
O

S 
Se

ve
rit

y
.0

01
**

*

A
D

O
S 

So
ci

al
 A

ffe
ct

 <
 .0

5*
A

D
O

S 
C

om
pa

ris
on

 >
 .0

5
A

D
O

S 
re

str
ic

te
d,

 
re

pe
tit

iv
e 

be
ha

vi
ou

rs
 o

r 
in

te
re

sts

 >
 .0

5

(2
8)

G
in

n 
et

 a
l. 

(2
01

7)
39

3;
1–

6;
5

N
M

In
te

lle
ct

ua
l d

is
ab

ili
ty

 n
ot

 
ex

cl
ud

ed
PC

IT
In

te
ns

ity
 d

is
ru

pt
iv

e 
be

ha
vi

ou
r

.0
01

**
*

D
is

ru
pt

iv
e 

be
ha

vi
ou

r
.0

2*
So

ci
al

 aw
ar

en
es

s
.0

2*
Re

ce
pt

iv
e 

la
ng

ua
ge

.8
5

W
or

d 
co

un
t

.8
5

So
ci

al
 re

sp
on

si
ve

ne
ss

.1
1

Po
si

tiv
e 

fo
llo

w
in

g
.0

01
**

*
N

eg
at

iv
e 

le
ad

in
g

.0
01

**
*

To
ta

l s
tre

ss
.1

9
(2

9)
Sc

ud
de

r e
t a

l. 
(2

01
9)

19
3;

0–
7;

0
D

SM
-V

IQ
 >

 75
IQ

 >
 30

 m
nd

PC
IT

Pr
ob

le
m

 b
eh

av
io

ur
 

in
te

ns
ity

.0
29

*



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Pa

rti
ci

pa
nt

s
Pl

ay
-b

as
ed

 in
te

rv
en

tio
n

Sp
ec

ifi
c 

ou
tc

om
e 

va
ria

bl
e

p

N
A

ge
 (y

ea
rs

)
D

SM
C

om
or

bi
di

ty
C

hi
ld

Pa
re

nt

Pr
ob

le
m

 b
eh

av
io

ur
 

fr
eq

ue
nc

y
 >

 .0
5

C
om

pl
ia

nc
e

 >
 .0

5
Pr

id
e 

sk
ill

s
.0

01
**

*
N

eg
at

iv
e 

sk
ill

s
.0

01
**

*
Pa

re
nt

al
 st

re
ss

 >
 .0

5
(3

0)
O

w
en

s e
t a

l. 
(2

00
8)

31
6;

0–
11

;0
N

M
IQ

 >
 70

LE
G

O
A

ut
is

m
 sy

m
pt

om
s

.0
5*

M
al

ad
ap

tiv
e 

be
ha

vi
ou

r
.0

5*
C

om
m

un
ic

at
io

n
 >

 .0
5

So
ci

al
is

at
io

n
 >

 .0
5

Se
lf-

in
iti

at
ed

 so
ci

al
 

in
te

ra
ct

io
n

 >
 .0

5

D
ur

at
io

n 
of

 so
ci

al
 in

te
r-

ac
tio

n
 >

 .0
5

Pa
re

nt
 sa

tis
fa

ct
io

n
 >

 .0
5

(3
1)

Sc
ho

tte
lk

or
b 

et
 a

l. 
(2

02
0)

23
4;

0–
10

;0
N

M
A

D
H

D
 (n

 =
 13

), 
O

C
D

 
(n

 =
 3)

, G
A

D
 (n

 =
 2)

, 
pi

ca
 (n

 =
 1)

, o
r O

D
D

 
(n

 =
 1)

C
C

PT
So

ci
al

 re
sp

on
si

ve
ne

ss
.0

1*

A
tte

nt
io

n 
pr

ob
le

m
s

.0
1*

A
gg

re
ss

iv
e 

be
ha

vi
ou

r
.0

3*
Ex

te
rn

al
iz

in
g 

pr
ob

le
m

s
.0

1*
(3

2)
W

on
g 

an
d 

K
w

an
 (2

01
0)

17
1;

4–
3;

0
D

SM
-I

V
A

ll 
no

n-
ve

rb
al

, n
o 

co
-

m
or

bi
d 

ne
ur

ol
og

ic
al

 o
r 

ps
yc

hi
at

ric
 d

is
or

de
rs

1–
2–

3 
PL

A
Y

Vo
ca

liz
at

io
n 

di
re

ct
ed

 to
 

ot
he

rs
.0

05
**

Pi
lo

t
Re

ci
pr

oc
al

 so
ci

al
 in

te
r-

ac
tio

n
.0

11
*

Re
qu

es
tin

g
.0

1*
*

La
ng

ua
ge

.0
10

**
So

ci
al

 re
la

tio
ns

hi
p 

to
 

pe
op

le
.0

07
**

To
ta

l s
tre

ss
.0

04
**

Re
fe

re
nc

es
Eff

ec
t s

iz
e

Ro
B

R
S

A
C

BO
IO

SR
O

t
on

(1
)

Sc
hr

ei
bm

an
 e

t a
l. 

