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Abstract 

Introduction: PaWieQWV diagQRVed ZiWh AXWiVm SSecWUXm DiVRUdeU (ASD) face aQ aUUa\ Rf 

challeQgeV aQd diVabiliWieV iQ Whe dail\ life, iQ SaUWicXlaU RbVWacleV Rf VRcial cRmmXQicaWiRQ aQd 

iQWeUacWiRQ. IQ RUdeU WR aVViVW ASD iQdiYidXalV VRlYiQg WheVe challeQgeV, diffeUeQW WUeaWmeQWV 

ZeUe aUiVeQ iQ cliQical, SV\chRlRgical aQd eYeQ edXcaWiRQal cRQWe[W. EYeQ WhRXgh mXVic WheUaS\ 

iV RQe Rf Whe SRSXlaU XVed VWUaWegieV aW SUeVeQW, mXVic-baVed iQWeUYeQWiRQV caQ QR lRQgeU limiWed 

WR UegiVWeUed mXVic WheUaSiVW aQd Whe meWhRdV; RWheU SeUVRQQel ZiWh WUaiQed mXVic VkillV caQ 

alVR be iQYRlYed ZiWh YaUiRXV deVigQ Rf acWiYiWieV, SURYidiQg higheU fle[ibiliW\ fRU bRWh ASD 

SaWieQWV aQd RSeUaWRUV. OQl\ RQe SUiRU meWa-aQal\ViV (WhiSSle, 2004) ZaV dRQe RQ Whe 

effecWiYeQeVV Rf mXVic-baVed iQWeUYeQWiRQV WR Whe cRUe aXWiVWic V\mSWRmV Rf SaWieQWV ZiWh ASD. 

NRQeWheleVV, Whe TXaliW\ Rf SaVW meWa-aQal\ViV RQ Vame WRSic UeWaiQed lRZ TXaliW\ dXe WR Whe 

iQclXViRQ Rf QRQ-SeeU-UeYieZed WheViV RU VWXdieV ZiWhRXW aQ\ cRQWURl gURXS. AW Whe cXUUeQW Wime, 

iQdiYidXal UeVeaUch VhRZed diffeUeQW UeVXlWV aQd cRQclXViRQ RQ effecWV Rf mXVic-baVed 

iQWeUYeQWiRQ XSRQ ASD SaWieQWV. HeQce, Whe SXUSRVe Rf cXUUeQW meWa-aQal\ViV ZaV WR cRmSaUe 

aQd iQYeVWigaWe Whe effecWiYeQeVV Rf mXVic-baVed iQWeUYeQWiRQV WR VRcial cRmmXQicaWiRQ 

SeUfRUmaQce Rf SaWieQWV ZiWh ASD from updated studies. 

 

Methods: LiWeUaWXUeV ZeUe VcUeeQed V\VWemaWicall\ iQ PXbMed aQd EdXcaWiRQ ReVRXUceV 

IQfRUmaWiRQ CeQWeU (ERIC) iQ diffeUeQW BRRleaQ ShUaVeV. The liWeUaWXUeV on traditional music 
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therapy delivered by registered music therapist or being review articles generally without any 

control group would be excluded. After screening and selection, Whe VWXdieV ZiWh giYeQ details 

of interventions WhaW fiW WR Whe iQclXViRQ cUiWeUia Rf meWa-aQal\ViV iQ VWXd\iQg Whe effecWV Rf 

mXVic-baVed iQWeUYeQWiRQ WRZaUdV imSURYemeQWV Rf meaVXUe RXWcRmeV ZRXld XQdeUgR fXUWheU 

aQal\ViV. 

 

Results: FRXU VWXdieV ZeUe iQclXded. AQal\ViV iQ daWa \ielded Whe effecW Vi]e Rf fURm fi[ed-effecW 

mRde aV (Hedge’s g = 0.67, CI = (0.04, 1.29), Z = 3.40 aQd P = 0.001). DXe WR Vmall VamSle 

QXmbeU Rf iQclXded WUialV, fi[ed-effecW mRdel ZaV adRSWed fRU daWa aQal\ViV iQ WhiV meWa-

aQal\ViV. The meWa-aQal\ViV Rf iQclXded VWXdieV VXggeVWed SRViWiYe effecWV WRZaUdV VRcial 

cRmmXQicaWiRQ VkillV Rf ASD childUeQ (Q = 60) UeceiYiQg mXVic-baVed iQWeUYeQWiRQ cRmSaUed 

WR cRQWURl gURXS (Q = 54).  

 

Conclusions: FiQdiQgV maQifeVWed WhaW mXVic-baVed iQWeUYeQWiRQ ma\ be aQ effecWiYe WRRl WR 

imSURYe VRcial cRmmXQicaWiRQ VkillV Rf ASD childUeQ. FXWXUe UeVeaUch Rf Whe field iV VWill 

QeceVVaU\ ZiWh diffeUeQW ageV gURXSV aQd RXWcRmeV meaVXUeV Rf ASD SaWieQWV WR SURYide higheU 

eYideQce-baVed iQfRUmaWiRQ. 
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1. Introduction 

1.1 Background 

AXWiVm SSecWUXm DiVRUdeU (ASD) iV RQe Rf Whe QeXURdeYelRSmeQWal diVRUdeUV claVVified iQ 

IQWeUQaWiRQal ClaVVificaWiRQ Rf DiVeaVeV aQd RelaWed HealWh PURblemV, 10Wh ediWiRQ (ICD-10) 

(WHO, 1992) aQd Whe DiagQRVWic aQd SWaWiVWical MaQXal Rf MeQWal DiVRUdeUV, fifWh ediWiRQ 

(DSM-5) (APA, 2013) WhaW diagQRVed WhURXgh Whe behaYiRUal SeUfRUmaQce Rf aQ iQdiYidXal, aQd 

cRmmRQl\ iQYRlYe maQifeVWaWiRQ iQ eaUl\ childhRRd. FRU Whe caWegRUi]aWiRQ Rf ASD, WheUe ZeUe 

QR VXbcaWegRUieV (i.e. AXWiVWic DiVRUdeU, AVSeUgeU¶V DiVRUdeU, PeUYaViYe DeYelRSmeQW DiVRUdeU 

aQd NRW OWheUZiVe SSecified (PDD-NOS), ChildUeQ DiViQWegUaWiYe DiVRUdeU aQd ReWW¶V 

DiVRUdeU) Rf aXWiVm-UelaWed diVRUdeUV aQ\mRUe aQd WheVe ZeUe beiQg eQcRmSaVVed iQWR RQe 

caWegRU\ (i.e. AXWiVm SSecWUXm DiVRUdeU) alRQg ZiWh Whe UeYiVed YeUViRQ iQ DSM-V (APA, 

2013). TZR maiQ chaUacWeUiVWicV Rf ASD SaWieQWV aUe VWaWed, iQclXdiQg VRcial cRmmXQicaWiRQ 

deficiWV, aV Zell aV UeVWUicWed aQd UeSeWiWiYe SaWWeUQV Rf VeQVRU\-mRWRU behaYiRUV (AmeUicaQ 

PV\chiaWUic AVVRciaWiRQ, 2013; LRUd, ElVabbagh, BaiUd, & VeeQVWUa-VaQdeUZeele, 2018). The 

eWiRlRg\ Rf ASD iV e[WUemel\ cRmSlicaWed, Zhich ma\ be cRQWUibXWed b\ geQeWic facWRUV aQd 

eQYiURQmeQWal facWRUV VXggeVWed b\ BeaXchaiQe & HiQVhaZ (2017). PUeYiRXV UeVeaUch RQ Whe 

UelaWiRQVhiS beWZeeQ DNA VeTXeQce aQd ASD UeSRUWed WhaW VSecific chURmRVRmal UegiRQV aUe 

aVVRciaWed ZiWh ASD Zhile Whe heUiWabiliW\ cRefficieQW fRU ASD iV beWZeeQ 64% WR 91% (Tick, 

BRlWRQ, HaSSp, RXWWeU & RijVdijk, 2016). IQ addiWiRQ WR geQeWic facWRUV, VRme alVR SURSRVed 
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WhaW eQYiURQmeQW iV alVR a cRQVideUable facWRU. The dieWaU\ habiWV dXUiQg SUegQaQc\ ma\ e[SRVe 

diffeUeQW VXVSecWed chemical WR feWXV, VXch aV WeUaWRgeQ WhalidRmide, adYRcaWed a UaWe Rf 33% 

Rf childUeQ e[SRVed beWZeeQ Whe 20Wh aQd 24Wh da\ Rf SUegQaQc\ ma\ haYe a higheU UiVk iQ 

deYelRSiQg ASD iQ Whe fXWXUe. SRme WheRUieV alVR diVWUibXWe WR Whe SV\chRlRgical facWRUV Rf 

ASD, VXch aV EmSaWhi]iQg-S\VWemi]iQg (E-S) WheRU\ h\SRWheVi]ed aQd e[WUeme male bUaiQ 

WheRU\ b\ BaURQ‐CRheQ (2002, 2009). AccRUdiQgl\, Whe eWiRlRgic fRUmXlaWiRQV Rf ASD iV 

cRmSURmiVed b\ mXlWiSle ViWXaWiRQV alRQg ZiWh bRWh geQeWic aQd eQYiURQmeQWal YXlQeUabiliWieV. 

The mechaQiVm Rf iWV V\mSWRmV caQ be iQWeUSUeWed b\ a fUameZRUk Rf deYelRSmeQWal 

SV\chRSaWhRlRg\ iQ Zhich iQYRlYeV Whe hXmaQ SURceVV Rf bUaiQ deYelRSmeQW aQd iQWeUacWiRQ 

ZiWh eQYiURQmeQW. HeQce, alWeUiQg Whe iQWeUacWiRQ SaWWeUQV Rf aQ ASD iQdiYidXal aQd hiV 

VXUURXQdiQgV ma\ iQflXeQce VeYeUiW\ Rf hiV RU heU V\QdURmeV.  

 

AV meQWiRQed befRUe, ASD SaWieQWV XVXall\ face Whe RbVWacleV iQ VRcial cRmmXQicaWiRQ iQ dail\ 

life aQd maiQWaiQ UeSeWiWiYe SaWWeUQV Rf behaYiRUV, iQWeUeVWV aQd acWiYiWieV. MRUeRYeU, Whe\ 

demRQVWUaWe VWURQg iQViVWeQce RQ VameQeVV URXWiQe SaWWeUQV aQd h\SeU- RU h\SR-UeacWiYiW\ WR 

VeQVRU\ iQSXW. HeQce, Whe\ aUe likel\ WR VhRZ e[WUemel\ XQcRmfRUWable amRQg Vmall chaQgeV, 

aVVRciaWed ZiWh Uigid WhiQkiQg VW\leV (BeaXchaiQe & HiQVhaZ, 2017). IQ geQeUal, ASD 

cRmmXQiW\ XVXall\ cRQViVWV Rf SRRUeU iQWegUaWed YeUbal aQd QRQ-YeUbal cRmmXQicaWiRQ VkillV, 

like Whe XVage Rf bRd\ laQgXage aQd e\eV cRQWacWV, WhXV maiQWaiQiQg aQd deYelRSiQg 
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UelaWiRQVhiSV aUe a challeQgiQg WaVk fRU Whem (LRUd, ElVabbagh, BaiUd, & VeeQVWUa-VaQdeUZeele, 

2018). TheVe kiQdV Rf VigQV aQd V\mSWRmV RccXUUiQg iQ ASD lead Whe SaWieQWV¶ emRWiRQal aQd 

Sh\ViRlRgical diVWUeVV iQ dail\ WaVkV iQ bRWh Rf maiQVWUeam VchRRlV aQd ZRUkSlaceV.  

 

1.2 Situation of ASD individuals in school context 

CRQVideUiQg WR Whe edXcaWiRQal UefRUm b\ HRQg KRQg EdXcaWiRQ BXUeaX ViQce 2000, mRUe aQd 

mRUe high-fXQcWiRQiQg VchRRl-aged VWXdeQWV ZiWh ASD aUe Slaced iQ maiQVWUeam claVVURRm 

ZiWh Vame-aged, W\Sical SXSilV XQdeU Vame academic gRalV. FRllRZed Whe VchRRl UeSRUW fURm 

diffeUeQW cRXQWUieV (Estes, et.al, 2011; MciQWRVh, BUigid, SXgai, BUaXQ & CRchUaQe, 2008), iW iV 

cRQclXded WhaW ASD VWXdeQWV ZeUe faciQg YaUiRXV challeQgeV iQ WeUmV Rf VRcial aQd behaYiRUal 

SURblem, affecWiQg WheiU academic aQd behaYiRUal SeUfRUmaQceV. DeVSiWe Rf Whe RYeUall IQ 

deVcUiSWiRQ WR Whe iQWellecWXal abiliW\ Rf ASD SeeUV, Whe\ WeQd WR haYe a ZeakeU YeUbal abiliW\ 

ZiWh deficiWV Rf YiVXal-VSaWial SURceVViQg iQ leVVRQV (WilliamV, GRldVWeiQ, KRjkRZVki, & 

MiQVheZ, 2008). MRUeRYeU, imSaiUed UeadiQg cRmSUeheQViRQ iV alVR fRXQd iQ childUeQ ZiWh 

ASD, leadiQg WR SRRU academic achieYemeQWV (Estes et al., 2011).  

