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ABSTRACT

Individuals with multiple disabilities are among the most challenging to serve and AAC teams often lack
direction in determining effective interventions. The purpose of this scoping review was to summarize
the research evidence on AAC interventions for individuals with complex communication needs and sim-
ultaneous motor, and visual impairments as part of their multiple disabilities; to consider implications for
practice; and to determine gaps and directions for future research. A total of 27 studies were identified
and reviewed, involving 55 unique participants with multiple disabilities. Most studies focused on direct
intervention to increase requesting or choice-making, with little focus on social communication. Only
two studies focused on training communication partners. Results indicated that AAC interventions can
be highly effective to increase communication for individuals with multiple disabilities. However, there is
an urgent need for increased rigor and more detailed participant information in future AAC intervention
research with this population. Future research should investigate AAC intervention to improve social
communication and increase language development, not just expression of needs and wants. Future
research should focus on the needs of individuals with multiple disabilities from culturally and linguistic-
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ally diverse backgrounds and on implementation of AAC within natural environments.

Introduction

Children and young adults who experience simultaneous
impairments in both visual and motor functions often have
additional complex communication needs due to severe
speech impairments (Beukelman & Light, 2020; Horn & Kang,
2012). The term multiple disabilities is used to encompass
individuals who may experience two or more significant con-
comitant impairments across domains of functioning, which
includes combinations of impairments in vision, motor skills,
hearing, cognition, and/or communication (IDEA, 2018).
Specifically, this paper focused on the subset of individuals
with concomitant visual, motor, and communication impair-
ments as part of their multiple disabilities. Due to the high
risk of additional disabilities in hearing, cognition, and/or
other medical conditions in this population (Sigafoos et al.,
2021), individuals with additional impairments were included
if they met the criteria of experiencing simultaneous chal-
lenges in vision, motor, and communication. This population
have unique and complex needs that necessitate the devel-
opment and implementation of effective interventions.
Individuals with multiple disabilities can be very challenging
to serve for many reasons, including the high prevalence of
additional intellectual disabilities, low arousal states, and diffi-
culty with identification of a functional communicative response

during service delivery (Sigafoos et al, 2021). Furthermore,
many individuals with multiple disabilities present with incon-
sistent methods of communication that are presymbolic (Grove
et al, 1999), despite being at or above the age at which sym-
bolic communication should develop (Holyfield, Light, et al.,
2018; Holyfield, Caron, et al., 2018b). Augmentative and alterna-
tive communication (AAC), including gestures, pictures, signs,
or speech-generating devices, may be beneficial to support the
effective communication of these children and young adults
with multiple disabilities (Beukelman & Light, 2020). Individuals
with disabilities commonly have increased access to interven-
tion and education services until the age of 21 (CDC, 2022).
This is an important developmental period, and it is critical that
AAC intervention is tailored to meet the unique needs of this
complex population. Therefore, the current paper focused on
individuals with multiple disabilities between the ages of zero
and 21 (i.e. children and young adults).

Individuals with multiple disabilities often experience devel-
opmental delays and limitations in participation, activities of
daily living, and access to general education (CDC, 2020; Jones
et al,, 2006). Additionally, they often require significant supports
from caregivers and professionals (Trabacca et al, 2016). It is
important that AAC is designed to best support increased com-
munication and engagement. These individuals with multiple
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disabilities may experience severe motor impairments resulting
in postural instability, restrictions to independent mobility, and
limited engagement with the environment, and may require
seating and positioning as well as adaptations to support
access to AAC (e.g. eye gaze and microswitch). Additionally,
children and young adults with multiple disabilities may experi-
ence a range of visual impairments of varying severity such as
reduced acuity, astigmatism, nystagmus, blindness, or cortical
visual impairment (CVI); these visual impairments may require
adaptations to the environment and the AAC system. The pos-
sible presence of intellectual disability in individuals with mul-
tiple disabilities and communication impairments necessitates
careful considerations for assessment, intervention, and AAC
system design (Chadwick et al, 2019; Maes et al, 2021).
Furthermore, individuals with multiple disabilities are at risk for
hearing impairments (Roush et al., 2004), which vary in type
(e.g. sensorineural and inner ear) and severity (i.e. mild to
severe) and may contribute to language delays. It is imperative
that AAC systems and interventions are designed to best meet
the needs of those with multiple disabilities and complex com-
munication needs. In particular, motor and vision skills are
important for AAC access and must be considered when
designing AAC interventions for children and young adults with
complex communication needs.

Children and young adults with multiple disabilities are at
high risk for speech and language impairments and often
require AAC to support effective communication (receptive
and/or expressive) (Horn & Kang, 2012) and to facilitate par-
ticipation in meaningful activities of daily living. Successful
communication is crucial to support self-advocacy, attain
knowledge, express emotions, build social relationships, and
enhance education and employment. Unfortunately, many
speech-language pathologists report that they are not well
prepared to provide AAC interventions generally (ATIA,
2020); and they may be especially overwhelmed when pro-
viding AAC services to individuals with multiple disabilities
(e.g. concomitant motor and vision impairments) given the
complexity of their needs. It is imperative that AAC interven-
tions implemented with individuals with multiple disabilities
are effective since learning may be slow. It is important to
minimize the risk of failure that can lead to long-lasting det-
rimental effects (Jones et al., 2006). A first step in determin-
ing effective, evidence-based AAC interventions is to
understand the current state of AAC intervention research
for individuals with multiple disabilities. Importantly, whilst
previous literature reviews have investigated AAC interven-
tion for those with multiple disabilities (e.g. Simacek et al.,
2018; Stasolla & Perilli, 2015), none to date have specifically
addressed the needs of children and young adults with con-
comitant motor, visual, and communication impairments
who require AAC, despite the necessity of considering both
motor and visual functions when designing and implement-
ing effective AAC systems.