(1
99

1)
–

?
−

 +
 

 +
 

 +
 

−
3b

, 5
(2

)
N

ef
dt

 e
t a

l. 
(2

01
0)

0.
95

−
?

 +
 

 +
 

 +
 

−
3b



	 Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Eff

ec
t s

iz
e

Ro
B

R
S

A
C

BO
IO

SR
O

t
on

2.
23

1.
28

4.
12

(3
)

H
ar

da
n 

et
 a

l. 
(2

01
5)

1.
06

 +
 

 +
 

 +
 

 +
 

 +
 

−
3b

.0
94

0.
46

0.
23

0.
47

1.
14

0.
42

0.
08

0.
34

−
 0

.0
9

0.
46

0.
50

−
 0

.3
5

0.
27

0.
07

0.
49

(4
)

Sc
hr

ei
bm

an
 a

nd
 S

ta
hm

er
 

(2
01

4)
0.

22
?

?
?

 +
 

 +
 

−
1a

, 3
b

0.
49

0.
11

–
(5

)
M

oh
am

m
ad

za
he

ri 
et

 a
l. 

(2
01

4)
–

?
?

 +
 

 +
 

 +
 

−
3c

–
(6

)
M

oh
am

m
ad

za
he

ri 
et

 a
l. 

(2
01

5)
–

?
?

 +
 

 +
 

 +
 

−
3c

(7
)

G
en

go
ux

 e
t a

l. 
(2

01
9)

–
 +

 
 +

 
 +

 
 +

 
 +

 
−

2,
 3

b,
 4

– – – – – – – – –
(8

)
M

cD
an

ie
l e

t a
l. 

(2
02

0)
0.

69
 +

 
 +

 
 +

 
 +

 
 +

 
−

2,
 4



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Eff

ec
t s

iz
e

Ro
B

R
S

A
C

BO
IO

SR
O

t
on

(9
)

Ve
rn

on
 e

t a
l.,

 (2
01

9a
, 2

01
9b

)
−

 1
.3

9
 +

 
 +

 
 +

 
 +

 
 +

 
−

4
Pi

lo
t

0.
61

0.
52

0.
69

0.
47

0.
62

0.
55

0.
75

0.
24

0.
31

0.
21

0.
24

0.
55

0.
00

−
 0

.0
2

0.
23

(1
0)

B
ar

re
t e

t a
l. 

(2
02

0)
1.

00
 +

 
 +

 
 +

 
 +

 
 +

 
−

2,
 4

Pi
lo

t
0.

44
0.

14
0.

40
0.

31
(1

1)
La

w
to

n 
an

d 
K

as
ar

i (
20

12
)

1.
85

 +
 

 +
 

 +
 

 +
 

 +
 

 +
 

2.
02

1.
85

2.
02

1.
24

1.
41

– – – – – – – – – –
(1

2)
G

oo
ds

 e
t a

l. 
(2

01
3)

0.
81

 +
 

 +
 

 +
 

 +
 

 +
 

 +
 



	 Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Eff

ec
t s

iz
e

Ro
B

R
S

A
C

BO
IO

SR
O

t
on

1.
63

1.
51

– –
(1

3)
K

as
ar

i e
t a

l. 
(2

01
4)

0.
21

 +
 

 +
 

 +
 

 +
 

 +
 

−
3a

0.
14

0.
30

(1
4)

K
as

ar
i e

t a
l. 

(2
01

5)
0.

69
 +

 
 +

 
 +

 
 +

 
 +

 
 +

 
0.

06
0.

11
.0

6
– – – – – –

(1
5)

G
ul

sr
ud

 e
t a

l. 
(2

01
6)

–
 +

 
 +

 
 +

 
 +

 
 +

 
 +

 
– – –

(1
6)

Sh
ire

 e
t a

l. 
(2

01
6)

–
 +

 
 +

 
 +

 
 +

 
−

 +
 

–
(1

7)
C

ha
ng

 e
t a

l. 
(2

01
6)

0.
32

?
?

 +
 

 +
 

 +
 

 +
 

0.
32

0.
28

0.
38

0.
37

0.
33

0.
38

0.
52

0.
31

0.
35

0.
39

– – – –



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Eff

ec
t s

iz
e

Ro
B

R
S

A
C

BO
IO

SR
O

t
on

– – – – 0.
07

0.
07

0.
15

(1
8)

Sh
ire

 e
t a

l. 
(2

01
7a

, 2
01

7b
)

)
0.