 

The SURblem behaYiRUV XQdeUl\iQg RQ ASD VWXdeQWV demRQVWUaWe high VigQificaQce WR WheiU 

gURZWh ViQce SUe-VchRRl iQWR WeUWiaU\-VchRRl age. RegaUdiQg RQ Whe SeUVSecWiYe Rf ASD child, 

Whe\ ma\ lRVV Whe cRmSeWeQce WR cRmmXQicaWe hiV RU heU QeedV ZiWh RWheUV aQd alVR haUdl\ WR 
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maiQWaiQ VRcial iQWeUacWiRQV RU cRmmXQicaWiRQ ZiWh RWheU SXSilV (NaWiRQal ReVeaUch CRXQcil, 

2001). IQ addiWiRQ, Whe\ ma\ QRW XQdeUVWaQd Whe imSlicaWiRQ behiQd WheiU RZQ behaYiRUV aQd 

Whe iQflXeQce iQdXced. AV a UeVXlW, SXSilV VXffeUed fURm ASD ZRXld haYe mRUe chaQce beiQg 

e[clXded aQd iVRlaWed b\ VRcial, famil\ aQd cRmmXQiW\. GiYiQg aQ e[amSle iQ VchRRl, VRme Rf 

maiQVWUeam VWXdeQWV ma\ QRW XQdeUVWaQd Whe UaWiRQale Rf ASD¶V behaYiRUV, WhXV majRUiWieV ma\ 

adRSW aQ e[clXdiQg VWUaWeg\ WR WheVe childUeQ (SSUagXe aQd RiaQ, 1993). IQ VXm, iW iV maQifeVWed 

WhaW Whe VRcial aQd behaYiRUal SURblemV Rf ASD faciQg iQ VchRRl cRQWe[W lead Whem iQWR aQ 

XQVWable aQd challeQgiQg leaUQiQg eQYiURQmeQW, Zhich ma\ diUecWl\ becRme maiQ baUUieUV 

WRZaUdV aQ effecWiYe VRcial gURZWh Rf Whe ASD iQdiYidXal (HiQVhaZ, 1992, HRUQeU eW al, 2000).  

 

1.3 Description of general intervention strategies 

IQ RUdeU WR faciliWaWe Whe behaYiRUal abiliW\ amRQg ASD childUeQ iQ VchRRl cRQWe[WV, diffeUeQW 

VWUeamV Rf iQWeUYeQWiRQV ZeUe SURSRVed Zhich iV aimiQg WR bXildiQg Whe VRcial cRmmXQicaWiRQ 

cRmSeWeQce aQd alVR UedXce WheiU behaYiRU SURblemV iQ Whe claVVURRm. GiYiQg VRme cRmmRQ 

iQWeUYeQWiRQ e[amSleV, CRgQiWiYe BehaYiRU TheUaS\ (CBT), SeQVRU\ IQWegUaWiRQ TheUaS\ (SIT), 

VRcial VkillV WUaiQiQg aQd VSeech-laQgXage WheUaS\, mXVic WheUaS\, eWc. aUe cRmmRQl\ XVed WR 

UedXce Whe SV\chRlRgical diVWUeVV ZheQ haQdliQg challeQgiQg behaYiRUV.  
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1.4 Music therapy and music-based interventions for ASD individuals 

CRmiQg WR 21VW ceQWXU\, SUacWical gXideliQeV Rf ASD iQWeUYeQWiRQV haV XQdeUgRQe chaQgeV, iQ 

Zhich mXVic WheUaS\ RU mXVic-baVed iQWeUYeQWiRQV became RQe Rf Whe YiWall\ cUXcial VWUaWegieV 

XVed WR faciliWaWe bRWh YeUbal aQd QRQ-YeUbal VRcial cRmmXQicaWiRQ VkillV (GaWWiQR, RieVgR, 

LRQgR, LeiWe & FacciQi, 2011). MXVic iV a kiQd Rf mediXm WhaW maiQWaiQV cRmSlicaWed 

e[SUeVViYe TXaliWieV, aV Zell aV d\Qamic fRUm aQd dialRgXe aQd mXVic WheUaS\ iV defiQed aV ³a 

V\VWemaWic SURceVV Rf iQWeUYeQWiRQ ZheUeiQ Whe WheUaSiVW helSV Whe clieQW WR SURmRWe healWh XViQg 

mXVical e[SeUieQceV aQd UelaWiRQVhiSV WhaW deYelRS WhURXgh Whem aV d\Qamic fRUceV Rf chaQge´ 

(BUXVcia, 1998, S.20). HeUe aUe VRme ceQWUal e[amSleV Rf mXVic WheUaS\ aQd mXVic-baVed 

WechQiTXeV: Whe mRVW cRmmRQ WhUee mXVic WheUaS\ WechQiTXeV ZRXld be ViQgiQg aQd 

YRcali]aWiRQ, iQVWUXmeQW Sla\, mRYemeQW aQd daQce. ASaUW fURm WhaW, VRme ZRXld SUefeU WR XVe 

mXVic imSURYiVaWiRQ, cRmSRViWiRQ, Uh\Whm-baVed acWiYiWieV, eQgagiQg iQ liVWeQiQg e[SeUieQceV 

aQd alVR WaVk-RUieQWed mXVic gameV (KeUQ, RiYeUa, ChaQdleU & HXmSal, 2013). DeVSiWe Rf 

gURXS-baVed aQd SeeU-mediaWed iQWeUYeQWiRQV, mXVic WheUaS\ RU mXVic-baVed iQWeUYeQWiRQV fRU 

ASD SaWieQWV XVXall\ SURYideV iQ WeUmV Rf iQdiYidXal. BeVideV, famil\-ceQWeUed aSSURacheV aUe 

alVR iQcUeaViQgl\ fRXQd iQ WheUaSeXWic VecWiRQV, aVViVWiQg childUeQ ZiWh ASD SaUWiciSaWiQg 

effecWiYel\ iQ mXVic WheUaS\ (Oldfield, Bell & PRRl 2012). DXUiQg Whe iQWeUYeQWiRQV, VSecific 

mXVic acWiYiWieV ZRXld be iQclXded ZiWh Whe iQYRlYemeQW Rf e[SUeVViYe TXaliWieV YaUiaWiRQ, 

d\Qamic VhaSeV aQd dialRgXeV. AlWeUQaWiYe Za\V fRU cRmmXQicaWiRQ ZRXld be cRQdXcWed 
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amRQg WheVe iQWeUYeQWiRQV, aVViVWiQg ASD SeeUV WR achieYe cRmmXQicaWiRQ aQd bXild 

UelaWiRQVhiSV ZiWh RWheUV (KeUQ, RiYeUa, ChaQdleU & HXmSal, 2013).  

 

EYeQ WhRXgh Whe VWUaWegieV RU meWhRdV XVed iQ mXVic-baVed iQWeUYeQWiRQ UeVembled mXVic 

WheUaS\, Whe defiQiWiRQ Rf mXVic WheUaS\ iV cleaUl\ demaUcaWed. MXVic WheUaS\ iV a WheUaSeXWic 

iQWeUYeQWiRQ WRRlV XQdeU cliQical aQd eYideQce-baVed XVage WR fXlfil Whe iQdiYidXali]ed gRalV Rf 

Sh\Vical, SV\chRlRgical, cRgQiWiYe, aQd VRcial QeedV. CRQVideUiQg WR Whe aSSURYed mXVic 

WheUaS\ SURgUam, all Whe VecWiRQV ZRXld be cRmSleWed b\ UegiVWeUed mXVic WheUaSiVW ZiWhiQ a 

WheUaSeXWic UelaWiRQVhiS iQ beWZeeQ WR clieQWV (Bruscia, 1998). AQ aUUa\ Rf SV\chRlRgical 

WheRUieV iV deYelRSed alRQg Whe hiVWRU\ Rf mXVic WheUaS\ fURm diffeUeQW cRXQWUieV. The mRVW 

cRmmRQ fXQdameQWal WheUaSeXWic SURWRcRlV XVed fRU cliQical XVe iQclXdiQg PV\chRd\Qamic 

OUieQWed MXVic TheUaS\ (PUieVWl\, 1975), NRUdRff-RRbbiQV aSSURach (BUXVcia, 1987), GXided 

ImageU\ aQd MXVic (GIM) (BXUQV & WRRlUich, 2004), NeXURlRgical aSSURach (ThaXW, 2012), 

eWc. TheVe mXVic WheUaS\ iQWeUYeQWiRQV VhaUed VimilaU URXWiQe RSeUaWiRQ: (1) aVVeVVmeQW RQ 

Sh\Vical healWh, SV\chRlRgical VWaWXV, VRcial fXQcWiRQiQg, cRmmXQicaWiRQ aQd cRgQiWiYe VkillV 

b\ mXVic WheUaSiVW; (2) deVigQiQg aQd SUeSaUiQg mXVic VeVViRQ fUameZRUk baVed RQ 

iQdiYidXali]ed QeedV b\ XViQg WheRUeWical WechQiTXeV; (3) eQhaQce Whe WUeaWmeQW SURgUeVV Yia 

iQWeUdiVciSliQaU\ aSSURach; (4) eYalXaWiRQ aQd (5) fRllRZ XS. (DaYiV, GfelleU, & ThaXW, 2008) 

CRmSaUed WR deVigQaWed mXVic WheUaS\, mXVic-baVed iQWeUYeQWiRQ SURYideV mRUe fle[ibiliW\ 
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WRZaUdV RSeUaWRU aQd clieQWV, eVSeciall\ feaVible fRU VWXdeQWV ZiWh VSecial QeedV iQ VchRRl RU 

cRXQVelliQg cRQWe[W. The mRVW cUiWical SRiQW iV WhaW mXVic-baVed iQWeUYeQWiRQ QR lRQgeU limiWed 

WR UegiVWeUed mXVic WheUaSiVW; WeacheUV, cRXQVellRUV, VRcial ZRUkeUV ZiWh WUaiQed mXVic VkillV caQ 

alVR be iQYRlYed. MXVic-baVed iQWeUYeQWiRQ QRZada\V aUe Zidel\ aSSlicable iQ VchRRl, 

healWhcaUe aQd WheUaSeXWic fXQcWiRQV Zhich caQ be RSeUaWed b\ RWheU SeUVRQQel iQ UelaWed 

SURfeVViRQal. AccRUdiQg WR A ReYieZ Rf MXVic-baVed IQWeUYeQWiRQ ReSRUWiQg iQ PediaWUicV b\ 

RRbb & CaUSeQWeU (2009), iW iV challeQgiQg WR fXll\ defiQed iQ WeUmV Rf cRmSle[iW\ Rf mXVic 

VWimXli. The gXideliQeV Rf mXVic-baVed iQWeUYeQWiRQ fRcXV RQ Whe fRUmaWV, VeWWiQg, cRQWeQW aQd 

RWheU cRQVideUaWe facWRUV Rf ZhRle SURceVV Rf iQWeUYeQWiRQ iQVWead Rf Whe deVigQaWed UXleV aQd 

cRQdXcWed b\ UegiVWeUed mXVic WheUaSiVW RU QRW (RRbb, CaUSeQWeU & BXUQV, 2011). 

 

BaVed RQ Whe V\VWemaWic UeYieZ Rf mXVic WheUaS\ did UeceQWl\, Whe effecWiYeQeVV Rf WheVe 

iQWeUYeQWiRQ VWUaWegieV cRQdXcWed iQ mXVic WheUaS\ ZeUe VhRZQ RSWimiVWicall\. CRQVideUiQg WR 

Whe VWUaWegieV iQ imSURYiVaWiRQal meWhRdV aQd UeceSWiYe aSSURacheV, Whe cRmmXQicaWiRQ VkillV 

aQd mRWiYaWiRQ Rf VRcial iQWeUacWiRQ, UeSeWiWiYe behaYiRU aQd maiQWaiQiQg aWWeQWiRQ iV eQhaQced 

fURm imSURYiVaWiRQ meWhRdV Zhile iQWeUSeUVRQal UeVSRQVeV aQd VRcial eQgagemeQW iQ bXildiQg 

UelaWiRQVhiSV aUe WeQdV WR SRViWiYe amRQg Whe UeceSWiYe mXVic WheUaS\. The iQWeUYeQWiRQV alVR 

helS ASD SaWieQWV imSURYiQg WheiU QRQ-YeUbal cRmmXQicaWiRQ VkillV XQdeU Whe WheUaS\ cRQWe[W 

(Geretsegger, Elefant, Mössler & Gold, 2016; JameV, SigafRRV, GUeeQ, LaQciRQi, O¶Reill\, 
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LaQg, eW.al., 2015; WigUam & GRld, 2006).  

 

1.5 Rationale of the study 

In this research, a quantitative meta-analysis would be done on effecW Rf mXVic-baVed 

iQWeUYeQWiRQV WRZaUdV imSURYemeQW iQ SUimaU\ RXWcRme (i.e. VRcial iQWeUacWiRQ aQd behaYiRUal 

aVSecWV) fRU SaWieQWV ZiWh AXWiVm SSecWUXm DiVRUdeU. IQ Whe SUeYiRXV Wime, mXVic WheUaS\ ZaV 

Whe majRU iQWeUYeQWiRQ VWUaWegieV XVed WR eQhaQce Whe cRmmXQicaWiRQ aQd behaYiRUal 

SeUfRUmaQceV Rf ASD iQdiYidXalV. An array of research titled in meta-analyses or systematic 

review addressing the effect of music therapy to various outcomes of ASD individuals were 

done before (Li, RRbiQ, SXlliYaQ & K\mla, 2016; Shi, LiQ, & Xie, 2016; Geretsegger, Elefant, 

Mössler, & Gold, 2016). In respect to the quality of the research, some of the review did not 

extract data and make comprehensible statistical analysis (e.g. data interpretation in forest plot) 

from the studies and comparing the result of variables each other into effect of music therapy 

while some of the studies only included randomized controlled studies of music therapy also 

(GaWWiQR, RieVgR, LRQgR, LeiWe & FacciQi, 2011; WigUam & GRld, 2006). The overall effects 

and outcome of ASD individuals and limitation of research based on the music therapy was 

just described in descriptive and narrative manner only which manifested in the form of 

systematic review. For some meta-analysis of the research, randomized controlled trials or 

controlled clinical trials were compared to ASD individuals under interventions of music 
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therapy or standard care among that research. By assessing the risks of bias and extracting data 

of the included studies, VWaQdaUdi]ed meaQ diffeUeQce (SMD) and the effect size were calculated. 

