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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
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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 (Gonzélez-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 (Verheijj 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
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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
etal., 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 RCTSs 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.

@ Springer
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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 165 &6.7&8.14-16.21&22.26&27) (e gpudy @0
is a follow up study with different outcome measures than
the primary study. Due to the large time span covered by this

)

Fig. 1 Flow chart of screened,

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?;
(2) Joint Attention Symbolic Play Engagement Regula-
tion (JASPER), n=8 RCTs"'!"18); (3) Developmental,
Individual-differences & Relationship-based model
(DIR)/Floortime), n=4 RCTs"%22;(4) Early Start Denver
Model (ESDM), n=3 RCTs*~29; (5) PLAY project, n=2
RCTs?%27); (6) Parent—Child Interaction Therapy (PCIT),
n =2 studies®®??; (7) Lego® therapy, n=1 study®?; (8)

excluded and included articles

Studies identified through database

searches
(n=70)

Identification

[

|

)

Number of studies after duplicates removed

(n=32)

Eligibility Screening

Included
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Studies excluded
(n=22)

Abstracts of studies
screened

A 4

A 4

Full-text studies excluded
(n=0)

Full-text studies assessed
for eligibility
(n=10)

A 4

Additional studies
identified through
snowballing (n = 22)

Studies included within
review
(n=32)




Journal of Autism and Developmental Disorders

sadue

w210 191N Jo [ISud[ UBSA
(§=w0L-09 ¥100)
w10 uoneOUNWWo) Idd  OI'(Lz=w09-0S Ol YLAIFNSA  0°11-0°9 0¢ T8 HayezpewweyoN  (S)
w22 100" pIom auo dAIssardxyg
+LEO" UONBIIUNWWO))
#%%x000" paonpoxd sprop
uon SpIom O] — [ 113 spiom (¥100)
#2000 -BOTUNWIWOD 9ATSSAIAXT ad ou woij sAe[ap yoeads JI-AI-INSA ic—/T pp  Iowye)S pue uewWIqRIYPRS (1)
9LL SSQUAATSUOSaI [B100S
[N a3enSuey oarssardxyg
78T 089 JO IO SPIOA
9eL’ 96¢ JO INO SPIOA
6S0° doueIaNn YU UBSIA]
90" spiom snoauejuodg
szl paydwoid Afreqiap
« 130" UONBIIUNWIWO))
oL S[qI3I[[auTUp)
+8€0° SoouBIANN [RIO],
#3100 JuswAoxdwI [EOTUI])
#x€00° Ky11aAss Tedtur)
820" a3en3uey aanidoooy
#5700 a3en3uey oarssaxrdxyg
INOTARYQq
+x200° paydwoid A[eqioa-uoN
#%35 1007 SQIM)SAT dATEITW] Idd  poke[op uonesmuNwWwo) 6:9-1°C €S (S107) Te 10 ueprey  (¢)
#2000° uonejuswaldw AIopry
w52 100° 90UIPYUOD PAAIASqQ
+5+000° sontunyioddo o3en3ue
sooue
w4 1007 -Ioyn [eqloA feuonouny Ldd Splom [euonduny O < 0:6< LT (0100) e @ IPIN  (2)
SIOTARYq
wnnue) pue aarsnd
-wod ‘onsifeniI ‘K10)
-e[nuums -J[as yuanbaiy
ur page3ua ‘syrrys Aerd
‘IOTARYQ( [RI100S ‘9Fen3
#%800° J09J& 9ANISOd Ldd -Ue[ UL $JI0Op 2I9A9S TL—8T 61 (T661) Te 10 uewqroIyos ()
uareq PIyD Ayrprgiowo) NS  (s1edf) a3y N
9[qeLIEA QWOINO OY10adS  UONUIAISIUL paseq-Ae[d syuedronreg SQOURIJY

