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[bookmark: _Toc371965315][bookmark: _Toc511695483][bookmark: _Toc8216543][bookmark: _Toc23969209][bookmark: _Toc25758606][bookmark: _Toc25763877][bookmark: _Toc56091700][bookmark: _Toc68714913][bookmark: _Toc102405115][bookmark: _Toc131381691][bookmark: _Toc131383460][bookmark: _Toc212588643][bookmark: ExecSumm]Executive Summary
This report updates the Aotearoa New Zealand Autism Guideline: He Waka Huia Takiwātanga Rau (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022) with respect to the effectiveness of aided Augmentative and Alternative Communication (AAC) for improving communication outcomes for autistic people. 
[bookmark: _Toc102405116][bookmark: _Toc116927407][bookmark: _Toc117634634][bookmark: _Toc131381692][bookmark: _Toc131383461][bookmark: _Toc212169626][bookmark: _Toc212170277][bookmark: _Toc212588644]Scope 
A systematic umbrella review (‘review of reviews’) considered research that evaluated the effectiveness of low-tech (e.g., symbol/picture exchange systems) and high-tech (e.g., speech generation devices and mobile hand-held technology) Augmentative and Alternative Communication (AAC) supports for improving communication outcomes for autistic people across the lifespan. AAC implementation combines access to an AAC device or symbol system with instructional strategies delivered by a communication partner.  
[bookmark: _Toc102405117][bookmark: _Toc116927408][bookmark: _Toc117634635][bookmark: _Toc131381693][bookmark: _Toc131383462][bookmark: _Toc212169627][bookmark: _Toc212170278][bookmark: _Toc212588645]Method 
A ‘best evidence’ approach was employed to restrict eligible studies to peer reviewed systematic reviews and meta-analyses published since 2020.  
A broad search strategy was undertaken of eight bibliographic databases to identify peer reviewed studies published between January 1, 2020 and 3 October 2025. Along with  citation searching of bibliographies of retrieved articles, 96 unique abstracts were identified.Eligible systematic reviews that met selection criteria were critically appraised for quality using a formal checklist, data was extracted into evidence tables, and findings were narratively synthesised.
To provide additional local cultural and service context, a separate search was undertaken for primary research conducted in Aotearoa New Zealand on the use of AAC by autistic people published since 2004. Studies already included in systematic reviews appraised for the umbrella review were excluded. Four eligible research studies were identified.
[bookmark: _Toc102405118][bookmark: _Toc116927409][bookmark: _Toc117634636][bookmark: _Toc131381694][bookmark: _Toc131383463][bookmark: _Toc212169628][bookmark: _Toc212170279][bookmark: _Toc212588646]Umbrella review findings
This systematic umbrella review included 11 systematic reviews, five of which included meta-analyses, reporting on a total of 342 primary studies (242 unique studies when accounting for overlap). These considered autistic people, with research dominated by samples of autistic children aged between four and nine years, with limited functional speech. All reviews examined use of high-tech AAC supports, while some also including use of low-tech approaches. 
The majority of primary studies used single-case experimental designs, with some also incorporating group-based methodologies. Outcomes most frequently targeted were requesting (technically known in the literature as the verbal operant manding). 
Key findings:
Consistent evidence that AAC supports are effective in improving communication outcomes for autistic children and young people.
Aided AAC methods, particularly high-tech approaches such as speech-generating devices, Visual Scene Displays, and mobile tablets, generally produced greater communication gains than unaided systems like manual signing. 
Improvements were most pronounced for foundational skills such as requesting.
There is a growing body of evidence that AAC can successfully support broader communicative functions, including commenting and joint attention. There is weak evidence for more naturalistic and spontaneous language use. A considerable heterogeneity in results across studies warrants caution.
Prompting, time delay, modelling, and reinforcement were consistently identified as effective, evidence-based instructional strategies, particularly within structured, context-specific routines. There is emerging evidence that AAC implementation combining multiple, individualised strategies are most effective. 
Most autistic individuals expressed a preference for high-tech AAC. 
Evidence regarding speech production outcomes was mixed. Most studies reported little to no improvement in speech from AAC use. High-tech AAC may be associated with increases in vocalisations, spontaneous language, and novel word use. However, effects were inconsistent and are not conclusive.
Moderator analyses found few consistent predictors of AAC system effectiveness, though some evidence suggested that prelinguistic skills and higher AAC dosage (e.g., number of trials and duration) may be linked to better outcomes. 
Limited, positive findings indicated that communication gains could generalise to new partners and contexts and be maintained over time when AAC implementation was well designed. Formal assessments of social validity were rare.
Four additional primary research studies conducted in Aotearoa New Zealand were identified that provide evidence that is consistent with and complementary to that of the umbrella review.
[bookmark: _Toc117634637][bookmark: _Toc131381695][bookmark: _Toc131383464][bookmark: _Toc212169629][bookmark: _Toc212170280][bookmark: _Toc212588647]Conclusions
[bookmark: _Toc116927410][bookmark: _Toc117634638][bookmark: _Toc131381696][bookmark: _Toc131383465]The current review demonstrates that AAC, particularly high-tech, aided systems like SGDs, can be effective in supporting communication development in autistic children and young people when combined with evidence-based instructional strategies such as prompting and reinforcement. The possibility of multimodal communication should also be considered, dependent on context. The primary value of AAC remains in enhancing functional and expressive communication. The evidence is greatest for basic functions such as requesting to be acquired, but evidence is growing for broader social communication functions. 
This umbrella review highlights that effective AAC implementation for autistic individuals requires personal assessment and flexible support. Selection of AAC modes and device features should consider an autistic person’s preferences, capabilities and strengths, device portability and accessibility (including available languages), and access to trained communication partners. Further research is needed to improve the quality, quantity, and consistency of the evidence, and to address research gaps.
[bookmark: _Toc212169630][bookmark: _Toc212170281][bookmark: _Toc212588648][bookmark: _Toc102405119]Revisions to the Guideline
The evidence from the umbrella review, alongside relevant Aotearoa New Zealand research, informed the Living Guideline Group (LGG)  in developing the new Recommendations and Good Practice Points presented below. Rationale are presented in Part 3. 
[bookmark: SummTable][bookmark: _Toc21645234][bookmark: _Toc67576611][bookmark: _Toc129798583][bookmark: _Toc183392123][bookmark: _Toc212169595]Summary Table: New Recommendation and Good Practice Points

	Reference
	New recommendation/GPP 
	Grade

	3.2.1.8a
	Augmentative and Alternative Communication (AAC), particularly high-tech, aided systems, are effective in supporting communication development in autistic people and should be provided (Grade A).
	A

	3.2.1.8b
	Autistic children and communication partners (including whānau, peers, support workers) should be supported to use Augmentative and Alternative Communication (AAC) through consistent, regular and ongoing instructional strategies that are evidence-based.
	A

	3.2.1.8c
	Implementation of Augmentative and Alternative Communication (AAC) must be individualised, contextualised, and made according to autistic people’s preferences. Selection of AAC modes and device features should include assessment of the following:
- an autistic person’s preferences
- communication, fine motor skills, and visual and auditory abilities and strengths
- device portability and accessibility
- access to trained communication partners
	A

	3.2.1.4a
	Augmentative and Alternative Communication (AAC) is effective across a wide range of settings. Autistic people must have access to their AAC systems wherever and whenever they need it
	B

	3.2.1.8d
	When considering Augmentative and Alternative Communication (AAC) for autistic people and their communication partners, accessibility to multiple languages, particularly heritage languages, should be prioritised.
	

	3.2.1.8e
	Parents, caregivers and family/whānau should be actively involved in Augmentative and Alternative Communication (AAC) implementation with children. This can bring additional benefits, including strengthening relationships (see Recommendation 2.1.5a).
	

	3.2.1.8f
	The principles of supported decision making should be applied when considering the implemention of Augmentative and Alternative Communication (AAC).
	

	3.2.1.8g
	A targeted strategy to increase the capacity and capability of professionals in implementing Augmentative and Alternative Communication (AAC), and training communication partners in the use of AAC, should be developed.
	




[bookmark: _Toc371965308][bookmark: _Toc511695476][bookmark: _Toc8216536][bookmark: _Toc23969208][bookmark: _Toc25758605][bookmark: _Toc25763870][bookmark: _Toc56091693][bookmark: _Toc68714906][bookmark: _Toc102405108]Note: Grades indicate the strength of the supporting evidence rather than the importance of the evidence. Grade A indicates good evidence, B is fair evidence, C is international expert consensus, and I is insufficient, poor quality, or conflicting evidence. See Table 1.2 in Appendix 1 for detail.
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[bookmark: _Toc131383466][bookmark: _Toc212588649]Preamble
[bookmark: _Toc131381697][bookmark: _Toc131383467][bookmark: _Toc212169632][bookmark: _Toc212170283][bookmark: _Toc212588650][bookmark: _Toc301185195][bookmark: _Toc183493308][bookmark: _Toc183683316][bookmark: _Toc183692887][bookmark: _Toc184964820][bookmark: _Toc311630009][bookmark: _Toc311631967][bookmark: _Toc214642232][bookmark: _Toc214642536][bookmark: _Toc214993613][bookmark: _Toc214994155][bookmark: _Toc216717478][bookmark: _Toc227063426][bookmark: _Toc227063639][bookmark: _Toc227064709][bookmark: _Toc227124962][bookmark: _Toc275181272][bookmark: _Toc288166799][bookmark: _Toc309328732][bookmark: _Toc268688748][bookmark: _Toc268690416][bookmark: _Toc268690554][bookmark: _Toc268698203][bookmark: _Toc268704880][bookmark: _Toc268707651][bookmark: _Toc301185192][bookmark: _Toc183493310][bookmark: _Toc183683318][bookmark: _Toc183692889][bookmark: _Toc184964822][bookmark: _Toc311630011][bookmark: _Toc311631969][bookmark: _Toc214642234][bookmark: _Toc214642538][bookmark: _Toc214993615][bookmark: _Toc214994157][bookmark: _Toc216717480][bookmark: _Toc268688749][bookmark: _Toc268690417][bookmark: _Toc268690555][bookmark: _Toc268698204][bookmark: _Toc268704881][bookmark: _Toc268707652]Living Guideline process
The first edition of the New Zealand Autism Spectrum Disorder Guideline published in April 2008 (Ministries of Health and Education, 2008) was a landmark document, providing an evidence-based guide to best practice for identifying, educating, and supporting autistic individuals across the lifespan. In 2009, New Zealand Government’s Ministry of Health and Ministry of Education launched the Living Guideline process which is designed to ensure the Guideline remains current by incorporating new research and addressing evolving user needs.
INSiGHT Research delivers the Living Guideline mahi under contract to the New Zealand Government’s Whaikaha, Ministry of Disabled People, sponsored by the Ministry of Education. Each year, the process prioritises a topic for update, culminating in Supplementary Papers. To date, 16 such papers have been published (Broadstock, 2010– 2025). Revisions to the Guideline are developed by the Living Guideline Group (LGG), an advisory panel composed of individuals with lived experience, clinicians, researchers, educators, and community service providers. The panel also includes ex-officio representatives from INSIGHT Research, Whaikaha, Ministry of Disabled People, and the Ministry of Education (Appendix 1.1 lists current members). 
Each year, the LGG identifies a topic for review, and the Guideline developer (Marita Broadstock, INSIGHT Research) conducts a systematic literature review. The LGG evaluates the evidence for quality, consistency, applicability, and relevance, using this analysis to develop or revise Recommendations and Good Practice Points. These decisions, alongside the LGG’s rationale, are presented in Part 3 of the Supplementary Paper.
[bookmark: _Toc229993236][bookmark: _Toc229993619][bookmark: _Toc295473602][bookmark: _Toc56091696][bookmark: _Toc68714909][bookmark: _Toc102405111]Following the first edition in 2008, a second edition was published in 2016 (Ministries of Health and Education, 2016) and the current third edition, titled Aotearoa New Zealand Autism Guideline: He Waka Huia Takiwātanga Rau (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022). Each edition integrates updates and adds new Recommendations from Supplementary Papers.
[bookmark: _Toc212169633][bookmark: _Toc212170284][bookmark: _Toc212588651][bookmark: _Toc131381698][bookmark: _Toc131383468][bookmark: Preamble_AutisticPreferences]Terminology
Throughout this review, for ease of comprehension we will primarily use common language equivalents to Skinner’s terminology for verbal behaviour (verbal operants) (Skinner, 1957; Zorzi et al., 2025); that is, requests (mands), labels (tacts), conversation (intraverbals), and repeating (echoics). 
To maintain consistency and clarity with the scientific literature, data in Tables will be reported using Skinner’s behavioural terminology. See Glossary. 
[bookmark: _Toc212169634][bookmark: _Toc212170285][bookmark: _Toc212588652]Autistic preferences around terminology
[bookmark: _Toc227063427][bookmark: _Toc227063640][bookmark: _Toc227064710][bookmark: _Toc227124963][bookmark: _Toc275181273][bookmark: _Toc288166800][bookmark: _Toc309328733]The Guideline and Supplementary Papers aim to respect and reflect the language preferences of the autistic community. Terms such as autistic person and person on the autism spectrum are used, aligning with a preference for identity-first language that recognises autism as integral to one’s identity (Autism Self-Advocacy Network, 2020). 
The acronym ASD (Autism Spectrum Disorder) is used sparingly, typically in clinical contexts, to avoid connotations of pathology conveyed by the term ‘disorder’ (Silberman, 2015). Similarly, divisive labels like high-functioning and low-functioning are avoided; instead, descriptions focus on support needs, such as high and complex support needs. The term behaviours of concern replaces stigmatising phrases like problem behaviour. This recognises that the behaviour may be a concern to the autistic individual themselves (such as non-sensory self-harm, or as an indication of distress) or to others who do not understand its purpose (e.g., shutdown from sensory overload). 
Other problematic terms refer to autistic people who can reliably use speech to communicate as being ‘verbal’, and those who do not as being ‘non-verbal’. However, verbal language is not just speech. It is a system of conventional symbols that have shared meaning for members of a community or culture who use a common language (Brand, 2011), and can therefore include spoken and written words, signs, or visual codes. To avoid confusion, some autistic people/tāngata whaitakiwātanga prefer the terms ‘speaking’ and ‘nonspeaking’. For some individuals, however, this does not reflect that their ability to speak can change over time depending on its purpose and content, the relationship with conversational partners, energy levels, and access to augmentative and alternative communication (AAC) systems. To be more inclusive, alternative terms sometimes used include ‘minimally speaking’ or ‘unreliably speaking’. In the Guideline, we refer to people who ‘have speech’ as those who can consistently rely on speech for functional communication. Note that non-verbal means something different when describing non-symbolic communication such as body language, facial expressions, tone of voice, and eye gaze to convey meaning. 
Language evolves, and the Guideline emphasises the importance of asking autistic individuals about their preferred terms. Changes aim to de-pathologise autism, substituting terms like comorbidity with co-occurring, symptoms with characteristics or traits, and management with supports or approaches. Language guidance from autistic researchers, such as Dr Ruth Monk, informs these practices (Monk et al., 2022).

[bookmark: _Toc131381699][bookmark: _Toc131383469][bookmark: _Toc212169635][bookmark: _Toc212170286][bookmark: _Toc212588653][bookmark: Preamble_MaoriPreferences][bookmark: _Toc345035303][bookmark: _Toc352193658][bookmark: _Toc352193772][bookmark: _Toc352194054][bookmark: _Toc352195765][bookmark: _Toc371965312][bookmark: _Toc511695480][bookmark: _Toc529747805][bookmark: _Toc8216540][bookmark: _Toc25763874][bookmark: _Toc56091697][bookmark: _Toc68714910][bookmark: _Toc102405112]Māori perspectives
In Aotearoa New Zealand, takiwātanga – a term meaning “in his/her/their own time and space” coined by Keri Opai – offers a uniquely Māori perspective on autism (2020)[footnoteRef:1]. [1:  Other terms for autism are sometimes used (such as kura urupare, meaning ‘gift of Sensories’). However, takiwātanga has become sufficiently established that it is the preferred term for the Guideline] 

The Guideline recognises Māori cultural concepts and values, integrating frameworks like Sir Mason Durie’s Whare Tapa Whā, which emphasises physical, mental, spiritual, and family wellbeing (1984).
Complementing this is Ka Hikitia’s Outcome Framework (Ministry of Education, 2024), Aotearoa New Zealand’s Māori Education Strategy, which underscores the importance of identity, language, culture, and equitable outcomes for Māori.
[bookmark: _Toc183493311][bookmark: _Toc183683319][bookmark: _Toc183692890][bookmark: _Toc184964823][bookmark: _Toc311630012][bookmark: _Toc311631970][bookmark: _Toc214642235][bookmark: _Toc214642539][bookmark: _Toc214993616][bookmark: _Toc214994158][bookmark: _Toc216717481][bookmark: _Toc227063428][bookmark: _Toc227063641][bookmark: _Toc227064711][bookmark: _Toc227124964][bookmark: _Toc275181274][bookmark: _Toc288166801][bookmark: _Toc309328734][bookmark: _Toc345035304][bookmark: _Toc352193659][bookmark: _Toc352193773][bookmark: _Toc352194055][bookmark: _Toc352195766][bookmark: _Toc371965313][bookmark: _Toc511695481][bookmark: _Toc8216541][bookmark: _Toc25763875][bookmark: _Toc56091698][bookmark: _Toc68714911][bookmark: _Toc102405113][bookmark: _Toc131381700][bookmark: _Toc131383470][bookmark: _Toc212169636][bookmark: _Toc212170287][bookmark: _Toc212588654]Tiriti o Waitangi/Treaty of Waitangi
The Guideline upholds Te Tiriti o Waitangi principles of tino rangatiratanga, equity, active protection, options, and partnership (New Zealand. Waitangi Tribunal, 2023).
It aligns with Whāia Te Ao Mārama 2018 – 2022: The Māori Disability Action Plan (Ministry of Health, 2018). It envisions tāngata whaitakiwātanga Māori having leadership, choice, and control in accessing culturally responsive supports that empower them to thrive.
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The systematic review in Part 1 and Part 2 provides an academic synthesis of research evidence for the Living Guideline Group (LGG). While this content will interest researchers and those exploring the evidence in-depth, it uses technical language. It is primarily written for the LGG to inform their deliberations in developing and grading their Recommendations (outlined in Part 3).
Part 3 details the LGG’s decisions and revised and supplementary Recommendations and Good Practice Points that update the Guideline. This section is designed for a broader audience, including tāngata whaitakiwātanga, their whānau, clinicians, educators, para-professionals, disability service providers, researchers, policymakers, and funders.
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[bookmark: _Toc295473605][bookmark: _Toc183493315][bookmark: _Toc183683323][bookmark: _Toc183692894][bookmark: _Toc184964827][bookmark: _Toc311630016][bookmark: _Toc311631974][bookmark: _Toc214642242][bookmark: _Toc214642546][bookmark: _Toc214993623][bookmark: _Toc214994165][bookmark: _Toc216717487][bookmark: _Toc227063432][bookmark: _Toc227063645][bookmark: _Toc227064715][bookmark: _Toc227124968][bookmark: _Toc275181278][bookmark: _Toc288166805][bookmark: _Toc309328738][bookmark: _Toc345035309][bookmark: _Toc352193664][bookmark: _Toc352193778][bookmark: _Toc352194060][bookmark: _Toc352195771][bookmark: _Toc371965318][bookmark: _Toc511695484][bookmark: _Toc8216544][bookmark: _Toc23969210][bookmark: _Toc25758607][bookmark: _Toc25763878][bookmark: _Toc56091701][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Toc68714914][bookmark: _Toc102405120][bookmark: _Toc131381702][bookmark: _Toc131383472][bookmark: _Toc212588656][bookmark: Part1][bookmark: _Toc214642243][bookmark: _Toc214642547][bookmark: _Toc214993624][bookmark: _Toc214994166][bookmark: _Toc216717488][bookmark: _Toc227063433][bookmark: _Toc227063646][bookmark: _Toc227064716][bookmark: _Toc227124969][bookmark: _Toc309328739][bookmark: _Toc275181279][bookmark: _Toc288166806][bookmark: _Toc345035310][bookmark: _Toc352193665][bookmark: _Toc352193779][bookmark: _Toc352194061][bookmark: _Toc352195772][bookmark: _Toc371965319][bookmark: _Toc511695485][bookmark: _Toc8216545][bookmark: _Toc25763879][bookmark: _Toc56091702][bookmark: _Toc68714915][bookmark: _Toc102405121][bookmark: _Toc183493317][bookmark: _Toc183683325][bookmark: _Toc183692896][bookmark: _Toc184964829][bookmark: _Toc311630018][bookmark: _Toc311631976]Part 1:  Introduction
1.1 [bookmark: _Toc212588657][bookmark: _Toc25763883][bookmark: _Toc56091705][bookmark: _Toc68714918][bookmark: _Toc102405124][bookmark: _Toc131381706][bookmark: _Toc131383476][bookmark: _Toc131381703][bookmark: _Toc131383473]Background
[bookmark: _Toc212588658]Communication needs of autistic individuals/tāngata whaitakiwātanga
Autistic individuals vary widely in their language and communication abilities, which are central to both diagnosis and support planning (Stedman et al., 2019; Yuan et al., 2024). Although a delay in language development is not required for diagnosis, many autistic children develop speech significantly later than their typically developing peers (White et al., 2021). Difficulties in using and understanding speech often persist to adulthood. Approximately 25-30% of autistic children fail to develop functional spoken language and remain minimally speaking past the age of five (Guerrera et al., 2025). Approximately half of all autistic people are estimated to be unable to speak fluently or acquire the functional communication skills needed for everyday life (Ganz, 2015).
Effective communication occurs when the intent and meaning of one individual is understood by another (International Society for Augmentative and Alternative Communication, 2025). Both expressive and receptive communication may have a range of functions, including:
behavioural regulation (e.g., requesting objects and actions, protesting)
joint attention (e.g., commenting, seeking clarification, requesting information)
social interaction (e.g., requesting social routines and permission, showing off, greeting, calling, acknowledgement) (Ganz et al., 2024; Logan et al., 2022; Wetherby & Prizant, 1993). 
Social competence requires an ability to use a broad range of communication functions (Light & McNaughton, 2014). Research suggests that compared to typically developing peers, autistic children often exhibit a restricted range and frequency of communication functions (Logan et al., 2022). Specifically, declarative communication functions relating to joint attention and social interaction occur much less often than regulatory functions (requesting and protesting) (Shumway & Wetherby, 2009; Stone et al., 1997; Wetherby et al., 1988). These differences may lead to reduced social engagement. 
Expanding the breadth and depth of use of communicative functions for autistic individuals/tāngata whaitakiwātanga is a key goal of augmentative and alternative communication (AAC) supports (Ganz et al., 2024; Light & McNaughton, 2014).
[bookmark: _Toc212588659]Types of Augmentative and Alternative Communication (AAC)
Communication is not limited to speech but also encompasses a variety of modes including vocalisations, gestures, a shared glance, text, facial expressions, touch, manual signing, manual signs, symbols, and pictures (Ganz et al., 2024; International Society for Augmentative and Alternative Communication, 2025). Everyone uses multiple forms of communication based upon the context and communication partner.
The International Society of Augmentative and Alternative Communication defines AAC as “a set of tools and strategies that an individual uses to solve every-day communicative challenges” (International Society for Augmentative and Alternative Communication, 2025). Augmentative and alternative communication is designed to supplement or replace spoken language, and in some cases, to stimulate broader language development (Ganz et al., 2023; Hustad & Miles, 2010; Johnston et al., 2012). 
For individuals who are nonspeaking or have minimal or unreliable speech, Augmentative and Alternative Communication may serve as their primary mode of communication. AAC may also be used temporarily to support expressive communication as needed (Biggs & Meadan, 2018; Kaiser & Roberts, 2011). Importantly, AAC approaches aim to enhance an individual’s communicative competence rather than increasing speech production (Schlosser Ralf & Wendt, 2008; White et al., 2021).
AAC systems are broadly classified as unaided or aided (see Figure 1). 
Unaided AAC
Unaided AAC (sometimes called no-tech) relies on the individual’s own body to communicate through gestures, facial expressions, mimics, manual signs, fingerspelling, or vocalisations, without external materials (Aydin & Diken, 2020; Mirenda, 2003). 
Aided AAC 
In contrast, aided AAC incorporates external symbol-based supports. It can be divided into low-tech (also known as light-tech) and high-tech. 
Low-tech AAC such as the Picture Exchange Communication System (PECS) typically use physical symbols or pictures arranged on cards, notebooks, folders or communication boards, and require no electronic power. 