In this accomplished research, short to medium effect of music therapy towards different 

varieties of ASD individuals were examined, including verbal communication skills, non-

verbal communication skills, social-emotional reciprocity, initiating behaviors (Geretsegger, 

Elefant, Mössler, & Gold, 2016). However, as the meta-analysis included all primary and 

secondary outcome variables into the selection criteria, only a small size of studies has been 

included, resulting error limiting to the research.  

 

In previous meta-analysis done on the effectiveness of music therapy for patients with ASD 

(referring to the previous section), it is mentioned that the outcome of music therapy on ASD 

individuals tends to positive and effective. Along the time, due to the needs of different ASD 

community (such as students), it is no longer utilized on music therapy only while music-based 

intervention is also commonly seen in school context today. Even though intervention 

strategies of music therapy and music-based interventions are still sharing similar 

characteristics in terms of musical elements and tools used, they are conducted under different 

environmental settings, protocols. Hence, in order to further explore and strengthen the 

maturity of the music-based intervention, it is significant to analyze its outcome ASD 

community in this study. 
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FRU Whe limiWaWiRQ Rf Whe meta-analysis done before, daWa iV e[WUacWed fRU iQWeUYeQWiRQ Rf mXVic 

WheUaS\ RQl\, Zhich demRQVWUaWed b\ UegiVWeUed mXVic WheUaSiVW. AV Whe mXVic-iQWeUYeQWiRQ 

VWUaWegieV aUe QRW RQl\ limiWed WR mXVic WheUaS\ cRQdXcWed b\ UegiVWeUed mXVic WheUaSiVW, mXVic-

baVed iQWeUYeQWiRQ cRQWaiQV bRaUdeU meaQiQg XQdeU Whe QeZ aSSURach Rf fXQdameQWal mXVical 

WUeaWmeQW. FRU Whe WUadiWiRQ mXVic WheUaS\ WechQiTXeV meQWiRQed abRYe, XViQg acRXVWic 

iQVWUXmeQWV RU YRcal ma\ be a challeQge fRU ASD SaWieQWV ZiWh cRgQiWiYe diVabiliWieV, caXViQg 

Whe limiWaWiRQV iQ iQWeUYeQWiRQ VecWiRQV. IQ Whe VchRRl cRQWe[W, iQWeUYeQWiRQ VWUaWegieV RQ ASD 

VWXdeQWV ma\ QRW be RSeUaWed b\ mXVic WheUaSiVW RQl\ Zhile WeacheUV ma\ alVR be iQYRlYed iQ 

Whe SURceVV, Zhich iV aQ eaVieU aQd adaSWable Za\ fRU ASD VWXdeQWV XQdeUgRiQg Whe 

iQWeUYeQWiRQV ZiWh mXVical elemeQWV. EQhaQciQg Whe e[SeUieQce Rf WaUgeW WR e[SeUieQce mXVic 

Sla\iQg, mXlWi-VeQVRU\ VWimXlaWiRQ XQdeU mXVic-baVed iQWeUYeQWiRQV ma\ demRQVWUaWe Whe 

fXQcWiRQV aV mXVic WheUaS\ (ThaXW & HRembeUg, 2014). HeQce, VWUXcWXUed mXVic-baVed 

iQWeUYeQWiRQV meQWiRQed SUeYiRXVl\ iV VWill a YiWal VWUaWeg\ WR be iQclXded fRU meWa-aQal\ViV.  

 

OQl\ RQe meWa-aQal\ViV (WhiSSle, 2004) ZaV dRQe WR e[amiQe Whe effecW Rf mXVic-baVed 

iQWeUYeQWiRQ WRZaUdV Whe VRcial iQWeUacWiRQ RXWcRme Rf ASD cXUUeQWl\, addUeVViQg Whe TXalified 

VWXdieV XQdeU acceSWable cUiWeUia aQd alVR calcXlaWiQg Whe effecW Vi]e fURm VWXdieV iQclXded. 

ReVXlW fURm 10 iQclXded VWXdieV Rf WhiV meWa-aQal\ViV VhRZed cRQViVWeQW WR Whe fiQdiQgV fURm 

VWXdieV Rf mXVic WheUaS\, maQifeVWiQg Whe SRViWiYe effecWiYeQeVV Rf mXVical WUeaWmeQW WRZaUdV 
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ASD SaWieQWV, SURmRWiQg Whe VRcial aQd behaYiRUal SeUfRUmaQceV Rf ASD iQdiYidXalV. HRZeYeU, 

cRQVideUiQg WhaW WhiV meWa-aQal\ViV fRcXVed RQ mXVic-baVed iQWeUYeQWiRQV, mXVic WheUaS\ 

VWXdieV haYe QRW e[clXded iQ WhiSSle¶V meWa-aQal\ViV WhRXgh (PaViali, 2002; WaWVRQ, 1979; 

WimSRU\ eW al., 1995). MRUe WhaQ WhaW, QRQ-SeeU-UeYieZed WheViV liWeUaWXUeV (CaUURll, 1983; 

ClaXVV, 1994; LaiUd, 1997; LiWchmaQ, 1976; O'LRXghliQ, 2000; WRRd, 1991) RU VWXdieV ZiWhRXW 

aQ\ cRQWURl gURXS (BURZQell, 2002) VWill ZeUe iQclXded, Zhich ma\ ZeakeQ Whe TXaliW\ Rf Whe 

meWa-aQal\ViV. ASaUW fURm Whe cRQVideUaWiRQV meQWiRQed abRYe, defiQiWiRQ Rf aXWiVm haV 

XSdaWed iQ DSM-V (APA, 2013), Zhich iV alVR a UeVeaUch gaS XQdeUl\iQg WR cXUUeQW meWa-

aQal\ViV Rf mXVic WheUaS\ fRU iQdiYidXalV ZiWh ASD. IQ aQ aWWemSW WR beWWeU UecRgQi]e Whe 

UelaWiRQVhiS RQ mXVic-baVed iQWeUYeQWiRQV aQd VRcial iQWeUacWiRQ Rf ASD, WhiV meWa-aQal\ViV 

SURYideV V\VWemaWic UeVeaUch iQ meWa-aQal\ViV ZiWh deVigQaWed cUiWeUia. SWaWiVWical VigQificaQce 

Rf Whe iVVXe caQ be eVWabliVhed b\ RYeUcRmiQg Whe limiWaWiRQV Rf Vmall VamSle Vi]e. 

 

1.6 Aims of study  

The purpose of this meta-analysis was to examine the updated studies of music-based 

interventions used in ASD students (updated ASD definition in DSM-V) (APA, 2013) to 

measure core outcome variables of social communication, social interaction and repetitive 

behaviours in SMD before and after the treatment of music-based interventions. 

 



 16 

1.7 Research questions  

ReVeaUch QXeVWiRQ 1: HRZ iV Whe effecWiYeQeVV Rf mXVic-baVed iQWeUYeQWiRQV WR Whe cRUe aXWiVWic 

V\mSWRmV (e.g. VRcial cRmmXQicaWiRQ, VRcial iQWeUacWiRQ and repetitive behaviours) Rf SaWieQWV 

ZiWh ASD? 
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2. Methodology 

IQ RUdeU WR figXUe RXW Whe UeVeaUch TXeVWiRQ, a cRmSUeheQViYe aQal\Wical daWa-baVe VeaUch Rf Whe 

e[iVWiQg liWeUaWXUe RQ mXVic-baVed iQWeUYeQWiRQV WR VWXdeQWV ZiWh ASD ZRXld be cRQdXcWed.  

 

2.1 Search methods for identifying the studies 

A daWabaVe VeaUch Rf PXbMed aQd EdXcaWiRQ ReVRXUceV IQfRUmaWiRQ CeQWeU (ERIC) XViQg 

BRRleaQ ShUaVe (Music AND intervention AND autism) OR (Music AND intervention AND 

ASD) OR (Music AND intervention AND autism spectrum disorder) was conducted on 

September 21, 2019 and included all previous dates. The selection criteria of studies would be 

described in detail below. The screening process of the studies depends on the content of title 

and abstract of selected articles. Only articles VRUWed ZiWh ³SeeU UeYieZed RQl\´ iQ ERIC would 

be included. Reference list of the selected articles OR other related review articles would also 

be included in the screening process. Only articles written in English were considered eligible 

for inclusion. 
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2.2 Selection criteria (Types of study, participants, interventions and outcome measures) 

i. Types of studies  

All relevant studies designed with a comparison of experimental group and parallel control 

group would be included. Only peer-reviewed articles would be included. Studies without any 

control group would be excluded. Review articles would also be excluded. 

 

ii. Types of participants 

The study designs for individuals who are diagnosed and confirmed with autism spectrum 

disorder (ASD) defined in ICD-10, DSM-V would be included. Research studied on 

individuals diagnosed with AXWiVWic diVRUdeU, AVSeUgeU¶V diVRUder, childhood disintegrative 

disorder, and pervasive developmental disorder not otherwise specified (PDD-NOS) listed out 

from subcategories of autism-related disorders in DSM-IV-TR (2000) would be included.  

 

iii. Types of intervention 

Research with music-based interventions would be included. Studies on traditional music 

therapy delivered by registered music therapist would be excluded. Traditional music therapy 

techniques implicate the engagement of acoustic instruments (i.e. keyboard, guitar, percussive 

instruments and vocal, etc.) which is not conducted by registered music therapist would be 

included in this meta-analysis. As the intervention chosen for research is no longer limited to 
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the therapy providing by registered music therapist, the music-based interventions ± the music 

fundamental elements of music (e.g. incorporate and improvisation techniques, listening to 

music, musical storytelling, among other methods) involving in the intervention would be 

included in this study. Only one single section of music-based intervention provided to patient 

would be excluded in this study. Data to examine the effect size of the outcome in long term 

must be included in following time point: before the intervention; after the interventions. 

Research without provide details of interventions (i.e. content, period of intervention, etc.) 

would be excluded in this study. 

 

iY. T\SeV Rf RXWcRme meaVXUeV / FRcXVed RXWcRme e[WUacWiRQ 

Research with the primary outcome measures in area of social communication, social 

interaction, and repetitive behaviours would be included. Sub-divided secondary outcomes 

from these streams can also be included as follows: communications skills for both non-verbal 

and verbal aspects, etc. The demographic background including age, gender, sampling size of 

ASD individuals, severity of ASD under Autism Diagnostic Observation Schedule (ADOS) 

and the Autism Diagnostic Interview ± Revised (ADI-R) and IQ if available would be extracted 

in the research. The daWa ZRXld be liVWed RXW b\ Whe aXWhRU, iQclXdiQg demRgUaShic daWa Rf VWXd\ 

SRSXlaWiRQ, VamSliQg Vi]e aQd meWhRd, iQWeUYeQWiRQ aSSURach (iQclXdiQg Whe deWailV, 

chaUacWeUiVWicV aQd W\SeV Rf iQWeUYeQWiRQV), RXWcRme meaVXUeV, effecW Vi]e aQd IQ if SRVVible.  
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2.3 Data extraction and analysis 

IQfRUmaWiRQ iQclXdiQg Whe aXWhRUV, \eaU aQd cRXQWU\ Rf SXblicaWiRQ, VWXd\ deVigQ, demRgUaShic 

deWailV, iQWeUYeQWiRQ aSSURach aQd RXWcRme meaVXUeV ZRXld be VXmmaUi]ed iQ Wable fRUm. The 

meWa-aQal\ViV ZRXld be cRQdXcWed ZiWh Whe e[WUacWed daWa b\ Meta-Essentials. GUaSh Rf fRUeVW 

SlRW ZRXld be VhRZQ fRU Whe UeVXlW Rf meWa-aQal\ViV. IQ Whe deSeQdeQce Rf aYailable RU 

calcXlaWed VWaQdaUdi]ed meaQ diffeUeQce (SMD) (Hedge’s g), Whe effecW Vi]e ZRXld be 

maQifeVWed b\ XViQg cRQfideQce iQWeUYal (CI), Z YalXeV (Z) aQd P YalXeV (P) iQ Whe daWa aQal\ViV 

SURceVV. The heWeURgeQeiW\ acURVV Whe UeVeaUch ZRXld be e[amiQed fRU Whe cRQVideUaWiRQ Rf 

effecW mRdel iQ WhiV meWa-aQal\ViV. 
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3. Results 

3.1 Process of literature search and excluded studies 

LiWeUaWXUe ZaV VeaUched WhURXgh WZR daWabaVe eQgiQeV: PXbMed aQd ERIC. OQe hXQdUed aQd 

eighW\-VeYeQ aUWicleV ZeUe UeWUieYed baVed RQ Whe VeaUched ke\ZRUdV. FRXU Rf Whem ZeUe 

elimiQaWed dXe WR dXSlicaWiRQ. The UemaiQiQg aUWicleV ZeUe SUelimiQaUil\ VcUeeQed b\ UeadiQg 

Whe WiWle aQd abVWUacWV. ThiUW\ aUWicleV fXUWheU VelecWed fURm VeaUched eQgiQeV (PXbMed aQd 

ERIC) aQd fiYe mRUe haQd-VeaUched aUWicleV ZeUe XQdeUgRQe VecRQd-URXQd VcUeeQiQg b\ 

UeadiQg Whe fXll We[W. AfWeU cRmSaUiQg WheiU UeVSecWiYe meaVXUe RXWcRmeV, fRXU aUWicleV fRcXViQg 

RQ VRcial cRmmXQicaWiRQ Rf caVeV ZeUe iQclXded iQ WhiV meWa-aQal\ViV. DeWailed iQfRUmaWiRQ 

abRXW Whe iQclXded aUWicleV aQd UeaVRQV Rf e[clXViRQV RQ Whe meWa-aQal\ViV iV VXmmaUi]ed iQ 

Fig. 1. 