Purpose of this scoping review

A scoping review methodology was used to assess the exist-
ing research on AAC intervention for children and young

adults (0-21years) with complex communication needs and
simultaneous motor and visual impairments (i.e. multiple dis-
abilities), completed at any point in time up until the present
(2023). There was no timeframe set for the search to minimize
the chance of missing important early research studies. Similar
to a systematic review, a scoping review comprehensively syn-
thesizes the research on a given topic (Munn et al, 2018).
However, a scoping review is more exploratory in nature than a
systematic review and is appropriate for mapping the research
on topics that may not be strongly established or may have a
scattered literature (Pawliuk et al, 2021). Hence a scoping
review was deemed appropriate for the topic of AAC interven-
tion research with children and young adults with multiple dis-
abilities. The aims of this scoping review were to identify the
current state of the science, determine knowledge gaps, and
review research methods (Munn et al, 2018). Additionally, a
scoping review may provide directions for future research
(Colguhoun et al., 2014) and suggest clinical implications. This
review aimed to explore variables related to the participants,
the goals and types of AAC interventions, and outcomes as
well as the certainty of evidence.

Method

Guidelines for conducting scoping reviews are still emerging
(Pham et al., 2014), but this review followed the protocol
described by Tricco et al. (2018; see Supplemental Material).

Inclusion criteria

Studies were included in this review if they were (a) published
in English; (b) published in a peer-reviewed journal; (c) included
at least one participant aged 21years and below who was
reported to have diagnoses of concomitant visual, motor, and
communication impairments as part of their multiple disabilities
that could also include cognitive, hearing, and/or other medical
conditions; (d) included implementation of intervention with
unaided and/or aided AAC focused on communication, or com-
munication-partner training; and, (e) provided data on out-
comes. Studies were excluded if they did not meet inclusion
criteria or if there was insufficient information to determine eli-
gibility criteria of individual participants. Studies that incorpo-
rated assistive technology but did not address communication
were also excluded (e.g. switch activation to control a toy;
Lancioni et al, 2004). Individual participants were excluded
from data analysis if (a) participants were above 21years of
age; (b) no vision status or functional vision was reported; (c)
no motor impairment was reported or no information about
motor function was provided; or, (d) no communication chal-
lenges were reported.

Search methods

This scoping review utilized a combination of search strat-
egies to identify all relevant sources (Tricco et al, 2018).
Figure 1 presents the flowchart of source identification. The
strategy of pearl growing described by Schlosser et al. (2006)
for searching the scattered AAC literature was used as a starting


https://doi.org/10.1080/07434618.2024.2327044

AUGMENTATIVE AND ALTERNATIVE COMMUNICATION 3

sources identified through

electronic database search searches
(n=223)
(n=4) ancestral search
(n=24) author search
(n=3) hand search relevant literature

6 sources removed before

31 sources identified through additional

review (Simacek et al., 2018)

screening
duplicates (n=4)
not English (n=1)
not journal article (n=1)

l

Ancestral search completed on relevant
literature reviews identified by the
electronic search (i.e., Boster et al., 2021;
Roche et al., 2015)

(n=12) additional sources identified

v

260 electronic sources
subjected to initial screening

\ 4

167 excluded during initial
title/abstract screening

Not an AAC intervention (n=112)
Met exclusion criteria (n=50)
Participants older than 21 years (n=3)
Not multiple disabilities (n=2)

review

93 sources subjected to full-text

(n=68) excluded due to not meeting
study inclusion criteria

Search updated

l

2 sources included

review

(0=27)

sources included in this scoping

Figure 1. Flowchart of source identification and inclusion process.

point to identify relevant reviews and support identification of
relevant search terms and potential citations to explore. An
electronic database search was conducted (i.e., ERIC, ProQuest,
Psychinfo, PubMed) using the search terms identified in Table
1. Then an ancestral search was conducted of sources that
qualified for inclusion and existing review studies that were
related to the topic or target population (e.g. Boster et al,
2021; Roche et al., 2015; Simacek et al., 2018). In addition, a tar-
geted hand search for studies by authors that frequently popu-
lated the electronic database search was completed (e.g.
Lancioni, Holyfield, and Stasolla) to identify relevant studies that
met the inclusion criteria. Finally, a forward citation search was
completed of included sources via title and abstract screening
to determine eligibility based on inclusion criteria.

Selection of studies and data extraction

Sources were first screened by reading the title and
abstract, using a simple checklist (i.e.,, multiple disabilities,

AAC, intervention) to determine eligibility. Following this,
the full text was read, as needed, and the full inclusion cri-
teria were applied. Once all relevant sources were identi-
fied, each study was coded by the first author for the
following: (a) study design (e.g. single-case experimental
research design, group experimental design); (b) participant
characteristics (e.g. age, gender, ethnicity, diagnosis, vision,
hearing, motor, and communication skills); (c) type of AAC used
in intervention (e.g. high-tech, mid-tech, or low-tech); (d) pri-
mary intervention purpose (e.g. teach requesting, teach choice-
making, and evaluate communicative functions); and (e) primary
dependent variable (e.g. percentage correct, number of com-
munication turns). Due to variable information describing partic-
ipants’ communication abilities, a distinction was not made
between presymbolic and symbolic communicators (Grove
et al, 1999), but this is an important future direction. The cod-
ing manual is available upon request.

For the single-case experimental design studies, a gain
score was calculated for each participant case and Tau-U was
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Table 1. Search strategies and yields for electronic database search.