[bookmark: _Toc212169596]Figure 1: Flowchart of AAC systems
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[bookmark: _Toc212168832][bookmark: _Toc212169643][bookmark: _Toc212170294][bookmark: _Toc212588661]Key: AAC= augmentative and alternative communication; PECS=Picture Exchange Communication System); SGD=Speech Generating Device
High-tech AAC are electronically or battery powered devices which allow users to construct messages by selecting graphic symbols (icons, keys, or buttons) to generate digitised or synthesised ‘speech’. Devices include dedicated Speech-Generating Devices (SGDs)including Visual Screen Displays (interactive visual images depicting images, scenes or events), and other high-tech digital communication media (Aydin & Diken, 2020; Ganz et al., 2024; Schlosser Ralf & Wendt, 2008). 
[bookmark: _Toc212588662]Modern AAC technologies use a wide variety of software applications (‘apps’) (e.g., Proloquo, GoTalk, SPEAKall!, TouchChat, LAMP Words for Life, See.Touch.Learn) to transform hand-held mainstream devices such as electronic tablets (e.g., tablets, iPads) and smartphones into sophisticated AAC systems. These can include speech generating aids, choice-making tools, or text-based systems (Zorzi et al., 2025). Such devices are highly customisable allowing them to be personalised and adapted over time to meet changing user needs (Lorah et al., 2022). 
Choice of AAC
Many factors play a role in AAC choice. Aided AAC are thought to align well with autistic users’ strengths in visual processing and symbol recognition (Mirenda & Schuler, 1988; Quill, 1997). Graphic symbols in aided systems are also thought to make them more transparent and approachable for communication partners (Mirenda, 2003). 
The choice of AAC depends on a range of factors, including an individual’s communication skills (e.g., imitation repertoire), their motor abilities (relating to movement), personal preferences, as well as practical factors such as cost, portability, and durability of a device (Lorah et al., 2022). Compared with low-tech aided AAC, high-tech devices offer functional advantages. They have the capacity to store large vocabularies, are adaptable to evolving communication needs, and permit communication across distances without requiring the communication partner to be in direct view (Therrien et al., 2025). 
Historically, Speech-Generating Devices (SGDs) and voice output communication aids (VOCAs) were prohibitively expensive. However, the growth in software applications have allowed hand-held devices such as tablets and phones to function as SGDs (Lorah et al., 2022). It has been suggested that integrating AAC into such widely used technologies also make them less-stigmatising and more normalised, facilitating broader uptake (Lorah et al., 2022; Mirenda & Schuler, 1988). Compared to dedicated SGDs, these modern AAC tools offer portable, affordable, and socially acceptable AAC, increasing accessibility for autistic people/tāngata whaitakiwātanga and ready integration into their lives.
One commonly reported concern among parents is that introducing high-tech AAC, particularly speech-generating devices (SGDs), may reduce a child’s motivation to develop spoken language (Donato et al., 2018; Moorcroft et al., 2019). However, these fears have consistently been shown to be unfounded, with studies demonstrating that AAC use does not hinder and may support spoken language development (Donato et al., 2018; Ganz et al., 2024; Johnston et al., 2012; Walters et al., 2021). It has also been hypothesised that SGDs can facilitate language acquisition by pairing auditory output with visual symbols, thus reinforcing receptive and expressive language pathways simultaneously (Barton-Hulsey et al., 2021; Therrien et al., 2025).
A challenge in selecting AAC systems is individual variability in effectiveness. Sievers et al (2018) conducted a systematic review of group studies of autistic children using AAC. There was preliminary evidence that the following child characteristics (at baseline) were associated with greater communication improvements from AAC use: pre-AAC cognition, autism ‘severity’ (support needs), verbal imitation skills, vocabulary comprehension, object use, joint attention, language use, and communication competence. Such factors may inform AAC choice.
[bookmark: _Toc212588663]Instructional strategies and communicative functions
Various teaching/instructional approaches can be used in conjunction with AAC devices. These techniques are often grounded in behaviourist theories, and cognitive and social-constructivist traditions. 
Behavioural theories, such as those proposed by Skinner (1957), posit that language and communication development are shaped through reinforcement and environment. Behaviourally-based AAC instruction commonly employs techniques such as prompting, modelling, graduated guidance, time delay, discrete-trial training, task analysis, and positive reinforcement (Lorah et al., 2024; Odom et al., 2021). 
In contrast, cognitive and social-constructivist theories emphasise naturalistic approaches through social participation, shared routines, and meaningful interactions (Bruner, 1981). In recent years, hybrid approaches have emerged that integrate principles from both behavioural and developmental models, combining structured teaching strategies with developmentally appropriate, socially embedded contexts (Schreibman et al., 2015).
AAC systems can support a wide range of communicative functions, each corresponding to Skinner’s (1957) verbal operant framework. This behavioural framework provides a systematic approach to understanding and targeting specific communication skills (Zorzi et al., 2025). Commonly measured communicative functions (and Skinner’s terms) include:
requesting (mands), 
labelling or commenting (tacts), 
answering questions/conversation skills (intraverbals), and 
imitating/repeating (echoics) (Muharib et al., 2024)[footnoteRef:2].  [2:  Note that for ease of comprehension, common language terminology (i.e., requesting instead of mands) will be used primarily in the body of this report with technical terms for verbal operants used in Tables.] 

Research suggests that autistic children often acquire communication functions in a predictable sequence, with functions that lead to more concrete, environmental consequences (requesting) and routine-based functions (e.g., greetings, acknowledgement) emerging before those that serve purely social purposes (Logan et al., 2022; Wetherby, 1986). In this approach, AAC systems should be flexible, and support the gradual development of more complex, socially-driven interactions. 

[bookmark: _Toc212588664]Outcomes and goals of AAC systems
A central goal of augmentative and alternative communication is to increase communicative competence in ways that are both meaningful and functional for the individual. In this context, the social validity of an approach – how well it aligns with the individual’s preferences, needs, and values – is a critical consideration (Therrien et al., 2025). Equally important is ecological validity, which refers to the extent to which AAC supports are implemented within naturalistic contexts, using familiar communication partners, and supporting real-life, socially relevant communication (Parsons et al., 2017; Schmuckler, 2001). 
Guidance from the Communication Bill of Rights, developed by the National Joint Committee for the Communication Needs of Persons with Severe Disabilities (NJC), reinforces the purpose of AAC to promote participation, dignity, autonomy, and quality of life. Individuals are entitled to use communication to build relationships, express preferences, request, protest, make choices, and share opinions (Brady et al., 2016; Therrien et al., 2025). Effective AAC supports extend beyond skill acquisition to ensure that communication is purposeful and empowering.
[bookmark: _Toc212588665]Existing Guidelines 
National autism guidelines from the UK and Australia (for autistic people of all ages) published in or since 2020 were searched for any relevant references to evidence or recommendations relating to improving communication through AAC. 
Only one was identified, a National Institute for Health and Care Excellence (NICE) Guideline conducted in the UK relating to diagnosis and management in autistic adults (2021). AAC devices for autistic adults were included in its section on recommended areas for future research. It advised that a programme of research identifies devices for which there is some evidence of benefit relating to key communication needs for autistic people, and which are feasible for routine use. Further it recommended that any identified devices then be formally evaluated in a large-scale randomised trial.
[bookmark: _Toc212588666][bookmark: GendDiffs]1.2	Augmentative and alternative communication devices in the Guideline
Aotearoa New Zealand’s Autism Guideline (3rd edition) (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022) includes limited guidance on Augmentative and Alternative Communication (AAC), predominantly in Part 3 (Education for Learners).
Under teaching strategies, a section on “Augmentative communication strategies” discusses supports for both expressive and receptive communication, unaided and aided (e.g., communication boards or books). 
The Guideline reports that research suggests aided symbol use may enhance the development of speech in autistic individuals, and that augmentative communication strategies, in conjunction with instructional strategies, do not delay speech acquisition. 
Two early studies (Charlop-Christy et al., 2002; Ganz & Simpson, 2004), each including three participants, are cited reporting on the use of PECS (Picture Exchange Communication System) in pre- and school-aged children for increasing speech.
Access to ‘visual supports and technology’ are recommended to support the development of expressive and receptive communication for a child or young person according to their needs (Recommendation 3.2.1.8). The cited evidence for this recommendation is a book by Lord and McGee (2001).
	Reference
	Current Guideline Recommendation
	Grade

	Rec 3.2.1.8
	Timely access to visual supports and technology should be available to support expressive and receptive communication and organisation according to the child or young person’s individual needs.
	B



The environment and delivery of communication supports is discussed in the Guideline in Section 3.2.a. Teaching children to communicate (through speech or AAC) outside of the social context is said to risk them becoming prompt-dependent, and risk not generalising to other settings and partners. Therefore, communication supports are recommended to take place in natural settings, using natural routines and natural consequences (Recommendation 3.2.1.4). Evaluation of the effectiveness of communication supports is also advised to occur in natural settings to ensure use is generalised.
	Reference
	Current Guideline Recommendation
	Grade

	Rec 3.2.1.4
	Supports should take place in natural settings, using natural routines and natural consequences.
	A



In selecting appropriate augmentative communication strategies, it is suggested that consideration be given to the autistic individual’s receptive and expressive communication skills, cognitive skills, and sensory characteristics, the abilities of the communication partner/s, and the demands and barriers presented by the environment.
[bookmark: _Toc212588667]1.3	Topic prioritisation and review approach
In research conducted in Aotearoa New Zealand into the research priorities of autistic adults, autistic youth, educators, practitioners and researchers (Emerson et al., 2022), AAC was not mentioned specifically. However, ‘communication supports’ were rated important/very important by 90.1%, ranking 13th overall, but did not appear in the priority list of Māori respondents. 
The Living Guideline Group (LGG) (a multi-disciplinary advisory panel) proposed potential topics for the current Guideline update. A rapid scoping literature search was conducted for each topic and brief proposals developed for three. These were then considered by the Autism Research Centre’s Autistic Partnership – New Zealand (AP-NZ), a research advisory steering group of autistic individuals. Five members anonymously ranked topics in order of priority for update, with AAC ranking first. The above information relating to the rankings in the research priorities research and by the AP-NZ were included alongside the proposals presented to individuals in the LGG. LGG members were then asked to independently rank topics in order of priority for update. Combined rankings led to the current topic on AAC being selected.
An umbrella review was undertaken of peer reviewed secondary research studies (systematic reviews and meta-analyses) which investigated the effectiveness of low-tech and high-tech Augmentative and Alternative Communication (AAC) supports for improving communication outcomes for autistic children and young people/tāngata whaitakiwātanga. 
Umbrella reviews aim to provide a summary of existing research syntheses, rather than a re-synthesis of primary studies. This approach allows assessment of whether review teams addressing similar questions independently arrive at similar conclusions (Aromataris et al., 2015). It also permits consideration of a broader scope of reviews considering different populations, settings, and outcomes of interest, and to determine areas of consistency and discrepancy.
Additionally, primary research from Aotearoa New Zealand was considered to contextualise international findings within the country’s unique cultural and service landscape (see Appendices A1.2 and A1.3 for the methodology).
[bookmark: _Toc212588668]1.4	Review’s objectives and aims
[bookmark: _Toc212588669][bookmark: _Toc131381710][bookmark: _Toc131383480]Review objectives
The review investigates low-tech and high-tech Augmentative and Alternative Communication (AAC) supports for improving communication outcomes for autistic children and young people/tāngata whaitakiwātanga. This work assists the Living Guideline Group (LGG) in revising and/or developing new Recommendations and Good Practice Points to update Aotearoa New Zealand’s Autism Guideline.
[bookmark: _Toc212588670]Review aims
The specific aims of this Supplementary Paper were:
· to identify, critically appraise, and synthesise existing research relating to the effectiveness of low-tech and high-tech Augmentative and Alternative Communication (AAC) supports for improving communication outcomes for autistic people/tāngata whaitakiwātanga; and
· to inform updates to the Guideline’s (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022) Recommendations/Good Practice Points and the development of new ones.
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[bookmark: _Toc183683332][bookmark: _Toc183692903][bookmark: _Toc184964836][bookmark: _Toc311630025][bookmark: _Toc311631983][bookmark: _Toc214642247][bookmark: _Toc214642551][bookmark: _Toc214993628][bookmark: _Toc214994170][bookmark: _Toc216717492][bookmark: _Toc227063437][bookmark: _Toc227063650][bookmark: _Toc227064720][bookmark: _Toc227124973][bookmark: _Toc275181285][bookmark: _Toc288166812][bookmark: _Toc309328744][bookmark: _Toc68714921][bookmark: _Toc345035316][bookmark: _Toc352193671][bookmark: _Toc352193785][bookmark: _Toc352194067][bookmark: _Toc352195778][bookmark: _Toc371965326][bookmark: _Toc511695492][bookmark: _Toc8216555][bookmark: _Toc23969211][bookmark: _Toc25758608][bookmark: _Toc25763886][bookmark: _Toc56091708][bookmark: _Toc102405127]
[bookmark: _Toc131381711][bookmark: _Toc131383481][bookmark: _Toc212588671][bookmark: Part2]Part 2:  Umbrella review 
This chapter describes the findings of an umbrella systematic review (a review of systematic reviews) relating to the effectiveness of low-tech and high-tech Augmentative and Alternative Communication (AAC) for improving communication outcomes for autistic people/tāngata whaitakiwātanga.
[bookmark: _Toc183493327][bookmark: _Toc183683333][bookmark: _Toc183692904][bookmark: _Toc184964837][bookmark: _Toc311630026][bookmark: _Toc311631984][bookmark: _Toc214642248][bookmark: _Toc214642552][bookmark: _Toc214993629][bookmark: _Toc214994171][bookmark: _Toc216717493][bookmark: _Toc227063438][bookmark: _Toc227063651][bookmark: _Toc227064721][bookmark: _Toc227124974][bookmark: _Toc275181286][bookmark: _Toc288166813][bookmark: _Toc309328745][bookmark: _Toc345035317][bookmark: _Toc352193672][bookmark: _Toc352193786][bookmark: _Toc352194068][bookmark: _Toc352195779][bookmark: _Toc371965327][bookmark: _Toc511695493][bookmark: _Toc8216556][bookmark: _Toc25763887][bookmark: _Toc56091709][bookmark: _Toc68714922][bookmark: _Toc102405128][bookmark: _Toc131381712][bookmark: _Toc131383482][bookmark: _Toc212588672][bookmark: ScopeMethods]2.1	Method
[bookmark: _Toc131381713][bookmark: _Toc131383483][bookmark: _Toc212588673][bookmark: _Toc345035319][bookmark: _Toc352193674][bookmark: _Toc352193788][bookmark: _Toc352194070][bookmark: _Toc352195781][bookmark: _Toc183493330][bookmark: _Toc183493324][bookmark: _Toc183683336][bookmark: _Toc183692907][bookmark: _Toc184964840][bookmark: _Toc311630029][bookmark: _Toc311631987]Identification of studies
A comprehensive and inclusive systematic search was conducted on 30 July 2025, with an update on 3 October 2025, for articles published since 1 January 2020. The search combined terms related to autism/takiwātanga, Augmentative and Alternative Communication, and systematic review methodologies (see Appendix 1.2 for the full search strategy). Titles, abstracts, and subject fields of eight bibliographic assessment website databases were searched. 
Where possible, publications were limited to those involving human participants and appearing in peer-reviewed journals. No restrictions were applied regarding language. Bibliographies of retrieved publications and recent narrative reviews were examined to identify further eligible studies. No hand-searching of journals or direct inquiries with authors was undertaken.
This process yielded 96 unique abstracts after duplicate removal.
Guidelines from the Preferred Reporting Items for Systematic Review and Meta-Analyses statement (PRISMA) (Haddaway et al., 2022) were employed for the screening and selection process. The PRISMA flowchart is presented in Figure 2.
[bookmark: _Toc131381714][bookmark: _Toc131383484][bookmark: _Toc212588674]Study selection 
Studies were included using predefined criteria from the PICO framework: Population, Intervention, Comparator, Outcome (see Table 2.1) across two stages:
Initial screening: Papers assessed based on titles and abstracts to determine relevance.
Full-text review: Potentially eligible papers retrieved and evaluated against the inclusion criteria.
When papers were excluded, the reasons were documented in a prioritised sequence:
Wrong study design
Wrong population
Wrong intervention/comparator
Wrong outcomes
The first applicable criterion was recorded for each excluded paper. 
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[bookmark: _Toc67576612][bookmark: _Toc90385297][bookmark: _Toc371965330][bookmark: _Toc511695496][bookmark: _Toc8216559][bookmark: _Toc25763890]
[bookmark: _Toc117634711][bookmark: _Toc129798584][bookmark: _Toc183392124][bookmark: _Toc212169597][bookmark: fig2][bookmark: fig1]Figure 2: Overall PRISMA flowchart of articles screened
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AUGMENTATIVE AND ALTERNATIVE COMMUNICATION (AAC) FOR AUTISTIC PEOPLE
[bookmark: _Toc117634712][bookmark: _Toc129798585][bookmark: _Toc183392125][bookmark: _Toc212169598][bookmark: Table2_1]Table 2.1: Inclusion and exclusion criteria for selecting eligible studies
	[bookmark: _Toc8216561][bookmark: _Toc25763892][bookmark: _Toc56091714][bookmark: _Toc68714927][bookmark: _Toc371965331][bookmark: _Toc511695497][bookmark: _Toc8216560][bookmark: _Toc25763891]Characteristic
	Inclusion criteria

	Study Design
	Systematic reviews (meta-analysis or narrative synthesis) 

	Population
	Studies exclusively of Autistic people aged >2 years, or where autistic people are reported separately, or where ≥75% of participants were autistic 
Includes studies where informants are support people of autistic individuals (e.g., care-givers, clinicians) 

	Intervention
	Low-tech or high-tech Augmentative and Alternative Communication devices

	Comparator
	Unaided, or alternative AAC

	Publication date
	Peer reviewed articles published between 1 January 2020 and 3 October 2025

	Characteristic
	Exclusion criteria

	Excluded publication type
	Primary research studies, book chapters, conference proceedings, abstracts, unpublished data, narrative reviews, umbrella reviews, correspondence, commentaries, news

	Excluded scope
	Studies which were not deemed relevant or out of scope



[bookmark: _Toc56091715][bookmark: _Toc68714928][bookmark: _Toc102405134][bookmark: _Toc131381715][bookmark: _Toc131383485][bookmark: _Toc212588675]Population
[bookmark: _Toc275181290][bookmark: _Toc288166817][bookmark: _Toc309328749][bookmark: _Toc371965333][bookmark: _Toc511695499][bookmark: _Toc8216563][bookmark: _Toc25763893][bookmark: _Toc214642251][bookmark: _Toc214642555][bookmark: _Toc214993632][bookmark: _Toc214994174][bookmark: _Toc216717496][bookmark: _Toc227063441][bookmark: _Toc227063654][bookmark: _Toc227064724][bookmark: _Toc227124977][bookmark: _Toc275181289][bookmark: _Toc288166816][bookmark: _Toc309328748][bookmark: _Toc56091717][bookmark: _Toc68714930][bookmark: _Toc102405136][bookmark: _Toc131381716][bookmark: _Toc131383486]The study population included autistic individuals aged over two years. Studies with broader populations were eligible if at least 75% of participants were autistic or if findings for autistic individuals were reported separately.
[bookmark: _Toc212588676]Intervention
This review concerns both ‘low-tech’ and ‘high-tech’ Augmentative and Alternative Communication (AAC) systems, sometimes collectively known as aided AAC. These are devices, strategies or systems that support or develop communication using some form of external physical support. More specifically:
High-tech AAC includes dedicated Speech Generating Devices (SGDs), hand-held, touch-screen tablets (e.g., iPad) supported by apps (software applications), and Visual Screen Displays.
Low-tech AAC includes picture- or symbol-based visual displays including Picture Exchange Communication System (PECS); communication boards; and exchange-based systems.
[bookmark: _Toc212588677]Comparator
[bookmark: _Toc102405138][bookmark: _Toc131381719][bookmark: _Toc131383489][bookmark: _Toc371965337][bookmark: _Toc511695503][bookmark: _Toc8216567][bookmark: _Toc275181294][bookmark: _Toc288166821][bookmark: _Toc309328754][bookmark: _Toc345035327][bookmark: _Toc352193682][bookmark: _Toc352193796][bookmark: _Toc352194078][bookmark: _Toc352195789][bookmark: _Toc184964841][bookmark: _Toc311630030][bookmark: _Toc311631988][bookmark: _Toc183493331][bookmark: _Toc183683338][bookmark: _Toc183692909][bookmark: _Toc184964842][bookmark: _Toc311630031][bookmark: _Toc311631989]Analyses were reported where they compared AAC with unaided communication (e.g., manual sign, gesture, vocalisations), or another eligible AAC device or class of devices (e.g., high-tech versus low-tech AAC devices).
[bookmark: _Toc212588678]Outcomes
Primary outcomes (from AAC user’s self-report or communication partners) were direct communication functions, including any of the following:
communication for regulating behaviour (including requesting, protesting)
communication for speech production, including verbalisations, vocalisations
communication for social interaction, engagement, joint attention
specific verbal operants including requesting, labeling, conversation, and repeating 
Where a study included eligible primary outcome/s, secondary outcomes were also reported, including social validity, cost, acceptability, preferences, and feasibility.
[bookmark: _Toc212588679]Study designs 
The study followed the NHMRC evidence hierarchy, which ranks study quality based on design (National Health and Medical Research Council, 2008). The highest-quality evidence (Level I) consists of systematic reviews, including meta-analyses. Further details are provided in Appendix A1.3. 
Using the principle of ‘best evidence’, the review included peer-reviewed secondary research (systematic reviews and meta-analyses) published from 2020 onward. This timeframe captured primary research conducted in previous decades as synthesised in systematic reviews.
[bookmark: _Toc102405139][bookmark: _Toc131381720][bookmark: _Toc131383490]Eligible systematic reviews were required to:
clearly state the purpose of the review
describe the search strategy (including key terms, multiple databases, and search dates)
specify inclusion criteria for studies
present findings relevant to this review’s scope
Eligible secondary reviews evaluated primary studies examining the effects of AAC features on communication outcomes of autistic individuals, using experimental (group and single case) and/or observational methodologies. Data sources included experimental group studies including randomised controlled trials and quasi-randomised controlled studies; single-case experimental studies (SCED); before-and-after studies; and cohort studies. 
[bookmark: _Toc212588680]Exclusions
[bookmark: _Toc371965338][bookmark: _Toc511695504][bookmark: _Toc8216568][bookmark: _Toc25763900][bookmark: _Toc56091722][bookmark: _Toc68714935][bookmark: _Toc102405140]The following studies were excluded: 
studies that do not reports comparisons (narratively or quantitatively) on relevant outcomes between eligible AAC devices
outcomes limited to timetables, or social story charts used for behavioural and organisational outcomes
studies investigating unaided/’no tech’ AAC (e.g., manual signs, gestures), robots, serious games (SG), video modelling (VM), facilitated communication, Rapid Prompting method, Supported Typing.
primary research studies 
dissertations, conference abstracts, poster presentations, abstract only reports, unpublished data
narrative literature reviews, umbrella reviews, editorials, correspondence, books or book chapters
non-peer reviewed research papers (e.g., expert opinion, commentaries, book reviews, news reports, magazine articles, blogs)
animal studies, prenatal studies, genetic studies, brain studies, biomarker studies, case studies, and pharmacological studies
material not deemed relevant to the research question 
[bookmark: _Toc212588681][bookmark: _Toc131381722][bookmark: _Toc131383492]New Zealand-based primary research
To consider the applicability and generalisability of the internationally reviewed evidence to Aotearoa, primary empirical studies (excluding case studies) conducted in New Zealand since 2004 which were not already captured in studies in the umbrella review were identified. These were narratively summarised to supplement the umbrella review with respect to Aotearoa New Zealand’s unique cultural, ethnic, geographic, and service context. 
[bookmark: _Toc212588682]Critical appraisal of included studies 
A standardised evidence table template (Appendix A1.4) was used to extract pre-defined data from each included report (Appendix 3, Table A3.1). 
[bookmark: _Toc102405141][bookmark: _Toc131381723][bookmark: _Toc131383493]The quality of included systematic reviews was assessed using the Joanna Briggs Institute (JBI) quality checklist (Aromataris et al., 2015) (see Appendix, Table A1.2, and Appendix, A1.5). Based on the checklist scores, study quality was categorised as follows:
Low: Score 0–5
Medium: Score 6–8
High: Score 9–11
[bookmark: _Toc212588683]Synthesis of included studies
In conducting an umbrella review across systematic reviews of similar or shared scope, it is important to recognise and measure the degree to which there are overlapping primary studies across the body of evidence. Overlapping studies can exaggerate (through double counting of included studies) effects and may mislead conclusions. The degree to which there are overlapping studies also reflects shared study scope, inclusion criteria, search periods, and the breadth of searching. 
To identify overlapping studies among the included systematic reviews, citations from included primary studies were recorded in an Excel table. Whether a primary study was included was recorded for each systematic review. Using the GROOVE tool (Bracchiglione J et al., 2022), Covered Area and Corrected Covered Area were calculated (see Appendix A for methodology) to provide an indication of overlap across the reviews. The degree of overlap was presented narratively and graphically. 