 

3.2 Overview of included studies 

FRXU aUWicleV (Lim, 2010; FaUmeU, 2003; ShaUda, eW al, 2018 aQd SUiQiYaVaQ, PaUk, Neell\ & 

BhaW, 2015) aUe eligible fRU iQclXViRQ iQ Whe VWXd\ (Vee Table 1). All Rf Whem ZeUe UaQdRmi]ed 

cRQWURlled WUialV. All VWXdieV haYe UeSRUWed UelaWiYel\ Vmall VamSle Vi]eV, UaQgiQg fURm Q = 10 

(FaUmeU, 2003) WR Q = 48 (ShaUda, eW al, 2018). A WRWal Rf 114 caVeV ZeUe iQclXded iQ Zhich 60 

caVeV belRQged WR Whe e[SeUimeQWal gURXS aQd 54 caVeV ZeUe iQ Whe cRQWURl gURXS. AYeUage meaQ 

age Rf VXbjecWV amRQg iQclXded VWXdieV YaUied beWZeeQ 2 WR aURXQd 10, Zhich maQifeVWed WhaW 
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RQl\ childUeQ aUe aVVeVVed. FRU Whe geQdeU allRcaWiRQ, aVide fURm RQe aUWicle ZiWhRXW 

iQfRUmaWiRQ SURYided, RWheU WhUee VWXdieV VhRZed WhaW mRUe male SaUWiciSaQWV iQYRlYiQg RQ Whe 

iQWeUYeQWiRQ (i.e. a WRWal Rf 74 male caVeV aQd 12 female caVeV) (FaUmeU, 2003; ShaUda, eW al, 

2018 aQd SUiQiYaVaQ, PaUk, Neell\ & BhaW, 2015). OQl\ RQe VWXd\ iQclXded SaUWiciSaQWV ZiWh 

echRlalic (Lim, 2010). All deWailV Rf demographic background from 4 included trials can refer 

to Table 1. 

 

ThUee VWXdieV cRmSaUed Whe mXVic-baVed iQWeUYeQWiRQ ZiWh WUeaWmeQW aV XVXal, iQYRlYiQg (1) 

behaYiRUal iQWeUYeQWiRQ imSlemeQWed iQ QRQ-mXVic cRQWe[W (ShaUda, eW al, 2018), (2) 

iQWeUYeQWiRQ ZiWhRXW aQ\ mXVical elemeQWV (XVage Rf gXiWaU, dUXm aQd ViQgiQg WechQiTXeV) 

(FaUmeU, 2003), RU (3) SURYidiQg VedeQWaU\, WableWRS acWiYiWieV (SUiQiYaVaQ, PaUk, Neell\ & BhaW, 

2015) Zhile RQe Rf Whe VWXdieV cRmSaUed Whe mXVic SURgUam ZiWh SaVViYe cRQWURl (QR WUeaWmeQW) 

(Lim, 2010). RegaUdiQg Rf iQWeUYeQWiRQV iQ e[SeUimeQWal gURXSV, RQe VWXd\ aSSlied 

imSURYiVaWiRQal mXVic aSSURacheV b\ XWili]iQg VRQg aQd Uh\Whm aV Whe iQWeUYeQWiRQ VWUaWegieV 

(ShaUda, eW al, 2018). TZR VWXd\ e[amiQed Whe SeUfRUmaQce Rf VXbjecWV b\ SURYidiQg YaUiRXV 

mXVic acWiYiWieV, like ZaWchiQg a mXVic YideR, XViQg mXVic iQVWUXmeQWV, eWc. (Lim, 2010; FaUmeU, 

2003). OQe VWXd\ RffeUed Uh\Whm mXVical SURgUamV Yia ViQgiQg, V\QchURQRXV mRYemeQW, aQd 

imiWaWiRQ gameV (SUiQiYaVaQ, PaUk, Neell\ & BhaW, 2015). DiffeUeQW aVVeVVmeQWV ZeUe iQclXded 

iQ cRmSaUiQg Whe effecW Rf VRcial cRmmXQicaWiRQ RXWcRme meaVXUeV amRQg WheVe fRXU aUWicleV, 
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iQclXdiQg (1) ChildUeQ'V CRmmXQicaWiRQ CheckliVW (CCC-2) (ShaUda, eW al, 2018); (2) VeUbal 

PURdXcWiRQ EYalXaWiRQ ScRUe (Lim, 2010); JRiQW aWWeQWiRQ (SUiQiYaVaQ, PaUk, Neell\ & BhaW, 

2015); VeUbal UeVSRQVeV (FaUmeU, 2003). 

 

3.3 Quality of included studies 

OQl\ RQe aUWicleV SURYided fXll iQfRUmaWiRQ abRXW demRgUaShic iQfRUmaWiRQ Rf all caVeV, 

iQclXdiQg meaQV aQd VWaQdaUd deYiaWiRQ (SD) Rf age, geQdeU UaWiR, iQWelligeQce TXRWieQW (IQ) 

aQd AXWiVm DiagQRVWic ObVeUYaWiRQ SchedXle (ADOS) daWa (ShaUda, eW al, 2018). OQe aUWicle 

RQl\ SUeVeQWed RYeUall meaQ ageV Rf bRWh e[SeUimeQWal aQd cRQWURl gURXS ZiWhRXW aQ\ geQdeU, 

IQ aQd ADOS daWa (Lim, 2010). OQe aUWicle RQl\ SURYided Whe age UaQge Rf VXbjecWV ZiWhRXW 

meaQ aQd SD (FaUmeU, 2003). 

 

3.4 Meta-analysis: Main effect of music intervention  

The maiQ VWXd\ effecW iV VhRZQ b\ a fRUeVW SlRW, geQeUaWed b\ WRUkbRRk 3 (MeWa-EVVeQWialV 

DiffeUeQceV beWZeeQ iQdeSeQdeQW gURXSV - cRQWiQXRXV daWa.[lV) Rf Meta-Essentials. FURm Whe 

gUaShic diVSla\ aW Fig. 2 & 3, Whe [-a[iV UeSUeVeQWV Whe effecW Vi]e Vcale. Each Rf Whe URZ (ZiWh 

blXe bXlleW) demRQVWUaWed Whe effecW Vi]e Rf iQdiYidXal VWXdieV b\ eVWimaWiQg iQ fRUm Rf a meaQ 

SRiQW aQd 95% cRQfideQce iQWeUYal (CI) (liQe iQ black cRlRU). Si]e Rf bXlleW UeSUeVeQWV ZeighW 

Rf VWXd\ fURm Whe UeVXlW Rf meWa-aQal\ViV. The bRWWRm URZ (ZiWh gUeeQ bXlleW) UeSUeVeQWV Whe 
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RYeUall VWXd\ effecW Rf meWa-aQal\ViV. 95% cRQfideQce iQWeUYal (CI) (liQe iQ black cRlRU) aQd 

SUedicWiRQ iQWeUYal (liQe iQ gUeeQ cRlRU) ZeUe VhRZQ ZiWh cRmbiQed effecW. The SUeVeQWaWiRQ Rf 

Whe URZ haV diffeUeQW YaUiRXV illXVWUaWiRQV aQd iQWeUSUeWaWiRQV. IQ W\Sical ViWXaWiRQV: (1) If headV 

Rf cRQfideQWial iQWeUYalV aUe eQWiUel\ RQ Whe SRViWiYe Vide Rf ]eUR, WhiV iQdicaWeV WhaW Whe iQclXded 

VWXdieV haYe VWaWiVWicall\ VigQificaQW SRViWiYe effecW WR Whe iQWeUYeQWiRQ. (2) If headV Rf 

cRQfideQWial iQWeUYalV aUe eQWiUel\ RQ Whe QegaWiYe Vide Rf ]eUR, WhiV iQdicaWeV WhaW Whe iQclXded 

VWXdieV haYe VWaWiVWicall\ VigQificaQW QegaWiYe effecW WR Whe iQWeUYeQWiRQ. (3) If RQe Rf Whe headV 

Rf cRQfideQWial iQWeUYal iQclXde ]eUR, WhiV iQdicaWeV WhaW Whe iQclXded VWXdieV caQQRW VhRZ a 

VWaWiVWicall\ VigQificaQW effecW (Hak, YaQ Rhee & SXXUmRQd, 2016). 

 

ASSlicaWiRQ Rf fi[ed-effecW mRdel 

CRQVideUiQg Whe Vi]e Rf bXlleW fURm fRUeVW SlRW (Vee Table 2 aQd Fig. 2), iQclXded VWXdieV 

maQifeVWV diffeUeQW ZeighWiQg cRmSaUiQg WR UaQdRm-effecW mRdel. ShaUda, eW al (2018) alVR had 

Whe higheVW ZeighWiQg (aURXQd 47%) Zhile FaUmeU (2003) SUeVeQWed Whe lRZeVW ZeighWiQg 

(aSSUR[imaWel\ 10%) amRQg 4 iQclXded VWXdieV. The RWheU WZR VWXdieV VhaUed VimilaU ZeighWiQg 

iQ URXghl\ 20% UeVSecWiYel\ WR Whe meWa-aQal\ViV (SUiQiYaVaQ, PaUk, Neell\ & BhaW, 2015; Lim, 

2010). AlWeUaWiRQ Rf Whe mRdel WR fi[ed-effecW meWa-aQal\ViV, Whe UeVXlW Rf cRmbiQed effecW Vi]e 

ZaV Hedge’s g = 0.67, CI = (0.04, 1.29), Z = 3.40 aQd P = 0.001. FRU eaVieU cRmSaUiVRQ ZiWh 

RWheU meWa-aQal\ViV XViQg Cohen’s d, Whe UeVXlW Rf cRmbiQed effecW Vi]e caQ alVR VWaWe aV Cohen’s 
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d = 0.68, CI = (0.04, 1.33), Z = 3.39 aQd P = 0.001.ThiV iQdicaWeV WhaW WheUe ZaV VigQificaQce 

VhRZiQg RQl\ iQ fi[ed-effecW mRdel fRU Whe VRcial cRmmXQicaWiRQ VcRUeV beWZeeQ e[SeUimeQWal 

gURXS aQd cRQWURl gURXS XSRQ Whe mXVic-baVed iQWeUYeQWiRQ ZiWh faYRUable effecW WRZaUdV 

SeRSle diagQRVed iQ ASD.  

 

ASSlicaWiRQ Rf UaQdRm-effecW mRdel  

IQ aQal\]iQg Whe Vi]e Rf bXlleW fURm fRUeVW SlRW (Vee Table 2 aQd Fig. 3), ShaUda, eW al (2018) had 

Whe higheVW ZeighWiQg (aURXQd 28%) Zhile FaUmeU (2003) SUeVeQWed Whe lRZeVW ZeighWiQg 

(aURXQd21%) amRQg 4 iQclXded VWXdieV. The RWheU WZR VWXdieV VhaUed VimilaU ZeighWiQg iQ 

URXghl\ 25% UeVSecWiYel\ WR Whe meWa-aQal\ViV (SUiQiYaVaQ, PaUk, Neell\ & BhaW, 2015; Lim, 

2010). ASSlicaWiRQ Rf UaQdRm-effecW mRdel WR Whe meWa-aQal\ViV UeSRUWed Whe UeVXlW Rf cRmbiQed 

effecW Vi]e ZaV Hedge’s g = 0.88, CI = (-0.84, 2.59), Z = 1.62 aQd P = 0.104, iQ Zhich VhRZiQg 

QR VigQificaQW diffeUeQce beWZeeQ e[SeUimeQWal aQd cRQWURl gURXSV. 