Apnis Aq pajiodal ‘SV Y UIP[IYD 0] SUONUSAIUI paseq-Ae[d uo seiq Jo YSLI pue ‘AJIANIOYJQ ‘S[qeLIBA dWwodNo dy10ads | ajqel

pringer

a's



Journal of Autism and Developmental Disorders

+€0° ooueIoNn YISus] UBSIN 1011
(NSTId)
x£0° ssouaAIsuUOdsal [B100g Lid NN S-INSa 6°¢-1°C 1c (0200 Te 10 1RIRg (O1)
s SIIBYS I010]A
16’ UONRZI[BIO0S
001 Surary Areq
uon
T -BOTUNUIIOD JATSSAIdXF
8T uonesuadwod £1031pny
8T a3en3uey oarssaxdxyg
AN Suruonouny aandepy
1€ Krenqeooa aatssaxdxyg
££900° a3en3ue] aanidoooy
+870° UONERITUNWWO))
#%600° Jojout auty
7 uondooar [ensip
££900° Krenqeooa aanidoooy
%920 ure3 o3endue]
#5000 Surures] Afreg 1011 d
(NSTId)  suonipuod dneryoksd (@6102
#1007 firaass SOV Lid /[edIpadl pIqIowos ON S¢-INSd S=¢C'1 9C ®6107) Te 1o uoutap  (6)
Koua3
40 -UNUOd [B0A [E901d100Yy Lid (974 (0200) T8 19 [PIUR@IN  (8)
908" UONBIIUNWIWOD [BI00S
615 Sururea| Areqg
SLL o3en3Suey oarssaidxg
#xx 1007 Ayrsuoyur [edru)y
%0107 Aytroass [edtur;)
xCC0’ 089 JO 1IN0 SpIOM
%8107 69¢ JO IO SpIoA
700" UONEOTUNWOD [BI00S
#2100 swoydwAs wsnny
$-S71d o Ae[op
%920’ SQOUBINN [BIO], Lad o3enSuel JueoyusIg S-INSA 0:-0'C 134 (6107) Te 10 xnoSuany (L)
(S100)
w4 10007 Inotaeyaq oAndnisi(y Ldd 0¢ Te 30 LIoyeZpRWWEYOlN  (9)
juareqd PITD Anpiqiowo) NS (s1eak) 298y N
9[qQELIBA QWOOINO OY1oadg  UONUIAISIUT paseq-Ke[d syuedronreq SQOUQIOJOY

(ponunuoo) | sjqey

pringer

Qs



Journal of Autism and Developmental Disorders

(sosa)

SO < san)sad Sunsonboy
o < uonuaye HEMO.H paleniuyp
(e}0))
#x10° sa1n)sa3 3urnsenboy
SO’ poSe3uaun sso
Kerop Teyuowdo
-[OAQP UM [[E + SPIOM
QATIBIIUNWWIOD PuUL
‘[euornouny ‘snoau
340 Kerd snosueuodg YAdSVI -euods ()] uey) sy AN 0°6-0°¢ SI (€100) Te 19 spoo (1)
SIS (1) Burjoo]
SIS (Id) 3utato
SIRS (1) Sumoys
S0 < (1d) Sunutoq
ad
LT uonuope jurtof pajeniuy
19 (SOsd) SuIAlD
0S¢’ (SOSa) Sunutog
(SOs®
Ice uonuane jurtof pajeniuy
L90" (0D) Sutaln
S0 < (0D) Sunjoo]
w10 > juowadesus 102[qO
S0 > Juowagesus paytoddng
x50’ (sOs9) Suimoyg
##107> (0D) Suimoyg
%%500° (0D) Sunutoq
SOSBASIp 10
wOEOH_uE%m 2410 Yiim
(0D) Ayprqiow -09 ‘sxopio (z100)
#6500 uonuane jutof pajeniuy AAdSVI -sip [edorsAyd ‘samzios oN AN 0°6-0°¢ 91 Lresey] pue uoyme (1)
oy SPIq [BI20S
60 SPIOM [9AON
i SpIom [e)o],
juareqd PITD Anpiqiowo) NS (s1eak) 298y N
J[qeIIBA QWODINO OYI0adS  UOTIUQAISIUT Paseq-Ae[d sjuedronred SQOURIYAY