The results are presented in both narrative form and in Evidence Tables. Summaries of the secondary reviews highlight:
Consistencies in design features identified across similar studies
Key differences, particularly those associated with AAC type and communication skills targeted.
These findings constitute the ‘body of evidence’ used by the Living Guideline Group to develop Recommendations and Good Practice Points. The full process for this development is outlined in Appendix A1.6. 
[bookmark: _Toc214642256][bookmark: _Toc214642560][bookmark: _Toc214993637][bookmark: _Toc214994179][bookmark: _Toc216717501][bookmark: _Toc227063446][bookmark: _Toc227063659][bookmark: _Toc227064729][bookmark: _Toc227124982][bookmark: _Toc275181295][bookmark: _Toc288166822][bookmark: _Toc309328755][bookmark: _Toc345035328][bookmark: _Toc352193683][bookmark: _Toc352193797][bookmark: _Toc352194079][bookmark: _Toc352195790][bookmark: _Toc371965339][bookmark: _Toc511695505][bookmark: _Toc8216569][bookmark: _Toc25763901][bookmark: _Toc56091723][bookmark: _Toc68714936][bookmark: _Toc102405142][bookmark: _Toc131381724][bookmark: _Toc131383494][bookmark: _Toc212588684][bookmark: _Toc214642258][bookmark: _Toc214642562][bookmark: _Toc214993639][bookmark: _Toc214994181][bookmark: _Toc216717503][bookmark: _Toc227063448][bookmark: _Toc227063661][bookmark: _Toc227064731][bookmark: _Toc227124984][bookmark: _Toc275181297][bookmark: _Toc288166824][bookmark: _Toc309328757]2.2 	Results 
[bookmark: _Toc8216570][bookmark: _Toc25763902][bookmark: _Toc56091724][bookmark: _Toc68714937][bookmark: _Toc102405143][bookmark: _Toc131381725][bookmark: _Toc131383495][bookmark: _Toc212588685]Overview 
After applying inclusion and exclusion criteria, 11 secondary studies published since 2020 met the eligibility requirements for this review (Aftab et al., 2023; Aydin & Diken, 2020; Ganz et al., 2024; Liang et al., 2025; Logan et al., 2022; Lorah et al., 2022; Lorah et al., 2024; Muharib et al., 2024; Therrien et al., 2025; White et al., 2021; Yuan et al., 2024). These studies were critically appraised using the JBI checklist (Aromataris et al., 2015), with none excluded due to low quality (i.e., all scored above 5/11).
[bookmark: _Toc131381726][bookmark: _Toc131383496]The studies are presented chronologically by publication year (oldest first), and within each year, alphabetically by the first author’s name (Table 2.2). 
Detailed data extraction is presented in the evidence tables (Appendix 3, Table A3.1).
[bookmark: _Toc212588686][bookmark: _Toc345035330][bookmark: _Toc352193685][bookmark: _Toc352193799][bookmark: _Toc352194081][bookmark: _Toc352195792]Search strategy
Nine reviews limited their search to English-language articles, while two imposed no language restrictions (Logan et al., 2022; Lorah et al., 2024). 
[bookmark: _Toc212588687]Scope
The umbrella review includes 11 systematic reviews. Five studies were systematic reviews with narrative synthesis alone, and seven also included meta-analytic syntheses.
All reviews included single-case experimental design (SCED) studies, although seven excluded A–B (pre/post or before-and-after) SCED designs. Six of the 11 reviews both SCED and experimental group designs (including Randomised Controlled Trials).
Eight reviews included children only. Of these, one was restricted to young children of pre-school age (3–5 years) (Therrien et al., 2025); five reviews included children of primary to intermediate school age (up to 14 years) (Aftab et al., 2023; Aydin & Diken, 2020; Liang et al., 2025; Lorah et al., 2022; Yuan et al., 2024); and two included children up to young adulthood (18 or 21 years) (Ganz et al., 2024; Logan et al., 2022).

[bookmark: _Toc117634713][bookmark: _Toc129798586][bookmark: _Toc212169599][bookmark: _Toc183392126][bookmark: Table2_2]Table 2.2: Characteristics of included systematic reviews 
	Review
	[bookmark: _Toc528775923][bookmark: _Toc21645242]Type/Quality
	Search
	Population
	[bookmark: _Toc528775927][bookmark: _Toc21645246]Primary studies
	AAC type
	Study design

	
Aydin et al., (2020)
	SR and MA
High quality (9/11)
	Nov 2017
English only
	Children and adolescents diagnosed with ASD 
	k=21 studies
N=69 people
Age range=3–14 years
Gender: 82% males
Ethnicity: NR
	Unaided (manual sign) 
Low-tech (PECS) 
High-tech (SGDs) 
	SCED studies (k=21)

	
White et al., (2021)
	SR
High quality (10/11)
	May 2020
English only
	Individuals diagnosed with ASD and/or ID or ‘autism like’ without functional speech
	k=28 studies
N=274 people (70 in SCED studies)
Mean age=6 years; Age Range=2–26 years
Gender: 73% male
Ethnicity: NR
	Unaided (manual sign) 
Low-tech (PECS) 
High-tech (SGDs) 
	SCED studies (k=25)
RCT studies (k=3)

	
Logan et al., (2022)  
	SR
High quality (9/11)
	February 2019
No language restrictions
	Children and adolescents diagnosed with ASD
	k=18 studies
N=119 people (52 in SCED studies)
Age Range=3–18 years
Gender: 73% male
Ethnicity: NR
	Low-tech (PECS) 
High-tech (SGDs)
	SCED studies (k=16)
RCT studies (k=2)

	
Lorah et al., (2022) 
	SR
Medium quality (8/11)
	March 2019
English only
	Children diagnosed with ASD 
	k=9 studies
N=36 people 
Mean age=7 years; Range=3–13 years
Gender, Ethnicity: NR
	Unaided (manual sign) 
Low-tech (PECS) 
High-tech (SGDs)
	SCED studies (k=9)

	
Aftab et al., (2023) 
	SR and MA
Medium quality (6/11)
	January 2022
English only
	Children diagnosed with ASD and minimally speaking
	k=8 studies
N=88 people 
Age Range=2–9 years
Gender, Ethnicity: NR
	Unaided (manual sign) 
Low-tech (PECS) 
High-tech (SGDs)
	SCED studies (k=6)
RCT studies (k=2)



	[bookmark: _Toc212169480][bookmark: _Toc212169600]Table 2.2 continued 

	Review
	Type/Quality
	Search
	Population
	Primary studies
	AAC type
	Study design

	
Ganz et al., (2024)
	SR and MA
High quality (10/11)
	2020
English only
	Children and young people diagnosed with ASD and/or ID
	k=114 studies
N=330 people: n=249 with ASD, 81 with ID
Median age=5 years; Age Range=1–21 years
Gender: NR
Ethnicity: NR
	Unaided (manual sign) 
Low-tech (PECS) 
High-tech (SGDs) 
	SCED studies (k=114)

	
Lorah et al., (2024)
	SR
High quality (9/11)
	March 2021
No language restrictions
	Individuals diagnosed with ASD (or ID, not reported here) 
	k=38 studies
N=106 people (with ASD)
Mean age=8 years; Age Range=3–44 years
Gender: 84% male
Ethnicity: NR
	High-tech (SGDs)
	SCED studies (k=38)

	
Muharib et al., (2024)
	SR and MA
High quality (11/11)
	February 2023
English only
	Individuals diagnosed with ASD 
	k=31 studies
N=84 people
Age: 93% were children
Gender: 73% male
Ethnicity: NR
	High-tech (SGDs) 
	SCED studies (k=31)



	Table 2.2 continued

	Review
	Type/Quality
	Search
	Population
	Primary studies
	AAC type
	Study design

	
Yuan et al., (2024)
	SR and MA
High quality (9/11)
	2023
English only
	Children diagnosed with ASD
	k=18 studies
N=108 people
Mean age=6 years; Age Range=3–13 years
Gender: 84% male
Ethnicity (k=12): Caucasian (47%), African American (23%), Asian (16%), Hispanic (6%), Mexican American (2%), Latino (1%), multiracial (3%)
	High-tech (SGDs) 
	SCED studies (k=14)
Experimental group studies (k=4)

	
Liang et al., (2025)
	SR and MA
Medium quality (7/11)
	March 2024
English only
	Children diagnosed with ASD
	k=30 studies
N=66 people
Mean age=9 years; Age Range=6–12 years
Gender: 82% male
Ethnicity: Caucasian/White (43%), African American (38%), Asian (10%), Other (9%)
	Low-tech (PECS) 
High-tech (SGDs) 
	SCED studies (k=14)
Experimental group studies (k=4)

	Therrien et al., (2025)
	SR and MA
High quality (11/11)
	March 2023
English only
	Young children diagnosed with ASD
	k=20 studies
N=174 people
Mean age=4 years; Age Range=3–5 years
Gender: 78% male
Ethnicity (k=12): Caucasian (67%), African American (18%), Asian (4%), Hispanic (6%), Hispanic/Latino (8%), multiracial (4%)
	High-tech (SGDs) 
	SCED studies (k=18)
RCT studies (k=2)































Key: ASD=Autism Spectrum Disorder; ID=intellectual disability; k=number of studies, MA=meta-analysis; n=number of participants; NR=not reported; PECS=Picture Exchange Communication System); SCED=Single Case Experimental Design; SGD=Speech Generating Device; SR=systematic review. See Appendix, Table A3.1, for Evidence Tables

Three reviews had no age restrictions on selection criteria for primary studies (Lorah et al., 2024; Muharib et al., 2024; White et al., 2021). However, these were predominantly children, with samples averaging an age of 6 to 8 years, or a high majority being children. 
All reviews included autistic individuals. Three reviews also included individuals with intellectual disability (ID), with data for autistic people analysed separately in one study (Lorah et al., 2024). One review (White et al., 2021) including studies reporting on ‘autism-like’ individuals.
[bookmark: _Toc212588688]Primary study sample characteristics 
Some reviews also lacked detailed sample characteristics (such as age, gender, ethnicity) of included primary studies. Where reported, statistics used varied (e.g., age presented as mean age, median age, and/or age ranges) making synthesis challenging. 
Moreover, given overlap in study populations across reviews due to overlapping primary studies, synthesising precise unique participant characteristics was not feasible. Characteristics reported here are therefore limited and should be considered broadly indicative only. 
Summing across the 11 reviews, a total of 342 primary studies. These studies, and the aggregated characteristics across them reported here, do not take into account that there will be overlap in included studies between reviews (this issue is investigated in a later section). 
The number of studies reported on per review ranged from 8 to 114. Within each review, samples described ranged from 36 to 330 individuals (Mean=107.3).
Mean age of included study populations was reported in six reviews, and ranged from 4 to 9 years.
Across the eight reviews where gender representation of their primary study participants was reported (for at least some included studies), the proportion of male participants ranged from 73–84%. 
Only three reviews (Liang et al., 2025; Therrien et al., 2025; Yuan et al., 2024) reported ethnicity, summated for only some of their included studies, presumably because of omitted data. Where reported, the largest reported ethnicity in each review was White/Caucasian (43%–67%), followed by African American/Black (18–38%); and Asian (4–16%). 
Language ability at baseline was reported in three studies. For two, it was an explicit inclusion criteria that children were ‘not using speech functionally’ (White et al., 2021), or were ‘minimally verbal’ (i.e., minimally speaking) (Aftab et al., 2023). In one study of children aged 3–13 years, verbal age range was described as being equivalent to typically developing toddlers of 6–24 months.
[bookmark: _Toc212588689]Study Setting
Study setting was reported in four reviews which explicitly noted that they included studies across multiple settings (e.g., school/classroom, library, therapy room, University-based clinics, home) (Aftab et al., 2023; Aydin & Diken, 2020; Liang et al., 2025; Muharib et al., 2024). One review was conducted mainly in school/classroom settings (Liang et al., 2025). 
[bookmark: _Toc212588690]AAC type
Four reviews considered high-tech AAC alone (including mobile or hand-held Speech Generating Devices) (Lorah et al., 2024; Muharib et al., 2024; Therrien et al., 2025; Yuan et al., 2024).
Two reviews considered low-tech (including PECS) and high tech AAC devices (Liang et al., 2025; Logan et al., 2022).
The remaining five reviews included low-tech AAC, high-tech AAC devices, and unaided (manual sign, gestures) communication (Aftab et al., 2023; Aydin & Diken, 2020; Ganz et al., 2024; Lorah et al., 2022; White et al., 2021)
[bookmark: _Toc212588691]Outcome measures 
Communication domains targeted
The communication functions targeted by AAC supports (i.e., reported as primary outcomes) were reflected in each systematic review’s scope and selection criteria, and commonly included multiple domains. 
Of verbal operants, requesting (manding) was most commonly targeted and reported as an outcome by all but one (Yuan et al., 2024) of the 11 appraised reviews. Other language skills including labelling (tact), conversation skills (intraverbal), and repeating (echoic), were measured in four reviews (Liang et al., 2025; Logan et al., 2022; Lorah et al., 2024; Muharib et al., 2024).
Protesting (functioning as behaviour regulation) was reported in two reviews (Ganz et al., 2023; Therrien et al., 2025).
Social interaction, engagement, or joint attention (commenting, seeking clarification, and requesting information), were reported in six reviews (Aftab et al., 2023; Aydin & Diken, 2020; Ganz et al., 2024; Liang et al., 2025; Logan et al., 2022; Therrien et al., 2025).
Speech production, vocalisations, or verbalisations were reported in four reviews (Aftab et al., 2023; Muharib et al., 2024; White et al., 2021; Yuan et al., 2024).
Behaviours of concern (sometimes described in reviews as ‘challenging behaviour’) were reported in one review (Liang et al., 2025).
Preferences for mode of AAC communication were reported in two reviews (Aydin & Diken, 2020; Lorah et al., 2022).
Measures indicating social validity including acceptability, generalisability to other communication partners and settings, and maintenance (sustained over time) were reported by a small number of reviews.
Moderators
Moderator analyses were conducted by many reviews to assess the degree to which communication outcomes varied as a function of other factors. 
Potentially moderating factors considered for (a small number of) reviews included: 
sample characteristics including age, diagnosis (ASD, ID or both)
baseline experience and communication skills including communication level and ability, communication mode (vocalisation or speech, AAC experience) 
instructional strategies used with AAC supports, including prompting, time delay, reinforcement, discrete-trial training, naturalistic approaches, modelling, peer-mediated instruction, task analysis, parent-implemented supports
implementers (researcher or practitioner)
Preferences were reported in two reviews (Aydin & Diken, 2020; Lorah et al., 2022).
Social/ecological validity was reported in three reviews (Liang et al., 2025; Muharib et al., 2024; Therrien et al., 2025).
Generalisation and maintenance were reported in four reviews (Liang et al., 2025; Muharib et al., 2024; White et al., 2021; Yuan et al., 2024).
[bookmark: _Toc212588692]Study quality 
Based on the JBI checklist (Aromataris et al., 2015):
Medium quality (Score 6–8): 3 studies
High quality (Score 9–11): 8 studies 
No studies scored below six, and the high majority (n=8, 73%) were graded as being of high quality. 
[bookmark: _Toc212588693]Overlap of systematic reviews
As reported above, 342 primary studies were appraised when summed across the 11 reviews. Accounting for overlapping studies, these represent 242 unique studies. Of these: 180 primary studies were included in only one review, 27 studies overlapped in two SRs, 14 studies in three reviews, nine studies in four reviews, and two studies in five reviews. 
The Corrected Covered Area (CCA) is an index representing the overlap of primary studies shared between systematic reviews included in an umbrella review. A formula is used to calculate CCA (see Glossary for details) which indicate overlap quantitatively (Pieper et al., 2014). The Graphical Representation of Overlap for OVEreviews (GROOVE) tool (Bracchiglione J et al., 2022) was used to measure the Covered Area as 12.85% and the Corrected Covered Area (CCA) as 4.13%. (see Table 2.3). This represents ‘slight overlap’ of primary studies across the 11 reviews included in the current umbrella review which is acceptable. 
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[bookmark: _Toc212169601]
[bookmark: Table2_3]Table 2.3: Corrected Covered Area for overlapping studies
	Number of columns (number of reviews)
	c
	11

	Number of rows (number of index publications)
	r
	242

	Number of included primary studies (including double counting)
	N
	342

	Covered area
	N/(rc)
	12.85%

	Corrected covered area
	(N – r)/(rc – r)
	4.13%

	Interpretation of overlap
	Slight overlap

	 
	
	 

	N° of non-overlapped primary studies
	In 1 SR
	180

	Number of overlapped primary studies
	In 2 SRs
	37

	
	In 3 SRs
	14

	
	In 4 SRs
	9

	
	In 5 SRs
	2


Note: Extracted using the GROOVE tool (Bracchiglione J et al., 2022)
In addition, the GROOVE tool (Bracchiglione J et al., 2022) calculates and presents CCA graphically for each pairing of SRs (nodes) when ordered chronologically by publication date, and alphabetically by first author’s surname (see Table 2.4). This reveals that SR overlap was slight for most (69%) node pairings, moderate for 8 pairs of reviews (15%), and high for 8 pairs of reviews (15%). 
There was very high overlap of primary papers (CCA=45%) for one pairing (2%), such that all the primary papers of Lorah et al ‘s SR (Lorah et al., 2022) were included in Aydin et al’s (2020) earlier (and larger) review. The more recent SR included additional selection criteria relating to study design quality (e.g., requiring alternating treatment designs, and graphs for visual inspection). As such, Lorah and colleagues (2022) review’s scope was different in focusing on higher quality studies, complimenting the earlier, more inclusive review.
[bookmark: _Toc212169602][bookmark: Table2_4]Table 2.4: Graphical Representation of Overlap for OVEreviews
[bookmark: _Toc212168865][bookmark: _Toc212169676][bookmark: _Toc212170327][bookmark: _Toc212588694][image: ]
[bookmark: _Toc131381727][bookmark: _Toc131383497][bookmark: BodOfEv_NS]Note: Extracted using the GROOVE tool (Bracchiglione J et al., 2022)
[bookmark: _Toc212588695]Narrative summary of included systematic reviews
The included systematic reviews are summarised individually below, presented chronologically by publication year (and alphabetically by first author surname), from oldest to most recent. 
Included review’s study findings are presented in Table 2.5. 
Aydin et al., (2020) 
Aydin et al., (2020) conducted a systematic review and meta-analysis (rated as being of high quality) evaluating the effectiveness of various AAC systems compared with one another (aided and unaided) for improving communication skills in autistic children and young people. A comprehensive search strategy identified 21 eligible single case experimental design (SCED) studies including 69 autistic children/adolescents (82% male) aged 3 to 14 years. The most common dependent variable was communication requests (measured in 18 studies). 
The effectiveness of different AAC systems was compared, including manual sign, Picture Exchange Communication Systems (PECS), and Speech Generating Devices (SGDs). Eleven studies meeting quality criteria for inclusion in the meta-analysis were assessed for effect size (Improvement Rate Difference or IRD) and adherence to What Works Clearinghouse (WWC) design standards. Effectiveness varied between AAC systems, with aided applications (SGDs and PECS) being more effective than unaided (manual sign) in teaching basic communication skills (requesting, short answering, etc.) In 8 studies of PECS and 8 of 9 studies of SGDs, there were high effect sizes (IRD > 0.70). From seven studies, manual sign applications were generally less effective, with three reporting small effect sizes (< .50), 3 medium (0.50 – 0.70), and one high. Preferences were measured in 14 studies and found most participants preferred SGDs over other AAC approaches (81% of 43 participants asked).
White et al., (2021)
White et al., (2021) systematically reviewed the effects of AAC supports (PECS, SGDs, and manual signs) on speech production in autistic individuals. The (rated as) high quality review included 25 single-case design studies and three group design studies (n=274 autistic people aged 2–26 years).
Aided AAC was more effective than unaided AAC (e.g., manual signing) for functional communication. Speech production gains were modest, with relatively few (6/25 SCED studies) demonstrating a functional relationship between AAC and speech production. The majority found minimal or no improvement. In group studies, only one (Yoder and Stone, 2006) of three studies suggested significant in-session speech increases (when compared to Responsive Education and Prelinguistic Milieu Teaching). No studies found a decrease in speech from AAC use.
The reviewers argued that whilst AAC appears effective for functional communication, its impact on speech production remains inconsistent. They advise that practitioners should set realistic expectations for AAC use, emphasising its role in functional communication rather than speech enhancement. 

[bookmark: _Toc212169603][bookmark: Table2_5]Table 2.5: Summary of findings of included systematic reviews 
	Study/Review
	Age group
	Primary studies
	AAC type
	Findings

	
Aydin et al., (2020)
	Children & adolescents (3–14 years)
	SCED studies (k=21)
	Unaided
Low-tech (PECS)
High-tech (SGD, VOCA)
	· Aided AAC more effective than unaided (in basic communication skills)
· High tech (PECS and SGDs) led to high effect sizes (> .70)
· Low tech (manual sign) led to mostly small (< .50) to medium (0.50 – 0.70) effect sizes
· Most (81%) participants preferred SGDs

	
White et al., (2021)
	Any age (2–26 years)
	SCED studies (k=25)
RCTs (k=3)
	Unaided
Low-tech (PECS)
High-tech (SGD)
	· Aided AAC more effective than unaided AAC for functional communication
· Most studies (SCED and RCTs) found minimal or no improvement in speech production from AAC use

	
Logan et al., (2022)  
	Children & adolescents (3–18 years)
	SCED studies (k=16)
RCTs (k=2)
	Low-tech
High-tech
	· AAC supports that included time delay and prompting teaching strategies, in highly structured routines, led to moderate to large effect sizes for communication functions, particularly acknowledgement
· Supports that targeted more naturalistic language seen in typical social interactions demonstrated small effects
· A small positive correlation found between dosage (e.g., number of trials and duration) and effect size 
·  No clear patterns for participant characteristics acting as moderating factors 

	
Lorah et al., (2022) 
	Children (3–13 years)
	SCED studies (k=9)
	Unaided
Low-tech (PECS)
High-tech (SGD)
	· High-tech SGDs (mean performance=64%) led to better communication functions with moderate to strong effects compared to picture exchange (53%), and manual signing (23%)
· Caution that level of evidence was not conclusive
· Most participants (84%) preferred SGDs

	
Aftab et al., (2023) 
	Children (2–9 years)
	SCED studies (k=6)
RCTs (k=2)
	Unaided
Low-tech
High-tech (SGD, VSD)
	· High-tech AAC aids (SGDs and Visual Scene Displays) more effective than low-tech aids (PECS and manual signs) in improving social communication, interaction, and speech production



[bookmark: _Toc212169484][bookmark: _Toc212169604]Table 2.5: continued 
	Study/Review
	Age group
	Primary studies
	AAC type
	Findings

	
Ganz et al., (2024)
	Children & young people (1–21 years)
	SCED studies (k=114)
	Unaided
Low-tech 
High-tech (SGD)
	· Meta-analyses found moderately large effects for improvements in communication functions, regardless of prior skills or characteristics
· There was a high degree of heterogeneity across studies in effectiveness
· Moderator analyses detected few differences in effectiveness 

	
Lorah et al., (2024)
	Any age (3–44 years)
	SCED studies (k=38)
	High-tech (mobile hand-held)
	· Increased communication behaviours found for almost every study 
· Highest effective strategies used included prompting (k=38 studies), time delay (k=32), reinforcement (k=24), differential reinforcement (k=14); modelling (k=8)

	
Muharib et al., (2024)
	Any age (93% children)
	SCED studies (k=31)
	High-tech (touch screen tablets)
	· Improved communication responses with large to very large effect sizes for requesting (mands) (0.92) and conversation (intraverbal) (0.81), and moderate effect sizes for vocalisations (0.77) and labelling (tact) responses (0.60)
· Participant and setting characteristics did not moderate requesting (mands)

	
Yuan et al., (2024)
	Children (3–13 years)
	SCED studies (k=14)
Experimental group (k=4)
	High-tech
	· A functional relationship found between AAC and speech (k=9 of 14 SCED studies; n=22 participants), with high individual variability. 
· Significant increases in spontaneous language and novel words in k=4 group studies. Improvement in vocal utterances for 87% of participants. 
· Optimal outcomes were associated with prelinguistic predictors at baseline

	
Liang et al., (2025)
	Children (6–12 years)
	SCED studies (k=14)
Experimental group (k=4)
	Low-tech (PECS)
High-tech (SGD, tablets)
	· Aided AAC were said to enhance social communication skills, promote language development, and reduce behaviours of concern in 28 of 30 studies.
· Outcomes were maintained for between 2 weeks – 8 months (k=15). 
· Evidence of generalisation of communication skills to new items, communication partners, and activities in 14 of 16 studies
· Social validation demonstrated (k=7 studies)

	Therrien et al., (2025)
	Young children (3–5 years)
	SCED studies (k=18)
RCTs (k=2)
	High-tech 
	· Over half (k=11/20) of studies reported a functional relation between SGD and verbal operants, with moderate to strong effect sizes
· Visual analyses suggested effectiveness varied across studies (NAP: 0.50 – 1.0)


Key: k=number of studies, NAP=Non-Overlap of All Pairs; PECS=Picture Exchange Communication System; SCED=Single Case Experimental Design; SGD=Speech Generating Device; VOCA= Voice Output Communication Aids VSD=Visual Screen Display. See Appendix 3. Table A3.1, for details.