 

 

 

 

 

 



Fig. 1 Study Flow Diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

153 Records identified through 
database searching 
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153 Records screened  
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 130 abstracts of 153 records excluded 

30 Records screened  
(Title and abstract read) 

23 abstracts of 30 records excluded 

30 full-text articles from searched engines / +5 Hand search 
assessed by eligibility 

Reasons for exclusion: 
(i) Traditional music therapy (18) 

(ii) No control group (2) 
(iii) No ASD (4) 

(iv) Review articles (33) 
(v) Case studies (2) 
 (vi) Irrelevant (71) 

 

4 full-text articles of 36 records included for 
the meta-analysis 

153 Records remained after 
duplicates removed 

Reasons for exclusion: 
(i) Traditional music therapy (8) 

(ii) Single subject design (1) 
(iii) No control group (7) 
(iv) Review articles (5) 

(v) No relevant outcome (10) 
(vi) Irrelevant (1) 

30 Records remained after 
duplicates removed 

Reasons for exclusion: 
(i) Traditional music therapy (1) 

(ii) No control group (5) 
(iii) No ASD 

(iv) Review articles (6) 
(v) Case studies (2) 
 (vi) Irrelevant (9) 
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Table 1: Characteristics of included studies 

Authors Year  Country 
Study 

design 
Symptomatology  Comorbidity  

Sample 

size N 

(n EG)  

Age,  

mean yrs (SD) / 

EG AND CG 

Sex (M:F) 

/ EG AND 

CG 

IQ, mean 

(SD) / EG 

AND CG 

ADOS data 

mean (SD) / 

EG AND CG 

Music-based 

interventions 

Control 

interventions 

All outcome 

measures 

Included 

outcome 

measures 

Sharda, et 

al 
2018 Canada RCT  ASD (DSM-IV) / 48 (25) 

10.30 (1.91) /  

10.20 (1.87) 
21:5 / 22:3 

102.00 

(18.82) / 

94.00 

(18.18) 

15.64 (5.50) /  

14.84 (4.62) 

Improvisational 

approaches 

through song and 

rhythm  

Behavioral 

intervention 

implemented in a 

non-musical 

context 

CCC-2, SRS-II, 

PPVT (Primary) /  

FQoL, VABS-MB 

(Secondary) 

CCC-2 

Lim 2010 

United 

States of 

America 

RCT  
ASD (CARS / 

ADI-R) 
Echolalic 32 (18)  4.75 / / / 

Watched a music 

video containing 6 

songs and pictures 

of the 36 target 

words 

Received no 

treatment  

Verbal Production 

Evaluation Score 

Verbal 

Production 

Evaluation Score 

Srinivasan, 

Park, 

Neelly  

& Bhat 

2015 

United 

States of 

America 

RCT 
ASD (ADOS-

2/SCQ) 
/ 24 (12) 

7.88(2.56) /  

7.36(2.02) 
11:2 / 11:1 / / 

Rhythm group: 

Singing, 

synchronous 

movement, and 

imitation games  

Sedentary, 

tabletop 

activities that 

focused on 

promoting social 

communication, 

academic, and 

fine motor skills  

Joint attention 

(JA)  

Training-specific 

social attention 

Joint attention 

(JA)  

Farmer 2003 

United 

States of 

America 

RCT ASD / 10 (5) 2 to 5 9:1 / / 

Each session lasted 

approximately 20 

minutes and was 

based on five 

different activities  

Only difference 

between the 

nonmusic and 

music sessions 

was the use of 

the guitar, drum, 

and singing  

Verbal responses 

Gesture responses 
Verbal responses 
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Table 2: Details of effect size (Fixed-effect model) 
 

 Study Hedges’ g CI Lower limit CI Upper limit Weight 
Random-effect model Fixed-effect model 

1 Sharda, et al, 2018 0.34 -0.23 0.93 27.90% 46.76% 
2 Lim, 2010 2.26 1.40 3.23 24.97% 19.16% 
3 Srinivasan, Park, Neelly & Bhat, 2015 -0.18 -1.00 0.63 25.99% 24.57% 
4 Farmer, 2003 1.24 -0.09 2.84 21.15% 9.51% 
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Figure 2: Meta-analysis forest plot (Fixed-effect model) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Meta-analysis forest plot (Random-effect model) 
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4. Discussion 

4.1 Summary of studies 

IQ SUeVeQW meWa-aQal\ViV, iW aimed WR iQYeVWigaWe Whe effecWiYeQeVV Rf mXVic-baVed iQWeUYeQWiRQV 

WR imSURYe Whe VRcial cRmmXQicaWiRQ VkillV Rf SaWieQWV ZiWh ASD. IQ WeVWiQg Whe WUialV ZiWh 

fi[ed-effecW mRdel, VigQificaQW UeVXlWV ZeUe RbVeUYed, SURSRViQg WhaW mXVic-baVed iQWeUYeQWiRQV 

caQ iQcUeaVe Whe VRcial cRmmXQicaWiRQ VkillV Rf SXSilV ZiWh ASD. B\ cRmSaUiQg Whe UeVXlWV 

ZiWh RWheU meWa-aQal\ViV (Geretsegger, Elefant, Mössler, & Gold, 2016; JameV, eW.al., 2015; 

WhiSSle, 2004), Whe fiQdiQgV SURYided VXSSRUW fRU mXVic-baVed iQWeUYeQWiRQV iQ Whe WUeaWmeQW 

Rf childUeQ aQd adRleVceQWV. IQ Whe fRllRZiQg, Whe UeVXlWV iQ accRUdaQce ZiWh Whe UeVeaUch 

TXeVWiRQ, meWhRdRlRgical diffeUeQceV beWZeeQ VWXdieV aQd Whe imSlicaWiRQV Rf Whe meWa-aQal\ViV 

ZRXld be diVcXVVed. AVide fURm eVWimaWiQg Whe effecWV RQ iQWeUYeQWiRQ maiQl\ b\ fi[ed-effecW 

mRdel, effecWV RQ SRSXlaWiRQ leYel ZRXld fXUWheU be UeYieZed b\ UaQdRm-effecW mRdel. FiQall\, 

limiWaWiRQV aQd imSlicaWiRQ fRU fXWXUe UeVeaUch diUecWiRQ ZeUe SURYided. 

 

4.2 Methodological differences between studies 

The fRXU iQclXded VWXdieV iQ Whe meWa-aQal\ViV iQYRlYed YaUieW\ Rf meWhRdRlRgical aSSURacheV, 

Zhich iV RQe Rf Whe maiQ facWRUV affecWiQg Whe VigQificaQce Rf WUeaWmeQW amRQg ASD iQdiYidXalV. 

The fiUVW iQclXded VWXd\ fURm CaQada, SaUallel-gURXS RCT b\ ShaUda, eW al (2018) XWili]ed aQ 

aVVeVVRU-bliQded meaVXUeV deVigQ iQ aimV Rf cRmSaUiQg Whe effecW Rf mXVic iQWeUYeQWiRQ ZiWh 
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behaYiRUal iQWeUYeQWiRQ imSlemeQWed iQ a QRQ-mXVical cRQWe[W ZiWh a VamSle Rf Q = 48 VchRRl-

aged childUeQ (i.e. 6-12 \eaUV) ZhR VXffeUed fURm ASD. The SaUWiciSaQWV ZeUe XQdeU VcUeeQiQg 

fURm Whe cRmmXQiW\ Zhile meW Whe cUiWeUia Rf ASD fURm DiagQRVWic aQd SWaWiVWical MaQXal Rf 

MeQWal DiVRUdeUV, FRXUWh ediWiRQ (DSM-IV) (APA, 2000). All SaUWiciSaQWV UeceiYed 8-12 ZeekV 

45-miQXWe iQdiYidXal Zeekl\ VecWiRQV b\ Vame UegiVWeUed mXVic WheUaSiVW. The mXVic-baVed 

iQWeUYeQWiRQ ZaV baVed RQ Whe child-ceQWUic aSSURach, ZiWh XVage iQ a cRUSXV Rf mXVical 

iQVWUXmeQWV, VRQgV aQd Uh\Whmic cXeV ZaV XVed dXUiQg Whe iQWeUacWiRQ beWZeeQ WheUaSiVW aQd 

VXbjecWV. The SUagmaWic VRcial cRmmXQicaWiRQ RXWcRme ZaV meaVXUed Yia Whe ChildUeQ¶V 

CRmmXQicaWiRQ CheckliVW (CCC-2) (BiVhRS, 1998). PRVW-iQWeUYeQWiRQ VcRUe Rf CCC-2 ZaV 

VigQificaQWl\ higheU iQ Whe e[SeUimeQWal gURXS iQ cRmSaUiVRQ Rf cRQWURl gURXS, maQifeVWiQg Whe 

imSURYemeQWV iQ VRcial cRmmXQicaWiRQ XQdeU mXVic-baVed iQWeUYeQWiRQ.  

 

AmeUicaQ VWXd\ b\ Lim (2010) iV alVR iQ RCT deVigQ cRmSaUiQg Whe gURXS Rf Q = 18 XQdeU 

mXVic WUaiQiQg RU VSeech WUaiQiQg (Q = 18) ZiWh a cRQWURl Rf Q = 14 iQ VeWWiQg ZiWhRXW aQ\ WUaiQiQg 

SURYided RQ Whe YeUbal SURdXcWiRQ Rf childUeQ diagQRVed Rf ASD ZiWh ChildhRRd AXWiVm RaWiQg 

Scale (CARS) (ShRSleU, ReichleU, & ReQQeU, 1986) RU AXWiVm DiagQRVWic IQWeUYieZ±ReYiVed 

(ADI-R) (APA, 2000). The mXVic-baVed iQWeUYeQWiRQ ZaV deVigQed b\ XWili]iQg Whe mXVic 

WheUaSeXWic cRQceSWV ± deYelRSmeQWal VSeech aQd laQgXage WUaiQiQg WhURXgh mXVic (DSLM) 

(ThaXW, 2005). 6 SieceV ZeUe cRmSRVed befRUe b\ Whe UeVeaUcheU Zhile 36 WaUgeW YRcabXlaU\ 
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ZeUe SUeSaUed aQd UecRUded RQWR a YideR WaSe fRU iQWeUYeQWiRQ. IQ cRQVecXWiYe 3-da\V WUaiQiQg, 

Whe WUaiQiQg ZaV laVW 9 miQXWeV lRQg each Wime ZiWh iQdiYidXal-baViV Zhile Whe VXbjecWV iQ cRQWURl 

gURXS did QRW UeceiYe aQ\ YideRV RU WUeaWmeQWV. SXbjecWV¶ SeUfRUmaQce Rf VRcial cRmmXQicaWiRQ 

ZaV meaVXUed WhURXgh VeUbal PURdXcWiRQ EYalXaWiRQ ScRUe (i.e. deVigQed b\ UeVeaUcheUV). 

SigQificaQW SRViWiYe UeVXlW iV iQdicaWed fURm VXbjecWV¶ VeUbal PURdXcWiRQ EYalXaWiRQ ScRUe afWeU 

Whe mXVic-baVed WUaiQiQg cRmSaUed WR cRQWURl gURXS, VhRZiQg WhaW mXVic ma\ be beQeficial WR 

VRcial cRmmXQicaWiRQ VkillV Rf ASD childUeQ.  

 

AQRWheU RCT SXbliVhed fURm AmeUica b\ SUiQiYaVaQ, PaUk, Neell\ & BhaW (2015) iQYeVWigaWed 

Whe efficac\ Rf Uh\Whmic iQWeUYeQWiRQV aQd URbRWic iQWeUYeQWiRQV cRmSaUed ZiWh VWaQdaUd-Rf-

caUe gURXS RQ VRcial aWWeQWiRQ SaWWeUQV iQ WRWal Rf 36 childUeQ aged beWZeeQ 5 WR 12 \eaUV ZhR 

eQdRUVed ASD b\ SRcial CRmmXQicaWiRQ QXeVWiRQQaiUe (SCQ) (RXWWeU, Baile\, & LRUd, 2003) 

aQd AXWiVm DiagQRVWic ObVeUYaWiRQ SchedXle-2 (ADOS-2) (LRUd eW al., 2012). All iQWeUYeQWiRQ 

ZaV cRQdXcWed iQ 8-ZeekV baViV ZiWh 4-da\V WUaiQiQg SeU Zeek. FRU Whe Uh\Whm gURXS (mXVic-

baVed iQWeUYeQWiRQ), Whe Uh\Whmic elemeQWV Rf mXVic, V\QchURQi]aWiRQ Rf bRd\ mRYemeQW aQd 

beaWiQg Rf mXVic ZeUe XWili]ed iQ Whe WUaiQiQg VecWiRQ. The VWaQdaUd-Rf-caUe (cRQWURl gURXS) 

iQYRlYed WableWRS acWiYiWieV WhaW cRQceQWUaWiQg RQ VRcial cRmmXQicaWiRQ aQd fiQe mRWRU 

cRmSeWeQce. The SUimaU\ RXWcRme Rf Whe VWXd\ ZaV jRiQW aWWeQWiRQ, meaVXUed b\ JRiQW AWWeQWiRQ 

TaVk (JTAT) (BeaQ & EigVWi, 2012). CRmSaUiQg WR Whe SUeWeVW aQd SRVWWeVW UeVXlW, bRWh Uh\Whm 
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aQd cRQWURl gURXS VhRZed imSURYemeQWV WRZaUdV JTAT WRWal UeVSRQVe VcRUeV Rf ASD childUeQ, 

iQdicaWiQg QR beWZeeQ-gURXS diffeUeQW Rf mXVic-baVed iQWeUYeQWiRQ aQd VWaQdaUd-Rf-caUe. 

 

The fRXUWh RCT SXbliVhed iQ AmeUicaQ, FaUmeU (2003) VWXdied Whe effecWV Rf mXVic-baVed 

iQWeUYeQWiRQ RQ cRmmXQicaWiRQ VkillV iQ 10 childUeQ beWZeeQ 2 WR 5 \eaUV Rf age cRmSaUed WR 

QRQ-mXVic WUeaWmeQW. DeWailV Rf diagQRVWic aQd VcUeeQiQg SURceVV RQ V\mSWRmaWRlRg\ ZaV QRW 

UeSRUWed. All VXbjecWV UeceiYed fiYe dail\ VeVViRQV Rf 20 miQXWeV each cRmSUiViQg Rf fiYe 

diffeUeQW acWiYiWieV. The diffeUeQce beWZeeQ mXVic aQd QRQ-mXVic gURXS emShaVi]ed RQ Whe 

XVage Rf mXVical iQVWUXmeQWV aQd ViQgiQg VRQgV. OQl\ mXVic-baVed iQWeUYeQWiRQ aVViVWed 

SaUWiciSaQWV WR Sla\ dUXmV aQd gXiWaUV RU ViQgiQg iQ all fiYe acWiYiWieV Zhile QR mXVical elemeQWV 

ZeUe iQYRlYed iQ Whe cRQWURl gURXS. PRVWliQe meaQ Rf YeUbal UeVSRQVe VcRUeV iQ e[SeUimeQWal 

gURXS VhRZed a VigQificaQW iQcUeaVe iQ beWZeeQ fiUVW VecWiRQ aQd laVW iQWeUYeQWiRQ VecWiRQ Zhile 

QR VigQificaQW diffeUeQce ZaV iQdicaWed iQ cRQWURl gURXS, maQifeVWiQg VRcial cRmmXQicaWiRQ 

VkillV Rf ASD childUeQ ma\ VhRZ imSURYemeQWV XQdeU mXVic-baVed iQWeUYeQWiRQV. 

