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A Review of Virtual Reality Technologies in the Field of Communication 

Disability: Implications for Practice and Research 

Abstract: 

Background: Technology devices and applications including Virtual Reality (VR) are 

increasingly used in healthcare research and practice as tools to promote health and 

wellbeing. However, there is limited research examining the potential for VR to enable 

improved communication for people with communication disability. 

Aims: To review: (a) current research using VR in speech-language pathology; and (b) the 

ethical and safety considerations of VR research, to inform an agenda for future research 

applying VR in the field of speech-language pathology. 

Main Contribution: This review reveals that there is an emergent body of literature applying 

VR to improve or develop physical, psychological, and communication interventions. Use of 

non-immersive virtual environments to provide speech-language pathology assessment or 

intervention for people with communication disability has demonstrated positive outcomes, 

with emerging evidence of the transfer of functional communication skills from virtual to 

real-world environments. However, the use of VR technology and immersive virtual 

environments in communication disability practice and research introduces safety and 

ethical issues that must be carefully considered. 

Conclusions: Research employing VR is in its infancy in the field of speech-language 

pathology. Early evidence from other healthcare disciplines suggests that VR is an engaging 

means of delivering immersive and interactive training to build functional skills that can be 

generalised to the real world. While the introduction of new technology requires careful 

consideration of research ethics and patient safety, future VR communication research 

could proceed safely with adequate engagement of interdisciplinary teams and technology 

specialists. 

 

Keywords: communication, disability, Virtual Reality, technology, speech-language 

pathology  
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Implications for Rehabilitation 

 Immersive Virtual Reality may be used in rehabilitation to simulate natural 

environments to practice and develop communication skills 

 The sense of immersion that can be achieved using Virtual Reality may promote the 

generalisation of skills learnt during clinical rehabilitation settings to real-world 

situations 

 Ethical and safety considerations, including cybersecurity and cybersickness, must be 

carefully monitored during all Virtual Reality research 
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A Review of Virtual Reality Technologies in the Field of Communication Disability: 

Implications for Practice and Research 

Introduction 

Over the past decade, there have been significant developments in healthcare research and 

practice in relation to technological solutions to organisational and therapeutic problems 

[1]. In recent years, Virtual Reality (VR) technologies have emerged as potentially beneficial 

clinical tools in health and wellbeing [2, 3]. VR technologies operate by constructing 

computer-generated environments that mimic the human experience through auditory, 

visual, and tactile feedback [4]. These computer-generated environments use different 

methods to display virtual worlds to the user; and allow different degrees of immersion in, 

and interaction with, virtual environments.  

Despite the potential benefits and affordances that recent improvements in human-

computer interaction bring to health interventions (e.g., Bateman, Srinivas [5]), to date 

there is little research literature examining how professionals working with individuals with 

communication disability might use VR to enhance communication opportunities or increase 

avenues for social engagement. People with communication disability have a range of 

health conditions and impairments affecting speech, language, voice, and fluency, with 

associated limitations and restrictions over communication activities and participation [6]. 

VR has the potential to support the capture and recreation of communicative interactions in 

virtual environments, and would therefore have implications for communication assessment 

and intervention. In addition, virtual environments in VR potentially offer speech-language 

pathologists a unique means to deliver communication interventions to a wider variety and 

larger number of people who currently lack access to adequate interventions [7].  
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The differing levels of immersion in VR 

There are several types of VR that hold significant potential in working with people with 

communication disability. Through virtually simulated environments, specifically tailored 

and safe settings could allow for and facilitate repeated practice of social and functional 

communication skills [8, 9]. Such virtual environments might allow individuals with 

communication disability to enter VR to interact only with the environment itself, with a 

clinician, and/or with a computer-generated and programmed avatar - a virtual 

representation of a person - to offer a unique and highly motivational therapy tool. In 

addition, a VR intervention may employ a multi-user interface, whereby multiple users enter 

and interact within a virtual environment, creating a unique medium for communication in 

social and interactive contexts, bringing users together while they remain physically 

separated (e.g., in separate rooms, cities, or countries) [10]. In this way, VR operates as a 

complex social platform that generates a tangible social and physical presence for users 

[11].  

Immersive VR systems (e.g., Oculus Rift™ or HTC Vive Pro™) provide multi-sensory 

feedback via the user wearing a Head-Mounted Display (HMD), designed to exclude visual 

and auditory input from the user’s real-world environment. These systems typically 

incorporate motion detection, and allow the user to interact with a responsive virtual world. 