Logan et al., (2022) 
The systematic review (rated high quality) of Logan et al., (2022) considered the use of aided AAC support strategies with autistic children to teach symbolic communication functions other than object requests (i.e., manding). Following a comprehensive search, 18 studies were included (16 SCED and 2 experimental group designs) representing 119 autistic children aged 3–18 years.
This review indicated that, through AAC, autistic children can learn an expanded range of communication functions, beyond object requests. AAC supports that included teaching strategies such as time delay and prompting, and taught skills in highly structured context–bound routines, were more likely to demonstrate greater effectiveness with moderate to large effect sizes. AAC systems that targeted more naturalistic language behaviours seen in typical social interactions tended towards demonstrating only small effects.
A small positive correlation was found between dosage (e.g., number of trials and duration) and effect size, as indicated from 15 SCED studies that included dosage parameters. AAC systems with moderate to large effect sizes predominantly targeted the function of acknowledgement as a social function, suggesting it may be a communicative strength for autistic children. 
With respect to moderating factors, inspection of participant characteristics of more and less successful AAC approaches targeting similar functions and behaviours was inconclusive with no clear patterns emerging. Conclusions were limited by the wide variation in AAC components, behaviours targeted, dosage, and characteristics of participants involved reported across and within studies. 
Lorah et al., (2022)
The systematic review and meta-analysis (rated as high quality) of Lorah et al., (2022) also compared different modes of AAC, including mobile speech generating devices (SGDs), picture exchange communication system (PECS), and manual signing. A broad search identified 9 SCED studies representing 36 autistic children aged 3–13 years (M=7). 
High-tech speech generating devices (mean performance=64%) with instructional strategies generally led to better communication compared to PECS (53%), and to manual signing (23%). Most participants (84%) also preferred SGDs compared with preferences for picture exchange (13%) and manual signing (0%) with moderate to strong effect sizes for most participants. Participants therefore preferred the AAC system that they were better able to learn, leading to better performance. This suggests that preference can have a strong impact on learning over time. That is, if a person can self-determine the AAC device they use, they are more successful in using it.
Whilst the reviewers recommend that practitioners consider using mobile technology-based SGDs for promoting verbal communication in autistic children, they caution that the level of evidence was not conclusive given the small number of studies and participants, and the lack of reporting on differences within and between AAC modes that could have influenced effectiveness.

Aftab et al (2023) 
The systematic review by Aftab et al (2023) (medium quality) considered the effectiveness of AAC supports in minimally speaking autistic children aged 18 months to 9 years in improving social communication, interaction, and speech production. A somewhat limited search identified eight studies meeting inclusion criteria (2 RCTs, 6 SCED studies). The reviewers concluded that there were significant improvements in communication outcomes, and that high-tech AAC aids (SGDs and Visual Scene Displays) were more effective than low-tech aids (PECS and manual signs) in improving social communication, interaction, and speech production. 
The review was poorly presented and lacked information on study characteristics, and lacking in clear synthesis of individual studies to justify conclusions. 
Ganz et al (2024) 
The high quality systematic review and meta-analysis of Ganz et al., (2024) evaluated communication outcomes for AAC supports for children and young people aged 1–21 years who were autistic and/or had an intellectual disability (75% of whom were autistic). Following a thorough and reliable review process, researchers identified 114 SCED studies. The meta-analyses found, using two complementary effect size indices, moderately large effects for mean improvements in communication functions, regardless of prior skills or characteristics. However, there was a high degree of heterogeneity across studies in effectiveness. 
Moderator analyses detected few differences in effectiveness when comparing across diagnoses, age, baseline word and imitation use, the number and type of communication modes (aided AAC, unaided AAC, gesture and vocalisations/verbalisations), and communication functions (e.g., requesting, protesting, joint attention, social interaction).
Most studies focused on communication production functions rather than comprehension. Instructional strategies were likely personalised to learners’ individual needs and preferences.
Lorah et al., (2024)
A systematic review (high quality) by Lorah et al., (2024) considered instructional strategies used in mobile AAC technology for autistic people of all ages. Using a comprehensive search and appraisal process, 38 SCED studies were identified including 106 children (M age=8 years). Study design quality varied, including studies with significant flaws coded as ‘inconclusive’. Nevertheless, all findings were synthesised across studies to report on the number of participants where communication behaviours ‘improved’ for each of 10 instructional strategies. 
Increased communication was reported for all studies except one (where 5 of 9 participants showed improvement). Most highly effective strategies reported as including prompting (k=38 studies), time delay (k=32), reinforcement (k=24), differential reinforcement (k=14), and modelling (k=8) with at least two strategies used in each study. Whilst well conducted, the review was limited by not presenting effect sizes, level changes or analyses to indicate whether reported improvements were statistically or clinically significant.
Muharib et al., (2024) 
A high quality systematic review by Muharib et al., (2024) assessed the effectiveness of tablet-based speech generating devices in improving four different communication skills for autistic individuals: requesting (mands), conversation (intraverbals), labelling (tacts), and vocalisations. The review included 31 SCED studies involving 84 autistic people of all ages, 93% of whom were children.  
There were improvements in all communication responses with large to very large effect sizes observed for requesting (0.92) and conversation responses (0.81), and moderate effect sizes for vocalisations (0.77) and labelling responses (0.60). Analyses did not identify any significant participant or setting factors that modified requesting responses, suggesting that tablet-based SGDs can be effective regardless of these characteristics. There was insufficient data to explore other potential moderating variables for requesting, or conduct any moderator analyses for the other communication outcomes. 
Yuan et al., (2024)  
The high quality systematic review by Yuan et al., (2024) evaluated the effect of evidence-based instructional strategies used with speech generating devices on natural speech production and vocalisations for autistic children with ‘complex communication needs’. Of 18 studies included, 14 were SCED studies, and four were group designs, including 108 participants aged 3 to 13 years.
The AAC systems were said to increase children’s expressive language and social communication utterances. A functional relationship was reported between AAC use and speech in 9 of the 14 SCED studies (n=22 participants), although there was high individual variation in responses. The four group studies found statistically significant increases in spontaneous language and novel words; 87% of participants showing some improvement in vocal utterances, and none showing a decrease. Optimal outcomes were associated with prelinguistic predictors measured at baseline. 
Liang et al., (2025)
A systematic review (medium quality) by Liang et al., (2025) considered the use of aided AAC systems for autistic children with limited speech. Thirty SCED studies with 66 children aged 6–12 years (M=9 years) were included. Mostly these assessed aided AAC modalities using prompting and time delay strategies to target requesting (mands). These were assessed in naturalistic school settings, particularly in expressing wants and needs for snacks and in leisure time activities, and in academic tasks. 
In 28 of 30 studies (93%), results demonstrated that aided AAC systems can enhance social communication skills, promote language development, and reduce behaviours of concern of autistic school children with limited speech (two studies had mixed results). 
In 15 studies, outcomes were maintained for 2 weeks to 8 months after AAC implementation. In 14 of 16 studies, there was evidence of generalisation of communication skills to new items, communication partners, and activities. Social validation was demonstrated in 7 studies. Findings of this review were limited by a lack of formal critical appraisal of methodological quality or reporting of effect sizes or other analysis for included studies.
Therrien et al., (2025)
The high-quality systematic review by Therrien et al (2025) investigated the use of speech generating devices to enhance the expressive language of autistic preschoolers. Following an extensive search, 18 SCED and two group studies were included considering 174 children aged 3–5 years (Mean=4 years). Over half (k=11) of the studies demonstrated a functional relationship between SGD-grounded instruction (most commonly using prompting) and expressive communication verbal operants (with requesting the most targeted outcome) and moderate to strong effect sizes. Visual analyses suggested effectiveness varied across studies (Non-Overlap of All Pairs ranging between 0.50 and 1.0). 
Fewer than half of the studies met criteria for ecological validity, with only seven measuring social validity, four assessing generalisation, and three including maintenance phases. The reviewers concluded that more research is needed to support language development and language use of autistic preschoolers beyond requesting from a small set of items within a very controlled setting.
[bookmark: _Toc212588696][bookmark: _Toc131381728][bookmark: _Toc131383498][bookmark: _Toc102405147][bookmark: _Toc371965362][bookmark: _Toc511695514][bookmark: _Toc8216577][bookmark: _Toc25763907][bookmark: _Toc56091731][bookmark: _Toc68714944][bookmark: _Toc214642287][bookmark: _Toc214642591][bookmark: _Toc214993656][bookmark: _Toc214994198][bookmark: _Toc216717520][bookmark: _Toc227063477][bookmark: _Toc227063693][bookmark: _Toc227064763][bookmark: _Toc227125016][bookmark: _Toc214642286][bookmark: _Toc214642590][bookmark: _Toc214993655][bookmark: _Toc214994197][bookmark: _Toc216717519][bookmark: _Toc227063476][bookmark: _Toc227063692][bookmark: _Toc227064762][bookmark: _Toc227125015]Aotearoa New Zealand research
To assist the Living Guideline Group in evaluating the relevance and applicability of international evidence to Aotearoa New Zealand, a targeted search for locally conducted research was conducted, published since 2004 (see Appendices A1.2 and A1.3 for the methodology). 
The search strategy identified 47 unique abstracts, 30 of which were ineligible. Of the 18 that were relevant, 14 studies (Carnett et al., 2019; Carnett et al., 2020; Couper et al., 2014; McLay et al., 2015; McLay et al., 2017; Roche et al., 2014; Sigafoos et al., 2013; van der Meer, Didden, et al., 2012; van der Meer, Kagohara, et al., 2012; van der Meer, Sutherland, et al., 2012; L. A. J. van der Meer, 2012; van der Meer et al., 2013; Waddington et al., 2014; Waddington et al., 2017) were found to be already appraised in one or more systematic reviews in the umbrella review.
Four additional primary studies (Achmadi et al., 2012; Carre et al., 2009; Sutherland et al., 2005; Waddington et al., 2023) are narratively summarised below. These were not formally appraised.
In a survey of 450 speech-language therapists, Sutherland et al (2005) investigated AAC services provided to child and adult clients with ‘complex communication needs’ in Aotearoa New Zealand. At the time, prior to the publication of the Autism Guideline’s first edition, the survey identified use of high-tech AAC systems as being rare (6%) compared with low-tech systems (72%) among 285 autistic children. Data on AAC use was not reported for adult autistic clients as they were so rare (n=2). Whilst not limited to autistic people, a follow up study in 2014 (Sutherland et al., 2013) surveyed organisations providing assisted living or residential care for adults with an intellectual disability, 29% of whom were considered to require AAC. AAC experience amongst staff was lacking or very limited for three-quarters of respondents suggesting that AAC training needs persisted.  
Carre et al (2009) gave PECS training to three 5 to 6 year old children with little functional language (two of whom were autistic) in how to request using symbols in a school setting. Using a multiple baseline across subjects design, the researchers determined that requesting through PECS did not consistently generalise to spontaneous initiations in home settings. Moreover, non-PECS forms of communication tended to reduce as PECS use increased in the classroom and at home.
Using a multiple baseline SCED study, Achmadi et al (2012) taught two autistic adolescents to perform advanced multi-step communication operations using an iPod-based SGD. Results indicated effectiveness in teaching of multi-step response sequences to request preferred stimuli, and in independently accessing and navigating the device.
A study by Waddington and colleagues (2023) evaluated the effects of using systematic instructional strategies to teach two autistic children to request continuation of preferred social routines with their mothers using an iPad-based SGD. A multiple baseline across participants design was used. Children successfully learned the request with some evidence of generalisation. 
[bookmark: _Toc212588697]2.3	Discussion
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The current umbrella review synthesises the findings of 11 systematic reviews, five of which included meta-analyses. Appraised for methodological quality by the JBI (Aromataris et al., 2015), eight reviews were rated as being of ‘high quality’, and three of ‘medium quality’.
Reviews each reported on between eight and 114 primary studies representing between 36 to 330 participants, averaging 107. Summing across all reviews, 342 primary studies were described, 242 of which were unique when accounting for overlap. The Corrected Covered Area calculated as 4.13% by the GROOVE tool (Bracchiglione J et al., 2022) suggests ‘slight overlap’ of primary studies across the 11 reviews. 
All reviews included studies of autistic participants, with three also including studies of allistic (non-autistic) people with intellectual disability (ID), with results synthesised separately. The primary studies samples were highly weighted towards targeting young children, averaging between 4 and 9 years in six studies where mean age was reported. In 8 reviews where gender of participants was synthesised, the proportion of males was between 73 and 84%, broadly reflective of gender ratios in prevalence (Zeidan et al., 2022). 
Ethnicity was very poorly reported in research. Where indicated, samples were predominantly white/Caucasian, followed by African American/Black, and Asian, reflecting the recruitment (and related diagnostic) biases of the predominantly US-based primary research. 
Language ability at baseline or as inclusion criteria was infrequently reported but can be implied to reflect communication needs warranting access to augmentative and alternative communication. Sample participants in three reviews were described variously as being ‘minimally verbal’ (i.e., minimally speaking), not using speech functionally, or having a verbal age range of under 2 years. The language of instruction across studies was English. The currently available AAC systematic review evidence has not yet looked at AAC devices with multi-language selection for multi-linguists, or speakers of languages other than English.
Of the 11 reviews, all included high-tech AAC (such as mobile or hand-held Speech Generating Devices). Two also included low-tech AAC (such as PECS), and five studies included unaided AAC (e.g., manual sign) as well as aided AAC (both high-tech and low-tech). The research settings were rarely reported but indicative reports suggest they included school classrooms, the library, therapy room, University-based clinics, and homes. 
The reviews all included single-case experimental design (SCED) studies, with six also including group experimental designs such as RCTs. Across the primary studies, outcomes targeted most frequently included requesting (manding) (reported in 10 reviews). Also commonly reported were outcomes relating to social interaction/engagement, or joint attention (6 reviews). Less often reported were other verbal operants (4 reviews); speech production and verbalisation (4 reviews); and protesting (2 reviews), and in one study, behaviours of concern. Secondary outcomes included preferences for AAC mode (2 reviews). Social validity, acceptability, generalisability and maintenance over time were infrequently reported.
Effectiveness of AAC supports on communication
Across the 11 systematic reviews, the body of evidence consistently supports the effectiveness of augmentative and alternative communication (AAC) implementation in improving communication outcomes for autistic children and young people. 
Multiple reviews (Aftab et al., 2023; Aydin & Diken, 2020; Lorah et al., 2022; White et al., 2021) found that aided AAC led to greater improvements in communication outcomes than unaided methods such as manual signing. 
There was emerging evidence suggesting that the advantage was strongest for high-tech such as SGD and mobile tablets (Aftab et al., 2023; Lorah et al., 2022; Muharib et al., 2024). Effects appeared greatest for more basic communication skills including requests (mands) than for more complex social interactions such as conversational back and forth communication (intraverbals) (Muharib et al., 2024).
Although early AAC supports have traditionally focused on teaching requesting (mands), several reviews (Ganz et al., 2024; Liang et al., 2025; Logan et al., 2022) show that AAC can be successfully used to teach broader communication functions, including social interaction, commenting, acknowledgement, and joint attention. There was some evidence of aided AAC reducing behaviours of concern (‘challenging behaviours’) (Liang et al., 2025).
The evidence of communication gains from AAC technology comes from more than access to a mode or device alone, but the addition of instructional strategies (Lorah et al., 2022). Teaching strategies such as prompting, time delay, modelling, reinforcement, and differential reinforcement were the most frequently used and most effective instructional components across studies, and were particularly effective when used in highly structured, context-bound routines (Liang et al., 2025; Logan et al., 2022; Lorah et al., 2024). AAC systems that targeted more naturalistic language seen in typical social interactions demonstrated small effects (Logan et al., 2022). Researchers support the implementation of multiple instructional strategies in combination (Lorah et al., 2024) customised to communicator’s individual needs and preferences (Ganz et al., 2024). 
Caution is recommended in interpreting these results given the high degree of heterogeneity in effectiveness exhibited between studies (Ganz et al., 2024; Therrien et al., 2025). 
Speech production
AAC is not primarily designed to improve speech production, and evidence was mixed. One review concluded that most studies, including SCED and group designs, found minimal or no improvement in speech production from AAC use (White et al., 2021). However some reviews of high-tech devices explicitly, including touch-screen mobile technology such as tablets, found some evidence of increases in vocalisations (Muharib et al., 2024), spontaneous language and novel words (Yuan et al., 2024), and speech production (Aftab et al., 2023), although effectiveness varied across studies (Yuan et al., 2024). Given that evidence for AAC leading to speech outcomes was inconsistent across studies, reviewers cautioned that the evidence was not conclusive (Logan et al., 2022; White et al., 2021). 
Validity
Moderator analyses detected few differences in predictors of communication effectiveness with no clear patterns for participant and setting characteristics acting as moderating factors (Ganz et al., 2024; Logan et al., 2022). The systematic review of high-tech AAC devices found some evidence that optimal outcomes were associated with prelinguistic predictors (Yuan et al., 2024). Logan et al (2022) found a small positive correlation between dosage (e.g., number of trials and duration) and effect size.
Whilst generalisability and maintenance were not well reported, there was some evidence of generalisation of communication skills to new request items, communication partners, and activities in, and maintenance of skills between short and medium term (Liang et al., 2025), suggesting that AAC skills can persist and transfer beyond training contexts when AAC systems are well designed. 
Several reviews (Aydin & Diken, 2020; Lorah et al., 2022) found that most children (81–84%) preferred high-tech AAC (especially SGDs) which may influence engagement and long-term use. However, few studies formally assessed social validity, limiting conclusions about the perceived acceptability of AAC by users, families, or educators (Liang et al., 2025; Lorah et al., 2024; Therrien et al., 2025).
[bookmark: _Toc212588699]Practical Implications for AAC Implementation 
There are several critical considerations for the practical implementation of AAC in supporting autistic individuals’ communication needs. 
Given the heterogeneity of an autistic person’s needs and related AAC communication goals, an individualised approach is essential when selecting both the mode/s of AAC system (e.g., aided or unaided, low-tech or high-tech, SGD or tablet, or combinations of these) and the instructional strategies used to support its implementation (Ganz et al., 2024). 
Effective AAC mode and device selection begins with comprehensive assessment of the autistic communicator’s language and communication needs and preferences. This needs to take into account their individual physical and cognitive strengths, including: motor skills (e.g., pointing, swiping, grasping), visual and auditory capacities, and discrimination abilities (e.g., identifying symbols or real objects). Assessments should also consider the portability, durability, and accessibility of the device itself. For some autistic communicators, aided AAC, such as speech-generating devices (SGDs), may present fewer cognitive demands than unaided systems like manual signing, particularly when memory retrieval or fine motor planning is challenging (Johnston et al., 2012). 
Device selection and instructional strategies should not assume that the instructional language in Aotearoa should be English. This risks an AAC being underused because it does not fit the true naturalistic environment of the autistic individual. Parents also may be (unwisely) led to believe that using languages other than English could confuse their child, and speak to their child less, leading to less language inputs in any language.
The effective use of AAC to support communication development relies on pairing evidence-based instructional strategies, such as prompting, reinforcement, modelling, and time delay procedures, with AAC devices and tools (Liang et al., 2025). Communication partners are needed who are (able to be) trained in instructional strategies, including practitioners and/or family members (Alzrayer et al., 2017; Beukelman & Light, 2019; Muharib et al., 2024). 
A collaborative approach is vital for embedding AAC use across multiple environments. Teachers, speech-language therapists, occupational therapists, and natural support providers (including family/whānau) should work together to integrate AAC opportunities into the individual’s natural routines and daily activities, particularly in educational settings (Liang et al., 2025; Muharib et al., 2024). Implementing AAC within naturalistic contexts, such as during classroom teaching or routine social interactions, can improve generalisation of communication outcomes. 
Importantly, AAC goals should be broad and functional, extending beyond basic requesting to include more socially complex communicative functions, such as joint attention and social interaction. Research suggests that initial teaching often prioritises behaviour regulation functions (e.g., requesting or protesting), as these are more likely to produce immediate reinforcement and may be easier for learners to acquire (Logan et al., 2017). Nonetheless, efforts should be made to gradually expand the communicative repertoire toward socially meaningful and spontaneous communication. Ultimately, these findings underscore the need for highly individualised, context-sensitive, and team-based approaches to AAC to ensure that it meets the communicative and developmental needs of autistic individuals across different settings and stages of their lives.
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In addition to the international findings, Aotearoa-specific research was explored to ensure local experience was captured. Four primary studies not already captured in the umbrella review were identified, a survey, and three small SCED studies.
The large survey of New Zealand speech-language therapists in the early 2000’s illustrated the dominance of low-tech AAC modes over high-tech, and the rarity of adult clients using AAC at that time (Sutherland et al., 2005). 
An SCED study evaluated PECS  targeting requesting in controlled conditions in three autistic pre-schoolers (Carre et al., 2009). Requesting was found to not consistently generalise to spontaneous initiations in home settings. Another SCED study demonstrated how two autistic adolescents could be taught to access and navigate an iPod-based SGD (Achmadi et al., 2012). Finally, systematic instruction with an iPad-based SGD was used to successfully teach two autistic children to request continuation of preferred social routines with their mothers, with some evidence of generalisation (Waddington et al., 2023).
This research, as well as the 14 New Zealand-based primary studies included in the systematic reviews of the current umbrella review, complement the international research base. The high number of locally conducted peer-reviewed research studies demonstrates that New Zealand plays a leading and influential role in international research in this area, particularly through academics based at Victoria University, Wellington, and University of Canterbury. Many of these studies stem from a major Marsden grant awarded by the Royal Society of New Zealand to Professor Jeff Sigafoos (Victoria University, Wellington) between 2011 and 2015. This mahi (work) also supported the Doctoral dissertation (L. van der Meer, 2012) of Living Guideline Group member, Dr Larah van der Meer.
This contribution also suggests that Aotearoa-based people’s experience is well captured in the international evidence base.
[bookmark: _Toc212588701]Limitations of the umbrella review 
This umbrella review is shaped by the structured methodology it follows and the quality of the 11 reviews appraised (and the primary studies therein). 
With respect to the review methodology itself, the search strategy employed was broad and inclusive, including a wide range of search terms and databases so as to capture a range of research questions, populations, and outcomes within the broad scope of the topic. However, as initial screening was based on abstracts alone, the search may have led to the omission of some studies. To mitigate this, full-text articles were retrieved when abstract information was unclear. The search was further supplemented by examining reference lists of included studies and relevant narrative reviews.
The included reviews were led by researchers based in North America, Australia, Europe, and India, and included studies were predominantly conducted in Western, industrialised countries. This raises questions about the generalisability of the findings to the Aotearoa New Zealand context, especially for Māori and Pacific peoples, and how the review findings align with the Crown’s obligations under Te Tiriti o Waitangi to promote equitable health outcomes for Māori. 
It was reassuring to find that a significant number of New Zealand-based primary research studies were included in the appraised umbrella reviews, with Aotearoa representing a major centre for AAC studies. In addition, a secondary literature search of New Zealand-based research was conducted using broader criteria for study design and timeframe (2004–2025). This provided further opportunity to confirm that the findings of the umbrella review were consistent with those found locally.
[bookmark: _Toc212588702][bookmark: LimEvBase]Limitations of the evidence base
The methodology of the 11 included reviews, and that of the primary studies they appraised, reflect a range of methodological flaws. These introduce biases and uncertainty regarding findings and the conclusions that may be drawn. A summary of common issues are outlined below. 
Reviews’ search limitations
Included reviews were restricted to those of medium to high quality methodologically. However, there were areas where reviews were more prone to be limited. Search strategies were sometimes based on narrow or unclear search strategies (Aftab et al., 2023; Lorah et al., 2022). Systematic reviews were commonly restricted to peer-reviewed Journal articles, introducing the potential for biasing inclusion towards studies with positive outcomes. 
Across reviews, reporting was frequently missing or inconsistent with respect to participant characteristics including sociodemographic variables (particularly gender and ethnicity), cognitive ability, diagnosis, and implementer training. It is unclear the degree to which this reflected poor reporting of the included primary studies or by the reviewers themselves. 
Primary study designs 
All the appraised reviews included single case experimental designs (SCED), a common approach for investigating AAC effectiveness. Contrasting with group experimental studies, SCED studies assess individual responses to alternating treatments (i.e., AAC) in multiple baseline or multiple probe designs. Some reviews explicitly required that SCED studies allowed for three potential demonstrations of an effect (i.e., 3 datapoints per phase) (Muharib et al., 2024; Therrien et al., 2025), thereby excluding A–B designs, A–B–A designs, and non-concurrent multiple baseline, and for group studies, pre-post or before-and-after designs. However, some reviews appeared to include studies with only a single baseline and AAC implementation phase despite identifying these as offering low levels of evidence (Lorah et al., 2024). Reviewers also noted that some primary studies compared multiple AAC systems within a single phase, making it difficult to control for carryover effects (Aydin & Diken, 2020).
Study participants
The evidence base is geared towards the experiences of children with AAC, particularly young children, and demonstrates an underrepresentation of adolescents and particularly adults, despite ongoing communication support needs across the lifespan (Lorah et al., 2022; Lorah et al., 2024; Muharib et al., 2024).
Age was reported in a myriad of ways, and gender not routinely reported. Race, ethnicity, and cultural background were rarely reported. For example, in the recent review of 31 studies of participants of any age, ethnicity was only available for a third of participants (Muharib et al., 2024). This limitation is sadly common to autism research and limits the potential cultural responsiveness and generalisability of findings relating to AAC use.
Baseline communication skills and experience with AAC was also rarely and inconsistently reported (Aftab et al., 2023; Aydin & Diken, 2020; Ganz et al., 2024). 
AAC delivery and fidelity
Various instructional strategies (broadly based on the principles of behaviourism) are used in conjunction with AAC systems, such as time delay procedures, graduated guidance, least to most prompting, and discrete-trial teaching. These approaches themselves are likely to increase the effectiveness of the AAC (Aydin & Diken, 2020). It is therefore difficult to disentangle the effectiveness of the device used from the accompanying teaching strategy.
Most studies were conducted by researchers rather than practitioners or parents, which may affect ecological validity (Muharib et al., 2024). They also involved AAC systems that were researcher-designed rather than manualised using standardised protocols, making replication difficult (Ganz et al., 2024). Also reducing replicability was a lack of information on AAC settings (Aydin & Diken, 2020), and dosage (e.g., number of AAC trials and duration). This limits efforts to determine contextual and dosage effects on language outcomes. 
Coding and categorising of AAC characteristics (e.g., vocabulary representation, device features) was often inconsistent and lacked specificity due to overlapping or vague descriptions (Logan et al., 2022; Lorah et al., 2022; Lorah et al., 2024).
Outcomes and follow-up
Reviewers observed that AAC research has predominantly focused on targeting the request (mand) as the primary communication measure over other verbal operants or outcomes (Aydin & Diken, 2020; Lorah et al., 2022; Therrien et al., 2025; Yuan et al., 2024). There has also been minimal attention to comprehension outcomes (Ganz et al., 2024).
‘Acknowledgment’ outcomes were more commonly improved by AAC implementation. Logan et al (Logan et al., 2022) hypothesised that this may reflect completion of an expected routine rather than being truly spontaneous. They suggest that this may be why unprompted, generative communication initiations (e.g., answering questions, responding to comments naturally during peer interactions) were associated with only mild to moderate effect sizes, or none at all. 
A major limitation across the research body is the lack of evidence on whether communication skills learned through AAC generalise across contexts or are maintained over time, limiting confidence in the long-term effectiveness of AAC supports (Aydin & Diken, 2020; Lorah et al., 2022; Lorah et al., 2024; Muharib et al., 2024; Therrien et al., 2025; White et al., 2021). Social validity, the extent to which an AAC support is meaningful and relevant to the individual’s needs, preferences, and values, was also under-investigated (Aydin & Diken, 2020; Liang et al., 2025; Muharib et al., 2024). Where stakeholders were consulted, it was commonly indirectly through parents or teachers rather than the perspectives of AAC users themselves (Liang et al., 2025). These limitations make it difficult to determine any sustained or real-world impact of the AAC supports on communication ability.
Measurement and analysis
Many SCED studies lacked adequate baseline measurements of communication skills prior to AAC implementation, undermining internal validity (Aydin & Diken, 2020). This meant that in many SCED studies, especially those examining speech production, there was no demonstrated functional relationship between AAC use and outcome, limiting the validity of findings (White et al., 2021). 
Synthesising effects across studies using different AAC modes (e.g., SGDs, PECS, manual sign) is also hampered by differences in factors within and between AAC modes. Reviews tended to compare broad AAC modes without considering the impact such differences (such as organisational structure, representation, and vocabulary available) may have had on their comparative effectiveness (Lorah et al., 2022).
Reviewers note the limited use of quantitative analysis in the evidence base, including a lack of moderator analyses, and meta-analytic techniques (Liang et al., 2025; Muharib et al., 2024). Some reviews failed to determine quantitative effect sizes (Liang et al., 2025; Lorah et al., 2024). Others critiqued the limitations of effect size metrics used (Ganz et al., 2023; Ganz et al., 2024) or the over-reliance on visual analysis in SCED studies without complementary statistical analysis (Logan et al., 2022).
Effect sizes reported as averages across individuals do not account for individual variability (Logan et al., 2022). Evidence reveals only limited understanding of the impact of participant characteristics such as age, diagnosis, and communication skills on AAC effectiveness. The ability to conduct moderator analyses for some participant and study characteristics (such as cognitive development, motor abilities, prior experience with AAC, and implementer experience and training) was limited due to lack of consistency in assessment tools (Logan et al., 2022), and insufficient data (Muharib et al., 2024; Yuan et al., 2024). Comprehensive reporting of data parameters is vital for understanding what contributes to the effectiveness of AAC supports (Logan et al., 2022). 
[bookmark: _Toc212588703]Future research priorities
The synthesis of 11 systematic reviews highlights priority areas for future research.
Sample characteristics
To develop and evaluate more personalised, relevant, and culturally responsive AAC systems, future research needs to broaden the scope of research participants. Samples should include more autistic adolescents and adults with high communication support needs. The breadth of demographic and personal characteristics should also be increased, reflecting a range of cognitive, motor, and communication skills, prior AAC experience, and AAC preferences, all of which may influence AAC effectiveness (Ganz et al., 2024; Logan et al., 2022). 
Cultural sensitivity is vital in efforts to provide effective communication support for individuals from different racial and ethnic groups (Muharib et al., 2024). Samples should incorporate and describe racial and ethnic backgrounds of participants which, in Aotearoa New Zealand, should include tāngata whaitakiwātanga Māori and Pacific Peoples. Including culturally and ethnically diverse study participants helps to ensure that the benefits and outcomes of AAC are universally applicable. 
Improving methodological rigor
Researchers need to include quantitative analyses to calculate effect sizes, and where appropriate, undertake meta-analytic techniques (Aydin & Diken, 2020; Logan et al., 2022). SCED studies should include pre-AAC measures, follow-up assessments, and ideally five data points within phases. Alternating treatment designs should compare a maximum of two AAC applications per condition to minimise carryover effects (Aydin & Diken, 2020). 
To compliment the single case designs, larger group experimental studies are also needed to enhance external validity (Ganz et al., 2024; Lorah et al., 2022). Larger samples also permit breadth of sample characteristics that can be systematically explored in moderator analyses, including individual profiles, language skills, and communication needs (Yuan et al., 2024).
Future studies should adopt standardised reporting frameworks to improve transparency and replication. This should be reflected in the thorough reporting of participant characteristics, AAC implementation procedures, and outcome measures (Ganz et al., 2024). 
Communicative functions 
The narrow focus on requesting (mands) restricts understanding of how AAC can support a wider range of social, interactive, and expressive language development and use. Tincani et al. (2020) called for research to evaluate effects of (high-tech) AAC in teaching a greater variety of spontaneous verbal operants (Tincani et al., 2020). These may include labelling and commenting (tacts), conversation (intraverbals), greeting, answering, and other social interactions (Lorah et al., 2022; Lorah et al., 2024; Therrien et al., 2025). Such research can lead to exploring how AAC can support meaningful communication in everyday settings, including peer interactions in community contexts. 
AAC development
AAC devices have evolved quickly alongside technological advancements, particularly with respect to mobility and application development. However, there is a lack of comparative studies of the impact of new modes, including tablet-based AAC versus dedicated SGDs, particularly in real-world environments (Yuan et al., 2024). The field also lacks research comparing AAC devices with different vocabularies, symbol sets, and navigation systems (Lorah et al., 2022; Lorah et al., 2024). With respect to language selection, there are limited AAC devices available which allow bilingual or other heritage language use. This is a concern as children and young people from families who speak languages other than English in the home or are multilingual, as is increasingly common in Aotearoa NZ, are limited by the currently available device options.
Personalisation of AAC  remains underdeveloped. There is promise in tailoring AAC modes (van der Meer, Didden, et al., 2012; van der Meer, Kagohara, et al., 2012; van der Meer, Sutherland, et al., 2012) and instructional strategies to the autistic individual’s preferences, their developmental profile (including communication skills), and prior experience (Logan et al., 2022; Yuan et al., 2024). Research is needed to gauge how such participant characteristics, ‘dosage’, instructional strategies, and target skill complexity moderate individual outcomes (Logan et al., 2022; White et al., 2021). 
Researchers and practitioners should evaluate ‘precision AAC’ approaches (Lorah et al., 2024). These aim to customise AAC to the individual as comprehensive supports, exploring the compounding effects of integrating multiple evidence-based strategies across a range of communication contexts of daily communication life (Lorah et al., 2024). 
Supporting speech development and multimodal communication
How AAC use interacts with speech production, and how AAC might support both modalities simultaneously, is an important area of investigation. Future research should further explore predictors of speech gains during AAC use, including participant characteristics and AAC features (White et al., 2021; Yuan et al., 2024). What AAC transitions look like for certain individuals (e.g., moving from low tech to high tech or from AAC to speech) should be explored, as well as the possibility of phasing out AAC (White et al., 2021). A greater understanding is also needed of multimodal approaches to support a range of communicative behaviours (Ganz et al., 2024).
Enhancing generalisation, maintenance, and social validity
Studies should explore effective strategies for promoting skill generalisation and maintenance in natural contexts, and to assess the effects of environmental features on communication in typical settings (Ganz et al., 2024). 
In research discussed by Liang et al., (2025), the inclusion of social validation in the research process has been shown to decrease bias, increase efficacy, and prevent harm while improving outcomes and adherence for persons with disabilities. Social validity measures should be investigated from both direct (autistic communicators) and indirect perspectives (e.g., those supporting them including family/whānau, teachers, paraprofessionals) to ensure acceptability, relevance and impact (Liang et al., 2025; Muharib et al., 2024). 
Specifically, future research should consider autistic user (and their AAC communication partner/implementer) input for: 
“(1) selecting vocabulary to minimise navigation demands, 
(2) identifying functional outcomes that promote effective communication across contexts, and 
(3) identifying strategies and teaching procedures that feel acceptable and feasible in real life settings” (Therrien et al., 2025).
Bridging the research-to-practice gap
Finally, several reviews highlight the gap between AAC research and real-world application. Studies are often researcher-led, and are conducted in controlled settings. Directions for further work include increasing the role of practitioners, parents, peers, and community members as AAC communication partners/implementers (Liang et al., 2025; Muharib et al., 2024). There is also need for more research and action into addressing the practical barriers to implementation of evidence-based AAC systems. These include an uneven access to speech-language therapy and AAC expertise, particularly in rural areas; variable access to funded devices, apps, and technical support in different ethnic and socio-cultural groups; inconsistent staff training across sectors; and limited multilingual AAC options. 
Importantly, autistic people should also be involved as co-leaders in research, and in defining goals and outcomes that are relevant and sustainable in everyday contexts (Therrien et al., 2025). Participatory research can facilitate understanding of how autistic individuals use AAC, how they learn through them, and how they communicate and socially connect using AAC is key to expanding AAC use beyond basic requesting functions. Finally, future research should focus on developing feasible, scalable AAC systems that can be implemented effectively in schools, homes, and communities. 
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[bookmark: _Toc212588705]Overview
The current review examined the effectiveness of AAC modalities, both unaided (e.g., manual sign) and aided, including low-tech (e.g., symbol/picture exchange systems) and high-tech (e.g., speech generation devices and mobile hand-held technology). There has been a rapid increase in research published relating to electronic forms of AAC (high-tech) in the past decade (Ganz et al., 2024). 
This evolving field is explored through synthesis of 11 peer-reviewed systematic reviews, including five with meta-analyses, published since 2020 (Aftab et al., 2023; Aydin & Diken, 2020; Ganz et al., 2024; Liang et al., 2025; Logan et al., 2022; Lorah et al., 2022; Lorah et al., 2024; Muharib et al., 2024; Therrien et al., 2025; White et al., 2021; Yuan et al., 2024). This review informed the revision and Living Guideline Group’s development of Recommendations and Good Practice Points (presented in Part 3) so as to update the Aotearoa New Zealand Autism Guideline: He Waka Huia Takiwātanga Rau (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022).
The umbrella review synthesised findings from 242 unique primary studies spanning educational, clinical, and home environments, appraised across 11 systematic reviews. Most research focused on autistic children aged between four and nine years, with participant samples predominantly male, with limited functional speech. All reviews examined high-tech AAC, while some also included low-tech and unaided AAC approaches. 
The majority of primary studies used single-case experimental designs, with some also incorporating group-based methodologies such as RCTs. Communication skills most frequently targeted involved requesting. The heterogeneity of designs, AAC components, participants, and communication functions make synthesis within and across the reviews challenging.
[bookmark: _Toc212588706]Findings
Across the 11 systematic reviews, there is consistent evidence that augmentative and alternative communication (AAC) supports are effective in improving communication outcomes for autistic children and young people. Aided AAC methods, particularly high-tech approaches such as speech-generating devices and mobile tablets, generally produced greater communication gains than unaided systems like manual signing. 
These improvements were most pronounced for foundational skills such as requesting, with more modest effects observed for complex social communication. There is a body of evidence that AAC can successfully support broader communicative functions, including commenting and joint attention, and may also contribute to reductions in behaviours of concern. 
The effectiveness of AAC appears to depend not only on access to an AAC device or symbol system but also on the quality and combination of instructional strategies used. Prompting, time delay, modelling, reinforcement and differential reinforcement were consistently identified as effective, evidence-based strategies, particularly within structured and context-specific routines. Evidence for AAC supporting more naturalistic and spontaneous language use was weaker, reflecting the potential challenges of generalising gains to everyday communication as well as limitations of existing research designs. Considerable heterogeneity in results across studies warrants cautious interpretation, but findings suggest that AAC systems combining multiple, individualised strategies are likely to be most effective.
Evidence regarding speech production outcomes was mixed. While most studies reported little to no improvement in speech from AAC use, some high-tech supports, particularly those using touchscreen technologies, were associated with increases in vocalisations, spontaneous language, and novel word use. However, these effects were inconsistent and are not considered conclusive. 
Moderator analyses found few consistent predictors of AAC effectiveness, though some evidence suggested that prelinguistic skills and higher AAC dosage (e.g., number of trials and duration) may be linked to better outcomes. Limited but positive findings indicated that communication gains could generalise to new partners and contexts and be maintained over time when AAC systems were well designed. Although most autistic individuals expressed a preference for high-tech AAC, formal assessments of social validity were rare, leaving the acceptability and long-term sustainability of AAC use underexplored.
In the systematic reviews synthesised in the umbrella review, 13 New Zealand-based primary studies were included. In addition, four additional primary research studies conducted in New Zealand were identified that provide evidence that is consistent with and complementary to the reviewed evidence.
[bookmark: _Toc212588707]Limitations and future directions
The current evidence base for AAC supports is limited by methodological weaknesses which restrict the reliability and generalisability of findings. The evidence remains heavily weighted toward young children, with minimal inclusion of autistic adolescents, adults, and individuals from diverse cultural or linguistic backgrounds. AAC instruction was most often undertaken in structured, context-bound routines, with limited evidence on whether communication gains extended or were sustained outside of these controlled instructional settings. Outcomes were focused on requesting behaviours and other basic communication skills, with less investigation of broader communication functions, comprehension skills, or quality of life. Furthermore, most primary studies relied on single-case experimental designs with variable quality, limited baselines, and poor control for carryover effects. Finally, reporting of participant characteristics, AAC features, and instructional contexts was inconsistent, with limited moderator testing. Collectively, these issues constrain understanding of how, for whom, and under what conditions AAC supports are most effective, and restrict confidence in their long-term, real-world impact on communication outcomes.
To strengthen the evidence base, future research should adopt more rigorous methodologies, including improved SCED designs with sufficient data points, consistent reporting standards, and larger group-based studies to enhance external validity. Researchers should expand the range of participants to include adolescents and adults, and individuals from varied cultural, communication, and cognitive backgrounds. Outcomes should also be broadened beyond requesting behaviours to encompass a wider range of communication goals and psychosocial outcomes. Further work should examine how AAC supports spontaneous, social, and expressive language in everyday settings, and the potential to bring precision AAC tailored to individual profiles. The preferences and perspectives of autistic communicators and those supporting them can be garnered through participatory methodologies and co-led research. This focus is needed to help ensure AAC supports contribute to meaningful, accessible, and sustainable benefits to autistic people/tāngata whaitakiwātanga of all ages in their day-to-day lives.
[bookmark: _Toc184864634][bookmark: _Toc212588708]Conclusions
Evidence from the appraised 11 systematic reviews demonstrates that AAC, particularly high-tech, aided systems like SGDs, is effective in supporting communication development in autistic children and young people. When combined with evidence-based instructional strategies such as prompting and reinforcement, aided AAC supports enable the acquisition of basic communicative functions such as requesting, with growing evidence of aiding broader social communication functions including social interaction, commenting, acknowledgement, and joint attention. 
While some gains in speech production have been observed, evidence is unclear and inconsistent; the primary value of AAC remains in enhancing functional and expressive communication. 
This umbrella review highlights that effective AAC implementation for autistic individuals requires comprehensive, individualised assessment and collaborative, context-based support. Selection of AAC modes and device features should consider an autistic person’s preferences; communication, motor and sensory capabilities and strengths; and practical factors including portability and accessibility. AAC use is most effective when trained communication partners, including families, teachers, and therapists, can embed AAC use into everyday routines using instructional strategies. Ultimately, AAC outcomes are optimised through personalised approaches that evolve with the needs of the communicator and their environment.
Further research is needed to improve the quality, quantity, and consistency of the evidence (Aftab et al., 2023). Addressing research gaps is essential to advance evidence-based AAC practices that meet the needs of diverse autistic individuals across the lifespan.
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[bookmark: _Toc214642299][bookmark: _Toc214642603][bookmark: _Toc214993668][bookmark: _Toc214994210][bookmark: _Toc216717532][bookmark: _Toc311630040][bookmark: _Toc311631998]The Living Guideline Group (LGG) were tasked with considering the systematically reviewed evidence reported in Part 2 at an all-day meeting. The objective was to revise and develop new Recommendations and Good Practice Points to update the Guideline’s practice advice on the role of augmentative and alternative communication in improving communication outcomes for autistic people/tāngata whaitakiwātanga. New Recommendations were graded in terms of their ‘strength of evidence’ (see Appendix 1, Table A1.2). 
The section below reports on these decisions, including additional explanatory text to highlight issues that the LGG took into account in their deliberations. 
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[bookmark: _Toc131381739][bookmark: _Toc131383509]A systematic umbrella review (‘review of reviews’) was conducted to inform the LGG’s revision and development of recommendations to update the Guideline relating to the effectiveness of Augmentative and Alternative Communication (AAC) in improving communication outcomes for autistic people/tāngata whaitakiwātanga across the lifespan. For individuals who are nonspeaking or have minimal or unreliable speech, Augmentative and Alternative Communication may serve as their primary mode of communication or may be used temporarily to support expressive communication as needed.
Augmentative and Alternative Communication is defined as “a set of tools and strategies that an individual uses to solve every-day communicative challenges” (International Society for Augmentative and Alternative Communication, 2025). AAC supports combine access to an AAC device or symbol system (including assessment, set-up/customisation, and ongoing review) with instructional strategies delivered by a trained communication partner. 
The current update is primarily concerned with aided AAC which incorporate external symbol-based supports. They include both low-tech and high-tech systems. The umbrella review considered research that evaluated the effectiveness of low-tech (e.g., symbol/picture exchange systems) and high-tech (e.g., speech generation devices and mobile hand-held technology) AAC. Eleven peer-reviewed systematic review studies published since 2020, and four New Zealand primary studies, were considered. 
[bookmark: _Toc212588712][bookmark: _Toc184864638]Existing Recommendations
Existing Recommendation 3.2.1.8. Timely access to visual supports and technology should be available to support expressive and receptive communication and organisation according to the child or young person’s individual needs (Grade B). 
Decision: Retain as remains accurate for the evidence considered and considers a broader scope of evidence than AAC.
Existing Recommendation 3.2.1.4. Supports should take place in natural settings, using natural routines and natural consequences (Grade A). 
Decision: Retain as remains accurate for the evidence considered and considers broader scope of evidence than AAC.
[bookmark: _Toc212588713]New Recommendations
New Recommendation 3.2.1.8a: Augmentative and Alternative Communication (AAC), particularly high-tech, aided systems, are effective in supporting communication development in autistic people and should be provided (Grade A).
Rationale: There is consistent evidence that AAC systems are effective in improving communication outcomes for autistic children and young people. Improvements were most pronounced for functional foundational skills such as requesting, and there is growing evidence that AAC can successfully support broader communicative functions, including commenting and joint attention. There is weak evidence for more naturalistic and spontaneous language use. A considerable heterogeneity in results across studies warrants caution. 
Evidence regarding speech production outcomes was mixed. Most studies reported little to no improvement in speech from AAC use. High-tech AAC may be associated with increases in vocalisations, spontaneous language, and novel word use. However, effects were inconsistent and are not conclusive. Importantly, AAC approaches aim to enhance an individual’s communicative competence rather than increasing speech production (Schlosser Ralf & Wendt, 2008; White et al., 2021).
Note that only two of the 11 included systematic reviews included adults in their study inclusion criteria, and most appraised studies within all appraised reviews related to children or adolescents. However, there is no evidence to suggest that this research would not apply to adults, hence the reference to autistic people.
[bookmark: _Toc212588714]New Recommendation 3.2.1.8b: Autistic children and communication partners (including whānau, peers, support workers) should be supported to use Augmentative and Alternative Communication (AAC) through consistent, regular and ongoing instructional strategies that are evidence-based. (Grade A)
Rationale: Prompting, time delay, modelling, and reinforcement were consistently identified as effective, evidence-based instructional strategies, particularly within structured, context-specific routines. There is emerging evidence that AAC systems combining multiple, individualised strategies are most effective. 