 

AV VXmmaUi]e Rf fRXU iQclXded aUWicleV VWaWed abRYe, all Rf Whem ZeUe iQ RCT ZiWh UelaWiYel\ 

Vmall VamSle Vi]e. IQ W\SeV Rf mXVic-baVed iQWeUYeQWiRQ, WhUee Rf Whe iQclXded VWXdieV (ShaUda, 

eW al, 2018; SUiQiYaVaQ, PaUk, Neell\ & BhaW, 2015; FaUmeU, 2003) VhaUed VimilaU mXVical 

WechQiTXeV iQWR Whe XVed VWUaWegieV, iQYRlYiQg YRcal ViQgiQg, imSURYiVaWiRQV Yia mXVical 
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iQVWUXmeQWV aQd Sla\iQg gameV ZiWh Uh\Whmic cXeV. MRUeRYeU, VimilaUiW\ ZaV alVR e[iVWed iQ 

Whe VeWWiQg beWZeeQ WheVe WhUee iQclXded VWXdieV. A mXVic WheUaSiVW RU iQYeVWigaWRU ZaV 

SaUWiciSaWed ZiWh Whe VXbjecW WRgeWheU (ShaUda, eW al, 2018; FaUmeU, 2003) Zhile RQe mRUe adXlW 

mRdel jRiQed iQWR Whe iQWeUYeQWiRQ gURXS WRgeWheU iQ VWXd\ Rf SUiQiYaVaQ, PaUk, Neell\ & BhaW 

(2015). IQ cRQWUaVW, Whe iQWeUYeQWiRQ VWUaWegieV fURm VWXd\ Rf Lim (2010) VhRZed diffeUeQce 

cRmSaUed WR RWheU 3 iQclXded VWXdieV, iQYRlYiQg DSLM WechQiTXe. The e[SeUimeQWal gURXS 

RQl\ UeceiYed a SUeSaUed mXVic YideR ZiWh deVigQaWiQg WaUgeW ZRUdV aQd SicWXUeV Zhile QR 

imSURYiVaWiRQal elemeQW ZaV XVed dXUiQg Whe VecWiRQ. IQ UegaUdleVV Rf Whe dXUaWiRQ, VWXd\ Rf 

ShaUda, eW al (2018) aQd SUiQiYaVaQ, PaUk, Neell\ & BhaW (2015) ZaV cRQdXcWed iQ Zeekl\ baViV 

ZiWh 45 miQXWe SeU VecWiRQ Zhile VecWiRQ Rf Lim (2010) aQd FaUmeU (2003) ZaV RSeUaWed ZiWh 

a VhRUWeU SeUiRd (i.e. 9 miQXWeV aQd 20 miQXWeV UeVSecWiYel\) iQ dail\ baViV. RegaUdiQg Rf W\SeV 

Rf cRQWURl gURXS, RQl\ RQe VWXd\ (Lim, 2010) iQYRlYed SaVViYe cRQWURl Zhile Whe RWheU WhUee 

VWXdieV (ShaUda, eW al, 2018; SUiQiYaVaQ, PaUk, Neell\ & BhaW, 2015; FaUmeU, 2003) SURYided 

Whe WUeaWmeQW aV XVXal iQ QRQ-mXVic eQYiURQmeQW. The VWXd\ Rf FaUmeU (2003) VhaUed VimilaU 

flRZ Rf acWiYiWieV beWZeeQ e[SeUimeQWal aQd cRQWURl gURXS iQ Zhich RQl\ mXVical iQVWUXmeQWV 

aQd YRcal ZeUe UemRYed iQ cRQWURl gURXS. CRQVideUiQg Whe iQclXded RXWcRme meaVXUeV UelaWed 

WR VRcial cRmmXQicaWiRQ, WZR VWXdieV cRQceQWUaWed RQ Whe YeUbal SURdXcWiRQ eYalXaWiRQ VcRUe 

RU YeUbal UeVSRQVeV Rf VXbjecWV (Lim, 2010; FaUmeU, 2003) ZiWh Velf-deVigQed VcRUe UaWiQg 

aVVeVVmeQW. OYeUall cRmmXQicaWiRQ SeUfRUmaQce iV diUecWl\ meaVXUed iQ VWXd\ Rf ShaUda, eW al 
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(2018). CCC-2 (BiVhRS, 1998) ZaV XVed fRU Whe aVVeVVmeQW, Zhich iV a TXeVWiRQQaiUe fRUm 

abRXW YaUieW\ Rf child¶V cRmmXQicaWiRQ SURblemV cRmSleWed b\ WheiU SaUeQWV. SWXd\ Rf 

SUiQiYaVaQ, PaUk, Neell\ & BhaW (2015) fRcXVed jRiQW aWWeQWiRQ WR aQal\]e Whe VRcial 

cRmmXQicaWiRQ aQd iQWeUacWiRQ Rf ASD iQdiYidXalV. The VXbjecWV¶ SeUfRUmaQce ZaV aVVeVVed 

b\ JTAT SURWRcRl (BeaQ & EigVWi, 2012) WR check if SaUWiciSaQW caQ giYe a cRUUecW UeVSRQVe fURm 

Whe liVW aQd calcXlaWe Whe RYeUall VcRUe. IQ VXm, URXWiQe WechQiTXeV XVed iQ mXVic-baVed 

iQWeUYeQWiRQV QRZada\V like XViQg mXVical iQVWUXmeQWV, Sla\iQg mXVical YideRV RU eYeQ 

iQYRlYiQg mXVical backgURXQd iQ dail\ acWiYiWieV ma\ SRVVeVV effecWiYe UeiQfRUcemeQW WRZaUdV 

ASD childUeQ. The iQclXded VWXdieV SeUfRUmed Whe iQWeUYeQWiRQ ZiWh diffeUeQW deVigQV Rf 

dXUaWiRQ aQd alVR meaVXUemeQW fRU aVVeVViQg ASD childUeQ. 

 

IQ WeUmV Rf Whe UeSRUWed effecWV, WhUee iQclXded VWXdieV (ShaUda, eW al, 2018; Lim, 2010; FaUmeU, 

2003) maQifeVWV a VigQificaQWl\ SRViWiYe chaQge beWZeeQ e[SeUimeQWal gURXS aQd cRQWURl 

chaQge XQdeU mXVic-baVed iQWeUYeQWiRQ. OQe VWXd\ b\ SUiQiYaVaQ, PaUk, Neell\ & BhaW (2015) 

ZaV ZRUWh\ WR diVcXVVed; Whe RQl\ iQclXded VWXd\ maQifeVWiQg Whe effecW Rf mXVic-baVed 

iQWeUYeQWiRQ aQd VWaQdaUd caUe WRZaUdV ASD childUeQ ZiWhRXW VigQificaQW diffeUeQce. IW iV 

RbVeUYed WhaW bRWh Rf Whe Uh\Whm aQd cRQWURl gURXS iQ WhiV VWXd\ VhRZed SRViWiYe imSURYemeQW 

RQ JTAT befRUe aQd afWeU Whe WUeaWmeQW. B\ cRQVideUiQg WR Whe acWiYiWieV diffeUeQce beWZeeQ 

e[SeUimeQWal aQd cRQWURl gURXS, bRWh Rf Whe gURXSV haYe diYided 6 SaUWV iQ each VecWiRQ, like 
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gUeeWiQg, URXQd XS ZiWh a faUeZell, eWc. The Uh\Whm gURXS haV iQYRlYed Sla\iQg gameV ZiWh 

VRQgV, SXlVe RU makiQg mXVic ZiWh iQVWUXmeQWV. IQ cRQWUaVW, Whe cRQWURl gURXS SaUWiciSaWed aV 

UeadiQg bRRkV, bXildiQg cUeaWiRQV, dUaZiQg iQVWead. JTAT, Whe meaVXUed RXWcRmeV Rf SUiQiYaVaQ, 

PaUk, Neell\ & BhaW (2015) deSeQdV RQ cRmSeWeQce WR VhaUe aWWeQWiRQ ZiWh aQ RbjecW RU eYeQW 

ZiWh aQRWheU SeUVRQ. IW iV QRWeZRUWh\ WhaW all gURXSV haYe iQYRlYed acWiYiWieV SUacWiciQg Whe 

gURVV aQd fiQe mRWRU cRmSeWeQce iQ a gURXS VeWWiQg. HeQce, ASD iQdiYidXalV caQ haYe chaQceV 

eQgagiQg iQ VhaUed aWWeQWiRQ ZiWh Whe adXlW SaUWQeUV iQ Uh\Whm aQd cRQWURl gURXSV, Zhich 

demRQVWUaWed SRViWiYe effecW RQ JTAT.  

 

4.3 Effectiveness and implications of music-based interventions for children with autistic 

symptoms  

ImSlicaWiRQ Rf fi[ed-effecW aQd UaQdRm-effecW mRdel RQ meWa-aQal\ViV 

FRXU VWXdieV iQclXded iQ WhiV meWa-aQal\ViV ZeUe ideQWified iQ WeUmV Rf Whe effecWiYeQeVV aQd 

imSlicaWiRQV Rf mXVic-baVed iQWeUYeQWiRQ WRZaUdV VRcial cRmmXQicaWiRQ VkillV Rf ASD 

iQdiYidXalV b\ cRmSaUiQg Whe e[SeUimeQWal aQd cRQWURl gURXS. BRWh Rf fi[ed-effecW aQd UaQdRm-

effecW mRdelV ZeUe XVed WR aQal\]e Whe RXWcRme. B\ alWeUiQg Whe XVed mRdel, Whe effecW Vi]e 

eVWimaWe chaQged. OQl\ fi[ed-effecW mRdel caQ demRQVWUaWe Whe VWaWiVWicall\ VigQificaQW UeVXlW, 

Zhich meaQV mXVic-baVed iQWeUYeQWiRQ ma\ haYe SRViWiYe effecW RQ ASD SXSilV XQdeU ceUWaiQ 

eQYiURQmeQW. Fi[ed-effecW aQd UaQdRm-effecW mRdelV iQYRlYe YaUiRXV aVVXmSWiRQ aQd cUiWeUia 
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UeVSecWiYel\ XSRQ Whe QaWXUe Rf meWa-aQal\ViV, caXViQg a diYeUVe UeVXlW Rf cRmbiQed effecW RU 

ZeighWiQg amRQg all iQclXded VWXdieV (See Table 3). CRQVideUiQg WR Whe fi[ed-effecW mRdel 

(BRUeQVWeiQ, HedgeV & RRWhVWeiQ, 2007), iWV cRQceSWXal aSSURach aVVXmed WhaW WheUe iV RQl\ 

RQe WUXe effecW Vi]e eVWimaWed baVed RQ Whe iQfRUmaWiRQ SURYided b\ iQclXded VWXdieV. The 

SUeciViRQ Rf Whe cRmbiQed effecW ma\ be affecWed b\ UaQdRm eUURU ZiWhiQ VWXdieV; hRZeYeU, 

laUgeU VamSle Vi]e caQ lead Whe eUURU WeQdiQg WR ]eUR. DXe WR Whe aVVXmSWiRQ Rf ideQWical effecW 

Vi]e fRU all VWXdieV, Whe fi[ed-effecW mRdel aVVigQV Whe ZeighWiQg b\ UegaUdiQg RQ Whe Vi]e Rf Whe 

VWXd\. TheUefRUe, iQ a VWXd\ ZiWh mRUe VXbjecWV, iWV effecW Vi]e becRmeV mRUe iQflXeQWial Zhile 

VWXd\ ZiWh VmalleU SRSXlaWiRQ ZRXld laUgel\ be igQRUed. UQdeU Whe fi[ed-effecW mRdel, Whe 

cRmbiQed effecW Vi]e ZRXld be Vame aV each iQdiYidXal VWXd\ Zhile Whe ZidWh Rf cRQfideQWial 

iQWeUYal (CI) ZRXld aSSURach WR ]eUR. IQ VXm, fi[ed-effecW mRdel VSecXlaWeV WhaW fXQcWiRQiQg Rf 

all VWXdieV aUe ideQWical. EVWimaWed cRmmRQ WUXe effecW Vi]e fURm iQclXded VWXdieV iV geQeUall\ 

aSSlicable WR all VWXd\ iQ Vame SRSXlaWiRQ. EffecWV Rf Whe WUeaWmeQWV aQd iQWeUYeQWiRQV aUe Whe 

RQl\ iQWeUeVWV iQ Whe fi[ed-effecW mRdel. B\ cRQWUaVW, UaQdRm-effecW mRdel haV diVSaUaWe 

aVVXmSWiRQV aQd cRQceSWV RQ meWa-aQal\ViV (BRUeQVWeiQ, HedgeV & RRWhVWeiQ, 2007). UQdeU 

WhiV mRdel, iW iV aVVXmed WhaW Whe WUeaWmeQW effecW VhRZV diffeUeQW iQ each Rf Whe VWXdieV. DXe WR 

h\SRWheViV Rf YaUiaQce RccXU fURm VWXd\ WR VWXd\, VXch aV age aQd cXlWXUal diffeUeQce Rf VXbjecWV, 

heWeURgeQeiW\ Rf iQWeUYeQWiRQ VWUaWegieV, eWc, Whe WUXe effecW Vi]e iV eVWimaWed iQ UaQge Rf QRUmal 

diVWUibXWiRQ. HeQce, iQ RUdeU WR cRQfiUm Whe SUeciViRQ Rf cRmbiQed effecW, QXmbeU Rf VXbjecWV 
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iV QR lRQgeU Whe RQl\ RQe facWRU (i.e. ideQWif\iQg Whe WUXe effecW iQ VSecific SRSXlaWiRQ). NXmbeU 

Rf VWXdieV iQclXde iV alVR cRQVideUed WR eYalXaWe meaQ Rf effecW Vi]e, Zhich iV aQ aYeUage YalXe 

fURm Whe diVWUibXWiRQ Rf effecW Vi]eV. TR SURYide Whe ZeighWiQg Rf iQclXded VWXdieV, iW iV eVWimaWed 

fURm Whe effecW Vi]e QRUmal diVWUibXWiRQ Rf Whe XQiTXe SRSXlaWiRQ iQ each Rf Whe iQclXded VWXdieV. 