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

w1007 oy Keyd opdug
%900 sysanbai prom-|
+810° s)sanbar moraeyog
x%L00° osn plom-¢
x%L00° osn plom-g
+6€0° asn pIom-|
(X0L)
%CC0’ uonuene jurof payeniuy
#xx6100° Jueuragesua Jutof YAdSVI N NN 0'$-0°€ 99 (9100) 'Te 32 Suey) (L1)
210 Kyatsuodsoy
xx 107 Jueuragesua Jutof YAdSVI 98 (9100) T80 o1ys (91)
w107 Sundworg
210 Suroed parorary
Juow
#x10° -o3ueLIe JUSWIUOIIAUL
wx [0 uonedIunuwo? JddSvI 98 (9100) Te @ pris[nD  (S1)
IS urewop juareq
SRS PITY2 nogiig
66 a3en3ue] oarssaxdxyg
86 a3en3ue] aandoooy
S Kerd orjoquikg
Juw
8T -o3e3uo jurof pajentug
20" (0D) yuowadeSus jJutor
paAlryoe
#10° 10A9] Kefd 1soySTH
20" Kerd reuonoung
sonIqIqesip
%107 Juswesesuo Julof ¥AdSVI  [eorsAyd jueoyrusis oN AN 0°€-0°0 98 (S107) 'Te 10 Lresey  (¥1)
(o a sad£) Aerd reuonoung
2200 sadK) Aerd orjoquikg
%S0’ uonuaye jutof pajeniuy
sanipiqlow
-00 2119Ua5 ON "owoour
MO[ )M SjUIeq
xx£00° JusweSesuo Julof YAdSVI  syuow g <oFe THSIN AN 0°6-0°C 41! (¥100) Te 10 Lresey (€1)
juareqd PITD Anpiqiowo) NS (s1eak) 298y N
9[qQELIBA QWOOINO OY1oadg  UONUIAISIUT paseq-Ke[d syuedronreq SQOUQIOJOY

(ponunuoo) | sjqey

pringer

Qs



Journal of Autism and Developmental Disorders

299 Keyd [euonoun,

€65 Kerd ordwrg

6LT d4dI 4OVdS
uonuane

990 yurof pajentuf OVJS

#1007 UOTBIIUNWWOD [BI00S

w5 1007 juowaaoxdwrt Ae[d

w5 1007 owin Aerd reuonounyg

%610 A4l piom-g

#Py0’ ddI piom-|

#x£00° V(I piom-g

%050 V(I pIom-|
(941 sisenbarx

#3x 100 INOTARY2Q PAjenIu]

(z=u) skeop
reyusuwrdofoaap [eqors
(V[D) yuowasesud ‘(g =) skejop oSenSue| (9L10T
#xx 1007 ol parentuf X9 ¥adsve  (1=u) Aydone [e1qare) NN 0-€-0°C 141! ‘®L107) Te10 oIS (1)

(SOs®)

ST sysonbar oraeyeg
(SOs®

09’ uonuaye jurof pajenug
juow

ST -onoxdur Aed orjoquiAg

€8¢ qun Aeqd orjoquiAg

SO sysonbor prom-¢

SO sysenbor prom-g

8¢ oSenSuef oarsserdxg

*€10° 93en3ue] oandaooy

%C0° SIS JojowW duT]

V0 ssouaAandaoar [ensip

#:£00° juswaAroxduwr o3¢ [eIUSIA
jusw

#1700 -onoxdur Aerd reuonoun,g
juow

w4107 -onoxdwr Aerd ordurg

*LC0° owmn Aerd reuonoung

juared PID Aypigiowo) INSA  (s1ek) 98y N
9[qeLIEA QWOINO0 OY10adS  UONUIAISIUL paseq-Ae[d siuedronreg SQOURIRJY