81
 +

 
 +

 
 +

 
 +

 
−

 +
 

0.
45

0.
24

0.
37

0.
20

0.
23

1.
20

0.
48

0.
41

0.
19

0.
11

0.
08

0.
05

0.
15

(1
9)

Pa
ja

re
ya

 a
nd

 N
op

m
an

ee
ju

m
ru

-
sl

er
s (

20
11

)
–

 +
 

 +
 

 +
 

 +
 

 +
 

-
2

– –
(2

0)
Pa

ja
re

ya
 a

nd
 N

op
m

an
ee

ju
m

ru
-

sl
er

s (
20

12
)

–
 +

 
 +

 
−

 +
 

 +
 

−
2,

 6

Fo
llo

w
-u

p 
on

– –
(2

1)
C

as
en

hi
se

r e
t a

l. 
(2

01
3)

1.
02

 +
 

 +
 

 +
 

 +
 

 +
 

−
1a

, 1
b,

 3
a,

 7
0.

63
0.

45
0.

69
0.

87
0.

51
0.

97
0.

79
0.

92



	 Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Eff

ec
t s

iz
e

Ro
B

R
S

A
C

BO
IO

SR
O

t
on

0.
86

.0
96

0.
28

0.
39

(2
2)

C
as

en
hi

se
r e

t a
l. 

(2
01

5)
.2

08
 +

 
 +

 
 +

 
 +

 
 +

 
−

1a
, 1

b,
 3

a,
 7

0.
12

3
.0

17
.1

65
.0

22
.0

12
.1

05
(2

3)
D

aw
so

n 
et

 a
l. 

(2
01

6)
–

 +
 

?
 +

 
 +

 
 +

 
 +

 
– – – – – – – – – –

(2
4)

Ro
ge

rs
 e

t a
l. 

(2
01

9a
, 2

01
9b

)
–

 +
 

 +
 

 +
 

 +
 

−
−

1c
, 4

, 7
– 0.

33
.0

5
.0

1
(2

5)
Ro

ge
rs

 e
t a

l. 
(2

01
9a

, 2
01

9b
)

.3
3

 +
 

 +
 

 +
 

 +
 

 +
 

−
4

– – –
(2

6)
So

lo
m

on
 e

t a
l. 

(2
01

4)
–

 +
 

 +
 

 +
 

 +
 

 +
 

−
1c

.1
4

0.
7

0.
14

0.
5

.0
1

.0
9



Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Eff

ec
t s

iz
e

Ro
B

R
S

A
C

BO
IO

SR
O

t
on

.0
2

.0
9

.3
0

0.
15

0.
20

0.
10

0.
10

.9
7

.0
2

(2
7)

M
ah

on
ey

 a
nd

 S
ol

om
on

 (2
01

6)
–

 +
 

 +
 

 +
 

 +
 

 +
 

−
1c

(2
8)

G
in

n 
et

 a
l. 

(2
01

7)
1.

12
?

?
?

 +
 

−
−

1b
0.

79
1.

03
0.

42
– 0.

17
2.

60
1.

78
0.

53
(2

9)
Sc

ud
de

r e
t a

l. 
(2

01
9)

–
?

?
?

 +
 

 +
 

−
3c

– – 2.
18

– –
(3

0)
O

w
en

s e
t a

l. 
(2

00
8)

–
?

−
−

 +
 

 +
 

−
8

– – – – –
(3

1)
Sc

ho
tte

lk
or

b 
et

 a
l. 

(2
02

0)
.4

7
 +

 
 +

 
?

 +
 

 +
 

−
1a

, 2
.4

0
.2

0
.3

4
(3

2)
W

on
g 

an
d 

K
w

an
 (2

01
0)

–
?

?
?

 +
 

 +
 

−
9

Pi
lo

t
– –



	 Journal of Autism and Developmental Disorders

1 3

Child-Centered Play Therapy, n = 1 RCT​(31) and (9) 1–2–3 
play project, n = 1 RCT (32). An overview of all these stud-
ies is presented in Table 1. Descriptions of the nine play-
based interventions are presented in Appendix I.

Outcome Variables

A wide range of specific outcome variables was found 
(Table  1); they were clustered in three levels and nine 
domains of functioning.

	 I.	 Primary dimensions of ASD: (1) social interaction, 
(2) communication and (3) restricted, repetitive 
behaviours or interests.

	 II.	 Everyday functioning: (4) daily functioning, (5) 
severity of problem behaviour and (6) play skills.

	 III.	 Parenting domains: (7) parental attunement, (8) fre-
quency and quality of parent–child interactions, (9) 
level of parental stress (Table 2).

I The Effects of Play‑Based Interventions 
on the Primary Dimensions of ASD Symptoms

Social Interaction

Social interaction was the most studied domain in 
75% (24/32) of the RCTs. 87.5% of these (21/24
)(7–14,16–21,24,26–28,30–32) showed significant improvements 
on a wide range of specific outcome variables (Table 2). 
Ten outcome variables showed large effect sizes (ES); six 
showed medium ES, and there were no small ES present 
(Table 2). Eight variables were evaluated without reported 
ES, but they showed significant improvements after play-
based intervention. Three studies did not find significant 
results on social interaction(3,23,25) (Table 1). Most of the 
RCTs used self-contrived (video) observations (observa-
tions made by the research group), scored with adapted or 
pre-existing coding systems(11,16) or self-contrived coding 
systems with descriptions and percentages of inter-rater 
reliability(13,14,17).