New Recommendation 3.2.1.8c: Implementation of Augmentative and Alternative Communication (AAC) must be individualised, contextualised, and made according to autistic people’s preferences. Selection of AAC modes and device features should include assessment of the following:
- an autistic person’s preferences
- communication, fine motor skills, and visual and auditory abilities and strengths
- device portability and accessibility
- access to trained communication partners. (Grade A)
Additional Text: the possibility of multimodal communication should also be considered, dependent on context. For example, a low tech AAC system may be indicated in some environments whereas higher tech SGDs may be better suited and hence preferred for use in other environments. The functionality of an AAC system should be regularly reviewed as AAC user needs change, and AAC devices are improved. 
New Recommendation 3.2.1.4a: Augmentative and Alternative Communication (AAC) is effective across a wide range of settings. Autistic people must have access to their AAC systems wherever and whenever they need it. (Grade B)
Rationale: There is a lack of research relating to naturalistic settings. However, there is no evidence to suggest that this research will not apply in natural settings. By natural settings, we mean everyday contexts including homes, educational, workplace and community settings (see Recommendation 3.2.1.4).
New Good Practice Points
New Good Practice Point 3.2.1.8d: When considering Augmentative and Alternative Communication (AAC) for autistic people and their communication partners, accessibility to multiple languages, particularly heritage languages, should be prioritised.

New Good Practice Point 3.2.1.8e: Parents, caregivers and family/whānau should be actively involved in Augmentative and Alternative Communication (AAC) implementation with children. This can bring additional benefits, including strengthening relationships (see Recommendation 2.1.5a).
Rationale: This GPP includes a cross-reference to Recommendation 2.1.5a: “Parent-mediated approaches (also known as ‘parent mediated interventions’) should be considered by, and provided for, parents/caregivers of autistic children. There is strong evidence that parent-mediated approaches improve the relationship between children and their parents/caregivers, and provide a range of benefits” (Grade A). This was developed by the LGG for the Living Guideline Supplementary Paper on Parent-Mediated Supports (Broadstock, 2023).

New Good Practice Point 3.2.1.8f: The principles of supported decision making should be applied when considering the implemention of Augmentative and Alternative Communication (AAC).
Rationale: Increasingly in international law and practice, there is a recognition that disabled people have the right to express their will and preference to support their personal autonomy, authority and control over their life. There are sophisticated ways that they can do this, including the use of AAC. See https://www.supportmydecisions.nz for details on supported decision making processes.