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

ey SIUQWWOD 0] asuodsay
99¢” sasned pay[
€00 asuodsar juagunuo)
120 asuodsar £103e31190
s108
s 100 QATIROTUNUIWIOD Uayodg
sooue
xST10° -1ann Jo YISuS] uBaA[
#x 000 SadueIaNM JO IaquInN IS (S100) T8 10 Joswquase)  (¢7)
[} Sunyuryy juepuadapuy
SO Jojow KI10SUQS
w5 100 JO9JJe JO 3s()
10" Kyooxdiooy
w5 100 Sururof
SO’ juowAofud jo uorssardxyg
107 uonengaI-o)
SO Qoueridwo)
%10 JUSWIAAJOAU]
%S0 K)IAIIOR 0} uonuUANY
*8€0 juanonb [ejuawdoressg
%S0’ uornorIauI Ul juswkolug
sAe[op [eo130[01
s 1007 uonuene jurol uonenIuy -nou/[eyuatido[aAs(] ON NN 11'%-0C 5Y (€100) 'Te 10 Josyuase)  (17)
#1007 yuswrdofoaap [euonowy
#5100 swoydwAs wsnny uo dn-mofoq
JUDWISSISSE (Z107) s1orsnawn(
w1007 [EUOROWS [eUOnouNg AN AIFINSd 7€ -oduvwdon pue eharefed  (07)
##L00" juawrdofaaap [euon oWy
#4700 swoydwAs wsnny
JUQWISSASSE (1107) storsnwn(
€0 [euonowrs feuonoung QWINIOO[H/Y1d NN AI'INSdA 0°9-0°C z¢  -oouewdoN pue ekorefeq (61)
8SI” Kerd orjoquikg
Juared PIUD Anpiqiowo) INSA  (s1eak) o8y N
d[qeLIeA QWOINO0 JYI0adS  UONUIAIIUL paseq-Ae[d syuedronreg SOOURIRYNY

(ponunuoo) | sjqey

pringer

Qs



Journal of Autism and Developmental Disorders

pringer

a's

v Imoraeyeq aandepy
c¢ swoydw&s wsnny
+80° JuowdoyeAap [[eIeAQ
(@6107
%0’ ogensue] NN AIFINSA 01 811 ‘®6107) ‘T8 10 1030y (ST)
LY Surures| Afreg
%900’ Airapy yuared
0T Inoraeyaq aandepy
<10 a3en3ue| [[e10AQ
w5 10007 swoydwAs wsnny
(a6107
%% 10007 Surured Apreg NN AIFINSA ST0°1 144 ‘®6107) Te 10 s10309  (+7)
w 21008 A1119A9S SOV
SHS Imoraeyeq aannadoy
€9T uonezI[er0s
£0s” (TASIN) T010W QU]
#0600 (SAVA) STIS T0l10]
#€10° SIS Sutarp Areq
«ST0" UONBIIUNWIWO))
110" 1moraeyaq aandepy
+€€0° a3en3uey oarssaxrdxyg
+1S0° a3en3ue] aanidoooy
£9%0° uondadal [ensIp
TSN WM paInseauwt
G¢ mo[aq Q] Onel pue
potiad eyeusaid Surinp
amsodxa 3nip/joyoore
“9seasIp J130[0Inau 10
/pue Kinfur peay sno
-119S Jo KI0)STY ‘SUOIIEd
-Ipaw 2A1IOROYIASd Jo
asn ‘saInzras ‘swojqoid
[eorsAyd Jofew “yuow
-1redwr Jojow 10 K10S
-uas Jueoyruss ‘43010
-1} UMOUY JO JOPIOSIP
0 Sururea] Ajreg INASA  [euswdojaaspomau ON AIFINSA S0l 8 (9107) Te 10 uosmeq (€7)
juared PIIUD Ayprqrowo) INSA  (s1edk) a3y N
9[qeLIEA QWOINO0 OY10adS  UONUIAISIUL paseq-Ae[d siuedronreg SQOURIRJY