Database Search strategy Yield
ProQuest (Multiple “augmentative alternative communication” OR AAC OR “speech-generating device” OR SGD OR VOCA 174
Databases) OR PECS OR “communication symbol” AND “multiple disabilities” OR “Profound Intellectual Multiple
Disabilities” OR deafblind AND “visual impairment” OR sensory motor impairment (limiters: peer-
reviewed, scholarly journals, English)
PubMed (Medline) “augmentative alternative communication” OR AAC OR speech-generating device AND multiple 15
disabilities OR profound intellectual and multiple disability OR deafblind AND vision AND motor
Psychinfo (Proquest) “augmentative alternative communication” OR AAC OR PECS OR VOCA OR “communication symbols” 28
OR SGD OR speech-generating device AND multiple disabilities OR “profound intellectual multiple
disabilities” OR severe disabilities OR deafblind AND visual impairment OR vision impairment OR
motor impairment (limiters: peer-reviewed, English)
ERIC “augmentative alternative communication” OR AAC OR “speech-generating device” OR PECS OR 6

“communication symbols” OR VOCA AND “multiple disabilities” OR “PMID” OR “PMLD” OR deafblind

used to calculate the effect size for each participant using an
online calculator (Vannest et al.,, 2016). Tau-U estimates non-
overlap between baseline and intervention, can correct for
baseline trend, and has high power and sensitivity as an
effect size measure for single-case experimental designs
(Parker et al., 2011). Gain scores (i.e., the difference between
the average performance during the final three intervention
sessions and the average performance during baseline) are
useful as a simple measure of the scope of the improvement
overall, especially where learning by participants occurs
across multiple sessions (e.g. O'Neill et al., 2018). For the one
group study included in this review, Cohen’s d was the
measure used to determine effect size via an online calcula-
tor (Becker, 2000).

Additionally, each study was coded for certainty of evi-
dence based on the framework utilized in prior reviews by
Schlosser and colleagues (Millar et al., 2006; Schlosser & Koul,
2015), adapted from Simeonsson and Bailey (1991). This
framework was used to assign each source to one of four
levels of certainty: conclusive (i.e., strong design such that
the outcomes observed were undoubtedly the result of the
intervention); preponderant (i.e. only minor flaws in the
design such that outcomes were not only possible, but they
were more likely to have occurred because of the interven-
tion than not); suggestive (i.e. minor design flaws and inad-
equate reliability such that the outcomes were plausible as
the result of the intervention but uncertainty remains); and
inconclusive (i.e., major design flaws and failure to establish
experimental control, precluding any conclusions about the
outcomes of the intervention). Current research design
standards were applied to determine rigor. Existing guide-
lines for single-case experimental design call for at least five
stable baseline measures, interobserver reliability for a min-
imum of 20% of the data points, and ideally five data points
per phase with a minimum of three attempts to show an
intervention effect (see Kratochwill et al.,, 2013). However, it
is important to note that research standards have continued
to evolve over time so many studies included in this review
that did not achieve high levels of certainty in this review
may have met standards at the time of publication.

Inter-rater reliability of the inclusion and coding of the
studies was completed by a trained graduate student in
communication sciences and disorders on a randomly
selected sample of 18% of the total search results and 20%
of the included studies. Inter-rater agreement (i.e. number of
agreements divided by the number of agreements plus

disagreements, multiplied by 100%) was 100% on the inclu-
sion of studies and 95% on the coding of variables. The ori-
ginal coding, completed by the first author, served as the
primary data for the study.

Results

It should be acknowledged that the field of AAC has
advanced significantly over time, both in technological
advancements as well as in quality of intervention techni-
ques, particularly since the 1980s. There has been increased
legislation to protect the rights of individuals with complex
communication needs and rapid expansion of clinical AAC
assessment and implementation (Hourcade et al., 2004). See
Hourcade et al. (2004) for a detailed overview of AAC over
the decades. Despite these notable clinical advancements,
the present review investigated the research on AAC inter-
ventions and only found a total of 27 research studies that
focused on children and young adults with complex commu-
nication needs and simultaneous impairments in vision and
motor skills over the years. Of the 27 included studies, 26
were single-case studies and one used a group design.
Twenty-five studies reported on direct interventions with par-
ticipants with multiple disabilities, and two targeted inter-
ventions with communication partners. See Appendix C for
individual participant characteristics.

AAC interventions implemented with children and
young adults with multiple disabilities

Table 2 summarizes the coded variables across the 25 studies
that targeted AAC intervention with children and young
adults with multiple disabilities; see Appendix A that
presents the coded variables for each of the studies individu-
ally. All of the 25 studies that investigated intervention with
individuals with multiple disabilities were single case studies
and 13 were completed by the same research group with
the same first author.

Children and young adults with multiple disabilities and
complex communication needs

The 25 studies involved 55 participants with multiple disabil-
ities and complex communication needs. Two participants
were involved in multiple studies at different ages (George
participated in Lancioni et al. (2007), Lancioni, Singh, et al.



Table 2. Summary of the studies of AAC intervention with individuals with
multiple disabilities.

Participant characteristics (n = 55) Number of cases Percentage of cases

Age
Preschool (0-5 years) 8 15%
Elementary (6-10 years) 24 44%
Adolescent (11-17 years) 19 35%
Young adult (18-21) 4 7%
Gender
Male 34 62%
Female 21 38%
Ethnicity
Not reported 52 95%
Reported 3 5%
Primary diagnosis
Cerebral palsy 37 67%
Unspecified multiple disabilities 3 5%
Other 15 27%
Vision
Visual impairment unspecified 33 60%
Cortical visual impairment 6 1%
Blind 16 29%
Motor level GMFCS
Level 1 2 4%
Level 2 0 0%
Level 3 2 4%
Level 4 22 40%
Level 5 29 53%
Communication prior to intervention
Unaided AAC 55 100%
Mid-tech AAC 6 1%
High-tech AAC 2 4%
Intervention characteristics (n = 25)
Primary intervention purpose
Teach participant to request 16 64%
Teach participant to make choices 5 20%
Teach participant to respond yes/no 1 4%
Increase communicative functions 2 8%
Increase communicative turns 1 4%
Instructional strategies
Social pragmatic 4 16%
Highly structured 21 84%
AAC introduced
Unaided AAC 1 4%
Low-tech AAC 6 24%
Mid-tech AAC 3 12%
High-tech AAC 15 60%

Note. GMFCS: Gross Motor Function Classification System (Palisano et al.,
2007).

