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Background: Augmentative and alternative communication (AAC) interventions are used
for children with autism, often as stand-alone communication interventions for those who are
minimally verbal. Our aim was to synthesize the evidence for AAC interventions for children
(up to 21 years), and then consider the role of AAC within established, comprehensive, evidence-
based autism interventions targeting learning across multiple developmental domains.
Design: We completed a systematic search of three databases (OVID Medline, PsycINFO,
ERIC) as well as forward citation and hand searches to identify systematic reviews of AAC
intervention efficacy research including children with autism, published between 2000 and
March 2016 in peer-reviewed journals. Data pertaining to the quality indicators of included
studies, effect sizes for intervention outcomes, and evidence for effectiveness were extracted
for descriptive analysis.

Results: The search yielded 17 systematic reviews. Most provided indicators of research quality
for included studies, of which only relatively few provided conclusive results. Communication
targets tended to be focused on teaching children to make requests. Still, effect size measures
for included studies indicated that AAC was effective to highly effective.

Conclusion: There is growing evidence for the potential benefits of AAC for children with
autism, but there is a need for more well-designed studies and broader, targeted outcomes.
Furthermore, a lack of evidence for the role of AAC within comprehensive intervention
programs may account for a tendency by autism researchers and practitioners to neglect this
intervention. Attempts to compare evidence for AAC with other interventions for children with
autism, including those in which the use of AAC is delayed or excluded in pursuit of speech-
only communication, must take into account the needs of children with the most significant
learning needs. These children pose the greatest challenges to achieving large and consistent
intervention effects, yet stand to gain the most from AAC interventions.

Keywords: autism, augmentative and alternative communication, intervention, research
synthesis

The role of augmentative and alternative
communication for children with autism:

current status and future trends

Over recent decades there has been increasing research that has provided empirical
support for the use of augmentative and alternative communication (AAC) by children
with autism. These children demonstrate pervasive deficits in social communication
as well as repetitive and restricted behaviors.! AAC encompasses various modalities
that can replace or augment a person’s speech and other existing communication skills.
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These modalities are either unaided, usually in the form
of manual signs, or aided, with systems including graphic
symbols displayed on communication boards and in books,
or devices relying on technology, such as speech generating
devices (SGD), including mobile technologies.! About 30%
of children with autism who fail to develop speech skills
sufficient for daily communication functions? and have the
most severe disability stand to benefit most from AAC.!
These children are at particular risk of developing problem
behaviors, limited academic learning, lack of job prospects,
poor social networks, and mental health problems as they
move from childhood to adulthood.!?

Aided AAC, in particular, would seem well suited to
individuals with autism because it has been argued that
they process visual information more easily than auditory
information.** Despite the growth of research influencing
clinical applications,! evidence for AAC as an autism inter-
vention has been identified as emerging only, rather than
established by the National Autism Centre (NAC)®7 in the US.
Emerging interventions are those found by a panel of expert
reviewers to be supported by some, but without sufficient
high-quality studies indicating their benefits for individu-
als with autism.®” This category contrasts with established
interventions for which the NAC panel found sufficient high
quality, quantity, and consistency of research evidence of
treatment effects. Of interest was the separate consideration
of manual signs (also rated as emerging) and visual schedules
(established), both of which are considered forms of AAC
within the field,*® and these were reported by Wendt and
Mirenda and Brown, respectively. Further, there are indica-
tions from the autism field that AAC has been viewed as
having only a limited role (eg, incorporated only after speech-
alone instruction has failed to produce an adequate interven-
tion response, as in the Early Start Denver Model'®), or no
role (eg, Pivotal Response Training'!) in some comprehensive
intervention programs. A failure to consider the benefits of
AAC early in a child’s comprehensive intervention program
is at odds with decades of work from within the AAC field.
The aim of this work has been to ensure that children with
significant communication impairment are provided with
communication support as early as possible.!?

Any attempt to evaluate the role of AAC for children
with autism and identify future avenues for its efficacious
application requires consideration of research from across
both AAC and autism fields. Within each field, research
accumulated over the last 40 years has led to an increasing
number of systematic reviews in an attempt to synthesize and
evaluate the quality of research addressing specific topics.
In AAC, such synthesis began around 1999, in an effort

to apply evidence-based principles from medicine.' Early
reviews by Schlosser and Lee!* indicated gaps in research
quality, particularly in failures to demonstrate generalization
and maintenance or social validity (ie, the practicality of
interventions and the social importance of outcomes).'* Since
then, a number of systematic reviews have been conducted
with a specific focus on AAC and autism (eg, Ganz'). In
autism, similarly, systematic reviews have provided a means
to synthesize and evaluate the quality of a large body of
intervention research (eg, Howlin et al'®), but perhaps none
has been as comprehensive as that completed over a number
of years by the expert panel of the NAC.%’

Aim

Our aim was to summarize the systematic reviews in AAC of
relevance to children with autism to provide a comprehensive
overview of the state-of-the-art in this area. Along with this,
our further aim was to consider the role of AAC within the
context of established interventions identified by the NAC.%7
In particular, we sought to consider existing and potential
points of convergence so as to move both fields forward in
addressing the problems with social communication and
behavior that impede academic learning by and social inclu-
sion of children with autism.

Method

Identifying the reviews
We adopted a combined approach to locate published reviews
addressing AAC in children with autism, beginning with sys-
tematic searches of the databases OVID Medline, PsycINFO,
and ERIC, and then conducting forward citation and hand
searches of reference lists.!” Database search terms were autis*
or autism spectrum disorders or ASD; AAC or augmentative
and alternative, or augmentative communication or alternative
communication, and limits were from 2000 (coinciding with
the earliest systematic reviews in AAC) to March 2016, review
articles, and papers published in English. After the removal of
duplicates, a title and abstract review was conducted, deleting
dissertations and book chapters, and other non-peer-reviewed
journal publications, and reviews relating to facilitated com-
munication, given that it has been evaluated as a non-evidence-
based strategy.®'® Forward citations of early reviews (n=5)
yielded two additional reviews, and hand searches of reference
lists of later reviews (n=13) yielded eleven more. Following
title and abstract reviews of retrieved papers, full-text papers
were retrieved for 37 articles. The search and selection process
are detailed in Figure 1.