Communication

Communication was the second most studied domain 
in 59% (19/32) of the RCTs. 84% of these (16/19
)(2–5,7,9,10,12,13,,17,18,22–25,32) presented significant improve-
ments on a wide range of specific outcome variables. Five 
variables showed large ES; 14 variables showed medium 
ES and there was one small ES present. Four variables 
showed no ES but did improve significantly after play-
based intervention(14,21,22,32) (Table  2). Outcomes in Ta
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Table 2   Effectivity of play-
based interventions in children 
with ASD and their parents 
based on our systematic 
literature review

Domain Specified outcome p Effect size

from – to from – to

Social interaction Pointing .005 2.02
Showing .01 – .025 1.85 – 2.02
Initiated joint attention .005 – .05 0.14 – 1.85
ADOS severity score .001t 1.39
Improvement .001 – .037 1.06 – 1.14
Social awareness .02 1.03
Inattention to joint attention .001 1.02
Social responsiveness .03t – .05 0.33 – 1.00
Initiated joint engagement .001 – .0019 0.32 – 0.81
Involvement .01 0.87
Enjoyment interaction .05 0.63 – 0.79
Attention to activity .05 0.69
Joint engagement .003 – .01 0.21 – 0.69
Severity .003 – .019 0.44 – 0.47
Behaviour requests .018 0.33
Cognition .05 0.22
ASD symptomsa,b .0001 – .004 –
Emotional development .007 –
Initiation .001 –
Reciprocal social interaction .011z –
Social relationship .007z –
Requesting gestures .01H – .01z –
Engagement .04Z –
Reciprocal vocal contingency .04 –

Communication Social communication .001 – .004 0.37 – 1.45
Use of imitative words .001 1.06
Functional verbal utterances .001 0.95
Nonverbally prompt utterances .002 0.94
Words produced .000 – .018 0.49 – 0.82
Receptive language .006t – .028 0.23 – 0.75
Total utterances .002 – .026 0.64
Communication .028t – .037 0.11 – 0.55
Visual reception .042t 0.47
Expressive language .004 – .022 0.46
Preschool language .038t 0.45
Mean length of utterances .01 – .03t 0.44
Expressive communication .000 0.22
Use of two words .007 0.38
One-word request .006 0.38
Use of three words .007 0.37
Use of one word .039 0.28
Overall language .01z – .01 0.33
Obligator response .021 –
Contingent response .003 –
Communicative acts .021 –
Vocalization directed .005z –

Restricted, repetitive behaviours 
or interests

No significant results – –

Daily functioning Fine motor skills .009t – .02t 0.62
Early learning (ELC) .000t – .001 0.61
Visual receptiveness .04t – .046 0.47
Mental age .003t –
Adaptive functioning .05z – .011 –
Daily living skills .013 –
Motor skills .009 –
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communication were either obtained through self-con-
trived video observations or through parental self-reports 
like the Vineland Adaptive Behaviour Scale (VABS) (Van 
Duijn et al., 2009). One RCT​(13), using the Reynell Devel-
opmental Language Scales (RDLS), compared a play-based 

intervention to a parent-only psychoeducational intervention 
and found an overall increase of receptive and expressive 
language in both treatment groups. Four studies found no 
significant changes in communication variables(14,26,28,30).

Table 2   (continued) Domain Specified outcome p Effect size

from – to from – to

Problem behaviour severity Intensity .001 – .05 1.12 – 1.42
Problem behaviour .05 0.87
Disruptive behaviour .02 0.79
Attention problems .01 –
Aggressive behaviour .03 –
Externalizing problems .01 –

Play skills Object engagement .01 1.41
Supported engagement .05 1.24
Functional play improvement .001 – .004 0.39 – 1.20
Simple play time .001 0.52
Improvement of play .001 0.48
Simple play improvement .01 0.35
Functional play time .027 0.31
Symbolic play – 0.30
Highest play level achieved .01 0.11
Types of functional play .02 0.06
Spontaneous play .04H –
Engagement .05H –
Play types .04H –

Parental attunement Positive following .001 2.60
Negative leading .001 1.78
Language opportunities .000 2.23
Observed confidence .001 1.28
Responsivity .01 0.99
Co-regulation .01 0.96
Joining in activities .001 0.92
Reciprocity .001 0.86
Positive affect .01 0.79
Expression of enjoyment .05 0.79
Environment arrangement .008 –
Mirrored pacing .01 –
Prompting .01 –
Communication .01 –
Responsiveness to child .0001 –
Affect/animation .001 –
Achievement-orientated .001 –