(2009), and Lancioni et al. (2011); Joe participated in
Lancioni, O'Reilly, Sigafoos, et al. (2006) and Lancioni et al.
(2008a), which resulted in 52 unique participants with mul-
tiple disabilities that received AAC intervention. Fifteen par-
ticipants in the 25 studies were not included in the review as
they did not meet inclusion criteria.

Participants ranged in age from 3 to 19years, with the
majority between 5 and 17 years (79%; n=43); only a few
studies included individuals 18years of age or older. The
majority of the participants were male (62%; n=34). Only
one study (lvy et al., 2020) reported the race/ethnicity of par-
ticipants. Cerebral palsy (67%, n=37) was the most frequent
diagnosis reported across participants, with most reporting
concomitant seizure disorders and/or neurological disorders
(e.g. hydrocephalus and cerebropathy).

Of the 55 participants, 60% (n = 33) were reported to have
unspecified visual impairments, 29% (n = 16) were blind, and
11% (n=6) had cortical visual impairment (CVI). Descriptions
of visual function were often vague, ranging from “concerns”
with vision (lvy et al., 2020) to “undetermined residual vision”
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(Lancioni et al, 2001) to “severe visual impairment” (e.g.
Lancioni, O'Reilly, Sigafoos, et al., 2006; 2018; Schweigert,
1989). Only two studies (lvy et al., 2020; Walker & Wegner,
2021), included reports of formal assessment and screening
measures for visual impairments.

All participants experienced some level of motor impair-
ment with descriptions suggesting that the vast majority
would be categorized at Level 4 and Level 5 on the Gross
Motor Function Classification System (Palisano et al., 2007).
Hearing status was not reported for 62% (n=36) of partici-
pants; of the remaining participants, 20% (n=11) were
reported to have hearing impairments of varying severity,
but it was often unclear how hearing status was determined.
Only one study reported results of a formal hearing assess-
ment (Lizzy; Ivy et al., 2020); and one study reported using
informal observation or report (Brianna & Sonja; Cosbey &
Johnston, 2006).

The majority of participants were reported to have severe
to profound cognitive impairments (69%, n=38); as with
vision and hearing, most studies (78%) did not include
details of how cognitive status was assessed or determined.
All participants were reported to use unaided AAC to express
themselves prior to the interventions, including gestures,
vocalizations, behaviors, speech approximations, and sign
approximations. In addition, 11% (n=26) of cases used mid-
tech AAC (e.g. iTalk2' with “yes/no”, Quicktalker S), and 4%
(n=2) used high-tech AAC systems (e.g. iPod, NovaChat 8°)
to communicate prior to intervention.

AAC interventions

Of the 25 studies, one targeted unaided AAC (i.e., signs,
gestures) during intervention, while six primarily utilized
low-tech aided AAC (i.e, adapted Picture Exchange
Communication System [PECS*] with tangible symbols, pic-
tures), three primarily utilized mid-tech AAC speech generat-
ing devices (SGDs), and 15 primarily utilized high-tech AAC
(i.e., microswitches connected to a computer with speech
output; mobile tablet). The majority of the studies provided
few, if any, details regarding the characteristics of the AAC
systems, such as vocabulary, representations, organization,
layout, selection techniques, and output.

Most studies (84%, n=21) targeted increased requesting
or choice-making by participants; only a few (12%, n=3) tar-
geted social interactions or information sharing. The majority
of the AAC interventions were delivered in a highly struc-
tured method, often with massed trials outside the context
of daily activities. For example, in the study by Lancioni,
Singh, et al. (2006), the participant was presented with 30
stimuli per session, across multiple sessions. Very few

'iTalk2 is a mid-tech AAC system with two speech output buttons. Available
from AbleNet https://www.ablenetinc.com/italk2/.

2QuickTalker S is a speech output button available from AbleNet https://www.
ablenetinc.com

3Novachat 8 is a high-tech speech-generating tablet available from Saltillo
https://saltillo.com

“Picture Exchange Communication System (PECS) is a communication system
developed in the USA, based on principles of applied behavioral analysis.
https://pecsusa.com/pecs/.


https://www.ablenetinc.com/italk2/
https://www.ablenetinc.com
https://www.ablenetinc.com
https://saltillo.com
https://pecsusa.com/pecs/

6 S. BRITTLEBANK ET AL.

interventions utilized naturalistic instructional methods
within meaningful contexts (16%, n=4; Cosbey & Johnston,
2006, Fleury et al. 2019, Holyfield, Caron, et al. 2018, Walker
& Wegner, 2021).

Interventions frequently targeted only a limited number
of requests within a single setting and provided access to a
very limited range of linguistic concepts. For example, four
studies used an adapted PECS to teach participants to
request a single preferred item (e.g. beads) when given one
adapted tangible symbol (Ali et al., 2011; Ivy et al, 2014;
2020; Snodgrass et al., 2013). Nine studies utilized micro-
switches to teach participants to request preferred items in
response to the presentation of stimuli, either with a single
switch for a single request (e.g. Schweigert & Rowland, 1992)
or with more than one microswitch (e.g. Lancioni et al,
2007). Microswitches were also utilized in a few studies to
teach participants to request social contact or interactions
(e.g. Lancioni et al., 2008a; 2008b; Lancioni, O'Reilly, et al.
2009; Mathy-Laikko et al., 1989), using a prestored message
(e.g. “Please come and play with me,” in Mathy-Laikko; “Can
somebody talk to me?” in Lancioni et al., 2008b).