(ponunuoo) | sjqey



Journal of Autism and Developmental Disorders

Kyisuayur puwt 0¢ <Ol
%620 InorAeyaq Waqold LIDd SL<01 AINSA 0:L-0¢ 61 (6107) T8 12 19ppnds  (67)
61 Ssa1s [e10],
531007 Surpea] aane3oN
w1007 Surmo[[oy 2ANIS0d
I SsouaAIsuodsal [e100g
c8 JUNOJ PIOA
c8’ a3en3ue] aandoooy
%00 SSOUQIEME [B100S
00" Inoraeyaq aAndnisiq
Inoraeyeq papn[oxd
#1007 aandnisip Kysuojuy LIDd  1ou ANTIqesIp [enjod[[aiuf NN So-T¢ 6¢ (L107) T80 U (87)
SysoIaIUT
Jo sInorAeyaq sannador
S0 < ‘paroLnsal SOV
S0 < uostredwo) SOAV
%S0 > 13V [BI00S SOAV
(9100
#1007 fiaaes soav 98 uowro[og pue AduoyeN (L7)
SO < uorssardoq
S0 < SSOI)S TejUAIRq
#10° EINikEY g
%% 1007 UOTIBIUALIO JUSWIOAIYIY
sk [00° UONBWIUR/}O Y
w4 100 Kyiatsuodsoy
#1007 InOIABYRq [BUIBIN
SIS SOOUQJUAS 29 SPIOA
S0 < S9IN)$93 29 SPIOAN
S0 < juanonb reyuswdoarsg
SIS UONEITUNWIIOD [BI00S
xS0’ uonoetul prIyDH
w5 1007 uonenIuy
%10° uonuany
w5 1007 INOIARYQQ WR[qoId
(soav)
#xx 1007 swoydwiAs wsnny 1ofoxd Xv1d NN AIFINSdA 11°6-8°C 98 (¥100) '8 19 uowojos  (97)
juareqd PITD Anpiqiowo) NS (s1eak) 298y N
9[qQELIBA QWOOINO OY1oadg  UONUIAISIUT paseq-Ke[d syuedronreq SQOUQIOJOY

(ponunuoo) | sjqey

b
)
)
5
et
|9
A
&l



Journal of Autism and Developmental Disorders

- + + + & - 60 (0107) Te@IPPN (D)
- + + + - & - (1661) Te 10 uewqraIyos (1)
10 gds (0) od ov S¥
qgo4 9718 10339 SAOUAIRYY
#5700 Ssans [BI0L
grdoad
#xL00° 01 diysuone[ar [eroos
#x010° a3en3ue]
#2110 Sunsenboy
uonoe
110" -19)ul [e100s [edo01diooy J011d
SIopIOSIp oLneIyoAsd
SI9YI0 Io TesrSojoInau prqiow
#x500° 03 Pa10allp UONEBZI[EI0A AVId €=¢1 -0 OU ‘[eqIdA-UOU [V AI'INSdA 01 L1 (0107) uems| pue Suopy  (T¢g)
107 swapqoid Surzijeurd)xyg
+€0° INOTABYQQ QAISSAIZTY
107 swoqoid uonuaNy
(1=w
aqo o ‘(1 =u) ead
(t=w avo (e=uv)
%107 ssouaAIsuodsar [e100g LdDO ddo (€1=1v) AHAV NN 0:01-0F €z (0200) ‘Te 10 qIoq[anoyds  (I¢€)
S0 < UONOBJSIES Judled
uonoe
G0 < -I9)UI [B100S JO UoneIN(
uonoRIANUI
S0 < [B190S pajenIuI-j[og§
S0 < UonesIBI0g
S0 < UONERIIUNWWO))
%SO’ Imoraeyeq aandeperejy
%S0 swoydwAs wsnny ODHT 0L<0I AN 0°T1-0°9 I¢ (8000) ‘T8 10 suamQ  (0¢)
S0 < SSoI)S TejudIRd
w1007 SIIPYS 2ATE3aN
#1007 SIS 9plid
G0 < douerdwo)
Kouanbaiy
S0 < INOIABYQQ WA[qoId
juareqd PITD Anpiqiowo) NS (s1eak) 298y N
9[qQELIBA QWOOINO OY1oadg  UONUIAISIUT paseq-Ke[d syuedronreq SQOUQIOJOY