Two of the authors then independently evaluated the
retrieved full text articles against the following inclusion
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482 records identified through
database searching

15 additional records identified
through hand searches

v

A4

200 records after duplicates

21 articles excluded
"l (ie, non-peer-reviewed)

A

179 articles screened

10 articles excluded

v

A 4

169 full-text articles | 152 full-text articles
assessed for eligibility "| excluded, with reasons

A

17 studies included

Figure | Flow chart of systematic search.

criteria: (1) a systematic search was conducted; (2) the
review included one or more effect size metrics, with results
reported in either aggregate form or for each included study,
and/or a quality appraisal was conducted of included studies;
(3) studies were of children with autism (up to 21 years, in
line with the NAC®7), or if other participant groups or older
individuals were included, results for children with autism
could be extracted; and (4) all included studies addressed
some aspect of the efficacy of AAC as an intervention or
part of an intervention.

Results

Articles included and data extraction
Seventeen systematic reviews were included (with 100%
agreement between authors). The aims, type of systematic
review and effect size metric (if used), publication period
of included studies, inclusion criteria, quality indicator or
appraisal method, and key findings were extracted. This
information is presented in Table 1, with studies organized
according to key themes relating to review aims. These
themes were (1) overall effectiveness of various types of
AAC and comparison of effectiveness across variables (n=5);
(2) evaluation of the AAC instructional package, Picture
Exchange Communication System (PECS) (n=5); (3) effects
on speech (n=2); (4) use of high technology, including SGD
and newer mobile technologies of iPods®, iPads® (n=4); and
(5) partner instruction (n=1).

Quality indicators

Most included reviews applied some measure of quality
through appraisals that varied in detail: these are summa-
rized in Table 2. These appraisals provided an evaluation of

the rigor of studies, thereby indicating the confidence with
which outcomes could be attributed to the AAC intervention
being investigated. Across the reviews, most studies were of
experimental single case designs (ESCD), and in fact, seven
reviews had this design as an inclusion criterion, '?-2022.26-28.36
Strategies to address the certainty of the evidence varied. In
some reviews, only studies in which experimental control
was demonstrated were included, thereby focusing on internal
validity, such as through the type of design used.* In other
reviews, studies were categorized according to the extent to
which evidence was conclusive.* More detailed appraisals,
such as those based on indicators of quality of ESCD?*” or
group studies®® addressed internal validity and aspects of
external validity, with indicators taken from Horner et al*’
including social validity. In five studies, certainty of evidence
was not addressed directly!?%3 or specific design features,
such as inclusion of treatment fidelity measures®” or broader
indicators, were simply noted.>

Information from reviews that did include some form of
critical appraisal suggests that only few studies provided con-
clusive results, with more providing evidence described as
preponderant in one coding scheme: that is, based on studies
with only minor flaws (Table 2). In some reviews, however,
a large proportion of studies were evaluated as providing
inconclusive results (eg, Schlosser and Koul®).

Measures of effect size

There was debate evident across reviews about the most
appropriate means to measure effect size for ESCD. Ganz
et al,'%20-2836 for example, argued that the Improvement Rate
Difference index had advantages over the frequently used
Percentage of Nonoverlapping Data points, including that it

Neuropsychiatric Disease and Treatment 2016:12

submit your manuscript 2351
Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

lacono et al

£8°0= (z=u) 92/aOS 990= (T=Y) s|IPis

dlwspede/sQDS ££ 0= (T=) S|IDIS [B1205/SD3d ‘€8'0= (Z=U) §D/SD3d ‘85 0= (£=u) uonealunwwod/sJ|d
t1£°0= (8=u) uonesunwwod/gos ‘£/°0= (§|=u) uoneslunwwod/sH3d :sswomno/adhy Hyy ssoude qy|
99°0= (§=u) woou Adeiayy

£1£°0= (£]=u) uonesnpa [epads 4,8 0= (g=u) uoneanpa Jeiauad {0/ 0= (] |=u) swoy :s3unNIas SSOIdE (Y| e

(1102086 1) sa|qetrea

Swo1No pue ‘Jyy jo adky
‘Buyas yoaeasad Aq pajesapow
9q 01 DYV P3PIE JO SSAUIANIDYS
10} WISIINE YIIM S[ENPIAIPUL JO