Only three studies targeted social functions of communica-
tion, sharing information, commenting, or taking turns in inter-
actions (Fleury et al., 2019; Holyfield, Caron, et al., 2018; Walker
& Wegner, 2021). Fleury et al. (2019) provided a participant
with multiple disabilities with an AAC system with four cus-
tomized social phrases to share information and ask questions
(e.g. “I'm excited,” “Do you like my nails?”) in her natural envi-
ronments. Holyfield, Caron, et al. (2018) provided participants
with mobile technology with visual scene displays (VSD?) to
support social interaction; the researcher followed the partici-
pants’ interests and added appropriate vocabulary to the VSDs
using just-in-time (JIT) programming to increase the partici-
pants’ communicative turns. Walker and Wegner (2021) first
taught the participant the necessary visual skills to access an
eye-gaze SGD and then taught him to express different com-
municative functions (e.g. request, make choices, ask ques-
tions, comment) using an AAC eye-gaze system.

Dependent variables and outcomes

The intervention studies used a range of measures to evalu-
ate outcomes (e.g. frequency of responses, percentage cor-
rect, number of communicative turns), but almost two-thirds
(64%; n=16) of the studies measured frequency of switch
activation by participants during the targeted intervention
(e.g. requesting, choice-making, respond to preferred stimuli).
Gain scores and effect sizes could only be calculated for 13
of the participants across seven different studies. All of these
participants demonstrated positive gains as a result of the
AAC intervention (e.g. increased frequency of requests in
Cosbey & Johnston, 2006; increased frequency of communica-
tive turns in Holyfield, Caron, et al, 2018; improved accuracy
communicating requests via adapted PECS in Ivy et al, 2014

*Visual Scene Displays (VSD) are a type of AAC display that embeds language
concepts into photographs. Hotspots are created on the photograph or video
and language is embedded. https://play.google.com/store/apps/details?id=
invotek.apps.easyvsd&hl=en_US&gl=US

and Ivy et al, 2020; increased number of switch activations to
request caregiver attention in Schweigert, 1989). The aggre-
gated mean effect size (Tau U) was calculated by determining
the mean effect size across these 13 participants, which was .86
(SD = .23; range = .24-1.0), suggesting that these AAC inter-
ventions were highly effective (Vannest & Ninci, 2015) with the
individuals with multiple disabilities. However, it should be
noted that effect sizes could only be calculated for 28% (n=7)
of the intervention studies and there was wide variation as
demonstrated by the range of values.

Interventions to train communication partners

Only two studies in this review focused on partner training:
a pretest post-test control group design (Holyfield, Light,
et al, 2018); and a single-case multiple baseline design
(Sigafoos et al., 1993). Details for these intervention studies
can be found in Appendix B.

Children and young adults with multiple disabilities and
complex communication needs

A total of three young adults, two male and one female,
with multiple disabilities (one in Holyfield, Light, et al., 2018,
and two in Sigafoos et al., 1993) met inclusion criteria in the
two studies that provided intervention to train communica-
tion partners. Ethnicity of participants was not reported. As
with the direct intervention studies, only limited information
was provided on the characteristics of these participants.
Two had visual impairments that were unspecified, and one
was blind; no formal assessments of vision were reported. All
three participants were described as “non-ambulatory” (i.e.
Level 4 of the GMFCS; Palisano et al., 2007). See Appendix B
for additional participant details. At the start of the study, all
three participants with multiple disabilities utilized unaided
AAC to express themselves, including gestures, vocalizations,
behaviors, speech approximations, and sign approximations.

Communication partners

In the study by Holyfield, Light, et al. (2018), the communica-
tion partners were 24 middle-school peers without disabilities
(ages 11-14 years) who attended the same school as the partici-
pant with multiple disabilities. In the study by Sigafoos et al.
(1993), communication partners were two direct-care staff (age
22-43 years), each paired with one of the two individuals with
multiple disabilities in a habilitative program. No additional
partner demographics were reported in the studies.

Partner training interventions

Holyfield, Light, et al. (2018) used mobile technology with
video VSDs to train the middle school peers to identify and
correctly interpret the unaided communicative behaviors of
the student with multiple disabilities in order to improve the
student’s communication success. Sigafoos et al. (1993)
trained the staff in their study to provide increased opportu-
nities for turn-taking and choice-making and evaluated the
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impact of these strategies during interactions with the two
individuals with multiple disabilities.

Intervention outcome measures

Both studies reported positive gains in the use of the tar-
geted strategies by communication partners as a result of
partner training. In the study by Holyfield, Light, et al. (2018),
the peers in the experimental group who received the train-
ing demonstrated increased accuracy identifying the commu-
nicative behaviors of the participant with multiple disabilities
compared to the control group who did not receive the
training. The effect size (Cohen’s d) was large (d=.9), indicat-
ing that the partner training was very effective in increasing
partner skills. Unfortunately, no measure of any subsequent
communication gains from Van (Holyfield, Light, et al., 2018)
following the partner training was collected to determine
changes in communicative behaviors. Both partners in the
study by Sigafoos et al. increased the frequency of opportu-
nities that they provided for turn taking and choice making
by the participants with multiple disabilities. Tau U was 1.0
for both partners for both skills, suggesting that the partner
training was highly effective. The participants with multiple
disabilities also demonstrated positive gains in their commu-
nication turn taking and choice making as a result of the
changes in their communication partners. Tau U for the par-
ticipants with multiple disabilities ranged from 0.3 to 1.0
across participants and skills, suggesting that the partner
training was moderately to highly effective.

Quality of evidence

Of the 25 direct intervention studies in this review, three
met the highest standard of certainty; two met the standard
of preponderant evidence; 14 provided suggestive evidence;
and six studies provided inconclusive evidence, limiting inter-
pretations of the effectiveness of these interventions. Of the
two partner training intervention studies, one met the high-
est standard of evidence and the other was inconclusive.