As with many other technological developments, immersive VR is becoming more accessible 

through the availability of smartphone-compatible VR devices (e.g., Google Daydream™ and 

Google Cardboard™ Merge VR™ goggles, Zeiss One Plus™ Samsung Gear VR™). Immersion 

may also be achieved through the use of a Computer Automated Virtual Environment or 

CAVE [12], which operates through the projection of a virtual environment on all surfaces 
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within an enclosed space (i.e., the floor, ceiling, and at least three walls of a room). VR via a 

CAVE differs from a HMD in that the user has an unobstructed view of their own body and 

immediate real world environment, creating what is sometimes known as a mixed reality 

[13]. Nonetheless, this mode of VR still creates a sense of immersion in the virtual 

environment [14].  

In contrast, non-immersive VR does not fully situate the user within the virtual 

environment, but enables interaction with it through the use of an avatar and a standard 

computer interface [4]. Non-immersive VR includes Massive Multiplayer Online Games 

(MMOGs) sustained on many popular gaming platforms [15], and desktop-based “window 

to world” VR [10]. With the growth in portable technologies such as the smartphone, 

Augmented Reality (AR) has also expanded, where computer generated objects are overlaid 

on the real world of the user, and allow differing degrees of interaction (the most well-

known example of this may be Pokémon™ Go). This spectrum of technologies, from 

immersive VR to AR, may be referred to more generally as Extended Reality (xR) [16]. 

Applications of VR in health interventions  

The use of immersive VR applications is emerging in several fields of healthcare practice and 

research, including rehabilitation interventions, particularly in physiotherapy and 

psychology. Characteristics of the studies reviewed in this paper are presented in Table 1. 

There is some evidence that VR, and in particular virtual games, offer an interactive means 

to engage people in play-based activities to train physical and motor skills [3, 17, 18]. In a 

systematic review of 11 studies on VR interventions for children with cerebral palsy, Snider, 

Majnemer [17] reported that therapy provided in VR “provides opportunity for repeated 

practice and positive feedback” (p. 121) to improve independence and participation in 
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functional tasks. They also concluded that VR had a positive impact on motivation, 

enjoyment, and interest in physical rehabilitation therapy for children with cerebral palsy 

even though the evidence for the effects of VR therapy on body structures, functions, 

activities and participation showed limited differences to non-VR therapy [17]. Similarly, a 

systematic review and meta-analysis of 50 studies investigating VR therapies in limb 

rehabilitation for people who had experienced a stroke showed that, although select studies 

indicated significant benefits of VR training (e.g., Housman, Scott [19], Shin, Park [20], Ucar, 

Paker [21]), there were no statistically significant differences when comparing VR and 

conventional therapy for upper limb function, balance or gait speed. Overall, the review 

identified significant improvements in activity limitations when VR therapy was used as an 

alternative or as an addition to conventional interventions [3]. 

Positive outcomes of VR were also found when delivering attention-based therapy to 

people with dementia [22], and cognitive interventions for memory, attention, executive 

function, learning, and problem solving for people who had experienced a traumatic brain 

injury (TBI) [9]. In a systematic review of 13 studies applying VR in TBI therapy, Manivannan 

and colleagues [9] reported some positive intervention effects in relation to VR, but could 

not draw definitive conclusions due to the variation and quality of the included studies. VR 

has also been used effectively in the field of psychology for the treatment of anxiety 

disorders and phobias [23, 24]. Through the use of immersive VR, exposure therapy can be 

safely delivered to provoke anxiety and induce extinction of severe anxiety responses [23]. 

For example, Walkom [25] applied the same principle to the treatment of social anxiety in 

people who stutter in a study involving six participants being immersed in a public speaking 

environment using CAVE and HMD VR to deliver an address to an audience. The immersion 

in the speaking environment lowered anxiety and improved speech fluency for two of four 
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participants. VR applications for exposure therapy have had mixed effects, with studies 

generally indicating that for individuals who were able to experience immersion and a sense 

of presence in the virtual environment, positive treatment outcomes could be achieved [23]. 