IQ aSSl\iQg Whe UaQdRm-effecW mRdel iQWR meWa-aQal\ViV, Whe cRmbiQed effecW Vi]e ZRXld be a 

meaQ YalXe fURm Whe QRUmal diVWUibXWiRQ Rf effecW Vi]eV fURm all iQclXded VWXdieV Zhile Whe 

ZidWh Rf cRQfideQWial iQWeUYal (CI) ma\ VhRZ ZideU cRmSaUed WR fi[ed-effecW mRdel. LRRkiQg 

WR Whe cRmSaUiVRQ beWZeeQ fi[ed-effecW aQd UaQdRm-effecW mRdelV, Whe ZeighWiQg aVVigQiQg 

fURm UaQdRm-effecW mRdel iV faiUeU aQd mRUe eTXiWable Zhile VWXd\ ZiWh laUgeU VamSle Vi]e caQ 

be leVV dRmiQaWed fURm Whe meWa-aQal\ViV. TR VXm XS ZiWh, UaQdRm-effecW mRdel caQ SURYide 

mRUe Ueliable cRmbiQed effecW Vi]e b\ cRQVideUiQg all SRSXlaWiRQ ZiWh mRUe iQclXded VWXdieV, 

Zhich fi[ed WR Ueal ViWXaWiRQ Rf WUeaWmeQWV e[iVWiQg iQ dail\ life. 

 

IQ aQal\]iQg Whe meWa-aQal\ViV Rf cXUUeQW VWXd\ (UefeUV WR Table 2), XQdeU fi[ed-effecW mRdel, 

ShaUda, eW. al (2018), VhaUiQg Whe laUgeVW SRSXlaWiRQ (N = 48) haV Whe higheVW ZeighWiQg, almRVW 

aURXQd 46.8% Rf WRWal. AW Whe Vame Wime, CI Rf WhUee VWXdieV (SUiQiYaVaQ, PaUk, Neell\ & BhaW, 

2015; Lim, 2010; FaUmeU, 2003) iV UelaWiYel\ ZideU WhaQ ShaUda, eW. al (2018), maQifeVWiQg WhaW 

WhiV VWXd\ maiQWaiQed gUeaWeU SUeciViRQ cRmSaUed WR RWheU WhUee. HRZeYeU, FaUmeU (2003) ZiWh 

(N = 10) Zhich iV a Vmall VWXd\, RQl\ cRQWUibXWiQg aSSUR[imaWel\ 10% ZeighWiQg iQ Whe meWa-
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aQal\ViV. OQe mRUe cUiWical SRiQW iV WhaW effecW Vi]e fURm VWXd\ Rf Lim (2010) e[WUemel\ SRViWiYe 

Zhich diVWUibXWeV abRXW RQe fifWh ZeighWiQg iQ WRWal. AV a cRQVeTXeQce, b\ aVVXmiQg all VWXdieV 

aUe eVWimaWiQg Vame effecW Vi]e, Whe cRmbiQed effecW VhRZed SRViWiYe aQd CI lefW Whe ]eUR iQ 

fi[ed-effecW mRdel (Vee Fig. 2). OQ Whe cRQWUaU\ iQ UaQdRm-effecW mRdel, cRmbiQed effecW ZaV 

eVWimaWed fURm Whe UaQge Rf SRSXlaWiRQV fURm all iQclXded VWXdieV Zhile iQdiYidXal effecW Vi]e 

YaUied. UQdeU WhiV ciUcXmVWaQce, each VWXd\ UeSUeVeQWiQg a Yalid effecW Vi]e fRU iWV RZQ XQiTXe 

SRSXlaWiRQ ZiWh aSSURSUiaWel\ balaQced ZeighW iQ meWa-aQal\ViV. HeQce, all fRXU VWXdieV VhaUed 

aURXQd 20-25% ZeighWiQg WR Whe meWa-aQal\ViV, Zhich UedXced Whe imSacW Rf laUge VWXd\ (i.e. 

ShaUda, eW. al, 2018). DXe WR Whe e[WUeme UeVXlW fURm Lim (2010) ZiWh a higheVW ZeighWiQg, Whe 

cRmbiQed effecW Vi]e iV QRZ 0.88 UaWheU WhaQ 0.67 iQ fi[ed-effecW mRdel. NRQeWheleVV, b\ 

cRQVideUiQg all fRXU iQclXded VWXdieV ZiWh balaQced ZeighWiQg, CI Rf eVWimaWed effecW haV a 

ZideU ZidWh (Vee Fig 3). FRXU VWXdieV ZeUe iQclXded iQ WhiV meWa-aQal\ViV Zhich iV a Vmall SRRl 

Rf VWXdieV. IQ WhiV caVe, UaQdRm-effecW mRdel ZaV QRW aQ effecWiYe aW all iQ aQal\]iQg Whe 

cRmbiQed effecW Rf mXVic-baVed iQWeUYeQWiRQ Rf XQiTXe SRSXlaWiRQ Rf ASD childUeQ. HeQce, 

e[amiQiQg Whe iQclXded VWXdieV iV Whe RQl\ iQWeUeVW RQ WhiV meWa-aQal\ViV Zhile UeVXlWV fURm 

fi[ed-effecW mRdel ma\ be a mRUe aSSURSUiaWe RSWiRQ. 
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7DEOH 3: GHQHUDO DLIIHUHQFH RI FL[HG-HIIHFW PRGHO DQG 5DQGRP-HIIHFW PRGHO 

 FL[HG HIIHFW PRGHO 5DQGRP HIIHFW PRGHO 

AVVXPSWLRQ OQe WUXe effecW Vi]e Zhich iV VhaUed b\ all 

Whe iQclXded VWXdieV 

TUXe effecW iV cRXld YaU\ fURm VWXd\ WR 

VWXd\ 

EVWLPDWLRQ RI 

HIIHFW VL]H 

BaVed RQ Whe amRXQW Rf iQfRUmaWiRQ 

caSWXUed b\ all iQclXded VWXd\ 

MeaQ YalXe fURm Whe QRUmal diVWUibXWiRQ 

Rf effecW Vi]eV fURm all iQclXded VWXdieV 

PUHFLVLRQ RI 

HIIHFW VL]H 

1. RaQdRm eUURU RccXUV ZiWhiQ VWXdieV 

 

1. TUXe effecW iQ a VSecific SRSXlaWiRQ 

2. MeaQ Rf Whe WUXe effecWV 

:HLJKWLQJ RI 

HDFK VWXG\ 

BaVed RQ SRSXlaWiRQ Rf VWXd\ BaVed RQ QRUmal diVWUibXWiRQ Rf effecW 

Vi]e fURm iWV XQiTXe SRSXlaWiRQ 

EIIHFW RQ CI x The cRmbiQed effecW iV Vame aV each 

Rf Whe iQdiYidXal VWXdieV 

x The ZidWh Rf Whe cRQfideQce iQWeUYal 

fRU Whe cRmbiQed effecW WeQdV WR ]eUR 

x NRUmal diVWUibXWiRQ 

x WidWh Rf CI ZideU 

IQWHUHVWV LQ EffecWV Rf Whe WUeaWmeQWV SamSle fURm a laUge SRSXlaWiRQ 

 

CRmSaUiVRQ Rf UeYieZ¶V fiQdiQgV 

IQ cRmSaUiQg Whe fiQdiQgV ZiWh RWheU meWa-aQal\ViV RU V\VWemaWic UeYieZV, iW maQifeVWV WhaW Whe 

fiQdiQgV fURm RWheU UeYieZ aUWicleV RQ effecWiYeQeVV Rf mXVic-baVed iQWeUYeQWiRQV fRU ASD 

childUeQ aUe SUedRmiQaQWl\ cRQViVWeQW WR Whe SUeYiRXV eYideQce aQd cRmbiQed effecW Vi]eV 

VhRZQ iQ SUeVeQW meWa-aQal\ViV. Geretsegger, Elefant, Mössler, & Gold (2016) has assessed the 

effect of short- and medium-term effect of both music therapy and music-based interventions 

for children with ASD. Seven primary outcomes have been derived in this systematic review. 

Three studies with for non-verbal communication and two studies for verbal communication, 

total of 57 and 47 participants respectively has been included for analysis. Measurements of 
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non-verbal (Cohen’s d = 0.57) indicated that a medium effect while verbal communication 

(Cohen’s d = 0.33) showed a small to medium effect for music therapy interventions in the 

treatment of pupils with ASD. Caution is warranted that the combined effects in Geretsegger, 

Elefant, Mössler, & Gold (2016) still remained significant by altering from fixed-effect to 

random-effect model. However, it is noted that the interventions of the included studies were 

not restricted to music-based intervention. One study for non-verbal communication (Buday, 

1995) and two studies for verbal communication (Gattino, 2011; Thompson, 2012) adapted 

music therapeutic approach for the experimental group, such as family-centered MT, relational 

MT or structured receptive MT, which involved heterogeneity with the intervention strategies 

of current meta-analysis. Furthermore, few of studies with small sample size has been collected 

for the review may also affect the SMD performances in various effect models.  

 

AQRWheU V\VWemaWic UeYieZ b\ JameV, eW.al. (2015) alVR iQdicaWed SRViWiYe RXWcRmeV fURm Whe 

effecWiYeQeVV Rf mXVic WheUaS\ iQWeUYeQWiRQ WRZaUdV ASD iQdiYidXalV aged fURm 3 WR 5. 

AlWhRXgh Whe iQclXViRQ cUiWeUia cRQdXcWed RQ iQWeUYeQWiRQ VWUaWegieV ZeUe VimilaU WR SUeVeQW 

meWa-aQal\ViV iQ Zhich iW iV defiQed b\ Whe XVage Rf mXVic aV a WRRl iQ dealiQg ZiWh WaUgeWV, iW iV 

QRW UeVWUicWed WR WUadiWiRQal mXVic WheUaS\. MRUeRYeU, iW haV beeQ QRWed WhaW Whe RXWcRme 

meaVXUeV ZeUe QRW limiWed WR SeUfRUmaQceV Rf VRcial cRmmXQicaWiRQ. The iQclXded VWXdieV 

fXUWheU e[SlRUed RWheU VXbcaWegRUieV deSeQdeQW YaUiableV aW Whe Vame Wime, iQclXdiQg behaYiRUal 
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cRmSeWeQce (PaViali, 2004; BRVR, eW al., 2007), iQdeSeQdeQW fXQcWiRQiQg (KeUQ, eW al, 2007), 

emRWiRQal SURblemV (KaWagiUi, 2009), eWc. OQe mRUe meWhRdRlRgical diffeUeQce amRQg VWXd\ 

deVigQV ZaV WhaW VamSle Vi]eV Rf ASD childUeQ iQclXded iQ JameV eW.al.¶V (2015) VWXd\ ZeUe 

UelaWiYel\ Vmall. TheUe ZeUe WZR VWXdieV ZiWh RQl\ 1 ViQgle caVe Zhile 3 VWXdieV had 2 WR 4 caVeV. 

BiaV ma\ e[iVW iQ WheVe VWXdieV, iQflXeQciQg Whe effecW UeSRUWed UegaUdiQg RQ Whe mXVic WheUaS\ 

iQWeUYeQWiRQV. 

 

IQ meWa-aQal\ViV iQclXdiQg 10 WUialV b\ WhiSSle (2004) iQYeVWigaWed Whe effecWV Rf iQWeUYeQWiRQ 

XQdeU mXVic aQd QRQ-mXVic eQYiURQmeQW (iQclXdiQg all mXVic-baVed iQWeUYeQWiRQV RU MT 

VecWiRQ) fRU childUeQ aQd adRleVceQce diagQRVed ZiWh ASD. ReSRUWed effecW Vi]e (Cohen’s d = 

0.77) Zhile CI did QRW iQclXde ]eUR, Whe VigQificaQW UeVXlW iQdicaWed WhaW Whe mXVic-baVed 

iQWeUYeQWiRQV ZeUe effecWiYe WRZaUdV childUeQ aQd adRleVceQW ZiWh ASD. 3 caWegRUieV Rf 

YaUiableV ZeUe diVWUibXWed iQ WheVe 9 WUialV: VRcial behaYiRXUV, cRmmXQicaWiRQ behaYiRXUV, 

cRgQiWiYe VkillV. IQ WeUmV Rf iQWeUYeQWiRQ VWUaWegieV, 5 Rf Whem belRQged WR mXVic WheUaSeXWic 

aSSURach (BURZQell, 2002; LaiUd, 1997; PaViali, 2002; WaWVRQ, 1979; WimSRU\ eW al., 1995) 

Zhile 1 VWXd\ (WRRd, 1991) ZeUe deUiYed fURm RccaViRQal WheUaS\. RemaiQiQg 3 WUialV (CaUURll 

1983; LiWchmaQ, 1976; O'LRXghliQ, 2000) ZeUe XViQg mXVical elemeQWV iQ edXcaWiRQal RU 

cRmmXQiW\-baVed cRQWe[W, VXch aV Sla\iQg BaURTXe mXVic aV backgURXQd Rf Whe acWiYiW\, 

iQYRlYiQg mXVic gameV, Sla\iQg UecRUded VRQgV ZiWh deVigQed l\UicV, eWc. YeW, iW iV QRWed WhaW 
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WhiSSle¶V meWa-aQal\ViV ZaV alUead\ dRQe aURXQd 15 \eaUV agR, Zhich ma\ e[SRVe RXWdaWed 

iQfRUmaWiRQ iQ aSSl\iQg iQWR WRda\¶V VeWWiQg. 