Parent–child interaction Pride skills .001 2.18
Negative skills .001 –
Parent–child interaction .045 – .05 –

Parental stress Difficult child .05 0.57
Stress .004z – .05 0.35

a Measured with parental self–reported questionnaires on ASD symptoms like the CARS/GARS.
b Measured with structured clinical observation instruments such as the ADOS-2/T
t Statistical analysis was performed with a T test
H Statistical analysis was performed with the Kruskal–Wallis test
Z Statistical analysis was performed with the Wilcoxon signed-rank test. In all other cases an ANOVA/F-test 
was used
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Restricted, Repetitive Behaviours or Interests

Restricted, repetitive behaviours or interests were scarcely 
reported: one RCT​(23) evaluated the effect on restricted, 
repetitive behaviours or interests but showed no significant 
improvements after play-based intervention compared to 
community service(23). Restricted, repetitive behaviours 
or interests was measured by parent self-reporting on The 
Repetitive Behaviour Scale. Another RCT​(27) included data 
using the restricted, repetitive behaviours or interests Scale 
of the Autism Diagnostic Observation Scale (ADOS). This 
showed no significant post-intervention improvement on 
restricted, repetitive behaviours or interests.

II The Effect of Play‑based Interventions on Everyday 
Functioning

Daily Functioning

Daily functioning was studied in 25% (8/32) of the RCTs. 
Other RCTs did used instruments which could have pro-
vided information on daily functioning, but these studies 
did not report those scores because they focused on other 
domains. 75% of these RCTs (6/8)(9,17,21,23–25) presented 
significant improvement after play-based intervention. No 
large ES were found; three variables showed medium ES, 
and no small ES were present. Five variables were reported 
without ES but did show significant improvement after play-
based intervention (Table 2). Daily functioning was mostly 
assessed with the VABS or the Functional Emotional Devel-
opment Questionnaire (FEDQ) (Hess, 2013). The MESL(1), 
an observation instrument for professionals, was also used.

Severity of Problem Behaviour

The severity of problem behaviour was studied in 19% 
(7/32) of the RCTs. 83% (6/7)(6,26,28–31) presented significant 
improvement on a range of specific outcome variables. Two 
variables showed large ES, one showed a medium ES, and 
there were no small ES found. Three variables showed no 
ES, but significantly improved after play-based intervention 
(Table 2). Outcomes on problem behaviour severity were 
mostly obtained through parental self-reporting such as 
the Eyberg Child Behaviour Inventory (ECBI) or the Child 
Behaviour Rating Scale (CBRS) (Abrahamse et al., 2015).

Play Skills

Play skills were studied in 19% (5/32) of the RCTs; all 
used the same play-based intervention (JASPER). These 

five studies(12,13,14,17,18) present data showing significant 
improvements in a range of specific outcome variables. Eight 
variables were presented with large ES; three other variables 
were reported using a measure that does not give ES but they 
all also showed significant improvement (Table 2). Three of 
the RCTs reported mixed outcomes on play skills, finding 
significant effects on symbolic but not functional play(14,17), 
or on functional but not symbolic play(13). One study estab-
lished that higher pre-intervention mental age was related to 
greater effects on symbolic play(14). All the RCTs used video 
and other observations of semi-structured play moments to 
evaluate the effect of the play-based interventions.

III The Effect of Play‑Based Interventions 
on Parenting Domains

Parental Attunement

Parental attunement was studied in 31% (9/32) of the RCTs. 
90% of these RCTs (8/9) presented significant progress on 
a large range of outcome variables (1,2,15,16,21,24,26,28). Ten 
variables showed large ES, but no medium or small ES were 
reported. Nine variables were presented without ES but did 
show significant improvement in parental attunement after 
play-based intervention (Table 2). One study did not find any 
significant results on increased social bids from the parent 
towards the child(10). A range of instruments was used, vary-
ing from clinical, semi- or fully structured observation tools 
like the Dyadic Parent–Child Interaction Coding System 
(Eyberg & Robinson, 1981) (DPICS-III), to self-contrived 
video observation schedules and fidelity scales specifically 
developed for the play-based intervention itself, like the Mil-
ton & Ethel Harris Research Initiative (MEHRIT) fidelity 
scale(21,22).