S3IpNIS GE o Qi salpnIs QDS JO SisAjeue-e1a|y ¢|B 30 ZUBD
SAISN[2UODUI U0 9ANSIZENS 3.9M suosLIedWOD JSYIO || e
(7=u) uonezijeasauag pue SdUBUIIUIBW Ul JNSIJ ‘PAUIGUUOD JUSIDIYD ISOW [dpoW dloydad ‘Udis ‘Ydaads ‘(|=u)
yo9ads uBY3 9ARIRYS doW D|d {(g=u) pauleurew Ja339q DS ‘(|=u) QDS 404 9dua.sa.d (g=u) IUaIdYD
sso| uis ‘ssauaARdRYS Ul [enba uis ‘DI ‘DS ‘(|=u) ureaurew o3 uspJey udis ‘(|=u) paJJspE.d gOS
‘(Z=u) 2AR2RYd auow DId ‘dOs ‘(z=u) enba :youmsoudiw ‘Hid ‘@os ‘(g=u) udis Yyam SUOEZI[EDOA dJow
‘(g=u) 3uaiye aJow §DJJ (/=u) 2AnRYS Y10q :udis SA D]d/SDId ‘(1=U) y2amso.diw oy dduaaj.d
‘@D Pa3npa. Dld PUE Ya3msOIdIW 130q (| =U) DId/SDId 404 (7=u) QDS 40} dudap.d :gog 01 (5=u)
92UBJYIP OU 4O (£=U) IUBIDYYS PUB DANIBYS d40W D|d/SDId :AdDS SA DId/SDId :92UdpIAd Juelapuodald e (2107-#007) sewomno pue
uolIeZ|[BJSUSS pUB DUBUSIUIRW UI SI NS sani[epow DYy jo suosiiedwod
‘AJuo yooads ueyy aAd9Yd dJow udis + Yd29ads ‘pauiajeud saumoid ‘enbs youmsousiw pue saunioid uoLIIID Joy sanijigesip [eauswdojoasp
§D3d || %8 | $93e1s 40} sS9UDANIAYS [enba DS pue WiRIsAs 2.4n1d1d J9YI0/SDId :9IUIPIAD DAISNPUOD) Aua1sew Buiyoeoudde UIIM S[ENPIAIPUI JO SIIPNIS 7l 39
sdnoug Ajiqesip Jay30 pue WsRNE Yam 93443 ‘wisiine A|uo Jo G| ‘salpnis g7 e Jo Supasyy DS JO MIIASI d11eWISAS J91IBARD)
SAISN[2UODUI U0 9ANSIZENS 349M suoslIedWOD JBYI0 || e
uonezieJauss SunIas 4O} SPUBW PasE]-UOIIdUNJ-UOU UBYI SAIDYS SJow paseq uonduny Buljjads
Suiyoe) Joj 9AI3Y9 Ajuo juiid pue urid Yam andino ysoads “andino yoaads tsuonesado 3ulysijqerss
YaIm swiadl Joy a3ueydxa 24mdid asn 03 Aj9yjI| 40w uaJp|Iyd /¢ ‘[enbas sydet3oioyd pue saumoid
auawiedwl [BNSIA YaIM PlIYd 104 AJUO SDTJ UBYI DANDBYD dJ0W Bj|iedg + SO :92UdPIAS JurIopuodald e souedyludis (2107—007) suostiedwod
spuew paJJaja.d-uonsuny-uou ueyy A|pides suow paJinboe || ‘| saseyq [ednsnels — salpms usuodwod uonRUIAIRIUL DY
ul spuew pauuajaad-uonouny Buiepow oapia + Sundwoud + §H3d ‘SO [I-| 9SBYJ :DIUSPIAS BAISNPUOD) dnou8 tuoria11d 10y sani|igesip [eauawdojaAap
DVY 49410 01 D3 paJedwod /9 e Aus1sew Buiyoeoudde Yaim sjenplAlpul jo saipnas dnoud B39
WSNNE %0G ISE9] 18 YIIM 93442 ‘WSINE A|UO JO UDADS SaIpNIs 4| e Jo Bunesw :gDs3 pue DST JO M3IADU DNBWISAS J911BASD)
19°0=SDId '66'0= ADS PUe SO3d
6L0=sIIbIs (8007-0861)
JIWapPEIE {08'0= gD ‘06°0= SIIPIS [BIDOS {66 0= UONEDIUNWIWOD ‘44" 0= SIDDYD |[BIDAC QY| 40} |D %p8 Suis) e S||DJS JIWSPEDE pUE ‘gD ‘s||bjs
(z=u) @os jo asn ‘(z=u) 3uyjjads ‘(g=u) yoaads Jo suonezi[edoa ‘(y=u) gd |BIDOS ‘UOIIEBIIUNWIWOD UO DV JO
‘(H=u) uonedluNWWOD [BId0s ‘(¢ |=u) s1sanba. papnjaul saW02IN0 A3 {dDS “DId ‘SDId :DVV PPV e S109}J9 O} WISINE YIIM S[enpIAIpUI
UBJP|IYD JO %p9 {SAIPMIS T Qi JO saIpnis (1DST JO sisA[eue-eIaly ozl® 39 ZUBD
$9°0 = A4epuodas ‘oz 0= A1eIusawsa|d 9g'0= |ooydsa.d :sdno.s a3e ssoude QY| e (8007—086 1) sa110823ed
£6°0= sanIpiqiowod ajdnjnw + wsnne {9z 0= aQ + wsnne ‘gg 0= wsnne :sdnoud snsouselp ssoude QY| e onsouSelp wsnne pue a3e sso.Ude
(]=u) uonsnpoud pue uoisuaya.idwod paom pue ‘(z=u) Suljjads ‘(g=u) yoaads 1o suonezi[edoA ‘(y=u) g>d S9OUIIYIP PUE ‘gD PUE ‘S||D|S
‘(p=u) uonesiunwwod [edos ‘(¢ |=u) Sunsanbau papnpaur sawonino £ ‘D4 ‘DS ‘SDId :DVV PPV e [BIDOS ‘UOREIIUNWIWOD UO DVY JO
S3IpNIS $7 o Qi 510943 10} (DST JO SisA[eue-e19)y 1|B 39 ZUBD
S9|qeIJBA SS0.40E Uosiiedwod pue SSaUIAIIIYS |[BISAQ
sSuipuy £ay] J03ed1pul IZIS 1233 (po11ad maiaau) swry Apmig

SMB3IASJ PIpN|DUl JO SALIBWIWNG | d]qeL

Neuropsychiatric Disease and Treatment 2016:12

submit your manuscript

2352

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

AAC for children with autism

Dove

(panunuo))

Sb°0/+8'0= saseyd

XIs ‘£€°0/€€°0= saseyd unoj ‘g7°0/§9°0= saseyd aa.y3 :pa3aSier-uou/panaiel oy saseyd §H34 ssoude QY|
suou/p4 0= sanljiqesip a|dnnw + wsnne

$9'0/65°0= AQ + WshNe ‘£4°0/69°0= Wsnne :panad.el-uou/pa1ad.el Joj sdnoud Ajiqesip ssoude qy|
TE'0/6¥'0= Alepuodas

$4°0/09°0= AIRIUSWJP ‘8°0/6/ 0= |ooydsa.d :parad.ier-uou/paradiel Joj sdnoud ade ssoude qy|
(yo9ads) /€70 “(uoneziferos) £7°0 (4D) 19°0= QY| Ueaw — pa1a3.ier-uoN

(€£'0-65°0) §9°0= QY| uedw — pa3asie|

(95°0= ueaW) 79'0—6H 0= @3ued (Y| ‘sdZIs 1292 eJedss ¢

sa1pms ¢

aueoyiudis Jou 3ysnea Sunias ‘paasiyde aseyd 1saysiy ‘oe ‘xos

‘sisoudelp pue (N4 U9amiaq sdiysuonejad ‘g 1o} A] ‘0T 40} ||| ‘9 40} || ‘sauedidnaed sa.4yy Joj | aseyq sem
paJaasew [9A3] 1say8ly {/'¢8= SINpe ‘€*| /= 98e |ooyds ‘G 8= US.P[1Yy> [ooydsaid N :SSIPNIS |[& SSOIdy
(8'87= QS) ¥'¥/= urdBW ANd ‘Al-| S258Yd