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

vragc - + + + + +

o¢ - + + + A i

qg ‘el - + + 4 & &

690

1o
610

o
610
LO'0
LT0
S0 —
050
9’0
600 —
€0
80°0
wo
vI'T
LY'0
€0
90
60
90°1
18 %
8T'1
€T

(0202) Te W [PrUR@ON  (8)

(6107) T2 10 xnosusn (1)
(ST07) ‘T 10 Loyezpewweyoly  (9)

(#100) 'T& 19 Loyezpewweyoly  (5)

(¥1020)
IoWyeRIS puR URWQIRIYS  (§)

(S107) '[e 10 ueprey  (¢)

uo 10 ds Ol od ov Sd

g0y

9Z1S 1091

SO0URIAYY

(ponunuoo) | sjqey

b
L
o0
£
et
(=
w
&l



+ 18°0

1!

YTl

T

s8I

°0'C

+ S8l
1€°0

(U4

¥1°0

0

+ 00T
€00

00—

000

S0

¥T0

170

€0

¥T0

SL'O

SS0

90

LY'0

690

0

19°0

+ 6¢’l —

(€107) Te 19 spoon  (Z1)

(2107) Lresey] pue uoyme]  ([1)

101 d
(0207) TewI01rRg  (0T)

o1 d
(6102 ‘®6107) “Te 10 UOUIA  (6)

Sd

qoy AZIS 1001

SO0URIAYY

Journal of Autism and Developmental Disorders

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

& 43 (9107) ‘Te w0 Sueyd  (L1)

+ - (9102) 'Tewamys  (91)

+ - (9102) e paisiny - (1)

90"
1o
90°0
+ 690 (S107) 'Tew Lesey (1)
0¢’0
71°0
+ 10 (¥102) Tew mesey  (€1)

11
€91

Sd

-
L
o0
5
goy 9715109y $90UAIRY a.
»

(ponunuoo) | sjqey



Journal of Autism and Developmental Disorders

260
6L°0
L6'0
IS0
L8°0
690
Y0
£€9°0
Leg ‘qq ‘el - + + + + + 0’1

ST°0
SO0
80°0
1o
61°0
0
8¥°0
0Tl
€0
0c0
LE0
¥T0
940

+ - + + + + 18°0
S0
L00
L00

(€107) ‘Te 10 Jostyuase)  (17)

uo dn-moj[oq

(T107) s1or8
-niunfosuewdoN pue ekarefeqd  (07)

(1102) 118
-niwunfosuewdoN pue ekarefed (6])

(
(4L10T *®L107) ‘T8 19 214S  (81)

uo 10 ds Ol od ov Sd

qoy AZIS 1001

SO0URIAYY

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

60°
10°
S0
710
Lo
148
(¥107) T8 19 uowojos  (97)

v - + + + + + €¢ (A610T ‘B610T) Te 10 81980y (S7)

Ly o1 - - + + + + - (Q610Z ‘®6107) ‘T8 10 S1930Y (47

+ + + + & + - (9107) ‘Te 10 uosmeq  (€7)
sor”
410
o
sor
L10
€Ccro
L eg‘ql ‘el - + + + + + 80T (ST07) ‘T 10 1osmyuase)  (Z7)
6€°0
8C0
960
980

uo 10 ds Ol od ov Sd

-
L
o0
5
goy 9715109y $90UAIRY a.
»

(ponunuoo) | sjqey



Journal of Autism and Developmental Disorders

el

o¢

q1
o1

e
0T
oy

€5°0
8L'1
09°C
LT°0

wo
€01
6L°0
& [

w0
L6
oro
01’0
0T0
SI°0
0¢’
60°
w0

101 d
(0107) uemy] pue Suop  (z¢)

(0T02) "Te 19 qIoN[aNOYS  (1€)

(8007) ‘T8 W suamQ  (0€)