Parent–Child Interaction

The frequency and quality of parent–child interaction was 
studied in 13% (4/32) of the RCTs. All four RCTs presented 
significant improvements on three specific outcome vari-
ables: (1) the frequency of praise a parent made increased 
(pride skills, ES 2.18)(29) and the (2) frequency of negative 
talk towards the child with ASD decreased (p 0.001) (29), 
both were measured with the DPICS-III. An overall positive 
significant effect was found on (3) the quality of the par-
ent’s interaction towards the child (p 0.045(19,20)–0.05(26)), 
measured on a semi-structured clinical observation tool, the 
Functional Emotional Assessment Scale (FEAS) (Greenspan 
et al., 2003).
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Parental Stress

The level of parental stress was assessed in 16% 
(5/32)(14,26,28,29,32) of the RCTs. No large ES were found, but 
40% (2/5) of the RCTs presented medium ES on two specific 
variables: (1) the degree to which parents experience their 
child as troublesome (ES 0.57)(29), and (2) the decline of 
parental stress(29,32). No small ES were present. Three RCTs 
reported contradictory results: one compared a play-based 
intervention to community treatment and found a significant 
decrease of parental stress in both groups, but with no differ-
ence between the two groups(26). A second RCT compared a 
play-based intervention to a parent psycho-education group 
and described high levels of parental stress in both groups, 
with no significant declines in either after intervention(14). 
The third RCT presented a steeper reduction of parental 
stress compared to a waiting list group, although this dif-
ference was not significant(28). All RCTs that evaluated the 
effect of play-based interventions on parental stress used 
a self-rated questionnaire, the Parental Stress Index (PSI) 
(Lee et al., 2016).

Risk of Bias Assessment

After RoB assessment, 14% (n = 3) of the stud-
ies with significant effects (n = 21) on social interac-
tion showed low RoB(11,12,14), 10% (2/21) showed an 
unclear risk of RoB(9,17), and 76% (16/21) showed high 
RoB(7,8,10,13,16,18–21,24,26–28,30–32). The high RoBs were 
found most often in the category ‘other biases’: (1) perfor-
mance bias(7,8,10,19,20,31) and (2) selection bias(7,8,13,21). RoB 
assessment on studies on communication revealed that 6% 
(n = 1)(12) of the studies with significant effects (n = 16) 
showed a low RoB, 25% (4/16)(5,9,17,23) showed an unclear 
RoB, and 69% (11/16)(2,−4,7,10,18,22–25,32) showed a high 

RoB. The two most common RoBs were in the category 
‘other biases’: (1) selection bias(2,3,4,7,22,) and (2) lack of 
power(7,10,24,25). The study on restricted, repetitive behaviours 
or interests (23) was classified with an unclear RoB regarding 
allocation concealment, because of a lack of clarity about 
the randomization process and whether participants and/
or investigators could have foreseen treatment assignment. 
None of the studies with significant effects on enhanced 
daily functioning (n = 6) were classified with a low RoB, 
50% (3/6) had an unclear RoB(7,17,23) and 50% (3/6)(21,24,25) 
had a high RoB. The two most common high RoBs were: 
(1) selection bias(21,24) and (2) attrition bias(21,24). All of the 
studies with significant effects on problem behaviour sever-
ity showed a high RoB(6,26,28,29,30,31). The most common 
high RoBs were homogeneity of study population (26,28,31) 
and selection bias(6,29). One RCT did not report on problem 
behaviour severity but used the Child Behaviour Check-
list (CBCL) to address this research domain(25). This RCT 
was therefore classified with a high RoB due to selective 
reporting. 40% (n = 2) of the studies on play skills with sig-
nificant effects (n = 5) were classified with a low RoB(12,14), 
20% (1/5)(17) with unclear RoB and 40% (2/5) with a high 
RoB due to selection bias by only including parents with 
low incomes(13) and selective reporting (Table 1, Appendix 
II)(18). After RoB assessment, 11% of the studies (n = 1)(15) 
on parental attunement that showed significant effects (n = 8) 
had a low RoB, while 88% (7/8) (1,2,16,21,24,26,28) had a high 
RoB. The most common high RoBs were homogeneity of 
study population(21,24,26,28) and selection bias(1,2,21,29). All of 
the studies that showed significant effects on the frequency 
and quality of parent–child interaction were classified with 
a high RoB, mostly due to performance bias(19,20), or lack 
of blinding of outcome assessment(20). The one study with 
a significant effect on parental stress had a high RoB, due 
unclear RoB in 3/5 RoB categories and because they used 

Fig. 2   Risk of bias assessment 
graph in percentages, overview 
on the 32 RCTs on play-based 
interventions for children with 
ASD. Other biases included: 
Homogeneity of study 
population(4,21,22,24,26–28,31); 
Lack of power(7–10,24,25); 
Performance bias(7,8,10,19,20,31); 
Selection bias(1,3–7,13,21,22,29); 
Attrition bias(22,24) Stack 
effect of outcome effects(1); 
No control group(20); No 
random assignment to control 
group(30); Unofficial translated 
questionnaires(32)
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unofficial translations of questionnaires (English into Chi-
nese) that might have been culturally sensitive (Appendix 
II). A RoB assessment per RCT is presented in Table 1, an 
overall RoB assessment is presented in Fig. 2, and a review 
on the individual RoB assessment per RCT is presented in 
Appendix II.