Although there is emerging evidence examining the potential for VR in the field of 

communication disability, to date there is no review of recent research to inform new VR 

interventions with this group (e.g., to promote greater communication access, increased 

awareness of communication disability, or improved communication interventions for 

people with communication disability, their families, support workers, and health 

professionals). If VR is to fulfil at least some of its potential in these areas, it is important 

that relevant research be reviewed to identify potential areas for early research endeavour, 

and that the unique practical and ethical challenges and opportunities inherent in the use of 

VR technology with individuals with communication disability are examined. Therefore, the 

aim of this review was to (a) examine current research using VR in the field of 

communication disability in speech-language pathology, including any use of VR for speech, 

language, voice, fluency, or communication assessment or intervention, to identify gaps in 

the research and directions for future research; and (b) identify the ethical and safety 

considerations of VR research, particularly involving people with communication disability, 

to inform an agenda for future research applying VR to communication interventions for 

important group. When discussing VR in this review, we refer to technology used to 

completely immerse users in a virtual environment with which they can interact. This 

excludes desktop video displays used to provide visual cues, visual stimuli or visual feedback 

during interventions.  
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Table 1: Characteristics of reviewed studies using Virtual Reality in health disciplines and speech-language pathology 

First Author Ref. Field Article Type Method Target Skills Participant 
Population 

Intervention VR 
Experience 

Applications of VR in health interventions  

Laver 3 Physio Review Cochrane 
systematic 
review – 72 
studies (50 
included in 
meta-analysis) 

Upper limb function People with limb 
weakness following 
stroke 

Physical interventions HMD, CAVE 
and 
desktop 

Manivannan 9 Medicine / 
Neuro-
science 

Review Systematic 
review – 13 
studies 

Memory, attention, 
executive function, 
learning, and 
problem solving 

People with a 
traumatic brain 
injury (TBI) 

Cognitive tasks in 
interactive 
environments 

HMD,  
CAVE and 
desktop 

Snider 17 Physio Review Systematic 
review – 11 
studies 

Motor function, 
activity and 
participation, 
personal factors 

Children with 
cerebral palsy 

Virtual games requiring 
physical movement 

Desktop-
style video 
games 

Manera 22 Psychology Original 
research 

AB descriptive 
design 

Sustained attention 29 people with 
dementia 
38 people with 
mild cognitive 
impairment 

VR attention-distractor 
task. Compared to 
paper-based task 

Desktop 
non-
immersive 
computer 
display 

Krijn 23 Psychology Review Narrative review Anxiety People with anxiety Exposure therapy HMD and 
CAVE 

Parsons 24 Psychology Review Systematic 
review – 52 
studies 

Anxiety People with 
phobias 

Exposure therapy Immersive 
(exact 
nature 
unknown) 

Walkom 25 Psychology Original 
research 

Intervention – 
pre/post design 

Social anxiety 4 adults who 
stutter 

Exposure therapy HMD 
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Applications of VR for speech-language pathology 

Kandalaft 8 Psychiatry Original 
research 

Intervention – 
pre/post design 
 

Emotional 
recognition, social 
perception (auditory 
and visual), theory of 
mind, conversational 
skills 

8 young adults with 
autism 

Social cognition training 
and social skills 
intervention 

Desktop 
(Second 
Life) 

Stendal 11 SLP Original 
research 

Qualitative – 
interview and 
case study 

Experience of virtual 
worlds 

1 adult with autism Social use of virtual 
world – dedicated island 
for people with autism 

Desktop 
(Second 
Life) 

Halabi 14 Education Original 
research 

Intervention – 
pre/post design 
 

Speech and gesture 
recognition and 
response, turn-
taking 

3 children with 
autism 
7 typically 
developing children 

Role play scenario and 
training for social 
greeting 

HMD, CAVE 
and 
desktop 

Marshall 27 SLP Original 
research 

Intervention –   
quasi-
experimental 
design 

Verbal fluency, word 
finding, narrative 
production, 
communication 
confidence, feelings 
of social isolation 

20 people with 
aphasia 

Supported language 
stimulation 

Desktop 
(EVA Park) 

Carragher 28 SLP Original 
research 

Intervention – 
pre/post design 
Case studies 

Storytelling (content 
and understanding) 

3 people with 
aphasia 

Narrative generation to 
video stimuli 

Desktop 
(EVA Park) 

Marshall 29 SLP Original 
research 

Intervention – 
pre/post design, 
case studies 

Word retrieval 2 people with 
aphasia 

Cued naming, modified 
Semantic Feature 
Analysis, modified Verb 
Network Strengthening 
Training 

Desktop 
(EVA Park) 