(6102) Te 19 19ppnds  (67)

(L102) Ter0 uuly  (87)
(9107) uowoog pue Aduoyely  (LT)

uo

ds

Ol

od

ov

Sd

qoy AZIS 1001

SO0URIAYY

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

on

Ot

SR

10

BO

AC

RoB
RS

Effect size

References

tion. 2: Performance bias. 3: Selection bias, 3a: low income, 3b: delayed speech, 3c: 1Q>75, 4. Lack of power. 5: Stack effect of treatment. 6: No control group, 7: Attrition bias. 8: Control

group not randomly assigned. 9: Use of unofficially translated questionnaires. Pilot: Due to small sample size of pilot study, mixed group x time analytical procedures were not conducted.
Instead, the subdomain of pre-post analyses examined baseline to project completion, changes within treatment group are presented. CO class observation, ESCS early social communication

data, SR selective reporting, Ot other bias with? unclear risk of bias, — high risk of bias and+ low risk of bias. Other bias on 1: Homogeneity, la: high income, 1b: Caucasian, 1c: high educa-
scale, PI play interaction, TCX teacher—child interaction, /JA initiated joint attention, /BR initiated behaviour request, SPACE short play and communication evaluation

NM not mentioned within the study, RoB is presented per category, RS random sequence generation, AC allocation concealment, BO blinding of outcome assessment, /O incomplete outcome

*Correlation is significant at the < .05, **Correlation is significant at the < .01, ***Correlation is significant at the < .001

Table 1 (continued)

Child-Centered Play Therapy, n=1 RCT®Y and (9) 1-2-3
play project, n=1 RCT ©?. 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).

| 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®?>?> (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'! !9 or self-contrived coding
systems with descriptions and percentages of inter-rater
reliability!!417),

Communication

Communication was the second most studied domain
in 59% (19/32) of the RCTs. 84% of these (16/19
)5 79.10,12,13,,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'*?12232) (Table 2). Outcomes in
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Table 2 Effectivity of play-

X . . . Domain Specified outcome P Effect size
based interventions in children _

with ASD and their parents from - 10 from  — 10
based on our systematic . - .
literature review 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 .001* 1.39
Improvement .001 - .037 1.06 - 1.14
Social awareness .02 1.03
Inattention to joint attention .001 1.02
Social responsiveness 03! - .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 symptoms™® 0001 - 004 -
Emotional development .007 -
Initiation .001 -
Reciprocal social interaction .011% -
Social relationship .007* -
Requesting gestures 01H - .01* -
Engagement 047 -
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 .006" - .028 0.23 - 0.75
Total utterances .002 - .026 0.64
Communication 028" - 037 0.11 - 0.55
Visual reception .042" 0.47
Expressive language .004 - .022 0.46
Preschool language 038" 0.45
Mean length of utterances .01 - .03 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
Opverall language .01* - .01 0.33
Obligator response .021 -
Contingent response .003 -
Communicative acts .021 -
Vocalization directed .005* -

Restricted, repetitive behaviours No significant results - -
or interests

Daily functioning Fine motor skills 009" - 02! 0.62
Early learning (ELC) .000" - .001 0.61
Visual receptiveness .04 - .046 0.47
Mental age 003" -
Adaptive functioning .05% - 011 -
Daily living skills .013 -
Motor skills .009 -

@ Springer
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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 041 -
Engagement 051 -
Play types 041 -
Parental attunement Positive following .001 2.60
Negative leading .001 1.78
Language opportunities .000 223
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 .004* - .05 0.35

“Measured with parental self-reported questionnaires on ASD symptoms like the CARS/GARS.