Discussion

Our aim was to evaluate the effectivity of play-based inter-
ventions in children with ASD and their parents, by perform-
ing a systematic review based on the PRISMA guidelines 
and a RoB assessment (Higgins & Green, 2008; Higgins 
et al., 2011; Page et al., 2021). We selected 32 RCTs evalu-
ating nine different play-based interventions in a total of 
1206 children with ASD. The overall results are mixed, and 
significant positive outcomes might be due to several sources 
of bias.

With respect to the primary symptoms of ASD in this 
review, over half the RCT studies showed significantly 
improved social interaction after play-based intervention. It 
is not certain whether the results are only due to play-based 
interventions, since shorter treatment duration or lower 
intensity in the control groups might have affected the group 
comparisons(1,2,21,22,31). More so, in studies that showed no 
significant results on social interaction, the same evaluation 
instruments were used as in the studies that presented sig-
nificant improvement. In addition, a minority of the 32 RCTs 
did not show significant results for social interaction; in one 
RCT (25) their absence might be due to the lack of power. In 
others, this might have been due to the choice of comparison 
groups (play-based intervention versus community service 
or waiting list)(23,27,28).

Play-based interventions appear to be effective in enhanc-
ing communication in children with ASD. However, one 
third of the studies on communication used small sample 
sizes(1,2,4,10,24) and the specific outcomes in these stud-
ies differed considerably. Half of the study samples in the 
RCTs on communication consisted of children with delayed 
speech(2,3,32) and mainly with Caucasian parents(28,31) with 
higher education levels(25,27) and/or higher than average 
incomes(19,20).

Restricted, repetitive behaviours or interests was much 
less well studied in the ASD symptom domain than social 
interaction or communication and showed no significant 
results. The absence of these evaluations may be due to the 
choice of population studied, mainly studies were of children 
with low IQ (total intelligence score 50–70)(5,6). Other RCTs 
used instruments which could have provided information on 
restricted, repetitive behaviours or interests, but they did not 
report these scores because their focus lay elsewhere.

Mixed results were also present in the domain of every-
day functioning of the child with ASD. Although the major-
ity of the RCTs on daily functioning and problem behaviour 
severity showed significant positive results after play-based 
intervention, it is difficult to generalize since a large pro-
portion of the study population comprised Caucasian par-
ents, with higher incomes and higher education levels than 
average(19,25,27,28,31). The play skills of children with ASD 
were shown to improve significantly after play-based inter-
vention, but this was only studied in RCTs with JASPER. 
All but one RCT (which had mixed results, specifically 
targeted low- resource parents, and had high attrition rates 
before the start of the intervention)(14) showed significant 
improvements. Improved play skills can be considered an 
important finding, since aberrant play development, which is 
commonly seen in ASD, is associated with social problems. 
This shows that children with ASD do seem to be able to 
develop their play skills through play-based interventions 
like JASPER.

The effect of play-based interventions on parenting-
related domains of functioning also varied. Play-based 
interventions seemed to be effective for parental attune-
ment and for increasing parent–child interaction. Repre-
sentativeness of findings may be limited, since the study 
populations mainly included Caucasian parents with higher 
education levels and/or higher incomes than the average 
population(19,24,26–28). Also, some studies only included 
children with delayed speech(7,8), or excluded children 
with developmental delays(19,20). Other studies on par-
ent–child interaction were not blinded in their outcome 
assessments(21,22), which may have biased outcomes. A 
minority of the RCTs on parental stress showed significant 
positive results, while the lack of significant results could 
not be explained by the instruments used. RoB could also 
not explain the differences in outcomes.

Even though this systematic review shows that play-based 
interventions can be effective for children with ASD and 
their parents which is in line with previous studies, even 
allowing for bias, (Tachibana et al., 2017; Parsons et al., 
2017; Bernard-opitz, 2002; Field et al., 2001; Goods et al., 
2013; Kasari et al., 2006; Quirmbach et al., 2008; Shire 
et al., 2017a, 2017b; Kasari et al., 2014; Kasari et al., 2010; 
Kasari et al., 2015; Chang et al., 2016; Kamps et al., 2015; 
Kretzmann et al., 2015; Wong, 2013) we still need to know 
more about the working mechanisms that may have led to 
these specific findings.

Despite the fact that we have not made a substantive anal-
ysis of the play-based interventions covered by the RCTs, 
one hypothesis for the main contributing factor to a positive 
outcome might be that the activity of parent and child play-
ing together stimulates the child’s social behaviour—this 
seems to be the common factor in most RCTs. Stimulation 
of parent–child activity may well enhance the mutual contact 
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within a natural and pleasant activity like play. This could 
further enhance basic skills in social interaction and com-
munication. Learning more about the specific mechanisms 
that underlie the effects of play-based interventions and that 
stimulate parent–child play, enhanced joyfulness, or other 
aspects of a motivational learning environment, will help 
to improve the effects and the design of tailor-made inter-
ventions for children with difficulties in specific domains of 
functioning, like those with ASD. Where previous studies 
showed that interventions focussing on the child were more 
effective than interventions mediated by parents, peers or 
teachers, the majority of studies within this review focus on 
the parent–child dyad (Kent et al., 2020).