Galliers 30 SLP Original 
research 

Qualitative – 
interviews 

User experience 20 people with 
aphasia 

Supported language 
stimulation 

Desktop 
(EVA Park) 

Amaya 31 SLP Original 
research 

Qualitative – 
interviews 

Views of 
Intervention 

20 people with 
aphasia 

Supported language 
stimulation 

Desktop 
(EVA Park) 
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Communication training in immersive VR 

Maicher 38 OB/GYN Original 
research 

Descriptive 
design 

Case history 
interviewing 

Medical students Virtual patient 
simulation, case history 
interview 

Desktop 

Foronda 39 Nursing Original 
research 

Within-group 
times series 
design 

Inter-professional 
communication skills 

8 nursing students Virtual clinical 
simulation, inter-
professional 
communication 

Desktop 

* SLP = Speech-Language Pathology; VR = Virtual Reality; HMD = Head-Mounted Display; CAVE = CAVE Automated Virtual Environment; 
OB/GYN = Obstetrics/Gynaecology 
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Applications of VR for speech-language pathology 

Use of non-immersive VR has grown in speech-language pathology in recent years through 

programs such as Second Life® and EVA Park [26]; both virtual environments that were 

developed and implemented to encourage social interaction and provide tele-therapy for 

people with acquired and lifelong communication disability. EVA Park offers a non-

immersive virtual world for people with aphasia and their therapists to interact, receive 

therapy, and practice communication skills [26]. Therapy delivered through the EVA Park 

virtual world has had mixed effects on communication outcomes. Marshall and colleagues 

[27] delivered supported language stimulation to 20 people with aphasia over five weeks in 

the virtual world. Engagement in therapy within the virtual world supported improvements 

in communicative activities of daily living. However, the intervention had minimal effect on 

specific language outcomes including verbal fluency, word finding, narrative production, 

communication confidence, and feelings of social isolation [27]. In a narrative story-telling 

intervention delivered via EVA Park involving three people with non-fluent aphasia, 

participants’ proportion of content words during story retell tasks increased following the 

VR intervention [28]. However, word finding interventions including cued naming, modified 

Semantic Feature Analysis and modified Verb Network Strengthening Training had mixed 

results when delivered in EVA Park. A case study of two people with aphasia achieved 

significant improvements on retrieval of treated words but lack of generalization to 

untreated items [29]. Despite the limited therapy gains as a result of these interventions, VR 

studies in EVA Park showed high levels of compliance to therapy delivered using VR [27, 29]. 

Research on the user experience revealed that the VR environment provided a positive 

therapy experience, in that participants reported enjoyment in engaging with other 

individuals including support workers in the virtual world [30, 31]. However, greater 
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interactive behaviour with others appeared to be associated with higher levels of prior 

experience using a VR system [30]. 

Researchers using Second Life®, another non-immersive VR environment, have also 

reported positive benefits for communicative function and participation for people with 

autism and communication disability [8, 11, 32]. Kandalaft and colleagues [8] implemented 

Social Cognition Training with eight adults with autism using a dedicated virtual island within 

Second Life®. Participants engaged in virtual simulated scenarios such as meeting new 

people, being in job interviews, conflict resolution, and financial and social decision-making 

(e.g., where and when to sit when entering a job interview). The VR intervention aimed to 

provide a ‘safe space’ for ongoing practice, reflection, and feedback to recognise and use 

social cues to assist in social functioning. Within VR, participants demonstrated improved 

‘theory of mind’ and recognition of emotion through voice and gestural cues. Moreover, 

gains were also observed in real world social functioning. These outcomes lend support to 

the suggestion made by Stendal and Balandin [11] that for people with autism there may be 

some potential for communicative and social skills developed in VR to translate into real 

world interactions. 

Despite their potential benefits, non-immersive VR worlds such as EVA Park and 

Second Life® rely on a point-and-click interface to connect and integrate the user with the 

virtual environment, and so limit the potential for the user’s full immersion in the 

communicative experiences of VR. Additionally, the complexity of the technological 

knowledge needed to engage with non-immersive VR may be a barrier for people with 

intellectual disability [32]. While there may be some potential for communicative and social 

skills learned in non-immersive VR to translate to the real world, Jones, Kennedy and 
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Stanney [33] suggested that full immersion in VR and the accompanying “feeling of 

presence” (p.590) may further promote the generalisation of communication skills to real-

world situations.  