WISIANE YIIM USUP|IYD JO | ‘S9IpMIS 9|

(9An29y0 ‘g'g/= urdW) %/6-%ES= d3urd QNd (Ua.P|1y> INoY) gD Ul suononpay

(3An23Y3 ‘%8 £8= UeaW) %00 | —%0p= 28UBd (N :SSWOINO UOHEDIUNWWOY)

Ajuo wsnne ‘(z=u) udis pue (]=u) goHs 01 patedwod §H3d

WSIINE YIIM USJP[IYD JO %06 O3 3y3nea spueyy
‘9Al Ul || ‘sa1pmIs XIs ul | :3ysne saseyd SO3d
WISIINE YIIM USJP|IYd JO Q] ‘SOIpNIS €|

OM] Ul |A @24y3 u ‘OM] Ul Al ‘Al UL

BIBP UONEZI[BJSUSS PUB SDUBUDIUIBL JO B[ [BIDUSD)

(319131183u) £5°0 ‘S0°0= ST ‘(7=u) sewomno yoaads {(|=u paulw.ia1ap 10u) Aljenb arenbapeur

Inq ‘a1eJapow pue uoais 3unsadans §9°0 ‘54°0 SJ (£=u) sewodNo uonedUNWWOD :(g=u) salpnis dnoio)
(y=u pauIwI=ISp 10U ST) SSOUDANIYS

a|qeuonsanb Supesipul (%£ 4= uesw) %001-%5 9= 23uel ANd ‘([9€°0 ©3 10°0-] 1D %56 ‘L1°0= uesw)
97°0 03 G4 |—= 28ued g3 ‘(9=u) sawod3In0 Ydaads {(7=u pauIW.IaI3p 3q J0U P|NOd §J) ANIAYD AJIey
Buneaipur (%97 8= ueaw) %00 |-%p ¥9= d3ues QNd 3oedwi ueayudis Sunesiput ([£9°0-+0°0] 1D

%56 ‘15°0= UraW) 0’| -91°0= d8Ued YYODVSLI ‘(£=U) $9WONNO uoHEdIUNWIWOD (g=U) 4DST
pa1iodau 10u suo ‘||A 9315 01 OMI ‘A] 93EIS 03 OM1 ||| 98EIS 03 3Y3Nnel SIIPNIS XIS

saIpnIs | |

s3uipuly 2AnIsod yaIm Isow ‘SIIpNIs G| Ul BIBP UONEBZI[RISUDD)

s3uipuly aARIsod yaIm 994y S9IPNIS DAl Ul BIBP 9OUBUSIUIR|

SJOIABYDQ UONEBDIUNWWOD Ul sasea.Jdul Juedyiudis :(g=u) saipms dnous JayzQ

Pasn SP.IOM JUJIYIP 40} 0G0 ‘Aduanbauy yosaads oy £9°0=p :(]=u) 1 DY

(€6= uraw) 00| —££8 23ueyoxa 24n3d1d 0| —€'7/= BURI |J3d [[e12A0 ((06= UBaW) 00 |—L'89
a8ueydxa aumoid ‘(g'g/= ueaw) 00| -9 5= d3ues ONd I[BI2A0 ‘6 10} PaTe|Nd[ed |\Id/ANd (¥ 1=U) dDS3
AJuo uaJp|iyd Jo 4T ‘sa1pms /T

(6002-0861)
(yoaads ‘uonezijedos ‘gdH)

198.4e3-Uou pue (SH3J Jo asn)
198481 sso.ude parenualaylq (q)
paJaisew
aseyd ‘sisoudelp ‘93e Jau.ed)
sso.de parenuaJtayiq (e)
:§D3d jo Aoediye
10} WISIINE YIIM S[ENPIAIpUI JO
adl salpnas DST JO SisAjeue-eIa)y
(600T-7007) sa|qeteA a0
pue JauJes| Suowe suondeIUl
Joj [enuajod pue uonedIUNWWOD
[euonsuny Suiysi|qeasa :s3d
Jo Adediys Joj sanijiqesip
[eauswdolaASp Jay30 Jo wsnine
U3IM S[ENPIAIPUI JO S3IpMIS
anNd DS JO MIIADI DNBWNISAS
(£00T—+661) Apifea feros
pue ‘uonezijesauad ‘gD ‘Yosads
‘uUonEDIUNWIWOD :§D3d Jo AdedIyd

Joy sanijigesip [eauswdojaaap

J3Y30 10 WISNE YIIM S[enplAIpuUl
anNd 1O DST JO MIIADI DNBWINISAS

(6007—¥661) sowomnno ysaads

SO1ISIEIS [BIUSIDYUI PUE UONEDIUNWIWOD JO SW.IS)
:saipms dnougy
ANd ‘@4emyos

YYODVSLl :ads3

u1 §O3d Jo Adedyye Joj wispne
YaIM UaJp|Iyd jo salpnis dnoud
pUE (DST JO M3IADU DNBWISAS

(£00T-T661)
S§D3d Jo Aded1a J0o) WISANE AIM
p suayod i1 DY s|enplAIpul jo salpms dnous pue

W3d 8 ANd :dD>s3 ADS3 JO MIIABI DIBWRISAS

gl 39 ZUBD

RIICTe|
pue juedur]

5.ePueq
pue 1ueH

«Ie 39 uiddiy

1193ID
pue uoisa.d

SO3d

2353

submit your manuscript

Neuropsychiatric Disease and Treatment 2016:12

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

lacono et al

(]=u) uonipuod Hyy-uou & ueyl Yoaads aAneEIWIUOU dJow Apuedyudis ul paansad $O3d

{(]1=u) uonipuod Ajuo ysaads suo pue udis 994Y3 SSOIDE SIDUIISYIP OU SAWOINO Ydaads :(z=u) dnous) e

pa1iodau 10U OM) ‘DARDRYBUI
Jo 9|qeuonsanb .unoy ‘9Andaye A|Y3iy Jo AJJie) 8| /7| ‘S9WOIN0 DY 10} 00 |—0= 28ued QN ‘9ANRd3YaUl