Discussion

This scoping review provides a number of findings that
increase understanding of AAC interventions for children and
young adults with multiple disabilities and have important
implications for practice and future research. First and most
importantly, this review provides evidence that these individu-
als with multiple disabilities can learn to use AAC to enhance
their communication. Furtherm_ore, the evidence indicates that
the benefits of AAC extend across a wide range of individuals
with multiple disabilities including children as young as three
as well as adults, including those with a range of diagnoses
(e.g. cerebral palsy and septo-optic dysplasia), and those who
present with a wide range of motor, visual, and hearing impair-
ments. Moreover, the evidence shows that those labeled as
having severe or profound cognitive impairments who dem-
onstrated limited language and communication prior to inter-
vention also benefited from AAC intervention. Historically,
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individuals with multiple disabilities have frequently been
excluded from AAC and other services and have been isolated
from opportunities to participate in society (Mirenda, 2015;
National Joint Committee for the Communication Needs of
Persons with Severe Disabilities, 2003). Yet as Brady and col-
leagues (2016) have argued, everyone has the right to commu-
nicate; everyone with complex communication needs can and
should have access to appropriate AAC services. This scoping
review provides empirical evidence to support these argu-
ments and to debunk the persistent myth that there are pre-
requisites that must be met for AAC intervention (see Kangas
& Lloyd, 1988, and Romski & Sevcik, 2005, for further argu-
ments debunking these myths). The scoping review also pro-
vides encouraging evidence that the benefits of AAC
intervention extend to older children, adolescents, and young
adults, supporting the argument that “it is never too late”
(Beukelman & Light, 2020; p. 323) to provide AAC intervention
to enhance communication and participation.

These findings of the benefits of AAC intervention are par-
ticularly encouraging considering the challenges of service
delivery for children and young adults with multiple disabil-
ities. They are at risk of being underestimated (Maes et al,,
2021) and excluded from social interactions due to severe
communication difficulties (Smith et al., 2020), which may
have negative effects on mental wellbeing and quality of life
into adulthood. Furthermore, the presence of intellectual dis-
ability may limit comprehension and require adaptations to
assessment and intervention techniques to improve out-
comes (Chadwick et al., 2019). There is a great need for
effective AAC intervention that is tailored to their unique
and complex needs.

Despite the evidence of the positive benefits of AAC inter-
vention for children and young adults with multiple disabil-
ities, the scoping review also suggests some trends that raise
concerns that must be addressed, especially if these trends
reflect current practice. First and foremost, it is important to
note that only 27 studies were identified over a more than
30-year period, underscoring the overall neglect of the needs
of children and young adults with multiple disabilities des-
pite the fact that these individuals face the greatest chal-
lenges in communication (Sigafoos et al., 2021) and service
providers report that they are unsure how to provide effect-
ive services (ATIA, 2020). Clearly future research is required
to determine evidence-based practices.

In addition to the general lack of attention to the needs
of children and young adults with multiple disabilities, other
trends in the research suggest further problems that must
be addressed, including ones related to the age at which
AAC interventions are introduced, the goals of these inter-
ventions, and the settings. The overwhelming majority of the
participants in these studies were over the age of six when
AAC intervention was introduced. Communication develop-
ment begins at birth and AAC intervention should be initi-
ated as early as possible (Cress & Marvin, 2003). Early
intervention is especially important in the case of children
with multiple disabilities as they may require more time and
practice to learn communication skills. Since children with
multiple disabilities are typically diagnosed at or near birth
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and are clearly at risk for speech development, these chil-
dren and their families should immediately be referred for
services, especially given the convincing evidence that AAC
intervention enhances communication, does not impede
speech development, and in fact often enhances speech pro-
duction for many children, including those with multiple dis-
abilities (e.g. Millar et al., 2006; Romski et al., 2010). Although
this scoping review suggests that it is never too late to pro-
vide AAC intervention, by delaying AAC services to age six or
later, children with multiple disabilities miss out on many
valuable years of language and communication develop-
ment, negatively impacting long term outcomes. Infants and
toddlers with multiple disabilities and their families deserve
access to early AAC intervention; future research is required
to investigate the effects of this intervention.

The scoping review also revealed that the vast majority of
the research with children and young adults with multiple dis-
abilities focused on teaching simple requests or making
choices. This result is not surprising as this same tendency has
been noted previously with respect to AAC interventions gen-
erally (McNaughton & Light, 2015). Although learning to
express needs and wants is an important communication skill,
it is not the only communication skill that should be targeted.
According to the first item on the revised Communication Bill
of Rights (Brady et al., 2016), all individuals with disabilities
have the right to interact socially and maintain social relation-
ships. Social communication is especially important because it
supports the development of friendships and relationships,
and thus has important benefits for overall health and well-
being (Cohen, 2004). Unfortunately, children with complex
communication needs are likely to lack the social experiences
necessary to develop these skills (Batorowicz et al, 2014).
Results of this scoping review suggest that most AAC interven-
tions do not target social interaction to support individuals
with multiple disabilities in developing these skills. It is neces-
sary that future interventions focus on improving social com-
munication and experiences.

Interactions that are focused only on expressing needs
and wants tend to be highly predictable, are very limited in
scope, target a very limited range of vocabulary, and are also
limited in duration (Light, 1988). If children with multiple dis-
abilities are only taught to make requests, they will lack
opportunities to develop reciprocal turn taking, build a rich
and varied corpus of language concepts as a foundation for
language development, and respond to a wide range of cues
in the natural environment; they will lack opportunities to
build social relationships and share information with others
(Light, 1988). It is recommended that AAC interventions with
individuals with multiple disabilities extend beyond request-
ing. Evidence strongly indicates that social interaction skills
co-occur with requesting during the very early stages of
development for children without disabilities (Crais et al.,
2004), demonstrating that requesting is not easier to learn
than social interaction. Developing skills in both behavior
regulation (with a focus on the object or activity) and social
interaction (with a focus on the communication partner) are
necessary to foster joint attention (coordinating focus on the
communication partner and the shared activity) (Prizant

et al., 2003) required for language development. This scoping
review identified few studies that documented effective AAC
intervention to increase social interaction and support
vocabulary development for individuals with multiple disabil-
ities (e.g. Holyfield, Caron, et al., 2018). Although limited in
number, these studies provide evidence that children with
multiple disabilities can acquire these skills with appropriate
supports. Future research is required to investigate the most
effective types of AAC interventions to foster these skills.