This assertion was supported by a study that trialled a social communication task 

with children with autism across three VR modalities: immersive VR via an HMD, immersive 

VR via CAVE, and non-immersive desktop VR [14]. In an intervention study, three children 

with autism and seven peers without autism engaged in two VR sessions teaching verbal 

and non-verbal greetings in a virtual classroom environment. In the first session, 

participants were familiarised with the technology and engaged in the greeting task using 

each of the VR modalities. In the second session, the time taken to respond to a greeting 

using words and gesture (i.e., waving) was measured, and participants were interviewed 

about VR usability and immersion in each VR condition. The immersive VR modalities, HMD 

and CAVE, were identified as the most engaging technologies and received the highest 

satisfaction ratings from participants, and were most effective in promoting positive 

behaviour change and communication skill development. Of these different VR formats, the 

CAVE was the most satisfactory method of therapy delivery with faster response times to 

deliver a response greeting observed for both children with autism and their peers without 

autism [14]. 

Thus, research to date provides preliminary support for the notion that immersive 

VR may be an effective tool in communication interventions for people with communication 

disability. However, further research is needed to fully understand how interventions 

delivered within an immersive virtual environment impact on the development or 

rehabilitation of communication skills, and how these might then move to being used in the 
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real world. Such interventions might expand on those already delivered in non-immersive 

VR, [28, 29] by simulating real-world everyday communicative situations which make 

demands on discourse skills (e.g., answering questions at an interview, ordering items at a 

café, or engaging with checkout operators at a supermarket). The interaction that could be 

achieved using VR might also facilitate assessment and intervention at the discourse level 

within simulated natural environments. This could enable a more accurate representation of 

language-in-use that is not limited to clinic-based conversational interactions and 

assessments [34, 35]. 

Communication training in immersive VR 

In addition to providing communication interventions for people with communication 

disability, VR potentially provides a way for communication partners and the public to 

engage with people with communication disability in VR, to improve skills of communication 

partners, and to raise awareness and knowledge of communication disability and improve 

communication access in the community. VR might also be particularly useful for teaching 

health professionals how to communicate with people with communication disability. In 

relation to this, real-world interventions may be limited by the communicative environment 

being difficult to predict or control (e.g., the pre-hospital or emergency department 

settings). In some environments, planning for the necessary communication intervention 

may be difficult and the delivery of additional interventions for the purposes of research 

may interfere with the delivery of life-saving care [36]. The integration of VR systems into 

medical and other health professional education and training could increase the capacity for 

the health professional’s immersion in virtual communicative interactions in healthcare 

situations. This could improve the learning experience [36, 37], by the learner having more 
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opportunities for interaction with virtual patients with communication disability; 

experiencing the consequences of poor communication (e.g., failure to ask an important 

question, or not clearly explaining an instruction to a person with communication disability); 

and responding more appropriately.  

The use of VR in medical students’ education can also help to develop their 

communication skills (e.g., in history-taking during a patient interview). Maicher and 

colleagues [38] employed virtual standardised patients to provide a simulated teaching 

experience to medical students. Using VR and natural language processing software that 

controlled the virtual conversation, students were able to interact with three-dimensional 

characters to establish a case history and differential diagnosis. The findings indicated that 

the virtual patients could engage in “contextually appropriate dialogue and display natural 

movement and emotions appropriate for questions being asked” (p.130). While such virtual 

simulations might not completely replace authentic and real-world clinical communicative 

exchanges, they might offer safe and non-threatening environments in which to practice 

and develop early communication skills [38]. Foronda and colleagues [39] employed similar 

virtual simulation for communication training in the education of nurses, and results 

suggested that the experiential and immersive learning of VR led to improved inter-

professional communication skills and better understanding of communication protocols 

(e.g., ISBAR: Introduction, Situation, Background, Assessment, Recommendation) [39]. The 

success of these studies supporting the feasibility of using virtual, computer-programmed 

avatars in training medical interactions, could form a foundation for the implementation of 

similar training scenarios using avatars depicting people with communication disability. This 

type of application of VR to speech-language pathology could potentially support the 

training of both people with communication disability and communication partners, 



Communication Disability in Virtual Reality 

17 
 

enabling them multiple opportunities to better understand one another and interact 

effectively. 