12/ ‘9And3y3 A|ysiy Jo Ajie) | 7/4 ‘sowono ydsaads ssoude 0 |—0= 28ued qNd (6=4) dDST e
salpnas || e

(andano yoaads ou) papie 1oy (gg= ueaw) §/—¢¢= a8ues udis 4oy | 7= Yyoaads 40y QN ‘SsaIpnis

OM) (9= ueaw) 7|—¢ pasSe ‘WsiNe YIIM UJP[IYD N0} :|0.IUOD [eIUdWIIdXD paje.asuowap salpnis XIS e
wsnne yaim siuedpnaed /9 Jo % | € ‘sIpnIs €7 o

2AnD3YaUI ‘Yoaads s pliyd Buiseaddul aAndays Ajie) ‘(] /= ueaw) 00 |—| £= yd9ads

Buisn Sunsanbau Jo 3uijjads Joj N Quespuodaad saays (§=u) yoaads anoyam pue yaim oS e

09-57= @Sued

DVYV uostiedwod 4o} ‘00 |= dOS 410} ANd 2ueiapuodaud 1ses| 38 U0 (9 |=U) DYV 49410 SA 0OS e

(wnipaw o1 Jlews ‘1Y 1) 79°0—17°0=$3 (A@DS3 7) 0= ANd uonanpoud
Yo2ads {(SSaUDAIIDRYD Ik} ‘49°0= UedW) 00 |—0= AZd ‘(7Z=U) gD ul uononpa. DA1dYd AJJIe} ‘6/ 0= Ueaw)

001 —£p= 28ued gNd ‘(=) Sunsanbau :(97=u) a8esoed Jusunea.sy e jo 1ued se DG JO S109Y] e
SaIpNis /§ e

(1=u) DId 404 pue (£|=u) DS 40}

9ouauaaud {(H=u) udis 4o D|d 40} 49339q ‘(USJP[IYD g=U) DS 40} 491319q ‘saNI[epow ssoJde suosiiedwo) e
(]=u) wsnne yaum uaJpjiyd €/ 103 aOS Suisn sisanbau auol e
(]=u) suonsuny yayro ‘(]=u) Suipqe| ‘(salpmis 7 |=u) sisanba. yoeal 01 QOGS JO SSAUIANIAYT e

wsnne A3sow S9IpNIs OMI ‘WSIINE YIIM USJPJIYD AJUo Jo 7| ‘SSIpnis /|

(sAo1 4o pooy pauusyaud Joy Apsow) sisanbau 3ySie 01 SUO Wouy pauJes| usJp(iyD

UOIUAINUI

JpsijednIeu dUO pue Sujydes) N3IjIW PadUBYUS Pasn auo ‘saidajedis Sulydoesl \ygy PSpn|dul S3IpNIs 4|
(19 Apsow) @Ds3 a4am G|

(]=u) sJolreyaq

9ANEBIIUNWWOD J3Y10 pue sasanbau Jo (g|=u) sisanbau sem swodino £y ay3 sgoHS paiedipap pasn
sJayao ‘senijepow uosiiedwod se Apsow (g=u) 3uiuis [enuew (/=u) $O3d (§=U) gPed! 410 gPO!
salpms 9|

uopeziedaual papnpdul (| pue dn-moj|jo) PSpPNIUI USASS ‘S3W02INO0 dANIsod — saIpnis O

sai8a1e.43s dnsijednIeU pasn sJayo ‘sajdidulid gy pasn salpnis G|

SAISN|2UODUI SUO ‘DAISN|PUOD 33JY3 :DWOINO IBYIO

SAISN|2UODUI OM3 ‘DAISN|UOD SUO :9IASP JO 3SN SB SWONINQ

SAISN|2UOD 99.Y3 gD 9INPaJ 03 BWONINQD

SAISN|DUOD N0} 1YY JaY10 01 (DS dJ4edwod 01 swonNQ e

SAISN2UODUI OM3 ‘DAISN|DUOD USASS :(s3s9nbau Asow) sUORdUN) UONEDIUNWIWOD 3SEAIdUl O3 BWONINQ

(£00T-5£61) wsnne yum ua.pjiyd
Joj yoaads uo Hyy Jo s109y° a3
QUIWIR]9p O] MIIASU u_umeum%m

(€00T-5£61)
sani|iqesip [eauswdojsASp Yam

P s.uayod 1 DY
aNd ‘ads3

S[ENPIAIPUI 10} S9WO2INO Yd33ds
paAo.adwi ul s3nsau DY JI
aNd DUIWLIDIBP O MBIARI dIBWRISAS

(#10T 03 dn) sanijiqesip

[e3uswdojaAsp U210 IO Wshne

UIIM S[ENPIAIPUI 10} SUOIIUDAIRIUI

p s,uayo?) :dnouo
dZd ® dNd :dd>s3

aos jo Adedyys sy Jo yoaeasad
dew 01 MalARJ d1BWISAS
(¥107-£000)

sanl|iqesip [eauawdo|aAsp Jaylo
JO WISIINE YIIM S[ENPIAIpUI 10}
S@OS se s19|qe1 pjdypuey jo
auoN Ao JO MIIAD D1IBWIRISAS

(€102 Ainf 03 dn) syjys

Sunsanbau wsnne yam usupiyd

40} s92IA9P Yo33-y31y jo Adediye

auoN O3U] SIIPNIS JO MIIADI DIIBWISAS

(600¢ 42quiaadag

01 dn) uonusAsaIUI Jo 1ued se
@aos jo Adeoiye ays ojul wisine
YIIM UaJp|Iyd jo salpnis dnoud

»e3PUSAA puUe
19550|YdS

eel® 39 eIl
yo9ads uo s3dayg

zINO>| pue
19550]Y28

¢[E 39 yedoT]

0el® 39 1IRS

sllodsry pue

(suonusAumaul g7) SSIpNIS €7 o suoN 10 DST JO MBIAS D1IBWISAS 193] J9p uBA
ass
sSuipuy £ay] J03ed1pul IZIS 1233 (po11ad maiaau) swry Apmig