The scoping review also found that the majority (84%) of
the studies with children and young adults with multiple dis-
abilities were conducted by researchers in isolated contexts
outside of daily activities. Snell et al. (2010) drew a similar
conclusion, noting that most communication intervention
research with individuals with severe intellectual and devel-
opmental disabilities has been conducted in decontextual-
ized settings, one-on-one with researchers, rather than in
natural settings with typical communication partners. Only
limited research has been conducted to address the supports
that individuals with multiple disabilities require to commu-
nicate effectively in their daily lives. Many AAC services are
still delivered through “pull out” to isolated settings; there
has been limited attention to the supports required in fami-
lies, schools, and community settings (Foster et al, 2023).
Future implementation science is required to address effect-
ive implementation of AAC in the natural environments of
individuals with multiple disabilities.

Although communication is a reciprocal process (where
the participants influence each other in the interaction), only
two of the 27 studies considered the role of communication
partners in the success (or failure) of the communication of
children and young adults with multiple disabilities. The lack
of attention to partner training is concerning given the
repeated calls by AAC users to improve partner competence
(Midtlin et al, 2015). Prior research has documented the
effectiveness of partner training as a means to increase the
communication skills of individuals with complex communi-
cation needs generally (Kent-Walsh et al., 2015). The current
scoping review provides specific evidence that interventions
to train communication partners of children and young
adults with multiple disabilities were both effective and effi-
cient. Furthermore, the scoping review suggests that a range
of communication partners may benefit from training, includ-
ing peers as well as direct-care staff. Unfortunately, none of
the studies provided training for parents or siblings despite
the central role of families in the lives of individuals with
multiple disabilities (Mandak et al., 2017). Future research is
urgently required to consider supports for families of chil-
dren with multiple disabilities.

Clinical implications

As evidenced by this scoping review, despite the complexity
of supporting children and young adults with multiple dis-
abilities, there is limited information to inform clinical prac-
tice for professionals working with those with multiple
disabilities and complex communication needs. This review
proposes that there are three key clinical takeaways for



professionals. Firstly, this review demonstrates that AAC
interventions can be very effective for children, adolescents,
and young adults with multiple disabilities. Secondly, individu-
als with multiple disabilities are able to learn several communi-
cative functions. Thirdly, intervention to train communication
partners of those with multiple disabilities is highly successful.

Individuals with multiple disabilities and complex commu-
nication needs benefit from the provision of AAC and show
advantages following intervention. It is important that AAC
interventions build functional communication skills for individ-
uals with complex communication needs and teach not just
the expression of wants and needs, but also support the devel-
opment of social communication skills to enable the sharing of
information, commenting, and engagement in social etiquette
routines (Light & McNaughton, 2014). It is recommended that
professionals provide AAC intervention to teach children with
multiple disabilities effective communication for a range of
communicative functions (e.g. express wants and needs, com-
ment, share information, and ask questions) for both current
and future needs (Beukelman & Light, 2020).

AAC intervention should extend beyond a singular focus
on the person with complex communication needs and
ought to include communication partners throughout, such
as parents, siblings, direct-care staff, and peers (Beukelman &
Light, 2020). This review illustrates that training communica-
tion partners is a strength of intervention and it is recom-
mended that professionals train communication partners to
better engage with, and support individuals with complex
communication needs.

Limitations

This scoping review is inherently limited by the overall search
procedures, databases, and search terms selected, as well as
by the inclusion criteria applied. Although this study followed
a protocol for conducting scoping reviews (Tricco et al., 2018),
it is possible that relevant AAC intervention studies were
missed if they were not included in the databases searched or
unearthed in the ancestral and hand searches, were not avail-
able in English, or did not contain the selected search terms.
Whilst this study attempted to reduce the chances of missing
relevant studies by incorporating multiple search strategies
(e.g. electronic database search, ancestral search, and forward
citation/author search) it is possible that relevant studies may
have still been missed.

The exclusion of grey literature (i.e., unpublished or infor-
mally published material that is typically not peer-reviewed;
Blackhall & Ker, 2007) may have led to publication bias and
exaggerated representations of intervention effectiveness
(McAuley et al., 2000). Despite the acknowledged importance
of grey literature, it was excluded from this scoping review
because it had not been subjected to rigorous peer-review
processes and was not located consistently across online data-
base searches, which can lead to misrepresentation of the grey
literature itself. Furthermore, the grey literature that was found
in this search was excluded due to limited relevance to the
inclusion criteria.
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To meet inclusion criteria in this scoping review, studies
were required to include at least one participants (0-21 years
old) with multiple disabilities and provide sufficient informa-
tion to determine whether participants had visual, motor,
and communication impairments. Of note, only two partner
training studies met this inclusion criteria. It is possible that
additional communication partner training research studies
were not captured by this scoping review due to the focus
on AAC intervention, limited age range, and the need for
detailed participant description. Studies that may have
described individuals with disabilities without utilizing terms
such as ‘multiple disabilities’ may have been missed by the
search terms in this review. Additionally, partner training
studies that focused on interactions or behavior interventions
(e.g. Foreman et al., 2007) without AAC may have been
excluded by the criteria in this review. Future research is
needed to investigate the effectiveness of training communi-
cation partners of those with multiple disabilities.