Good Practice Point 3.2.1.8g: A targeted strategy to increase the capacity and capability of professionals in implementing Augmentative and Alternative Communication (AAC), and training communication partners in the use of AAC, should be developed.
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[bookmark: _Toc56091743][bookmark: _Toc68714958][bookmark: _Toc102405161][bookmark: _Toc131381741][bookmark: _Toc131383511]Rationale: Sectoral consultation for this Supplementary Paper suggested that implementation of recommendations in Aoteaeroa New Zealand may be limited by inconsistent staff training and uneven access to speech-language therapy and AAC expertise across the country/motu.
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Search strategies were limited to publications involving human participants, published in peer-reviewed academic journals from 2020 onward. Database searches were conducted on 30 July 2025 and were re-run on 3 October 2025 to update publications in the intervening period. Full search strategies are available upon request. 
[bookmark: _Toc6871246][bookmark: _Toc72778154][bookmark: _Toc101305647][bookmark: _Toc131381750][bookmark: _Toc131383520][bookmark: _Toc159792472][bookmark: _Toc212588724]Databases
Eight bibliographic databases were included in the search strategy, listed below.
· Medline (EBSCOhost) 
· Cinahl (EBSCOhost) 
· PsycInfo (EBSCOhost) 
· PsycARTICLES
· ERIC
· E–Journals
· EMBASE (OVID) 
· Cochrane Database (Cochrane Library)
[bookmark: _Toc6871247][bookmark: _Toc72778155][bookmark: _Toc101305648][bookmark: _Toc131381751][bookmark: _Toc131383521][bookmark: _Toc159792473][bookmark: _Toc212588725]Search terms 
A combination of search terms were developed (with word variations also searched) and adapted for different database platforms (EBSCOhost and OVID). Searches were initially limited to those involving human participants, and published in peer-reviewed Journals since January 2020. Dissertations were excluded, and there were no language restrictions applied.
In addition, reference lists from included systematic reviews were manually checked for further eligible studies.
The following illustrative search syntax is offered below:
	S9
	S7 NOT S8

	S8
	PT (letter or editorial or comment or case reports or historical article or published erratum or retracted publication or retraction of publication or protocol or protocols or withdrawn or reply or book or chapter or conference abstract) OR AB (atrial septal defect OR acute stress disorder OR adult spinal deformity OR adjacent segment degeneration))

	S7
	(S5 OR S6) AND S4 AND S7 

	S6
	TI (functional communication or picture exchange communication system or PECS or picture exchange or augmentative communication or alternative communication or communication systems or communication aids or AAC or speech generating device or voice output communication aid or VOCA or visual scene display or functional communication training or communication training) OR AB (functional communication or picture exchange communication system or PECS or picture exchange or augmentative communication or alternative communication or communication systems or communication aids or AAC or speech generating device or voice output communication aid or VOCA or visual scene display or functional communication training or communication training) 

	S5
	SU (functional communication or picture exchange communication system or PECS or picture exchange or augmentative communication or alternative communication or communication systems or communication aids or AAC or speech generating device or voice output communication aid or VOCA or visual scene display or functional communication training or communication training)

	S4
	TI (autism or autistic or asperger or aspergers OR ASD ) OR AB (autism or autistic or asperger or aspergers OR ASD ) OR SU (autism or autism spectrum disorder) 

	S3
	(S1 OR S2)

	S2
	TI (systematic overview or Cochrane review or systematic review or scoping review or scoping literature review or mapping review or umbrella review or review of reviews or overview of reviews or meta-review or meta review or integrative review or integrated review or integrative overview or meta-synthesis or metasynthesis or quantitative review or quantitative synthesis or research synthesis or meta-ethnography or systematic literature search or metaanal* or meta-anal* or meta anal) OR 
AB (systematic overview or Cochrane review or systematic review or scoping review or scoping literature review or mapping review or umbrella review or review of reviews or overview of reviews or meta-review or meta review or integrative review or integrated review or integrative overview or meta-synthesis or metasynthesis or quantitative review or quantitative synthesis or research synthesis or meta-ethnography or systematic literature search or metaanal* or meta-anal* or meta anal) OR 
SU (metaanalysis or meta analysis or meta-analysis or systematic review) OR 
PT (metaanalysis or meta analysis or meta-analysis or systematic review)

	S1
	TI systematic AND TI review 


The Cochrane Library search was for review articles searched through the following syntax in the title, abstract or keyword, as follows: 
(autism OR autistic OR asperger OR aspergers OR ASD)
AND
(systematic review OR systematic overview OR Cochrane review OR scoping review OR scoping literature review OR mapping review OR umbrella review OR review of reviews OR overview of reviews OR meta-review OR integrative review OR integrated review OR integrative overview OR meta-synthesis OR metasynthesis OR quantitative review OR quantitative synthesis OR research synthesis OR meta-ethnography OR systematic literature search OR meta-analyses OR metaanalyses OR meta-analysis OR metaanalysis OR meta-analytic review)
AND
(functional communication or picture exchange communication system or PECS or picture exchange or augmentative communication or alternative communication or communication systems or communication aids or AAC or speech generating device or voice output communication aid or VOCA or visual scene display or functional communication training or communication training)
[bookmark: _Toc212588726][bookmark: _Toc131381752][bookmark: _Toc131383522]Data Management
All records were imported into EndNote reference management software (version 21, Clarivate Analytics). Duplicates were removed iteratively using EndNote’s duplication identification tool and manual review (n=48). 
Hand searching of journals and contacting authors for unpublished research were not conducted. Authors were contacted for clarification when necessary. Citation searching of retrieved reviews was also conducted. 
The search strategy resulted in the identification of 96 unique abstracts, 18 of which were retrieved as full text, and 11 meeting criteria for inclusion of the umbrella review. 
[bookmark: _Toc212588727]New Zealand-based research
To assess the relevance and applicability of the international systematic review findings to the cultural and service context of Aotearoa New Zealand, a second search was conducted on October 4, 2025. This search focused on studies involving Aotearoa New Zealand-based participants of all ages. The findings from these studies were narratively summarised as background material and were not subject to critical appraisal.
The same selection criteria as for the umbrella review were applied,  but broadened to include primary research studies (with the exception of case studies) published in peer reviewed Journals from 2004 onwards involving New Zealand-based participants. Studies already included in the systematic reviews appraised for the umbrella review were excluded. 
The search strategy for the umbrella review was modified by removing the methodology filters and adding specific terms ‘New Zealand,’ ‘Māori,’ and ‘Aotearoa’ across all search fields. Databases included Medline, PsycInfo, and Embase (searched through Ovid).

The updated search strategy is outlined below.
	S5
	AF (New Zealand OR Maori OR Aotearoa) AND S4

	S4
	S3 NOT PT ((letter OR editorial OR comment) OR (case AND reports) OR (historical AND article) OR (published AND erratum) OR (retracted AND publication) OR (retraction AND publication))
NOT TI (protocol OR protocols OR withdrawn OR reply OR books OR chapters OR conference AND abstract)
NOT AB ((atrial AND septal AND defect) OR (acute AND stress AND disorder) OR (adult AND spinal AND deformity) OR (adjacent AND segment AND degeneration))

	S3
	S1 AND S2

	S2
	TI (functional communication or picture exchange communication system or PECS or picture exchange or augmentative communication or alternative communication or communication systems or communication aids or AAC or speech generating device or voice output communication aid or VOCA or visual scene display or functional communication training or communication training)

	S1
	TI (autism OR autistic OR asperger OR aspergers OR ASD) OR AB (autism OR autistic OR asperger OR aspergers OR ASD) OR SU (autism OR autistic OR asperger OR aspergers OR ASD)



This strategy identified 45 unique papers. After exclusions, 16 met selection criteria, 12 of which were found to already be included in one or more systematic reviews in the umbrella review. Four remaining studies were narratively described to supplement the umbrella review.  
[bookmark: _Toc212588728]Practice guideline websites
To supplement the review, relevant guidelines published in English since 2020 were sought from the following websites:
EBM Portal
BVSALUD
PMC
SIGN
US Preventive Services Task Force
[bookmark: _Toc212588729]A1.3 Study selection
[bookmark: _Toc131381754][bookmark: _Toc131383524][bookmark: _Toc159792477]Study selection, data extraction, critical appraisal, and synthesis were conducted by a single autism researcher (the author), who has experience in conducting 19 systematic reviews in the field of autism.
[bookmark: _Toc212588730][bookmark: _Toc67576619]Levels of evidence
Research studies are classified according to their methodological strengths and limitations. This classification forms the evidence hierarchy (National Health and Medical Research Council, 2008), with higher-level studies (Level I) having greater robustness and less bias. Systematic reviews and meta-analyses, particularly those including high-quality studies, represent the highest level of evidence.
In line with the evidence-based practice model, research questions are most effectively answered using higher-level evidence, and lower-order evidence is only included in the absence of stronger studies. The umbrella review considered recently published systematic reviews as the ‘best evidence’, with primary studies not being individually appraised.
[bookmark: _Toc131381755][bookmark: _Toc131383525][bookmark: _Toc159792478][bookmark: _Toc212588731]Definition of systematic reviews
[bookmark: _Toc159792479]Only systematic reviews published since 2020 were considered for inclusion. Eligible reviews needed to meet the following criteria:
1. A clear statement of the review’s purpose.
2. A documented search strategy, including relevant databases and search dates.
3. A transparent selection process for included studies.
4. Findings relevant to the scope of the umbrella review.
[bookmark: _Toc212588732]New Zealand-based research
[bookmark: _Toc56091750][bookmark: _Toc68714966][bookmark: _Toc102405171][bookmark: _Toc131381756][bookmark: _Toc131383526][bookmark: _Toc159792480]For context on local cultural and service factors in Aotearoa New Zealand, primary studies conducted in New Zealand and published in peer reviewed Journals from 2004 onward were also identified. Case studies, and primary studies already included in systematic reviews appraised for the umbrella review, were excluded. Included studies were briefly narratively described with attention given to whether findings appear consistent with international evidence.
[bookmark: _Toc212588733][bookmark: A1_4]A1.4 Data extraction
Study characteristics were extracted for each of the appraised studies and entered into Evidence tables (see Appendix 3). Key features recorded for primary studies included:
· Citation details
· Review type and quality (see Section A1.5 below)
· Review aim and objectives
· Search strategy (databases, date range, and process)
· Selection criteria
· Critical appraisal methodology
· Key findings
· Author conclusions
· Reviewer comments
[bookmark: _Toc56091751][bookmark: _Toc68714967][bookmark: _Toc102405172][bookmark: _Toc131381757][bookmark: _Toc131383527][bookmark: _Toc212588734][bookmark: A1_5]A1.5 Critical appraisal
[bookmark: _Toc212588735]Overlap of primary studies
The overlap of primary studies among systematic reviews (SRs) (also named as overlapping SRs) refers to the double counting of the same primary study included in at least two (or more) SRs. Overlapping SRs is a key methodological challenge of conducting umbrella reviews. Primary studies that are included in multiple SRs in an umbrella review may lead to misleading findings, and highlights redundancy and duplicated research efforts (Bracchiglione J et al., 2022). 
To calculate overlap, a ‘matrix of evidence’ is made whereby all the included SRs are presented in the columns and all the index publications (primary studies in any SR) are presented in the rows to form a grid. The Corrected Covered Area (CCA) is a formula (see Glossary) that quantitatively assesses the overlap degree, gathering its variables from the matrix of evidence. A CCA of 0%–5% represents a slight overlap, 6%–10% a moderate overlap, 11%–15% a high overlap, and above 15% a very high overlap (Pieper et al., 2014). In the current umbrella review, the absolute number of overlapped and non-overlapped primary studies was reported, and an overall CCA assessment calculated and quantified. 
Whilst the CCA is useful as a summary index for the whole matrix, it is possible for two or more specific (and similarly scoped) SRs to be highly overlapped among each other in a low overall CCA scenario, as well as not being overlapped in a high overall CCA scenario (Bracchiglione J et al., 2022). To overcome this limitation, the Graphical Representation of Overlap for OVEreviews (GROOVE) tool (Bracchiglione J et al., 2022) was used to present a detailed CCA assessment for each possible pair of SRs (or ‘nodes’), with a graphical representation of these results. 
[bookmark: _Toc212588736]Study quality
Studies were assessed for study quality using the Joanna Briggs Institute (JBI) checklist for systematic reviews and research synthesis (Aromataris et al., 2015). Each of the 11 questions posed in the checklist can be scored as being ‘met’, ‘not met’, ‘unclear’ (or rarely, ‘not applicable’). Items are presented in Table A1.1. 
Applying a strategy used for an autism umbrella review (Rydzewska et al., 2020), each item was scored 1 if ‘met’ with scores summed to categorise study quality as follows: low (score 0-5), medium (score 6-8), or high (score 9–11). Reviews rated as being of low quality (scoring under 6) were excluded. 
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[bookmark: _Toc117634719][bookmark: _Toc129798591][bookmark: _Toc183392127][bookmark: _Toc212169605][bookmark: TableA1_1]Table A1.1: Critical appraisal checklist for systematic reviews
	Is the review question clearly and explicitly stated?

	Were the inclusion criteria appropriate for the review question?

	Was the search strategy appropriate?

	Were the sources and resources used to search for studies adequate?

	Were the criteria for appraising studies appropriate?

	Was critical appraisal conducted by two or more reviewers independently?

	Were there methods to minimise errors in data extraction?

	Were the methods used to combine studies appropriate?

	Was the likelihood of publication bias assessed?

	Were recommendations for policy and/or practice supported by the reported data?

	Were the specific directives for new research appropriate?












































Source: Joanna Briggs Institute (Aromataris et al., 2015)
[bookmark: _Toc56091752][bookmark: _Toc68714968][bookmark: _Toc102405173][bookmark: _Toc131381758][bookmark: _Toc131383528][bookmark: _Toc159792482][bookmark: _Toc212588737][bookmark: A1_6]A1.6 Preparing Recommendations
On February 16, 2026, the Living Guideline Group (LGG) convened to review the findings of the current systematic review. During this meeting, the LGG applied their collective professional judgement and experience to assess the evidence in relation to the research question, considering its relevance and applicability within the Aotearoa New Zealand context. They also reviewed existing Recommendations and Good Practice Points from the Guideline (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022) and discussed the development of new ones.
The process of developing Recommendations involves a thorough consideration of the entire evidence base relevant to the research question. The LGG members weigh the quality, consistency, and applicability of the evidence within the specific context of Aotearoa New Zealand.


[bookmark: _Toc117634720][bookmark: _Toc129798592][bookmark: _Toc212169606]Table A1.2: Grades for Recommendations

	[bookmark: _Toc116689903][bookmark: _Toc116690100][bookmark: _Toc116769208][bookmark: _Toc116903442][bookmark: _Toc116927493][bookmark: _Toc117634721][bookmark: _Toc129798593][bookmark: _Toc183392128][bookmark: _Toc183392295][bookmark: _Toc184865006][bookmark: _Toc212169487][bookmark: _Toc212169607]Recommendations
	[bookmark: _Toc116689904][bookmark: _Toc116690101][bookmark: _Toc116690227][bookmark: _Toc116769209][bookmark: _Toc116903443][bookmark: _Toc116927494][bookmark: _Toc117634722][bookmark: _Toc129798594][bookmark: _Toc183392129][bookmark: _Toc183392296][bookmark: _Toc184865007][bookmark: _Toc212169488][bookmark: _Toc212169608]Grade

	The Recommendation is supported by good evidence (based on a number of studies that are valid, consistent, applicable and clinically relevant)
	A

	The Recommendation is supported by fair evidence (based on studies that are valid, but there are some concerns about the volume, consistency, applicability and clinical relevance of the evidence that may cause some uncertainty but are not likely to be overturned by other evidence)
	B

	The Recommendation is supported by international expert opinion
	C

	The evidence is insufficient, evidence is lacking, of poor quality or opinions conflicting, the balance of benefits and harms cannot be determined
	I

	[bookmark: _Toc116689905][bookmark: _Toc116690102][bookmark: _Toc116690228][bookmark: _Toc116769210][bookmark: _Toc116903444][bookmark: _Toc116927495][bookmark: _Toc117634723][bookmark: _Toc129798595][bookmark: _Toc183392130][bookmark: _Toc183392297][bookmark: _Toc184865008][bookmark: _Toc212169489][bookmark: _Toc212169609]Good practice point
	[bookmark: _Toc116689906][bookmark: _Toc116690103][bookmark: _Toc116690229][bookmark: _Toc116769211][bookmark: _Toc116903445][bookmark: _Toc116927496][bookmark: _Toc117634724][bookmark: _Toc129798596][bookmark: _Toc183392131][bookmark: _Toc183392298][bookmark: _Toc184865009][bookmark: _Toc212169490][bookmark: _Toc212169610]Grade

	Where a Recommendation is based on the clinical and educational experiences of members of the Living Guideline Group, or feedback from consultation within Aotearoa New Zealand, it is a Good Practice Point.
	













Each Recommendation is assigned a grade to reflect the strength of the evidence supporting it. The grading system used by the LGG, which is also applied in the Guideline (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022) is outlined in Table A1.2. 
Strength of the body of evidence is determined across three domains (National Health and Medical Research Council, 2008):
· quality (the extent to which bias was minimised as determined by study design and the conduct of the study)
· quantity (magnitude of effect, numbers of studies, sample size or power)
· consistency (the extent to which similar findings are reported.
The wording of Recommendations and Good Practice Points, and the evidence grade, is determined by the LGG through discussion and group consensus during the meeting. 
[bookmark: A1_7][bookmark: _Toc131381759][bookmark: _Toc131383529][bookmark: _Toc212588738]A1.7 Consultation
Seeking comments from stakeholders is vital for peer-review and quality assurance processes in developing the report. In a focused consultation, 10 key stakeholder organisations/individuals were approached for feedback on a late draft of the report. Particular attention was sought regarding the relevance of the report to Aotearoa New Zealand’s services and needs, clarity and ease of use of the report, and implementability of the revised or new Recommendations and Good Practice Points. 
Nine of 10 organisations responded to the invitation. Feedback was collated and revisions drafted by the author for the Living Guideline Group to consider. 
Suggestions identified in the consultation led to helpful insights and improvements to the final report. INSIGHT Research and the LGG are grateful to those individuals and organisations who participated in the consultation process. 
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[bookmark: _Toc56091754][bookmark: _Toc68714970][bookmark: _Toc102405175][bookmark: _Toc131381760][bookmark: _Toc131383530][bookmark: _Toc159792484][bookmark: _Toc212588739][bookmark: App2]Appendix 2: Abbreviations and Garies
[bookmark: _Toc56091755][bookmark: _Toc68714971][bookmark: _Toc102405176][bookmark: _Toc131381761][bookmark: _Toc131383531][bookmark: _Toc159792485][bookmark: _Toc212588740]A2.1 Abbreviations and acronyms
[bookmark: _Toc56091756][bookmark: _Toc68714972][bookmark: _Toc102405177][bookmark: _Toc131381762][bookmark: _Toc131383532][bookmark: _Toc159792486][bookmark: _Toc212588741]Miscellaneous Terms 
ASD	Autism Spectrum Disorder
CA	Covered Area
CCA	Corrected Covered Area
CCN	Complex Communication Needs
cf	compared with
GPP	Good Practice Point
ID	intellectual disability
IDD	intellectual and/or developmental disability
INSIGHT Research	Independent Specialist in Guidelines & Health Technology Research
GROOVE	Graphical Representation of Overlap for OVEreviews
IRD	improvement rate difference
IRR	Inter-Rater Reliability
JBI	Joanna Briggs Institute
k	number of studies
LRR	Log response ratio
LGG	Living Guideline Group
M	mean
MBD	Multiple Baseline Design
MPD	Multiple Probe Designs
N (or n)	number (usually, sample size)
NA	not applicable
NAP	Non-Overlap of All Pairs
NHMRC	National Health and Medical Research Council (Australia)
NR	not reported
NZ	New Zealand/Aotearoa
PAND	percentage of all non-overlapping data
PDD	Pervasive Developmental Disorder
PDD-NOS	Pervasive Developmental Disorder – Not Otherwise Specified
PECS	Picture Exchange Communication Systems
PEDro	Physiotherapy Evidence Database (scale)
PICO	Participants, Intervention, Comparator, Outcomes
PICo	Population, phenomena of Interest, Context
PMT	Prelinguistic Milieu Teaching
PND	percentage of all non-overlapping data
RCT	randomised controlled trial
RRBI	restrictive and repetitive behaviour and interests 
RE/PMT	Responsivity Education/Prelinguistic Milieu Teaching 
SCRF	Single-Case Analysis and Framework
SCED	Single Case Experimental Design
SGD	Speech Generating Device
SOR	sensory over-responsivity
SUR	sensory under-responsivity
TSCU	total number of spontaneous communicative utterances
TOBY	Therapy Outcomes by You
VOCA	Voice Output Communication Aid
vs	versus
VSD	Visual Scene Displays
WWC	What Works Clearinghouse 
UK	United Kingdom
US	United States of America
[bookmark: _Toc56091757][bookmark: _Toc68714973][bookmark: _Toc102405178][bookmark: _Toc131381763][bookmark: _Toc131383533][bookmark: _Toc159792487][bookmark: _Toc212588742]Tests, scales and measures 
DSM5	Diagnostic and Statistical Manual of Mental Disorders – 5th edition
[bookmark: _Toc56091758][bookmark: _Toc68714974][bookmark: _Toc102405179][bookmark: _Toc131381764][bookmark: _Toc131383534]PRISMA	Preferred Reporting Items for Systematic Reviews and Meta-Analyses
[bookmark: _Toc159792488][bookmark: _Toc212588743]Databases
CINAHL	Cumulative Index to Nursing and Allied Health Literature
EMBASE	Excepta Medica Database
ERIC	Education Resources Information Center
LLBA	Linguistics and Language Behavior Abstracts 
Medline	Medical Literature Analysis and Retrieval System Online
[bookmark: _Toc56091759][bookmark: _Toc68714975]PsycINFO	Psychology Information Database
[bookmark: _Toc102405180][bookmark: _Toc131381765][bookmark: _Toc131383535][bookmark: _Toc159792489][bookmark: _Toc212588744][bookmark: Glossary]A2.2 Glossary of terms
Allistic
Individuals who are not autistic (but may be otherwise neurodivergent)
Assistive technology (AT)
any device used to support the functional capabilities of individuals with disabilities. AT includes computer-assisted instruction, mobility devices, high and low technology adaptations and augmentative communication
Augmentative and alternative communication (AAC)
Compensating for challenges in individuals with expressive communication disorders. It might include supporting or developing communication with manual signing, visual symbols, or voice output devices
Bias
Bias is a systematic deviation of a measurement from the ‘true’ value leading to either an over- or under-estimation of the treatment effect. Bias can originate from many different sources, such as allocation of patients, measurement, interpretation, publication and review of data.
Before and after study
A design in which measures are repeated before and after an intervention or exposure. (see also Pre/Post study)
Case series
Case series are collections of individual case reports, which may occur within a fairly short period of time. Cases consist of either only the exposed people with the outcomes, or people with the outcome regardless of the exposure. In neither of these examples can the risk for the outcome be determined
Corrected Covered Area (CCA)
An index representing the overlap of primary studies appraised in systematic reviews included in an umbrella review. To calculate overlap, a ‘matrix of evidence’ is made whereby all the included SRs are presented in the columns and all the index publications (primary studies in any SR) are presented in the rows to form a grid. The Corrected Covered Area (CCA) is a formula that quantitatively assesses the overlap degree.
CCA = (N – r) / (rc – r)
c = Number of included systematic reviews (number of columns)
r = number of index publications (number of rows)
N = number of total primary studies, including double counting
A CCA of 0%–5% represents a slight overlap, 6%–10% a moderate overlap, 11%–15% a high overlap, and above 15% a very high overlap (Pieper et al., 2014)
Culturally responsive
Being culturally responsive is to recognise, reflect and validate a person’s history, cultures, and worldviews. 
Dosage/dose
The relationship between the amount of exposure a study participant/client receives of an intervention/therapy. 
Dosage intensity 
Dosage intensity can be computed in a range of ways through combining frequency of sessions/treatments/trials, length, duration over a period of time (e.g., 30-minute sessions occurring weekly over 6 weeks = 3 hours)
Dose response 
The relationship between the amount (dose) of an exposure and the resulting changes in body function or health (response).
Echoic
A person repeats or imitates sounds, words, or phrases they hear, corresponding with an antecedent stimulus (eg, Teacher says “apple”, child says “apple”)
Effect size
A quantitative measure of the strength of a phenomenon, a standardised measure of the size of the difference between two groups. The effect sizes can be interpreted in accordance with common guidelines for interventions in the behavioural sciences where effect sizes of up to 0.2 are considered small, those around 0.5 are moderate, and those at 0.8 and above are large (Cohen, 1988).
Effectiveness
A measure of the extent to which a specific intervention, procedure, regimen, or service, when deployed in the field in routine circumstances, does what it is intended to do for a specified population.
Ethnicity
Ethnicity refers to cultural factors, including nationality, regional culture, ancestry, and language. An example of ethnicity is German or Spanish ancestry (regardless of race) or Han Chinese. Your ethnicity is determined based on the social and cultural groups you belong to and is self-perceived. You can have more than one ethnicity. The terms ‘race’ and ‘ethnicity’ can be highly subjective, with lines between the two concepts frequently blurred. See also entry under ‘race’.
Generalisability
Applicability of the results to other populations.
Heritage language
heritage language is a minority language (either immigrant or indigenous) learned by its speakers at home as children
Intraverbal
conversational exchanges where the speaker responds to verbal stimuli with appropriate verbal responses, such as answering questions or engaging in back-and-forth dialogue (often described as ‘answering questions’ or ‘conversation skills’ in practical settings). 
Level of evidence
Levels within a hierarchy of study evidence that indicates the degree to which bias has been eliminated in the study design. 
Mand
where the speaker asks for specific items, actions, or information to satisfy their immediate needs or wants (commonly referred to as ‘requesting’ in everyday language 
Mean 
Calculated by adding all the individual values in the group and dividing by the number of values in the group. 
Meta-analysis
Meta-analysis is the use of statistical techniques to combine and summarise the results of multiple studies; they may or may be contained within a systematic review. By combining data from several studies, meta-analyses can provide more precise estimates of the effects of health care than those derived from the individual studies. 
Motor skills
Motor skills are movements and actions of the muscles. The two major groups are gross motor skills (requiring use of large muscle groups) and fine motor skills (requiring the use of smaller muscle groups to perform smaller movements).
Neurodiversity 
A term coined in the late 1990s as a challenge to prevailing views of neurological diversity as inherently pathological, but rather reflecting the variation across humanity of neurocognitive functioning and traits. The neurodiversity paradigm highlights the inherent value in this variation, noting the social and cultural construction of ideas of ‘normal’ and ‘right’ ways of functioning, and emphasising the power imbalances and potential for discrimination intrinsic to this We are all neurodiverse, some individuals are neurodivergent, and some are neurotypical, although definitions of these constructs is evolving[footnoteRef:3]. [3:  https://www.bps.org.uk/psychologist/neurodivergence-change-complexity-and-challenge] 