(panunuop) | a|qeL

Neuropsychiatric Disease and Treatment 2016:12

submit your manuscript

2354

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

AAC for children with autism

0.69, moderate effects, compared

0.95, very large effects, non-SGD =0.72, large effects; poorest effects for

exchange = 0. 80, 1.0, 1.0 for each of three children; requests 0.61, 0.83 for two children

e |RD across all studies: SGD
adolescents, others yielded very large effects; participants with autism

e |RD for communication turns range =0.21-1.0 across 12 children (mean =0.66); for picture
to very large for other disabilities

e Communication partners were peers for nine children and parents for eight children

o |7 studies, six of children with autism

IRD

disabilities for efficacy of partner
instruction: communication of
individuals who use AAC and

differences across variables

Meta-analysis of ESCD of
individuals with autism or other
(up to 2013)

system; PIC, picture-based communication other than PECS; PEM, percentage of data points exceeding the baseline mean; PND, percentage of nonoverlapping data; PZD, percentage of zero data; SGD, speech generating devices; RCT,

Abbreviations: CB, challenging behaviors; DV, dependent variable; ESCD, experimental single case designs; IRD, improvement rate difference; IV, independent variable; MBL, multiple baseline; PECS, picture exchange communication
randomized controlled trial; Cl, confidence interval; SD, standard deviation.

Partner training
Kent-Walsh

et al®*

allowed confidence intervals to be determined. Regardless
of the index used, effect sizes enabled the aggregation of
outcomes across studies, as well as a means for evaluat-
ing differential effects across variables, which have been
reported in Table 1.

Effectiveness of AAC

Even taking into consideration concerns about study quality,
the evidence presented across reviews, as summarized in
Table 1, indicates that, overall, AAC has been found to be
effective to highly effective for children with autism accord-
ing to the metrics applied (Table 2). The reviews included
favored aided AAC, with most evidence supporting the use
of PECS, a manualized instructional package for teaching
individuals to exchange pictures for desired wants — that is,
to learn to request (described by Flippin et al*’) — and SGD
(including newer mobile tablets and other handheld devices),
with evidence being weaker for other picture-based sys-
tems or manual signs. In fact, studies of manual signs were
included in systematic reviews only when compared to aided
systems.?22631.3334 It has been suggested that manual signs
may pose a number of challenges, including being difficult to
produce in the presence of motor difficulties and reduced use
of gestures and/or poor imitation skills seen in many children
with autism.?*#? On the other hand, arguments that aided AAC
suits strengths in processing visual material’*?® have been
made because pictures provide a concrete representation to
which a child can refer back.? This premise was questioned
in a recent study, in which it was found that children with
autism, unlike children with global developmental delays or
without disability,* did not show improved task performance
when asked to complete a series of short instructions under
speech + pictures vs speech-only experimental conditions.
Effectiveness of AAC appears overwhelmingly to
relate to teaching functional communication, with a focus
on requests.?’ As shown in Table 1, key targeted out-
comes were predominantly requests across the included
reviews; this was particularly the case for studies of PECS,
designed to teach requests through picture exchange.?
A tendency to target requests may reflect the relative ease
with which they can be taught to children with autism in
light of their strengths in behavioral regulation (ie, commu-
nication to gain desired objects or actions, usually through
requests), as opposed to deficits in social interaction.!
In particular, much research has focused on the efficacy
of PECS, designed specifically for children with autism
(Table 1). Aggregation of data through meta-analysis
indicates that the first three stages of PECS are effective
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Table 2 Effect size and quality indicators

Indicator

Definition

Categories

Effects sizes
PND*

PEM*

PZD

IRD

ITSACORR

Cohen’s d

Quality indicators
Indicators of rigor of ESCD
based on Horner et al*’

Indicators of rigor for
experimental and quasi-
experimental group studies
based on Gersten et al*®
Certainty of evidence
(four groups)

Certainty of evidence
(dichotomous)

Percentage of nonoverlapping data —
percentage of data points that are above the
highest baseline data point

Percentage of treatment data points that are
above the median baseline data point

The first data point in the treatment that
equals 0 and calculating the percentage of data
points in treatment that stay at 0 from then on
(used when the aim is to reduce a behavior)
IRD — the improvement rate of the baseline
phase is subtracted from the improvement
rate of the treatment phase

Software program providing an F statistic and
tests of changes in intercept and in slope for
ESCD data, calculated as Glass’s delta*

Used for inferential statistics applied to
group designs

Indicators for core elements of participant
and setting descriptions, dependent and
independent variables, baseline, experimental
control/internal validity, external validity, and
social validity

Indicators for core elements of underlying
study rationale, participants/sampling,
intervention descriptions and fidelity, outcome
measures, data analysis

Features of the study are examined in terms
of design, IOA, and treatment integrity

Quality of the study is considered to
determine if experimental control has been
demonstrated

Highly effective =91%-100%

Effective =71%—90%

Questionable =51%-70%

Ineffective =<<51%

Highly effective =91%—100%

Moderately effective =70%—89%

Minimally effective =50%-69%

Ineffective =<50%

High effectiveness =81%—100%

Fair effectiveness =55%-80%
Questionable effectiveness =18%—54%
Ineffectiveness =<<18%

Large or very large effects =>0.75

Large effects =0.71-0.75

Moderate effects =0.51-0.70

Very small or questionable effects =<<0.50
Interpreted according to confidence intervals,
determined for each outcome within included
studies

Small effect =0.2-0.5

Moderate effect =0.5-0.8

Large effect =>0.8

Various ways to apply these were used across
studies, some with scoring systems

3Strong =90%+

Adequate =75%-90%

Inadequate =<75%

Strong =90%+

Adequate =75%-90%

Inadequate =<75%

Conclusive evidence: sound design and at least
adequate IOA and treatment integrity
Preponderant evidence: minor design flaws and

at least adequate |IOA and treatment integrity
Suggestive evidence: strong design or minor design
flaws but inadequate IOA and/or treatment integrity
Inconclusive: fatal design flaws

Conclusive: recognized experimental design through
systematic introduction and removal (eg, ABAB) or
sequential introduction (eg, MBL) of intervention
Inconclusive: nonexperimental design

Note: “Indicates these categories used only by Flippin et al,?* others applied the indicators more descriptively.