Ethical considerations in VR research 

While the application of VR to research involving people with communication disability 

holds significant potential, there are several ethical issues that must be considered in the 

design of future studies. First, there is the issue arising in relation to the ethical nature of 

the acts taking place in the virtual environment. Brey [40] discussed the moral and ethical 

issues associated with violent acts (e.g., murder) performed in video games, and the 

censorship or otherwise of games that allow users to perform unethical acts. He argued that 

the development of similar games into highly immersive VR experiences has more 

significant implications as users experience what it is like to perform such actions. As such, it 

is the responsibility of VR application developers to monitor the ethical actions within the 

applications they design [40]. Psychological stress that may be induced through immersion 

in virtual scenarios. Slater and colleagues [41] identified that experiences in VR elicited the 

same psychological stress responses as real-world activities, even when participants were 

aware that they were viewing a computer-generated image that was not ‘real’. When 

considering these issues for VR research, then, it is important for researchers to be aware of 

the applications and experiences to which they expose research participants. Scenarios to 

which research participants are exposed in VR should not differ from those to which they 

can ethically experience in the real word. 

Ethical issues arise when creating virtual worlds for the purposes of training. One 

study, currently underway in the Netherlands, represents an early attempt to represent 

communication disability in a virtual world. The study involves an immersive VR simulation 
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to educate carers of people with dementia, by providing them with a virtual experience of 

living with dementia [42]. Such experiences include the participants being placed in a home 

environment where they are unable to work basic devices such as a radio, and experience 

the frustration of other people (represented as avatars) within the environment. Activities 

that simulate disability in the hope of building awareness have long been criticised by 

disability advocates [43]. Recent work by Nario-Redmond, Gospodinov, and Cobb [44] 

further support the argument that the negative outcomes of ‘empathy’ tasks outweigh the 

purported benefits and indeed distort the often long-term realities of living with disability. 

As such, simulations that place users in the position of people with communication disability 

might not be suitable as a means to increase awareness of living with communication 

disability. Rather, interactive education and communication practice opportunities for 

communication partners to interact with people with communication disability should be 

provided (e.g., [45-47]). Such interaction might be facilitated by use of a virtual 

environment. 

When considering the depiction of people with communication disability in VR, Brey 

[40] argued that the people and places in VR should be portrayed ethically and care should 

be taken not to misrepresent reality. The portrayal of cultural or gender characteristics, or 

indeed characteristics of disability, for simulated individuals should also be considered 

carefully, as within forms of VR in which the user embodies an avatar, additional ethical 

issues arise. Madary and Metzinger [13] noted that the embodiment of an avatar as a 

representation of the self or another is of particular ethical interest. A unique feature of 

immersive VR, the complete absorption in the virtual environment, creates “the strong 

illusion of owning and controlling a body that is not your own” (p. 2). This capability to 

assume a body other than the user’s own has the potential to influence behaviour. For 
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example, Peck and colleagues [48] identified reduced intrinsic racial bias immediately 

following immersion as an avatar with a dark skin colour. Similarly, Hershfield and 

colleagues [49] identified that embodying an older avatar version of the user’s self, resulted 

in greater concern and saving for retirement. With the capacity for behavioural 

manipulation, steps should be taken to maintain the autonomy of any person immersed in 

VR for healthcare research. To ensure no undue manipulation, this may involve the user 

being given full control of the design of their own avatar. 

In addition to the ethical considerations that apply to the content displayed within 

VR, Whally [50] argued that the use of this innovative technology in medical research must 

be treated with caution. Although new technologies such as VR may open avenues for 

medical discovery, healthcare research must focus on the best interests of the target 

population. People who are to be immersed in VR environments must be provided with 

sufficient information to provide informed consent, and care must be taken to ensure “their 

own curiosity and excitement about the technology” [50] does not impact on their 

judgement and decision to partake in the research. Additionally, care must be taken to 

ensure that patients in healthcare are not given any false hope that new technology may 

provide an avenue for complete recovery of lost function [13]. Given the commercial 

availability of VR hardware and software, care is also needed to emphasise the role of the 

therapist in any healthcare delivered using VR applications to counter any misconception 

that the use of VR in rehabilitation can replace a qualified therapist. In order to support this 

aim, clear and accurate reporting of any research utilising VR is necessary so as to not 

overstate findings and capabilities of the technology [13]. 
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The process of data collection throughout the research process also carries unique 

ethical considerations relating to privacy and confidentiality when using VR due to the types 

of personal information collected from research participants [13]. For example, a researcher 

using VR may record information including actions and reactions within the virtual 

environment, emotions, facial expressions, eye movements, and body movements, allowing 

the ”kinematic fingerprint” (p.1540) [51] of users to be mapped. This concern may also 

extend beyond the data collection performed by the researcher to the data collected by the 

company delivering the VR software. For example, Oculus, owned by Facebook, states in its 

privacy policy that information may be collected about the apps used in VR, its location, 

physical movements of the user, and dimensions of the play space [52]. As per any research, 

participants will need to be made aware of all data collection that will occur during use of 

VR in order to provide informed consent for research participation. 