Observational studies
Also known as epidemiological studies. These are usually undertaken by investigators who are not involved in the clinical care of the patients being studied, and who are not using the technology under investigation. Distinct from experimental studies.
Pasifika New Zealand (Pacific Peoples)
People living in New Zealand whose came or were descended from migrants from Pacific islands (including Samoan, Cook Islands Māori, Rarotongan, Tongan, Niuean, Tokelauan, Fijian, Australian Aboriginal, Hawaiian, Kiribati, Nauruan, Papua New Guinean, Pitcairn Islander, Rotuman, Tahitian, Solomon Islander, Tuvaluan, Ni Vanuatu). The main wave of migration to New Zealand occurred 40-50 years ago.
Para-linguistic
Non-lexical parameters of speech, including verbal (e.g., speech rhythm, inflection) and nonverbal (e.g., facial expressions, eye contact, posture) communication.
PAND
The percentage of all non-overlapping data (PAND) is the percentage of data remaining after removing the least amount of data points to eliminate all overlap. PAND allows for calculation of non-overlap beyond chance level (x – 50 = percentage beyond chance level). PAND allows concurrent calculation of phi, yielding an established effect size metric that can be used to determine the strength of an intervention. Scruggs and Mastropieri’s (1998) rubric of effect sizes can determine magnitude of effect such that 0.90+ = indicative of very effective treatments, 0.70–0.89 = moderate, 0.50–0.69 = debatable, and less than 0.50 = not effective 
PICO framework
A mnemonic used to frame a research question’s parameters which is useful for developing search strategies and selection criteria; particularly valuable for systematic reviews investigating intervention effectiveness.  The letters stand for 
P – Participant or population
I – Intervention
C – Comparison, control or comparator
O – Outcome(s)
T is sometimes added to represent dates of population or duration of intervention. 
Quality of evidence
Degree to which bias has been prevented through the design and conduct of research from which evidence is derived.
Randomised controlled trial (RCT)
An experiment in which a unit (e.g., people, or a cluster of people) are allocated using a fully random mechanism (such as a coin toss, random number table, computer-generated random numbers) into either the intervention condition (e.g., preventive or therapeutic procedure, manoeuvre, or treatment) or a control comparison condition (e.g., placebo, usual care, alternative treatment). The outcomes from each group are compared. Conditions are run in parallel. 
Secondary study
An analysis or synthesis of research data reported elsewhere, including systematic reviews, meta-analyses and guidelines.
Speech generating device (SGD)
SGDs are specialised computers designed to translate symbols, text, or other inputs into spoken language, enabling individuals who are nonspeaking or have limited or unreliably speech to communicate through voice output
Stimming
Stimming or self-stimulatory behaviours, are repetitive or ritualistic movements, uses of objects, words or sounds that help an individual self-regulate or cope with sensory overwhelm or emotions. 
Strength of evidence
The strength of evidence for an intervention effect includes the level (type of studies), quality (how well the studies were designed and performed to eliminate bias) and statistical precision (p-value and confidence interval).
Systematic review (SR)
A systematic review attempts to collate all relevant evidence that fits pre-specified eligibility criteria to answer a specific research question. It uses explicit, systematic methods to minimise bias in the identification, selection, synthesis, and summary of studies. The key characteristics of a systematic review are (a) a clearly stated set of objectives with an explicit, reproducible methodology; (b) a systematic search that attempts to identify all studies that would meet the eligibility criteria; (c) an assessment of the validity of the findings of the included studies (e.g., assessment of risk of bias and confidence in cumulative estimates); and (d) systematic presentation, and synthesis, of the characteristics and findings of the included studies.
Tact
encompasses commenting or labelling behaviour, where the speaker describes or names objects, events, or experiences in their environment (typically called ‘commenting’ in common terminology).
Verbal operants
specific communication skills based on the work of Skinner (1957). Key ones for language learning include: mand, tact, echoic, intraverbal (as defined in other glossary entries)
Visual Screen Displays (VSD)
[bookmark: _Toc131381766][bookmark: _Toc131383536][bookmark: _Toc159792490]Interactive photos, pictures, visual images depicting images, scenes or events. They allow users to engage with objects in an image, providing an immersive and engaging communicative experience. VSDs can be used as an AAC tool to provide a more contextual and personalized mode for the user to interact with. It allows for a more personalized mode of communication for individuals with high communication support needs.

[bookmark: _Toc212588745]A2.3 Glossary of Te Reo Māori terms
Aotearoa	New Zealand
kanorau ā-io 	neurodiversity (kanorau=diversity, ā-io=of the nerves), see also Kanorau ā-roro
kanorau ā-roro	neurodiversity (kanorau=diversity, ā-roro=of the brain); see also Kanorau ā-io
rangatahi	young person/people
takiwātanga	autism (in his/her/their own time and space) (Opai, 2020)
tamaiti	child
takiwāta	children
tangata whaitakiwātanga	autistic person (see takiwātanga)
tāngata whaitakiwātanga	autistic people (see takiwātanga)
te reo Māori		the Māori language
whānau		extended ‘family’ based on genealogy/whakapapa 
whare tapa whā	framework of Māori health (four-sided house)

Sources: Te Reo Hapai (Opai, 2024), Te Aka Māori Dictionary (Moorfield, 2025), and Glossary for the 3rd edition of the Guideline (Whaikaha – Ministry of Disabled People and Ministry of Education, 2022)
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[bookmark: _Toc131381767][bookmark: _Toc131383537][bookmark: _Toc159792491][bookmark: App3][bookmark: _Toc212588746][bookmark: TableA3_1]Appendix 3: Evidence Tables of included studies
Papers are presented in chronological order by year of publication (earliest first), and within the same year, alphabetically (by first author‘s surname)
[bookmark: _Toc212169611]Table A3.1: Included systematic reviews evaluating AAC 
	
Aydin et al., (2020)

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review and meta-analysis 
Study Quality: JBI checklist score: 9/11 (high quality) 
Aims: Evaluate comparative evaluations of AAC applications designed for individuals with Autism Spectrum Disorder (ASD) using single-subject research designs.
	Databases: Academic Search Complete, ERIC, MEDLINE, PsycARTICLE, Science Citation Index, ScienceDirect, Scopus
Search: 1980 – Nov 2017. Transparent detailed selection criteria.  Full search terms described. Citation searching of retrieved references and Google Scholar.
Observed PRISMA reporting.
Selection criteria: 
English language peer-reviewed articles 
Single case experimental design (SCED) studies
Participants are children and adolescents with a diagnosis of ASD 
AAC devices: Unaided (manual signing); Aided (e.g., Picture Exchange Communication Systems (PECS), Speech Generating Devices (SGDs); Voice Output Communication Aids (VOCAs)
Outcomes: Communication skills: Mands (requesting); social interaction (e.g., eye contact, physical orientation); general (e.g., greeting, answering questions, thanking).
Excluded: Literature reviews, lack of appropriate data for visual analysis
	Method: whether more than one person screened and selected studies was not reported. Data coding, extraction and analysis conducted by multiple researchers with high inter-coder reliability reported.
Critical appraisal undertaken referring to SSED Quality Indicators (Horner et al. 2005). Further, design criteria of the What Works Clearinghouse (WWC) used to determine eligibility for the meta-analysis. 
Analyses: Comparisons between AAC applications (including PECS, SGDs, VOCAs, and Manual sign). 
Meta-analysis calculated Improvement Rate Difference (IRD) effect size
Publication bias not discussed or assessed.
	Included: 21 studies including 69 autistic children/adolescents (aged 3-14 years), Gender (reported in 20 studies): 82% males; Ethnicity: not reported. Other diagnoses: Not reported.  
Settings: therapy rooms (n=7), clinics (n=2), and school libraries (n=1).
Study designs: all single case experimental design (SCED) studies. 
The request skill was the most common dependent variable was communication requests (k=18). 
Instructional strategies used in conjunction with AAC interventions included time delay procedures, graduated guidance, least to most prompting, and discrete-trial teaching)
Study quality:  Only 11 of the 21 studies were assessed as ‘acceptable’ quality for inclusion in the meta-analysis according to the design criteria of the What Works Clearinghouse (WWC).  Acceptable studies needed to have 5 or more data points in each phase and have no more than 2 AAC applications compared in each phase.
Key findings 
Meta-analysis (k=11)
- SGDs (k=9 studies), 8 had high effect sizes (>0.70), one had medium (0.50 – 0.70)
- PECS applications (k=9) have high effect sizes (>0.70) 
- Manual sign (k=7) 3 has a small effect size (<0.50), 3 had medium (0.50 – 0.70), 1 had high effect size.
Preferences (k=14)
- In k=14 studies, participants AAC preferences were investigated. There was a preference for SGD applications (n=35 participants, 81%), while only 7 people preferred PECS and 1 preferred manual sign.
	Author conclusions:  PECS and SGD applications are equally effective in teaching basic communication skills (requesting, short answering, etc.) while manual sign is less effective. SGD applications are most preferred. 
The effectiveness of AAC applications can be influenced by various factors such as participant characteristics and instructional content.
Reviewer’s notes: Comprehensive search strategy. Not reported whether  screening was conducted by more than one person. Group studies were excluded. 10 studies did not meet study design criteria for inclusion in the meta-analysis. Baseline data absent in many studies. Generalisation and social validity data was limited, and maintenance data collected in half of the studies. 




	
White et al., (2021)

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review
Study Quality: JBI checklist score: 10/11 (high quality) 
Aims: To evaluate the effects of AAC interventions on speech production for autistic individuals, and assess the impact of research design rigor on the evidence of effects
	Databases: PsycINFO, Medline, LLBA, ERIC, Google Scholar, CINAHL
Search: – May 2020. Transparent detailed selection criteria. Full search terms described. Citation searching not reported.
Observed PRISMA reporting.
Selection criteria: 
English language peer-reviewed articles or thesis/dissertation
Single case experimental design (SCED) studies and group design studies 
Participants are people with a diagnosis of ASD (and /or ID) or ‘autism-like’ aged 2 – 26 years old not using speech functionally prior to the intervention
Directly teaching an AAC response
AAC devices: manual signing; Picture Exchange Communication Systems (PECS); Speech Generating Devices (SGDs) 
Outcomes: frequency and functions of speech production (speech, words, word approximations, vocalisations, verbalisations, verbal/vocal requests)
Excluded: functional communication training (FCT); required ‘natural speech’ and/or an AAC mode in order to be counted correct; functional communication training (FCT) with AAC; used only A-B designs or pre-and post-test designs; fewer than half of the participants did not meet participant criteria
	Method: double study selection, and data extraction, with inter-rater agreement on a selection of 95% for study inclusion, and 80% for SCED and 93% for group designs for data coding.
Critical appraisal undertaken using Single-Case Analysis and Framework ( f) scores for single case design studies (visual analysis) (scoring 04); and the Council for Exceptional Children's (CEC) Quality Indicators for group design studies (rated 0, 1, or partial credit).
Analyses: Comparisons between AAC applications (including low-tech picture exchange, high-tech SGDs, and no-tech manual sign).  
Visual analysis of SCARF scatterplots for SCED studies
Publication bias reduced through inclusion of dissertations
	Included:28 studies including 274 autistic people: 70 in SCED (M=6 years; aged 2-26; 81% male) and 204 in group designs (aged 1.5-11 years; 71% male). Ethnicity: not reported. Other diagnoses: Not reported. 
Settings: Not reported.  
Study designs: 25 single case experimental design (SCED) studies:  alternating treatments design (n = 13), multiple baseline across participants (n = 13); and 3 group Randomised Controlled Trials (RCT).
AAC modalities: 50% PECS; 25% SGDs; 25% manual signing
Study quality: all SCED studies measured in the low to moderate scores for SCARF quality. The proportion of quality indicators for the 3 RCTs was highest for Yoder & Stone (2006) (93%); followed by Howlin et al. (2007) (75%); and Gordon et al. (2011) (63%).
Key findings 
Group design studies
- mixed results: Yoder and Stone (2006) reported significant increases in speech with PECS, while Howlin et al. (2007) and Gordon et al. (2011) did not find significant speech increases. Yoder and Stone ( 2006) measured non-imitative spoken acts and words during Responsivity Education/Prelinguistic Milieu Teaching (RE/PMT) and PECS training. Speech increases occurred in both groups, but were greater in the PECS group with increases from 3.6 to 5.5 words in a 15 min play session.
SCED studies: 
-  10/25 studies demonstrated a functional relation between intervention and positive AAC outcomes while 15/25 did not.
- Only 6/25 SCED studies demonstrated a functional relation between AAC and speech production outcomes.  The majority of SCED studies (15 out of 25) showed low scores for speech production outcomes, indicating minimal or no improvement. 
-  For 10 studies receiving high SCARF quality scores (3–4), 3 demonstrated results where speech surpassed AAC use within the study. 
- no studies (single case or group) reported any decreases in speech
- Generalisation outcomes evaluated whether a study measured dependent variables across different materials, social partners, settings, or behaviour than intervention. M=1.46 (range 0–4). Less than half of  included studies reported generalisation or maintenance data.
	Author conclusions:  AAC generally improves speech production, but these gains do not surpass AAC use, indicating that AAC remains a primary mode of communication. More studies show functional relations for AAC outcomes than for speech production outcomes,  suggesting AAC is more effective for communication than for speech development. Only a few studies demonstrated significant speech gains, with most participants not showing substantial improvements in speech.  While no studies showed AAC resulted in a decrease in speech, it is still unclear if the addition of AAC will benefit a participant's speech production. Practitioners should provide realistic expectations about AAC's effects on speech production.
Reviewer’s notes: broad search. Using stringent and rigorous assessment of design, procedures, and reliability, reviewers concluded that speech gains remained inconsistent for most participants. 




	
Logan et al., (2022)  

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review 
Study Quality: JBI checklist score: 9/11 (high quality) 
Aims: To systematically explore the use of aided AAC intervention strategies with autistic children to teach symbolic communication functions other than object requests, and whether outcomes vary according to communication function, intervention strategies used, dosage, and participant characteristics?
	Databases:  CINAHL, ERIC, Google Scholar, LLBA, PsycINFO, Web of Science
Search: Jan 1994 – February 2019. Transparent detailed selection criteria. Full search terms described. Citation searching of retrieved references and hand-searching of relevant Journals. 
Observed PRISMA reporting.
Selection criteria: 
No language restrictions reported
Single case experimental design (SCED) studies and control versus intervention group studies.
Participants are children or adolescents with a diagnosis of ASD aged < 18 years old
AAC devices: Aided; low-tech and high-tech 
Outcomes: Use of symbolic communication for functions other than object requesting
Strength of evidence judged as preponderant or conclusive
Exclusion criteria: not using aided AAC, lacking experimental control or conclusive evidence (Millar, Light, & Schlosser, 2006)
	Method: triple screening (of 32%), selection, data extraction, and critical appraisal, with inter-observer agreement being 96% (screening) and 93% (data extraction).
- Study quality was evaluated through appraisal of certainty of evidence (Millar, Light, & Schlosser, 2006)
Analyses: effectiveness of the intervention compared to baseline was assessed by visual analysis and the percentage of all non-overlapping data (PAND) to determine effect sizes.
0.90+ = very effective, .70–.89 = moderate, .50–.69 = debatable, and less than 0.50 = not effective.
Dosage parameters were measured by session length/number of rials, frequency, and duration of intervention to calculate cumulative intervention intensity.  Spearman’s rank correlation calculated between effect size and dosage.
Publication bias not discussed.
	Included: 18 studies including 119 (52 in 16 SCED studies 66 in 2 group studies) autistic children (aged 3-18 years). Gender not reported. Ethnicity: not reported. Other diagnoses: Not reported.  
Study designs: 16 SCED studies, 2 experimental group design studies
Instructional strategies used in conjunction with AAC interventions. Time delay (86%) and prompting (81%) used the most.  Natural consequences (76%) and praise (48%) were commonly used as reinforcement strategies. 
Target outcomes: Intervention targets most frequently addressed included acknowledgements or responses (e.g., responding to wh-questions, greetings, object/action identification
Study quality: k=3 conclusive (including both group studies); k=15 preponderant. 
Key findings 
The most consistently targeted functions related to social interaction, predominantly acknowledgement of another person’s utterance.
Effect sizes
- A small positive correlation was found between dosage and effect size (ρ = 0.32) of SCED studies that included dosage parameters (k=15)
- Moderate to large effect sizes were observed for interventions using time delay and prompting strategies
- interventions that were most effective (i.e., with moderate to large effect sizes) predominantly targeted the function of acknowledgement, indicating a communicative strength for autistic children. 
- Participants within and across studies varied in terms of cognitive ability, language age and abilities, and previous exposure to and competence in using picture symbols. Inspection of participant characteristics of more and less successful interventions targeting similar functions and behaviours was inconclusive with no clear patterns emerging. Failure to consistently report participant information and the variability of communication assessments completed prior to interventions hindered efforts to identify a relationship.  
- Interventions that targeted more naturalistic language behaviours seen in typical social interactions tended towards demonstrating only small effects.
	Author conclusions:  autistic children can learn communication functions beyond object requests using aided AAC. AAC interventions that include time delay and prompting are more likely to demonstrate a moderate to large effect size. Time delay and prompting were identified as effective teaching strategies for a range of communication functions, and were particularly effective when used in structured, context-bound routines.
The reviewers highlight the success in teaching acknowledgement as a social function, suggesting it may be a communicative strength for autistic children. They emphasised the importance of structured routines and the potential for manipulating dosage to improve outcomes.
Reviewer’s notes: broad search. Small number of studies reporting dosage parameters limited ability to investigate this as a moderating factor. There was wide variation in intervention components, behaviours targeted, dosage, and characteristics of participants involved across and within studies. Generalisation and maintenance phase data not recorded.
Unique studies:  
13 of 13 (no overlap with other included reviews)




	
Lorah et al., (2022)

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review and meta-analysis 
Study Quality: JBI checklist score: 8/11 (medium quality) 
Aims: To synthesise and summarise comparative evaluations of AAC modes, particularly focusing on mobile technology-based speech-generating devices
	Databases:  ERIC, Google Scholar, PsycINFO, and Science Direct
Search: – March 2019. Transparent detailed selection criteria. Full search terms described. Citation searching of retrieved references. “All search results were screened when feasible, but for combinations that returned several hundreds or thousands of results, screening continued until at least 100 articles were screened with no new relevant results. This decision was made because the results after the first few dozen were rarely relevant.”
Observed PRISMA reporting.
Selection criteria: 
English language peer-reviewed articles 
Single case experimental design (SCED) studies with alternating treatment designs or a variation of this.
Participants are children with a diagnosis of ASD aged 3 – 13 years old
AAC devices: Unaided (manual signing); low-tech (e.g., printed Picture Exchange Communication Systems (PECS), high-tech Speech Generating Devices (SGDs) 
Included a graph for visual inspection
Provided sufficient detail for quality assessment
Outcomes: Operants (mand, tact, intraverbal, echoic), preferences.
Excluded:  Studies not directly comparing AAC modes, not using alternating treatment designs, not focusing on ASD, not meeting inclusion criteria based on abstract screening.
	Method: triple screening, selection, data extraction, and critical appraisal. with 100% inter-observer agreement for selection, and disagreement resolved by discussion for data extraction.
Coding guide provided. Critical appraisal undertaken referring to SSED Quality Indicators (Horner et al. 2005).  
Analyses: Comparisons between AAC applications (including low-tech picture exchange, high-tech SGDs, and no-tech manual sign).  
Visual analysis of graphical results for each participant considering level, trend, variability, overlap, and immediacy. Inter-observer agreement was 30% between first and second authors with disagreement resolved by discussion.
Statistical analyses were used to evaluate effectiveness and preferences with Tau-U used for effect sizes.  
Publication bias acknowledged as likely as included only peer-reviewed Journal articles
	Included: 9 studies including 36 autistic children (M=7 years; aged 3-13), Gender not reported. Ethnicity: not reported. Other diagnoses: Not reported.  
Settings:  Not reported.  
Study designs: all alternating treatment single case experimental design (SCED) studies. 
Manding (requesting) was assessed in all studies.  
Instructional strategies used in conjunction with AAC interventions included time delay procedures, graduated guidance, least to most prompting, and discrete-trial teaching)
Study quality:  Based on Horner et al (2005) criteria, k=6 conclusive; k=3 suggestive.
Key findings 
Effect sizes
Mean performance levels were derived for participants across all AAC modes.  
- At baseline, without instruction, children communicated with limited success across AAC modes. The intervention phase showed higher performance levels across all modes compared to baseline.
- High-tech SGDs showed higher mean performance levels cf low-tech picture exchange and no-tech manual sign, both at baseline (11.4% vs. 0.8% vs. 2.8%) and during intervention (63.8% vs. 53.1% vs. 22.9%) with moderate to strong effects for most participants
- Effect sizes indicating moderate to strong positive effects of high-tech SGDs over other modes for most participants.
Preferences
- Most participants (84%) also preferred using high-tech SGDs, compared with picture exchange (13%), and manual sign (0%).
	Author conclusions:  Participants performed better and showed a strong preference for high-tech SGDs compared to low-tech picture exchange and no-tech manual sign, both at baseline and during intervention. Practitioners should consider using mobile technology-based speech-generating devices (SGDs) in promoting verbal behaviour in autistic children. 
Providing access to an AAC technology alone is not enough to allow for effective communication. Instruction improved communication for all AAC modes.
A major limitation of the current review is that only 9 studies were included and that for almost all studies, the level of evidence was not conclusive. The conclusions are also severely restricted by the lack of reporting on differences in factors within and between AAC modes that could have influenced their comparative effectiveness. 
Reviewer’s notes: broad search but screening was limited for unusual pragmatic reasons. Group studies were excluded. Small number of studies with wide range of devices, targeted operants, ages. Generalisation and maintenance data not reported.  




	
Aftab et al., (2023)

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review
Study Quality: JBI checklist score: 6/11 (medium quality) 
Aims: To evaluate the clinical effectiveness of AAC interventions in minimally verbal autistic children, focusing on improving social communication, interaction, speech production
	Databases: PubMed, Web of Science, Scopus
Search: – January 2022. Transparent selection criteria. Citation searching not reported. 
Observed PRISMA reporting.
Selection criteria: 
English language peer-reviewed articles 
Randomised controlled trials, SCED studies: multiple baseline design (MBD), multiple probe design (MPD).
Participants are children with a diagnosis of ASD aged 18 months – 9 years old
Participants were minimally verbal (with a vocabulary ranging from one or more words to less than 10 words)
AAC devices: low-tech (defined as manual signing, and Picture Exchange Communication Systems (PECS), high-tech, including Speech Generating Devices (SGDs) and Visual Scene Displays (VSD) (uses photographic images)
Outcomes: Social communication, interaction, object request, speech production, behaviour, expression
Excluded:  included children who were nonverbal; had uncontrolled seizures; diagnosed with any congenital or genetic anomalies; had any motor impairment that could hinder the interventions (eg, cerebral palsy)’ intervention was a peer-mediated approach, naturalistic teaching approach, or a computer-based intervention like Therapy Outcomes by You (TOBY).
	Method: two reviewers independently conducted screening, selection, and critical appraisal, with any disagreement resolved by two other reviewers. Inter-rater reliability not reported. Data extraction not reported.
Critical appraisal undertaken using assessment tools (PEDro scale for RCTs and SCED Scale for SCED studies)
Analyses: Statistical analyses were used to evaluate effectiveness in terms of increased frequency of communication, reporting improvement rate difference (IRD) with Tau-U used for effect sizes.  
Publication bias not assessed 
	Included: 8 studies including 88 autistic children (Mean age ranged between 18 months and 9 years), Gender not reported. Ethnicity: not reported. Other diagnoses: Not reported. 
Settings: schools, clinical settings, and university-based clinical setting
Study designs: Randomised controlled trials (k=2), SCED studies: multiple baseline design (k=3), multiple probe design (k=2); MBD-MPD combination (k=1)
Study quality:  PEDro scores 8/10; SCED scores ranging from 7–8/10.
Key findings 
- There were significant improvements in communication outcomes.
- high-tech AAC aids were said to be more effective than low-tech aids in improving social communication, interaction, and speech production 
- findings were variable and some participants did not show significant improvements in certain areas.
	Author conclusions:  Report emerging support for the effectiveness of both aided and unaided intervention in minimally verbal autistic children in improving the wide variety of communication functions like object requesting, accepting preferred items and rejecting nonpreferred items, socially interacting with the partners, and vocal requesting and commenting. High-tech support was more effective than low-tech and unaided AAC in increasing social communication and interaction along with speech production and expression. Further research is needed to improve the quality, quantity, and consistency of the evidence.
Reviewer’s notes:  Manual signs considered low-tech. Excluded psychological databases. Inter-rater reliability not reported.  Generalisation and maintenance data not reported. Article was poorly written and organised, and confusing to follow. Studies were individually described without clear synthesis. Conclusions were not clearly supported and some (eg, that high-tech AAC was more preferred) were not accompanied by any supporting evidence.