Abbreviations: PND, percentage of nonoverlapping data; PEM, percentage of data points exceeding the baseline mean; PZD, percentage of zero data; IRD, improvement

rate difference; IOA, inter-observer agreement; ESCD, experimental single case designs; MBL, multiple baseline.

to highly effective in teaching children to request preferred
items.?*?" In stages IV and V of PECS, the use of requests
in multiword utterances is targeted, with other communi-
cative functions not introduced until the final stage VI.%
Ganz et al?® found large effects for the only two included
studies in their review in which all stages were taught, but
improvement rate differences ranged from 0.15 to 0.94,
indicating some effects were questionable (Table 2).

AAC has also been found effective for reducing challeng-
ing behaviors. 2212628293236 [nterventions reported in Table 1
were of functional communication training, in which AAC
was taught as a replacement behavior.! In addition, reduction
in challenging behavior has been examined as a nontargeted,
but rather collateral outcome, again with the rationale that
AAC would provide a functional behavior as a replacement
(eg, Ganz et al®).
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In many reviews, speech as an outcome, but usually not
as a primary target of intervention, was examined. Results
point mostly to negligible or small effects.?>*3? The two
reviews focused on speech outcomes were motivated by a
concern often expressed in AAC literature about the potential
for AAC to impede speech development, as well as a desire
to investigate the potential for speech to be enhanced.?*-
These reviews indicate variable outcomes, with Schlosser
and Wendt* finding that, for individuals with autism,
although modest gains in speech could not be attributable
directly to AAC intervention, there was no evidence of loss
of speech skills.

Discussion

Reconciling evidence from the fields of

AAC and autism

The finding of the NAC®’ that AAC is an emerging area,
only, appears at odds with the findings from the 17 reviews
presented here, even considering differences in publica-
tion periods captured: the most recent reviews in Table 1
included studies published in 2014;3*2 the NAC reviews
were completed for two time periods, the first ending 2007,°
and the second covering 2007-2012.” The main difference
appears to be that studies that incorporated AAC as a com-
ponent or primary part of the intervention were not grouped
together as AAC interventions, but rather according to the
categories of AAC devices (ie, low- and high-tech aids,
including SGD, with 14 studies published from 1983 to 2007
included), and PECS (ie, this was treated separately from
other aided AAC, with 13 studies published from 1994 to
2007 included), and sign instruction (with 11 studies pub-
lished from 1976 to 2004 included). These were all judged
to be emerging interventions in the first report,® with further
research reviewed for the second report failing to result in
changing the classification for any of these forms of AAC
to established interventions.’

In the current review, the number of studies judged as
lacking rigor or to be of overall poor quality is perhaps further
evidence of the emerging status of AAC. On the other hand,
closer inspection of studies that contributed to classifying
some interventions as established in the first NAC report®
reveal some included the use of AAC as part of intervention
protocols. In studies of functional communication training,
a type of behavioral package® (established), for example,
were the use of signs and picture systems,* and high-
tech devices* as replacements for problem (challenging)
behaviors. Schedules, also an established intervention,® are
the use of task lists, often in the form of pictures (ie, AAC),

to support comprehension and learning within structured
activities (eg, Dettmer et al*®). Finally, studies incorporating
AAC were also considered by the NAC in determining that
naturalistic teaching strategies were established.*’

Regardless of the form of AAC used, interventions are
multicomponent, with effective implementation requiring
considerations beyond the actual modality or system used.
Hence, although there have been many attempts to compare
across types of AAC, the system used is part of an interven-
tion only. Pictures used in PECS, for example, comprise
one component of a comprehensive instructional package
that draws on applied behavior analysis (ABA), which has
a strong research base,’ implemented in a natural context.*
Lorah et al*! argued that intervention needs to address both
learning how to use these AAC systems, including the newer
technologies of iPods® and iPads®, as well as how to commu-
nicate effectively and efficiently with them. van der Meer and
Rispoli® suggested that, in addition to behavioral approaches,
greater use of naturalistic strategies that take advantage of
incidental teaching moments, environmental arrangement,
and following the child’s lead might help extend communica-
tion to a range of functions beyond requests, including joint
attention and social interactions.

A concern expressed both in the AAC and the autism
literature has been the reliance on interventionists highly
skilled in the teaching approaches used, resulting in
potential problems in translating evidence into real-world
settings. Tincani and Devis,”” for example, suggested that
improvements gained through teaching PECS may fail to
maintain or generalize to new communication partners and
settings once highly skilled researchers, who implement
many and complex teaching strategies, have completed
their research. Only one review focused on training people
in a child’s social environment to support the use of AAC,
which indicated varying levels of success across studies.®
Some studies did show strong effects, with perhaps greater
potential for maintenance than when outcomes rely solely
on highly skilled intervention agents, usually researchers.
Within the autism literature, there is an emerging focus on
training parents to implement evidence-based interventions,
such as those based on ABA, or a combination of ABA and
naturalistic teaching strategies.* Furthermore, incorporating
AAC into an approach combining established interventions
and delivered by parents has been shown to be effective in
improving the communication skills of young children with
autism.*’ However, as in the AAC literature, a recent autism
evidence update™ indicated that more research is needed to
determine if approaches considered established or emerging
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by the NAC®” prove to be as effective when parents are
trained to deliver them.

Clinical implications

A goal of the NAC was to provide families, teachers, and
other professionals supporting children with autism clear
guidance for selecting evidence-based interventions.®’ This
task appears challenging in light of the large and diverse
evidence bases in AAC and autism, with studies of vari-
able quality, in addition to differences in the role assigned
to various forms of AAC across the fields. In addition, the
heterogeneity evident across children with autism further
complicates attempts to take an evidence-based approach
to intervention.

It has been suggested that there is now sufficient evi-
dence that early and intensive intervention can ameliorate
skill deficits and, thereby, ensure that children with autism
will enjoy academic success.” In particular, in the last few
years there has been an increase in randomized controlled
trials (RCTs), considered to provide more robust evidence
for both treatment effects and their potential to generalize
to the population from which samples have been drawn,
than can be provided using ESCD.% A review of this more
recent research by Smith and Iadarola® provides further sup-
port for the findings by the NAC in terms of interventions
considered established, emerging, or questionable.®’ The
extent to which this research base, as well as that for AAC,
as reviewed here, can inform intervention in real-world set-
tings would seem to be complicated by limitations of even
robust research designs.