Future research considerations

Clearly future research is required to guide practice and
improve outcomes for children and young adults with mul-
tiple disabilities. The following section outlines some consid-
erations for future research. Specifically, this research should:
(@) study the effectiveness of AAC interventions (especially
early AAC intervention) not just to request, but also to pro-
mote social interaction and build language skills; (b) identify
partner supports to enhance the communication of individu-
als with multiple disabilities; and, (c) investigate barriers and
supports for implementing AAC interventions successfully
within the natural environments of individuals with multiple
disabilities. No single AAC intervention will meet the needs
and skills of all individuals with multiple disabilities, across all
settings and communication partners, in order to attain com-
municative competence; rather the challenge is to determine
which AAC interventions work best for which individuals to
attain which goals under which conditions. In order to meet
this challenge, future research must be both rigorous and
relevant, and must include robust descriptions of the partici-
pants with multiple disabilities, their environments (settings
and communication partners), and the AAC intervention.

A number of authors have issued calls for more rigorous
scientific methods in AAC research (e.g. Ganz et al, 2023;
Kent-Walsh & Binger, 2018; Romski & Sevcik, 2018). Results of
this scoping review support these calls: of the 27 studies
identified in this scoping review, only six (22%) met current
methodological standards such that the certainty of the evi-
dence was either conclusive or preponderant; the majority of
the studies (78%) had design flaws (e.g. limitations in treat-
ment fidelity, reliability of the measures, number of observa-
tions at baseline or intervention) that made it difficult to
draw conclusions with any certainty. Future AAC research
must be rigorous in order to advance knowledge and
improve practice. Although rigor is necessary, it is by no
means sufficient on its own. Future research must also be
relevant such that results are useful in the real world lives of
individuals with multiple disabilities. In 2008, Granlund and
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colleagues (Granlund et al., 2008) highlighted the lack of
research investigating outcomes of AAC intervention in the
everyday lives of individuals with complex communication
needs, leaving these authors to conclude that, in order to
attain successful outcomes, the AAC field needs to focus not
just on evidence-based practice, but also on practice-based
evidence. Results of this scoping review suggest that this
problem persists almost 15 years later.

One key way to ensure relevance is to actively involve
individuals with multiple disabilities, their families, and other
stakeholders in meaningful ways in all aspects of AAC
research (Blackstone et al., 2007). AAC users want a voice at
the table (Goldman et al., 2021). They are valuable sources of
input regarding AAC intervention research and implementa-
tion (Rackensperger et al., 2005) and their voices should not
go unheard (Klein, 2017). Researchers should seek input from
families and other stakeholders at all steps of the research
and intervention process through focus groups, interviews,
surveys, and informal discussions (Heiden & Saia, 2021).
Researchers also need to explore effective strategies to
empower beginning communicators with multiple disabilities
to provide input to set priorities; Beukelman and Light (2020)
suggested methods such as offering choices, using photo-
graphs, and carefully observing the affect of individuals with
multiple disabilities to determine their priorities.

As noted earlier, the population of individuals with dis-
abilities is a heterogeneous one that includes individuals of
different races and ethnicities with a wide range of needs
and skills. Unfortunately, race/ethnicity was not reported for
95% of the participants in this scoping review. This finding is
concerning given the general lack of research focused on
individuals with complex communication needs from cultur-
ally and linguistically diverse backgrounds, and the prelimin-
ary evidence of racial disparities in AAC intervention
provided to Black children compared to their white peers
(Pope et al,, 2022). This scoping review also found that very
few studies provided detailed information on participant
needs and skills: for example, specifics regarding visual func-
tion were not reported for 60% of participants, hearing sta-
tus was not reported for 64%, and cognition for 74%.
Although, it should be acknowledged that conducting valid
and reliable assessments with this population may be chal-
lenging due to their sensory, cognitive, and motor impair-
ments (Crawford et al., 2018); there is a desperate need for
future research to determine effective methods of ascertain-
ing the needs and skills of those with multiple disabilities
(Maes et al.,, 2021). Most studies also failed to consider the
characteristics of the typical communication partners and
environments of the individuals with multiple disabilities,
instead electing to implement AAC intervention in isolated
settings with the researcher. Finally, the majority of the stud-
ies provided limited information regarding the AAC systems
implemented (e.g. limited information on vocabulary, repre-
sentations, organization, layout, selection, and output) and
yet the research clearly demonstrates that each of these vari-
ables may impact performance. Future research should con-
sider the needs of individuals with multiple disabilities from
culturally and linguistically diverse backgrounds to reduce

racial disparities in AAC services. Future research should also
explore improved assessment techniques to provide better
descriptions of the needs and skills of individuals with mul-
tiple disabilities and should also provide more detailed
descriptions of communication partners and environments as
well as the AAC systems and instructional procedures imple-
mented. All of this information is essential to determine
which interventions work best for which individuals under
which conditions — a question that is critically important to
guide clinical practice.

Conclusion

Children and young adults with multiple disabilities present
with the most complex communication needs, but there is
limited information to guide clinicians in AAC interventions.
However, the available research evidence consistently indi-
cates that those with multiple disabilities can successfully
learn and use various AAC systems to make simple requests
and communicate choices. Unfortunately, little is known
about AAC interventions to improve social communication
and foster language development in natural contexts with this
population. Limited research to date has focused on training
communication partners to support the communication of indi-
viduals with multiple disabilities, but the existing research indi-
cates that partner training is highly effective and efficient. There
is an urgent need for future research to investigate AAC inter-
ventions (both direct intervention and partner training) to sup-
port social interactions, enhance language development, and
maximize participation in daily environments for individuals
with multiple disabilities with a wide range of needs and skills,
including those from culturally and linguistically diverse back-
grounds. Researchers are advised to follow current research
reporting guidelines to maximize the certainty of evidence; to
involve individuals with multiple disabilities, their families, and
other stakeholders to ensure the relevance of their research;
and to provide detailed descriptions of participants, environ-
ments, communication partners, and AAC interventions to sup-
port the translation of research results to practice.
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