	Ganz et al., (2024)

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review and meta-analysis
Study Quality: JBI checklist score: 10/11 (high quality) 
Aims: To examine the effectiveness of AAC interventions with school-age participants with ASD and/or ID who experience ‘complex communication needs, and look at moderators such as  AAC type, the number and type of communicative modes, and communication function 
	Databases:  Academic Search Ultimate, ERIC, PsycINFO, Web of Science, and Proquest Dissertations & Theses Global.
Search: – 2020. Transparent detailed selection criteria. Search terms described.
Observed PRISMA reporting.
Selection criteria: 
English language articles 
Single case experimental design (SCED) studies 
Participants are people with a diagnosis of ASD and/or ID (1–21 years)
Verbal/language ability of participants: ‘complex communication needs’
Communication mode: vocalisations and verbal communication; natural gesture; manual signing; low-tech aided systems (e.g., PECS, symbols on a wallet, board or notebook or folder); high-tech speech-generating devices)
Interventions in which communication behaviours were the primary focus
Met What Works Clearinghouse minimum quality criteria
Outcomes:  communication production and comprehension (including joint attention, social interaction, requesting and protesting)
Excluded: 
Not stated
	Method: 4 reviewers undertook study screening, study selection, data extraction, and critical appraisal. Inter-rater reliability: screening (84% agreement, all abstracts), selection (88% agreement, 39% of studies), coding of dependent variables (89% agreement, 22% of studies), data extraction (98% agreement, 30% of studies), and quality coding (90% agreement, 20% of studies).
Coding guide used
Critical appraisal using What Works Clearinghouse standards.
Analyses:  Raw data of outcomes extracted from graphs. Statistical analyses used to evaluate effectiveness using two metrics to calculate effect sizes and multilevel meta-regression models:
Tau values (non-parametric pair-wise comparisons of non-overlapping data)
Log response ratio (LRR) (parametric measure based on the proportionate change in average level of outcome between phases). Only possible for 67% of outcomes across 82% studies
Moderators investigated: age; baseline communication mode (verbalisation, gestures, manual signing, aided AAC); baseline number of words/symbols produced; baseline imitation use (gesture imitation, vocal/verbal imitation); instructional features; strategies; communicative function (eg, joint attention, behaviour regulation, social interaction); and AAC type.
Publication bias assessed by funnel plots.
	Included:114 studies including 330 people (n=249 autism; 75%); age 1–21 years (median=5 years), Gender not reported. Ethnicity: not reported. Diagnoses: ASD only=224; both ASD and ID (n=25); ID only (n=81)
AAC modalities: most participants used exclusively aided AAC (53%), exclusively unaided AAC (20%), both aided and unaided AAC (17%), and exclusively verbalisations or vocalisations (10%). There were substantially more interventions that did not involve verbal or vocal output (66%) than those that involved vocal or verbal output (33%).
Communication modes:  Most participants’ interventions consisted of a single communication mode (56%), 2 modes (25%), or 3 or more modes (18%).
Instructional strategies included: reinforcement (93%), systematic arrangement of the environment (90%), prompt fading (90%), modelling (67%), and verbal prompts (67%) and others.
Communication functions:  involved communication functions of behavioural regulation (e.g., requesting, protesting) (51%); joint attention (19%); social interaction (16%); or multiple communication functions (10%).
Study designs: all single case experimental design (SCED) studies 
Study quality: Using What Works Clearinghouse quality criteria, met all WWC standards without reservations (45% data points); met all standards including with reservations (46%); did not meet at least one standard (8%).
Key findings 
Most studies focused only on communication production (k = 107) rather than comprehension (k = 5), or both (k = 6).
Effect sizes: 
Moderately large effect sizes were found for both metrics:
- Overall average Tau effect size=0.719, 95% CI (0.670, 0.768) 
- Substantial heterogeneity in effect sizes across studies for Tau (0.219) and LRR (1.163), but little at the participation or contrast level.
- Overall average LRR effect size=1.857, 95% CI (1.581, 2.133) 
- Substantial heterogeneity in effect sizes for LRR at the study level (1.163), and contrast level (1.616) but less at the participation level (0.105).
Moderator analyses:
- Few statistically significant differences between moderator categories (communication mode, communicative function, and AAC type) when controlling for participant (diagnoses, age, baseline productive repertoires, and baseline imitation skills) and intervention features (baseline number and type of communication modes)
	Author conclusions: AAC generally showed moderately large effects in improving communication, regardless of prior skills or characteristics, but with significant variation in efficacy. 
Most common AAC combinations involved low-tech and mid-to-high-tech aided AAC, with more participants using exclusively aided AAC. Most studies focused on communication production rather than comprehension. 
Moderator analyses found few statistically significant differences based on diagnosis; age; the number and type of communication modes used prior to the intervention; baseline communication functions; and AAC types.
Instructional strategies were likely well-customised to learners. Individual needs and preferences should be considered in AAC mode selection and service provision. 
Reviewer’s notes: lack of detailed reporting of study characteristics and analyses by primary studies. Moderator analyses were limited by high heterogeneity in effect sizes; lack of significant differences in effectiveness across participant characteristics; high heterogeneity in effect sizes; and insufficient data reporting. Maintenance and generalisation phase data not extracted due to inconsistencies in reporting from included studies. 



	
Lorah et al., (2024)  

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review
Study Quality: JBI checklist score: 9/11 (high quality) 
Aims: To evaluate evidence-based instructional strategies used in mobile AAC technology for autistic individuals 
	Databases:  ERIC, Google Scholar, PsycINFO, and Science Direct
Search: – March 2021. Transparent detailed selection criteria. Full search terms described. Citation searching of recent meta-analyses. 
Observed PRISMA reporting.
Selection criteria: 
No language restrictions reported
peer-reviewed articles 
Single case experimental design (SCED) studies with a baseline and intervention phase
Majority of participants are children with a diagnosis of ASD aged 3 – 44 years old (only those with ASD reported here)
AAC devices:  Mobile AAC technology (handheld computing devices including iPod touch, iPad, tablets with specific AAC apps)
Outcomes:  Verbal operants including mand, echoic, intraverbal, tact
Excluded:  Meta-analyses and literature reviews; studies without a single-case research design containing a baseline; studies without a majority of participants with ASD; studies without active manipulation of an independent variable; studies not using mobile AAC technology; studies without a communicative behaviour as a dependent variable
	Method: independent double screening, selection, data extraction, and critical appraisal with 100% inter-observer agreement for selection, data extraction, and critical appraisal.
Coding guide provided. Critical appraisal undertaken referring to SSED Quality Indicators (Horner et al. 2005).  
Analyses: No effect sizes or analyses were reported. In Tables, effect on communication was simply reported as being an ‘increase’ for a specified number of participants.
Publication bias acknowledged as likely as included only peer-reviewed Journal articles
	Included: 38 studies including 106 autistic children (M=8 years; aged 3-44), Gender: 84% male. Ethnicity: not reported. Other diagnoses: Not reported.  
Settings:  Not reported.  
Study designs: all single case experimental design (SCED) studies, including multiple baseline or multiple probe, reversal/withdrawal, alternating treatment, changing criterion designs.
Instructional strategies established as Evidence-Based Practices (Steinbrenner et al., 2020) used in conjunction with AAC interventions: (prompting (k=38), time delay (k=32), reinforcement (k=24), differential reinforcement(k=14), discrete-trial training (k=11), naturalistic intervention (k=9), modelling (k=8), peer-mediated instruction (k=4), task analysis (k=2), parent-implemented intervention (k=1). 
Study quality: Based on Horner et al (2005) criteria: k=16 conclusive; k=14  suggestive; k=6 preponderant; k=2 inconclusive.
Key findings 
- 10/28 evidence-based practice instructions used in k=38 studies; ≥ 2 of each per study. 
- Increased communication in all studies except one (n=5/9 improvement)
- Prompting effective for 95% (102/106) participants in all (k=38) studies
- Time delay effective for 96% (90/94) participants in k=32 studies
- Reinforcement effective for 94% (69/73) participants in k=24 studies
- Differential reinforcement effective for all (34/34) participants in k=14 studies
- Discrete trial training effective for 90% (35/39) participants in k=11 studies
- Naturalistic intervention effective for all (25/25) participants in k=9 studies
- Modelling (k=8, n=22)
- Peer mediated instruction (k=4, n=12)
- Task analysis (k=2, n=5)
- Parent-implemented interventions (k=1, n=2) 
	Author conclusions:  The review highlights the effectiveness of 10 unique instructional strategies used in AAC intervention for individuals with ASD, including prompting, time delay, reinforcement, and others, with only one study having mixed results. When conducting intervention with mobile AAC technology for autistic individuals, clinicians should implement multiple evidence-based instructional strategies in combination to fully reflect the evidence for such intervention. Clinicians can also consider the use of task analysis and parent-mediated instruction as, though implemented with fewer participants, interventions using these strategies were effective in promoting communication for those participants who did receive it. Limitations acknowledged including lacking specific effect sizes or level changes.
Reviewer’s notes: broad search. Excludes group studies. Included studies with low levels of evidence. Lacks reporting of specific effect sizes to demonstrate statistical or clinical effectiveness, does not synthesise study results as a function of appraised study quality, does not include information on the specific vocabulary or representation used. Generalisation and maintenance data not reported. 




	
Muharib et al., (2024)   

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review and meta-analysis
Study Quality: JBI checklist score: 11/11 (high quality) 
Aims: To assess the effectiveness of tablet-based  Speech Generating Devices (SGDs) in improving communication skills for autistic individuals, and to examine characteristics and quality of studies using these devices
	Databases: PsycINFO, EBSCO, Medline, ProQuest Dissertations and Theses Global
Search: 2010  – February 2023 (as the first tablets, iPads, were introduced in 2010). Transparent detailed selection criteria. Full search terms described. Citation searching of recent literature reviews.
Observed PRISMA reporting.
Selection criteria: 
English language articles or theses/dissertations
Single case experimental design (SCED) studies and experimental group design studies 
Participants are people with a diagnosis of ASD (no age restrictions)
AAC devices: touch-screen tablet-based Speech Generating Devices (SGDs) (e.g., ipads, Samsung)
Outcomes: improvements in verbal operants: mands, tact, intraverbal, vocalisations
Excluded: studies without autistic participants, studies that did not establish experimental control (e.g., including at least 3 data points per phase in SCED studies), outdated SGDs (eg, iPod), combined dependent variables, and studies aiming to decrease SGD use in favour of vocalisations.
	Method: double study screening, study selection, and data extraction, of about a third of studies considered with inter-rater reliability of 100% each for selection, extraction and quality appraisal.
Critical appraisal undertaken using Council for Exceptional Children (CEC) quality indicators
Analyses:  Statistical analyses were used to evaluate effectiveness with Tau-U values (non-overlap index) calculated to assess effect sizes, and Kruskal-Wallis one-way ANOVA for moderating analyses across variables with at least 8 cases.
Both published and unpublished studies were searched to reduce publication bias 
	Included:31 studies including 84 autistic people; age range and mean not reported, proportions in following age groups: early childhood (40.4%), middle childhood (52.3%), adolescence (4.7%), adulthood (2.3%). Gender: 73% male; Ethnicity: not reported (68%), white (12%), Latino (5%), Asian (5%), Mixed (4%), Pacific Islander (4%), Black (2%). Other diagnoses: 85% ASD only, 15% ASD plus another diagnosis. 
Instructional strategies used in conjunction with AAC interventions included 
Reinforcement (100%), prompts (95%), prompt delay (90), behaviour chain interruption strategy (19%), and backward chaining (9%).
Settings: Primarily in school (69%) or clinics (27%); Discrete trial training (DTT) (70%), or naturalistic contexts (30%)
Study designs: all single case experimental design (SCED) studies:  
Manding was targeted for most participants (84%)
Study quality: all studies met most or all indicators (a minimum design assuring experimental control was required for inclusion). There was missing data for diagnosis (54% of studies), and background information about the interventionist (35%), and their training (67%).
Key findings 
Effect sizes: 
- Significant improvements in communication skills demonstrating large to very large effect sizes for Mands (Tau-U=0.92), and Intraverbal outcomes (Tau-U=0.81); and moderate improvements in Tact (Tau-U=0.60) and Vocalisations (Tau-U=0.77). 
Specific results:
- mand (Tau-U=0.92, p<0.001, 95% CI (0.85, 0.98), SD=0.13) 
- intraverbal (Tau-U=0.81, p<0.001, 95% CI (0.71, 0.90), SD=0.35) 
- tact (Tau-U=0.60, p<0.001, 95% CI (0.49, 0.72), SD=0.29) 
- vocalisations (Tau-U=0.77, p<0.001, 95% CI (0.63, 0.94), SD=0.28)
Moderators: Moderator analyses found mand outcomes were significantly moderated by age category, communication levels (pre-linguistic or one word), diagnosis (ASD alone or not), prior experience with SGDs, setting (school, clinic), interventionist (researcher or practitioner), and context DTT format and embedded). However, unable to conduct moderator analyses for tact, interverbal, and vocalisation outcomes, and some variables for mand outcomes (adolescent and adult, and home, variables) due to an insufficient number of cases across all categories.
Data also gathered: Social validity (20% of participants), generalisation (44%), and maintenance (12%)
	Author conclusions: this review suggests the efficacy of SGDs in increasing the communication of autistic individuals. Tablet-based SGDs resulted in large to very large changes in mand and intraverbal responses and moderate changes in tact responses and vocalisations. No participant and setting factors were identified as statistically significant moderators for mand responses, suggesting that tablet-based SGDs can be effective regardless of these characteristics.
Reviewer’s notes: broad search and thorough review processes with detailed reporting of study characteristics and analyses. Moderator analyses were limited by insufficient data. 




	
Yuan et al., (2024)  

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review 
Study Quality: JBI checklist score: 9/11 (high quality) 
Aims:  To evaluate the effect of speech interventions with the addition of speech generating devices on vocalisations of children with autism spectrum disorder (ASD) and ‘complex communication needs’
	Databases: PsycINFO, CINAHL, ERIC, PubMed, Web of Science
Search: 1990  –2023. Transparent detailed selection criteria. Full search terms described. Citation searching not conducted.
Observed PRISMA reporting.
Selection criteria: 
English language articles in peer reviewed Journals
Quantitative studies including experimental, quasi-experimental, single-subject design studies 
Participants are children with a diagnosis of ASD aged 3 – 13 years old with ‘complex communication needs’
AAC devices: Speech Generating Devices (SGDs) 
Outcomes: natural speech production and vocalisations; Total number of spontaneous communicative utterances (TSCU
Exclusion criteria: studies that explored functional communication training without a primary focus on SGDs impact on verbal expressions; didn’t include autistic participants; used PECS during intervention programming
	Method: single researcher study screening, with second coder of a third of studies for data extraction and quality appraisal with inter-rater reliability of between 95 and 100% for different codes.
Critical appraisal undertaken using Council for Exceptional Children (CEC) quality indicators. Methodologically sound studies met all the indicators and were classified as having positive, neutral (mixed), or negative effects. 
Analyses:  Frequency of communication and types of functions were recorded. In the group studies, TCSU was recorded. 
Publication bias not discussed. 
	Included:18 studies including 108 autistic people; mean age=6.5 years (3–13 years); Gender: 84% male; Ethnicity reported in k=12 studies: Caucasian (47%), African American (23%), Asian (16%), Hispanic (6%), Mexican American (2%), Latino (1%), multiracial (3%). Diagnoses: ‘Severe ASD’ (92%), ‘mild to moderate ASD’ (2%), PDD-NOS (2%). Other diagnosis reported in k=4 studies: Language ability: Verbal age range 6–24 months.
High frequency instructional strategies included:  prompting (k=9), reinforcement (k=7), time delay (k=8); differential reinforcement; with parent-mediated strategies used in the 4 group studies.
Study designs: 14 single case experimental design (SCED) studies; 4 group studies
Duration: SCED studies: 1 – 17 weeks; intensity: sessions between 15 – 25 minutes; frequency: 1–4 times per week. Group studies: 6-month intervention followed by 3-month probe.
Most common outcome targeted for SCED studies was independent vocalisations and change in independent SGD responses (50%); for group studies: TSCU. The verbal operant targeted most was requesting (84%), or labelling (16%). 
Study quality:  All the studies systematically manipulated the independent variables to minimise internal validity threats, conducting repeated measures on the dependent variables. Poor reporting for intervention doses (50%), moderate reporting of inter-observer agreement on outcome measures (61%) and intervention agents demographics (61%).  
Key findings 
- SGD-infused interventions increased expressive language and social communication utterances. 
- 9/14 studies showed a functional relationship between interventions and speech growth (n=22 participants). High individual variation in response.
- Group studies found statistically significant increases in spontaneous language and novel words.
- 87% of participants showed some improvement in vocal utterances. None showed a decrease. 
Moderators: 
- Prelinguistic predictors were associated with better outcomes.
- Experiences from some individuals suggest possibility that vocal imitation ability relates to later natural speech production
- 58% of the studies (n=11) failed to report maintenance and 79% (n=15) omitted generalisation data. 
	Author conclusions:  SGD-infused interventions combined with evidence-based practices can lead to increases in children's expressive language and social communication utterances. Optimal outcomes are associated with prelinguistic predictors measured at baseline.
Reviewer’s notes: broad search. Double screening and study selection, and citation searching, not conducted. Effect sizes not reported. Fewer than half of the included studies reported the ethnicity or racial backgrounds, ‘ASD severity’ of the participants, maintenance, or generalisation data.




	
Liang et al., (2025)

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review
Study Quality: JBI checklist score: 7/11 (medium quality) 
Aims: To determine the effectiveness of aided AAC interventions in terms of outcomes, generalisation, maintenance, and social validity.
	Databases:  EBSCO, ProQuest, PsycINFO, ERIC
Search: – March 2024. Transparent selection criteria. Citation searching conducted from ancestry and hand-searching
Observed PRISMA reporting.
Selection criteria: 
English language peer-reviewed articles 
SCED studies
Participants are children with a diagnosis of ASD or PDD enrolled in elementary school, aged 6 – 12 years old 
Participants were beginning communicators (pre-intentional, intentional but pre-symbolic, early symbolic)
AAC devices: aided AAC, including Picture Exchange Communication Systems (PECS), Speech Generating Devices (SGDs), mobile tablets
Outcomes: social communication skills, promoting language development, and reducing challenging behaviours
Excluded: with hearing or visual impairments
	Method: two reviewers independently conducted screening, selection, and (for 30%) data extraction (inter-rater agreement=100%). Data extraction guide used.
Critical appraisal not reported. 
Analyses: proportion of studies with positive outcomes
Publication bias acknowledged but not measured
	Included: 30 studies including 66 autistic children (Mean age=8.8 years; ranged between 6– 12 years), Gender: 82% male. Ethnicity: African American (38%); white (43%), Asian (10%), other (9%). Diagnoses: where reported (k=11 studies), most (85%) participants had ‘severe characteristics’. Other diagnoses: speech or language impairment, intellectual disability, developmental delay, others. 
AAC modalities: 50% SGD; PECS or other picture-based AAC (30%), VOCA (6%), compared different AAC modalities (13%)
Instructional strategies used in conjunction with AAC interventions included: prompts (most common, in 77% of studies), time delay, reinforcement, responding, modelling, error correction, peer mediated, functional communication training, extinction, peer network strategy, behaviour chaining, speech or dynamic text input, orthographic feedback, matrix strategy. More than one strategy common.
High frequency instructional strategies included: prompting (77%)
Settings: school settings
Contexts: commonly, snack and leisure time activities (77%), academic tasks (23%)
Agents:  mostly researchers, teaching staff, typical peers
Study designs: SCED studies;  multiple baseline (k=13), or multiple probe (k=6), reversal (k=3), alternating treatment (k=4), changing criterion designs (k=1), other, combined (k=4)
Most common outcome targeted: requesting (items, help, answers, breaks) (73%), 
Study quality: not assessed
Key findings 
- 28/30 (93%) studies showed positive outcomes in enhancing social communication skills, promoting language development, and reducing challenging behaviours, with only two having mixed results
-  Generalisation data suggested effects were positive in most studies (k=14/16 studies, 88%), with generalised effects observed in new items, communication partners, and activities.
-  15 studies reported that outcomes were maintained for 2 weeks to up to 8 months after the intervention 
- social validation was demonstrated in 7 studies (with mixed results in 2 of these studies)
	Author conclusions:  Aided AAC systems enhance social communication skills, promote language development, and reduce challenging behaviours in elementary school-aged children on the autism spectrum with limited speech. Most studies (93%) demonstrated positive outcomes. Evidence-based teaching strategies like prompting and time delay are effective components of aided AAC interventions. Aided AAC shows good generalisation, maintenance effects, and social validity. Most of the studies in the current review focused on the communicative function in expressing wants and needs, especially requesting preferred (particularly edible)  items, reflected in snack and leisure contexts.
Reviewer’s notes: Broad search. No quality checklists used or critical appraisal described or reported. No effect sizes reported.






	
Therrien et al., (2025)

	Study 
	Search strategy
	Methods
	Results
	Conclusions

	Study type: systematic review
Study Quality: JBI checklist score: 11/11 (high quality) 
Aims: Investigate intervention studies using speech-generating devices to enhance expressive language in autistic preschoolers, focusing on expressive communication skills, instructional strategies, impact of interventions, and social and ecological validity.
	Databases:  PsycINFO, ERIC, Education full text, Academic Search Complete
Search: – March 2023. Transparent selection criteria. Citation searching conducted from forward citation search of included articles and hand searching
Observed PRISMA reporting.
Selection criteria: 
English language peer-reviewed articles or published dissertation
Experimental designs (SCED, quasi-experimental, RCTs) that allowed for three potential demonstrations of an effect thereby excluding AB designs, ABA designs, non-concurrent multiple baseline, and pre- post- test designs.
Participants are children with a diagnosis of ASD in children aged 3 – 5 years old 
AAC devices: SGDs, mobile technology, iPads, apps, dedicated devices
Outcomes: Expressive communication skills (e.g., requesting, protesting, seeking information, socially engaging)
Excluded: symbol identification studies; facilitated communication or rapid prompting method; designs lacking internal validity control
	Method: two reviewers independently conducted screening, selection, and data extraction, and critical appraisal. Data extraction not reported. Inter-rater reliability= 100% for the search results, 81% for the abstract review, 90% for data extraction, and 92% for quality appraisal (CEC) and 98% for coding ecological validity. Disagreements were discussed until the reviewers reached consensus.
Critical appraisal undertaken using  Council for Exceptional Children (CEC) quality indicators. 
Ecological validity also coded.
Analyses: Frequency of communication actions, types of communication functions assessed by standardised tools and reported using effect sizes and visual analyses including Non-Overlap of All Pairs (NAP), and Cohen's d. 
Publication biases acknowledged
	Included: 20 studies including 174 autistic children (Mean age=4 years; ranged between 3–5 years), Gender: 78% male. Ethnicity (n=110): Caucasian (67%), African American (18%), Asian (4%), Hispanic (6%), Hispanic/Latino (8%), multiracial (4%). Other diagnoses: Not reported. 
Study designs: Randomised controlled trials (k=2), SCED studies (k=18)
Outcomes targeted: requesting (k=14), protesting, seeking information, social engagement
Instructional strategies used in conjunction with AAC interventions included prompting (most common), time delay, modelling, error correction, differential reinforcement, chaining
Duration: up to 12 weeks reported in some studies
Study quality: k=5 studies met all 8 CEC standards, k=6 met 7 standards, 1 met 6 standards, 2 two met five standards
Key findings 
- although the dependent variables varied, k=11 (55%) studies demonstrated effectiveness (e.g., moderate to strong effect of .93 or higher and a functional relation) in using SGDs to support expressive communication
- NAP effect size ranged from 0.50 – 1.0, indicating varying levels of effectiveness across studies
- significant effects for joint attention and communication acts
- fewer than half met ecological validity criteria
- social validity measured in k=7 studies; k=4 studies measured generalisation, and k=3 included maintenance phases
	Author conclusions:  55% of the studies demonstrated effectiveness in using SGDs to support expressive communication in autistic preschoolers in both controlled and natural settings. More research is needed to support language development and language use of autistic preschoolers beyond requesting from a small set of items within a very controlled setting.
Reviewer’s notes:  broad search strategy and comprehensive methods and reporting. Lack of detailed information on generalisation and maintenance results collected.




	Key:  ASD=Autism Spectrum Disorder; CEC=Council for Exceptional Children; CCN=Complex Communication Needs; CINAHL=Cumulative Index to Nursing and Allied Health Literature; EMBASE=Excepta Medica Database; ID=intellectual disability; IDD=intellectual developmental disability; IRD=improvement rate difference; IRR=Inter-rater Reliability; JBI=Joanna Briggs Institute; k=number of studies; LRR=Log response ratio; LLBA=Linguistics and Language Behavior Abstracts; M=mean; MBD=multiple baseline design; MEDLINE=Medical Literature Analysis and Retrieval System Online; MPD=multiple probe design; n=number of people; NAP=Non-Overlap of All Pairs; PAND=percentage of all non-overlapping data; PECS= Picture Exchange Communication Systems; PRISMA=Preferred Reporting Items for Systematic Reviews and Meta-Analyses; PsycINFO=Psychological Information Database; RCT=randomised controlled trial; RPMT=Responsive Education and Prelinguistic Milieu Teaching; SCED=single case experimental design; SCARF=Single-Case Analysis and Framework; SSED=single subject experimental design; SGD= Speech Generating Device; TSCU=total number of spontaneous communicative utterances; TOBY=Therapy Outcomes by You; VOCA= Voice Output Communication Aid; VSD=Visual Scene Displays; WWC=What Works Clearinghouse
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