A problem with RCTs is the need to obtain homogeneous
samples, a challenge that has seen the proliferation of ESCD
in both AAC! and autism*® research. The results of group
studies suggest that individual differences across participants
may be lost in group means, although measures of variance
or the reporting of individual data can reveal that some chil-
dren may fail to benefit from interventions found effective
for others.** Parents and practitioners would benefit from the
reporting of subgroup analyses of intervention outcomes so
that treatment effects for children with the most complex
communication needs can be evaluated. As a result of the
extent and complexity of their social, communication, and
behavioral needs, these children face challenges in achieving
the rapid and consistent progress that may be attainable only
by children with lesser difficulties. More detailed reporting
of individual variations in intervention performance might
avoid masking poor results for children with severe disability.
Such reporting would provide better indicators of the quality,
quantity, and consistency of evidence for intervention effects.

Individual patterns of learning are readily discernible in
ESCD, an alternative to RCTs, and therefore make compari-
son with a child for whom a practitioner may be considering
the intervention an easier task. Further, Smith and Iadarola
noted that child variables, including preintervention 1Q, age,
functional language, and play, as well as intervention vari-
ables, such as treatment intensity or whether pure or eclectic
approaches are used, may influence outcomes. It is these
potential influences that have relevance in implementing the
findings from research reviews to practice.

In light of these complex issues, families and practitio-
ners may do well to adopt an eclectic approach. Use of AAC
may prove useful when extended beyond the fairly focused
aim of teaching basic communication skills, particularly
requests.'? Promises that AAC can support ongoing language
development'? have yet to be demonstrated convincingly for
children with autism, but may be more likely if integrated
into comprehensive interventions that combine evidence-
based approaches, such as those using ABA and naturalistic
teaching strategies in everyday contexts, as in Pivot Response
Training!! and the ESDM.'° Developers of the ESDM, in sug-
gesting that AAC be considered only when a child has failed
to demonstrate progress in spoken language,' may see AAC
as a last-resort intervention. This approach could increase the
potential for learned helplessness, challenging behavior, and
missed learning opportunities. Rather, incorporating AAC
into early interventions might avoid or reduce these problems.
In particular, the use of visual supports, and other forms of
AAC within a child’s learning environments, has been sug-
gested as good practice.” Even children who demonstrate
increasing spoken language skills stand to benefit from the
additional supports that could assist with comprehension
and extending language skills. For those who may not make
use of visual stimuli for learning,* providing AAC within
child-led naturalistic teaching situations is unlikely to impede
learning, including of speech.?3*

The underlying tenets of AAC research are that commu-
nication is multimodal and that individuals differ in terms
of those modalities that may best suit their learning needs
and preferences.'? The reliance on aided AAC has resulted
in few studies including sign as a component of instruction
or as a communication modality. Sign models provided
within naturalistic teaching could play a valuable role for
children with autism, including extending vocabulary across
situations.>' Systematic reviews have tended to include only
very early manual sign studies® or those in which signs have
been compared to aided systems (Table 1). Although some
studies have demonstrated better outcomes using aided
AAC, Gevarter et al?? found that (1) signs combined with
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speech were more effective than speech alone in increasing
communication; (2) signs were more likely to result in
maintenance and generalization; and (3) in comparison to
PECS, signs were as effective, while being associated with
more vocalizations. Such findings demonstrate the value of
considering individual differences, both in terms of explor-
ing the evidence base, and making various AAC modalities
available. The provision of models using both signs and
symbols on aids, for example, could maximize the potential
to meet individual child learning needs and preferences.
Furthermore, although it has been suggested that reduced
fine motor, gesture, and imitation skills in children with
autism may, to some extent, preclude the use of signing,?*+
manual sign instruction may in fact provide a highly salient
and ecologically valid communication context in which to
target these skills.

Future directions

In light of the potential for individual differences across
children with autism to influence the success of both estab-
lished and emerging interventions, research that provides
details of participant characteristics would seem a priority.
Of the reviews included here, most provided details of
children’s age and diagnosis, but only two addressed com-
munication skills of children at the start of intervention.
Schlosser and Wendt* included only studies in which par-
ticipants lacked functional speech, but no information was
provided about comprehension ability. In studies included
by Hart and Banda,?® children with autism were described as
having limited expressive language, limited speech, being
nonverbal, using only 1-2 word phrases, using a few signs,
or demonstrating some vocal imitation prior to intervention.
Such varied descriptions fail to provide information about
possible outcome predictors for children whose commu-
nication profiles vary dramatically in terms of underlying
linguistic ability and social communication.”

The potential for AAC to support ongoing language
development is reliant on moving children beyond simple
requests. The extent of research into the effectiveness of
AAC in increasing requests in children with autism seems to
warrant a meta-analysis.*”?> While such a review may further
understanding of the most effective and efficient strategies
to enhance communication for behavior regulation, there
appears to be a greater need to evaluate eclectic teaching
strategies in real-world environments that incorporate AAC
as a means of addressing deficits in social-communication.
Research into comprehensive and intensive programs, such
as the ESDM,>* modified by incorporating various forms of
AAC, would help build evidence for effective intervention

for children with variable skill profiles and learning needs. >+
In this way, AAC, when integrated with established interven-
tions, which start early,* could provide more socially valid
outcomes than have been demonstrated to date for children
with autism.

Conclusion

Extensive research across the fields of AAC and autism
provides a strong evidence base to inform decisions about
how and when to intervene to ensure optimal communication
support for children with autism. Yet this evidence base lacks
the detail needed to determine the potential for successful
outcomes for children with the most significant learning
needs, including those who are minimally verbal, following
even those interventions with the strongest empirical sup-
port. A tendency to ignore the role of AAC or relegate it to
a last-resort strategy for children who fail to show progress
may be a response by autism researchers to an apparent nar-
row focus of AAC research. Achieving meaningful changes
in the developmental trajectories of children with autism
requires comprehensive and intensive approaches that have
been based on a solid research foundation. AAC has a role
in such approaches, but future research that broadens the
lens beyond immediate communication targets, while also
addressing the learning needs of children with the most severe
and complex disabilities is required to converge research
across autism and AAC fields.
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