 

OYeUall, mXVic-baVed iQWeUYeQWiRQ fRU childUeQ ZiWh ASD ma\ eQhaQce WheiU SeUfRUmaQceV Rf 

VRcial cRmmXQicaWiRQ iQ bRWh YeUbal aQd QRQ-YeUbal dimeQViRQV. CRmSaUiQg Whe cRmbiQed 

effecWV fURm meWa-aQal\ViV Rf Geretsegger, Elefant, Mössler, & Gold (2016) (i.e. Cohen’s d of 

non-verbal communication = 0.57; Cohen’s d of verbal communication = 0.33) aQd WhiSSle 

(2004) (i.e. Cohen’s d = 0.77), Whe effecW Vi]e fURm Whe UeVXlW iQ SUeVeQW meWa-aQal\ViV (i.e. 

Cohen’s d = 0.68) ZaV cRQViVWeQW ZiWh SUeYiRXV RQe (UefeUV WR Table 4). IQ accRUdaQce ZiWh Whe 

gXideliQeV Rf VWaWiVWical aQal\ViV (CRheQ, 1988), effecW Vi]e Rf 0.3 caQ iQWeUSUeW aV Vmall, 

aSSUR[imaWel\ 0.5 aV mRdeUaWe Zhile aW 0.8 RU abRYe aV laUge effecW. HeQce, fURm eYideQceV 

SURYided fURm YaUiRXV meWa-aQal\ViV dRQe SUiRU aQd SUeVeQW, mXVic-baVed iQWeUYeQWiRQ 

cRQdXcWed a mediXm WR laUge effecW WRZaUdV VRcial cRmmXQicaWiRQ VkillV Rf ASD childUeQ. 

MaQ\ VWXdieV haYe alUead\ iQYeVWigaWed Whe efficac\ Rf WUadiWiRQal mXVic WheUaS\ RQ 

imSURYemeQW Rf SUimaU\ RXWcRmeV RQ ASD iQdiYidXalV. HRZeYeU, mXVic-baVed iQWeUYeQWiRQV 

aUe QR lRQgeU UeVWUicWed b\ WheRUeWical meWhRdV, RSeUaWiRQ SlaceV RU SeUVRQQel aQd dXUaWiRQV. 

The UeVXlW iQdicaWed WhaW SaUeQWV, VchRRl WeacheUV RU VRcial ZRUkeUV caQ alVR SaUWiciSaQW ZiWhiQ 

Whe iQWeUYeQWiRQ fRllRZed cleaU iQVWUXcWiRQV, Zhich SURYideV fle[ibiliW\ iQ aVViVWiQg ASD SXSilV 

UeceiYiQg aSSURSUiaWe iQWeUYeQWiRQ XQdeU eQWiUe mXVic cRQWe[W ZiWh WUeaWiQg SXUSRVeV. 
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7DEOH 4: CRPSDULVRQ RI FRPELQHG HIIHFW VL]HV EHWZHHQ FXUUHQW DQG RWKHUV¶ PHWD-DQDO\VLV 

 

 

4.4 Limitations and Future directions 

FRXU iQclXded VWXdieV ideQWif\iQg Whe effecWV Rf mXVic-baVed iQWeUYeQWiRQ fRU ASD SaWieQWV ZeUe 

aQal\]ed iQ WhiV meWa-aQal\ViV. TheVe fRXU iQclXded VWXdieV maQifeVWed Whe VigQificaQW UeVXlW 

VhRZQ iQ fi[ed-effecW mRdel, VXggeVWiQg mXVic-baVed iQWeUYeQWiRQ ma\ be beQeficial fRU ASD 

childUeQ aQd fRU diffeUeQW SXUSRVeV. HRZeYeU, WheUe iV VWill a feZ Rf limiWaWiRQV UeYealiQg iQ Whe 

iQclXded VWXdieV Zhich ZaUUaQW fXUWheU cRQVideUaWiRQ.  

 

FiUVWl\, iQ UegaUdleVV Rf VcRSe, cXUUeQW meWa-aQal\ViV caQ RQl\ iQclXde UelaWiYel\ feZ VWXdieV (i.e. 

4 WUialV) ZiWh Vmall VamSle Vi]e Rf VXbjecWV (Q = 114). TUeQdV iQ XViQg mXVic-baVed iQWeUYeQWiRQV 

fRU ASD cRmmXQiW\ keeS climbiQg amRQg Whe cRXQWUieV, hRZeYeU, iW iV iQdicaWed WhaW mRVW Rf 

Whe XSdaWed UeYieZ ZeUe dRQe b\ cRQceQWUaWiQg RQ mXVic WheUaS\. RaUe meWa-aQal\ViV RU 

V\VWemaWic UeYieZ haV beeQ dRQe RQ mXVic-baVed iQWeUYeQWiRQV ZiWhRXW XViQg aQ\ deWailV Rf 

 EIIHFW VL]H 
(Cohen¶s d) 

EIIHFW RQ LQWHUYHQWLRQ 

CXUUHQW MHWD-
AQDO\VLV 

0.68 MediXm 

:KLSSOH (2004) 0.77 LaUge 

(GHUHWVHJJHU, 
EOHIDQW, M|VVOHU, & 

GROG (2016) 

(VeUbal) 
0.33 

(NRQ-VeUbal) 
0.57 

Small Medium 
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WUadiWiRQal mXVic WheUaS\ UeceQWl\. The mRVW XS-WR-daWe UeVeaUch RQ Vame aUea ZiWh VimilaU 

iQclXViRQ cUiWeUia ZaV SXbliVhed iQ 2004 (WhiSSle, 2004). YeW, iQclXViRQ cUiWeUia fURm 

WhiSSle¶V meWa-aQal\ViV ma\ UedXce iWV TXaliW\ aQd mRVW Rf Whe liWeUaWXUeV ZeUe UeYieZed SUiRU 

WR 2000. HeQce, iQ RUdeU WR SURYided higheU eYideQce-baVed cRmSaUiVRQ, iQclXViRQ cUiWeUia Rf 

SUeVeQW meWa-aQal\ViV aUe UelaWiYel\ VWUicW aQd VWUiQgeQW.  

 

SecRQdl\, iQ WeUmV Rf VWXd\ deVigQ, Whe iQclXded WUialV VhRZed heWeURgeQeiW\ beWZeeQ 

iQWeUYeQWiRQV aQd aVVeVVmeQW WRRlV. TZR VWXdieV XVed imSURYiVaWiRQal aSSURach ZiWh ViQgiQg RU 

Uh\Whm iQWR Whe iQWeUYeQWiRQV RQ SV\chRlRgical RU edXcaWiRQal baViV. (ShaUda, eW al, 2018; 

SUiQiYaVaQ, PaUk, Neell\ & BhaW, 2005) OQe VWXd\ XVed DSLM fRU Whe iQWeUYeQWiRQ Zhich 

cRQVideUed aV mXVic WheUaSeXWic aSSURach (Lim, 2010). The RWheU VWXd\ iV baVed RQ VWUXcWXUed 

VecWiRQ b\ SURYidiQg mXVic gameV, acWiYiWieV (FaUmeU, 2003). MRUe WhaQ WhaW, fRXU Rf Whe 

iQclXded VWXdieV caUU\ YaUiRXV aVVeVVmeQW WRRlV iQ iQYeVWigaWiQg Whe e[SeUimeQWal RXWcRmeV. 

SWXdieV Rf Lim (2010) aQd FaUmeU (2003) XVed XQSXbliVhed aQd Velf-deVigQed VcRUe aVVeVViQg 

WRRlV iQ WheiU deVigQ, UedXciQg Whe TXaliW\ iQ meaVXUeV Rf geQeUali]aWiRQ. SimilaUiW\, Whe SUeYiRXV 

meWa-aQal\ViV did b\ WhiSSle (2004) alVR maQifeVWed Whe Vame ViWXaWiRQ ZiWh SUeVeQW meWa-

aQal\ViV. IW ma\ dXe WR Whe XQdeYelRSed VWXd\ SURWRcRl fRU a SURSRVed mXVic-baVed iQWeUYeQWiRQ. 

FXUWheU, mXVic-baVed iQWeUYeQWiRQ iV QRW limiWed WR aQ\ WheRU\ Rf WUadiWiRQal mXVic WheUaS\ RU 

cRQdXcWiQg b\ UegiVWeUed mXVic WheUaSiVWV. HeQce, Whe iQWeUYeQWiRQ meWhRdV XVed iQ WheVe WUialV 
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maiQWaiQed high fle[ibiliW\. ThiUdl\, aQRWheU limiWaWiRQ UelaWiQg WR daWa aQal\ViV, iQcRmSleWe Rf 

UeSRUWed daWa ZeUe fRXQd. MRUeRYeU, mRVW Rf Whe VWXdieV did QRW SURYide deWailV Rf cRmRUbidiW\, 

meaQV Rf IQ aQd ADOS daWa. SD Rf bRWh e[SeUimeQWal aQd cRQWURl gURXS ZeUe miVViQg iQ 

FaUmeU¶V VWXd\ (2003), Zhich UeTXiUed fRU e[WeQW calcXlaWiRQ iQ meWa-aQal\ViV.  

 

WiWh UeVSecW WR fXWXUe UeVeaUch iQ VWXd\iQg Whe mXVic-baVed iQWeUYeQWiRQV WRZaUdV ASD 

iQdiYidXalV iQ WUeaWiQg Whe V\mSWRmV, iW iV RbVeUYed WhaW a VWXd\ SURWRcRl fRU SURSRVed 

WUeaWmeQWV iV VWill Qeeded iQ VchRRl- RU cRmmXQiW\-baVed cRQWe[WV. SSeakiQg iQ mRUe deWailV, 

cleaU SUacWical iQVWUXcWiRQV aQd aVVeVVmeQW WRRlV UegaUdiQg WR Ueal aSSlicaWiRQ caQQRW be 

acTXiUed iQ WhiV mRmeQW. The UeaVRQ behiQd WhaW iV mXVic-baVed iQWeUYeQWiRQ caQ be cRQdXcWed 

b\ diffeUeQW SURfeVViRQal SeUVRQQel, VXch aV WeacheUV, VRcial ZRUkeUV, RU eYeQ SaUeQWV. 

NRQeWheleVV, Whe SeUVRQ iQ chaUge VhRXld cRmSUeheQd Whe QeedV Rf WaUgeWV, RbjecWiYeV, 

fXQdameQWal deVcUiSWiRQ Rf acWiRQ iQ RUdeU WR eQhaQce Whe efficieQc\ Rf Whe WUeaWmeQWV. BeVideV, 

iQ mRVW Rf mXVic-baVed iQWeUYeQWiRQV, WheUe ZeUe aQ aUUa\ Rf cRmmRQ XVed mXVical WechQiTXeV, 

iQclXdiQg YRcal, mXVical iQVWUXmeQWV, l\UicV, Uh\WhmV RU melRdic deVigQ. BaVic WUeaWmeQW 

maQXalV aQd VWaQdaUdi]aWiRQ Rf aVVeVVmeQW WRRlV caQ allRZ YaUiRXV XVeUV WR fXUWheU deVigQ WheiU 

RZQ VWUaWegieV XQdeU Whe QeedV Rf VXbjecW aQd alVR SURmRWe iQ-deSWh WUeaWmeQW deYelRSmeQW 

aQd geQeUali]aWiRQ Rf mXVic-baVed iQWeUYeQWiRQV. The SUeVeQW meWa-aQal\ViV ZaV geQeUall\ 

iQYeVWigaWiQg Whe aSSlicaWiRQ Rf mXVic-baVed iQWeUYeQWiRQV RQ VRcial cRmmXQicaWiRQ 
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SeUfRUmaQceV Rf ASD childUeQ. IQYeVWigaWiQg Whe efficac\ RQ mXVic-baVed iQWeUYeQWiRQ fRU 

adRleVceQW aQd adXlW iV VWill ZRUWh\ fRU UeVeaUcheUV. MRUeRYeU, diffeUeQW meaVXUed RXWcRmeV 

caQ be iQclXded fRU cRmSaUiVRQ if mRUe VWXdieV RQ mXVic-baVed iQWeUYeQWiRQV aUe SXbliVhed iQ 

fXWXUe Rf Wime. 
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5. Conclusion 

The aim Rf cXUUeQW meWa-aQal\ViV ZaV WR iQYeVWigaWe Whe effecWiYeQeVV Rf mXVic-baVed 

iQWeUYeQWiRQV WR RQe Rf Whe cRUe aXWiVWic V\mSWRmV, VRcial cRmmXQicaWiRQ SeUfRUmaQceV Rf ASD 

SaWieQWV. IQdeed, dXe WR feZ UeVeaUcheUV ZiWh high-TXaliW\ dRQe iQ Whe SUeYiRXV Wime, RQl\ 4 

VWXdieV haYe beeQ iQclXded fRU Whe meWa-aQal\ViV ZiWh limiWed VamSle Vi]e. HRZeYeU, XQdeU 

fi[ed-effecW mRdel, iW iV VSecXlaWed WhaW mXVic-baVed iQWeUYeQWiRQ caQ SURmRWe aQd imSURYe 

VRcial cRmmXQicaWiRQ VkillV Rf ASD childUeQ b\ cRmSaUiQg ZiWh cRQWURl gURXS. MXVic-baVed 

iQWeUYeQWiRQ ma\ keeS XSdaWiQg iQ WeUmV Rf WUeaWmeQW meWhRdV aQd aVVeVVmeQW WRRlV Zhile mRUe 

SURfeVViRQalV caQ fle[ibl\ SaUWiciSaQW iQ WhiV aUea fRU WheiU clieQWV diagQRVed ZiWh ASD. IQ RUdeU 

WR SURYide higheU eYideQce-baVed, fXWXUe UeVeaUch Rf Whe field iV VWill QeceVVaU\ ZiWh diffeUeQW 

ageV gURXSV aQd RXWcRmeV meaVXUeV Rf ASD SaWieQWV.  
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