"Measured with structured clinical observation instruments such as the ADOS-2/T

'Statistical analysis was performed with a T test

HStatistical analysis was performed with the Kruskal-Wallis test

ZStatistical analysis was performed with the Wilcoxon signed-rank test. In all other cases an ANOVA/F-test

was used

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"?, using the Reynell Devel-
opmental Language Scales (RDLS), compared a play-based

@ Springer

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(!#26-28:39),
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Restricted, Repetitive Behaviours or Interests

Restricted, repetitive behaviours or interests were scarcely
reported: one RCT®® evaluated the effect on restricted,
repetitive behaviours or interests but showed no significant
improvements after play-based intervention compared to
community service®®, Restricted, repetitive behaviours
or interests was measured by parent self-reporting on The
Repetitive Behaviour Scale. Another RCT?? 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.

Il 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)®: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",
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)2%28-3D 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!!>131417:18) 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!4!?,
or on functional but not symbolic play'®. One study estab-
lished that higher pre-intervention mental age was related to
greater effects on symbolic play!'¥. All the RCTs used video
and other observations of semi-structured play moments to
evaluate the effect of the play-based interventions.

1l 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:%15:16:21.24.2628) ey
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!'?). 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®1"2?),

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)?? and the (2) frequency of negative
talk towards the child with ASD decreased (p 0.001) @9,
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).

@ Springer
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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®21:2224.26-28.31),
Lack of power(7'1°’24*25>;
Performance bias7-%10:19.20.3D).
Selection bias!-3-7:1321,22.29).
Attrition bias®*?* Stack
effect of outcome effects'”;
No control group(zo); No
random assignment to control
group®?; Unofficial translated
questionnaires®?

Parental Stress

The level of parental stress was assessed in 16%
(5/32)(14.2628:29.32) 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)?%, and (2) the decline of
parental stress®>*?. 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®®. 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!?.
The third RCT presented a steeper reduction of parental
stress compared to a waiting list group, although this dif-
ference was not significant®®. 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=23) of the stud-
ies with significant effects (n=21) on social interac-
tion showed low RoB!"121Y 10% (2/21) showed an
unclear risk of RoB®!”, and 76% (16/21) showed high
RoB(78:10.13.16,18-21.2426-28.30-32)  The hish RoBs were
found most often in the category ‘other biases’: (1) perfor-
mance bias7-#101920.3D 544 (2) selection bias”%!32D. RoB
assessment on studies on communication revealed that 6%
(n=1)"? of the studies with significant effects (n=16)
showed a low RoB, 25% (4/16)%1723 showed an unclear
RoB, and 69% (11/16)%~47:10.18.22-25.32) showed a high
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RoB. The two most common RoBs were in the category
‘other biases’: (1) selection bias®**72%) and (2) lack of
power 7102425 The study on restricted, repetitive behaviours
or interests ®® 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”"'"** and 50% (3/6)*"-***
had a high RoB. The two most common high RoBs were:
(1) selection bias*'** and (2) attrition bias®!*¥. All of the
studies with significant effects on problem behaviour sever-
ity showed a high RoB®-26:28:2930.3D "The most common
high RoBs were homogeneity of study population 262831
and selection bias®*®. One RCT did not report on problem
behaviour severity but used the Child Behaviour Check-
list (CBCL) to address this research domain®. 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=35) were classified with a low RoB!*!%),
20% (1/5)"” with unclear RoB and 40% (2/5) with a high
RoB due to selection bias by only including parents with
low incomes"? and selective reporting (Table 1, Appendix
I)"®. After RoB assessment, 11% of the studies (n=1)!
on parental attunement that showed significant effects (n=28)
had a low RoB, while 88% (7/8) (1:3:16:21.24.2628) had a high
RoB. The most common high RoBs were homogeneity of
study population®!2+2628 and selection bias!">*1*%_ 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!*??, or lack
of blinding of outcome assessment>”). 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
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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(1’2’21’22’3 D 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 @) 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)®*?72%),

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+1929 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®*32 and mainly with Caucasian parents®*! with
higher education levels®>2") and/or higher than average
incomes!%2%,

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)®®. 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!*2327:283D 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)!* 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!?-2426-28) " Als0, some studies only included
children with delayed speech!”®, or excluded children
with developmental delays!*29. Other studies on par-
ent—child interaction were not blinded in their outcome
assessments?"?2 | 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
etal., 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
etal., 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
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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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