Future Research

Our systematic review showed that RCTs on play-based 
interventions used many different instruments, leading to a 
large number of outcome measures. Future research could 
profit from using standardized evaluation instruments, which 
would enhance any meta-analyses in further specifying the 
mechanisms and effects of play-based interventions in chil-
dren with ASD and their parents. Suggestions for future 
research on this topic include: (1) using a standard instru-
ment that measures ASD symptoms, such as the ADOS-
2; (2) using an instrument that measures daily functioning 
including problem behaviour, such as the Vineland; (3) using 
a standardized play observation that measures progress in 
play skills, e.g. JASPER (Kasari et al., 2014); (4) using a 
standardized instrument that indicates the parent–child rela-
tionship, such as the FEAS (Greenspan et al., 2003); and 
(5) using a questionnaire that provides insight into paren-
tal stress, such as the Parental Stress Index (Haskett et al., 
2006). With regard to parental stress, we would advise to 
use additional physical stress parameters such as cortisol, 
to reach objective stress evaluation like was done by Radin 
et al., 2019.

Opensource data can offer an opportunity to increase the 
generalizability of the effect of play-based interventions. Re-
analysis of available data could have been used to reduce 
some of the main biases presented in this review (lack of 
power, homogeneity of study population, selection bias). If 
studies need to be duplicated, we would suggest: (1) to look 
carefully at the representation within the study populations, 
so that there is an equal distribution in background, origin, 
co-morbidity, and ASD problems and (2) Introducing more 
equality in the duration and/or intensity of the treatment 
groups, which would help prevent performance bias.

Based on our findings, it seems to be crucial for future 
research to seek for better understanding of the impact of the 
stimulation of interactive activity in play-based interventions 
for children with ASD and their parents. If we can identify 
the active elements, we can tailor interventions specifically 

to the needs of individual parent–child dyads to ensure that 
the development of the children and their parents’ health run 
as smoothly as possible.

Limitations

There are several limitations to this review. First, in order to 
obtain an accurate overview of studies evaluating the effect 
of play-based interventions in children with ASD and their 
parents, it was decided to cover a long period of time in our 
literature search. During this period of time, different clas-
sification systems have been used with regard to ASD. This 
should be taken into account with respect to the findings of 
this review. For example, it changed over time whether or 
not ADHD was diagnosed in addition to ASD. Therefore, 
for each included study it is reported which classification 
system was used and if it was allowed to add comorbidity. 
In the overall analysis of the results and the RoB, differ-
ences in classification systems were not taken into account 
to be able to perform an overarching analysis regarding 
the main question of effectiveness of play-based interven-
tions. We choose to describe the results on three levels and 
nine domains of functioning, being the primary aim of this 
review, in order to give the relevant information for evalua-
tion. In addition, since we chose to include only RCTs, many 
studies fell outside our scope. Choosing only RCTs allowed 
us to compare results of study designs with the highest level 
of evidence and most reduction in bias, to be able to make 
adequate comparisons in effect sizes between the different 
play interventions.

Conclusions

Although the results were mixed, this review does suggest 
there is evidence that play-based interventions can be effec-
tive for children with ASD, taken the risk of bias mainly due 
to homogeneity of study population, lack of power and per-
formance bias into account. Previous literature showed that 
children with ASD have an aberrant play development and 
play-based interventions specifically target this deficiency. 
Our review endorses the findings of Kent et al. (2020) that 
children with ASD can enhance their social interaction, 
communication and play skills through play-based inter-
ventions. In addition, play-based interventions can enhance 
daily functioning, decrease the severity of problem behav-
iour in children with ASD, and enhance parental attunement 
and improve the parent–child relationship. These findings 
are all beneficial to the child’s development. Also, a more 
positive parent–child interaction is associated with fewer 
behaviour problems and somatic complaints in the child 
(Rigter & van Hintum, 2010), while fewer problems with 
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the child can help reduce parental’ stress (Smith et al., 2014; 
Zaidman-Zait et al., 2014).

In summary, the results from this systematic review sug-
gest that play-based interventions can lead to improvement 
in two core symptoms for children with ASD: social inter-
action and communication. Play-based interventions seem 
to also enhance everyday function, decrease the severity of 
problem behaviour and improves play skills. The majority 
of parents can become better attuned to the needs of their 
child with ASD and the parent–child relationship seems to 
improve. Implementing play-based interventions in the treat-
ment of children with ASD could therefore be considered, 
taken the risk of bias within these studies into account. As 
this study shows that play-based interventions can influence 
behaviour of children and parents, it can therefore positively 
influence the bi-directional interaction of parents and their 
child (Zaidman-Zait et al., 2014).
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