Safety considerations in VR research 

There are acknowledged safety risks that may be associated with the use of VR. These risks 

are not prohibitive, but must be carefully considered and managed in the design of future 

research in this area. One common safety risk that must be considered is the potential for 

VR experiences to induce motion sickness in users [33, 53]. Also termed “cybersickness”[33], 

users of VR may experience nausea, fatigue, dizziness, bodily disorientation, and eye strain 

[51, 54]. Postural instability may contribute to this experience [53], and can last for a short 

time following exposure to immersive VR [33]. The risk of cybersickness must be carefully 

considered prior to VR exposure, particularly for individuals who may experience balance 

disturbances as a result of stroke [3], neurodegenerative conditions such as Parkinson’s 

disease [55], or developmental disability such as cerebral palsy [56]. As such, the 
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participant’s balance will be an important safety factor in speech-language pathology 

research that utilises VR. Motion sickness may be minimised through the use of postural 

supports and balance screening [33], by having participants remain in a seated position [53], 

by limiting the duration of continuous time spent within a simulated VR environment [33], 

and by allowing the participant to take active control of movement within the virtual 

environment [54]. Risk assessment prior to research participation may alert the researcher 

to the need for such measures, and can be achieved through the use of a predictive 

questionnaire such as the Motion Sickness Susceptibility Questionnaire (MSSQ-Short) [57] or 

Simulator Sickness Questionnaire (SSQ) [58]. Collaboration with physiotherapists or 

occupational therapists might be necessary to ensure posture and balance are adequately 

supported while engaging people with communication disability in VR. 

While limiting the time that participants are continually exposed to VR might be 

important in minimising cybersickness, it might also help to ensure the psychological safety 

of VR users. The feelings of disorientation that may be experienced following exposure to 

VR, in severe cases, may be likened to conditions such as depersonalisation or dissociation 

from the physical self [51]. Madary and Metzinger [13] reinforced this safety concern, 

suggesting the extended periods of immersion could be associated with anxiety and 

depression similar to that reported in individuals who engage in excessive use of video 

games. Whally [50] highlighted these risks for individuals who gain access to activities 

through VR that may be restricted in their real life. While noting that these risks are not 

unique to VR, both Madary and Metzinger [13] and Spiegel [51] link these risks of 

dissociation and disorientation to extended and continuous use of gaming technologies. 

Extended use of VR could also have safety risks associated with continuous noise exposure 

from HMDs, and repetitious movements used in gaming [59]. In order to minimise such risks 
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to research participants, relatively short durations of exposure (e.g., in minutes rather than 

hours) should be maintained in research environments, with monitoring to ensure that 

participants maintain their personal sense of agency. 

In the case of VR Massive Multiplayer Online Games for people with communication 

disability or their communication partners, similar safety considerations apply as for any 

form of online social networking, with associated risks of trolling, cyberbullying, fraud, or 

victimisation [60]. These safety risks may be exacerbated for individuals with 

communication disability due to difficulties in comprehension [61], social awareness, or 

behaviour [62, 63]. Indeed, the potential safety risks associated with trolling, cyberbullying, 

or online victimisation might be exacerbated in an online VR platform due to a sense of 

embodiment achieved through total immersion, also increasing the impact of these 

experiences. While some individuals with technical proficiency may be able to exert 

environmental controls to protect themselves against harm (e.g., setting user controls) or to 

recover from any adverse events (e.g., reporting cyberbullies), it is unlikely that all users 

would have the technical expertise required to perform such protective actions [11]. As 

such, participants in research would to be able to immediately cease the immersive 

experience through removing themselves from the technology and switching it off. 

Conclusion 

While the introduction of new VR technology into communication disability research 

requires careful consideration of ethics and safety, studies to date suggests that research 

can proceed successfully with adequate engagement of appropriately trained 

interdisciplinary teams and the involvement of VR technologists. Researchers need to 

provide adequate supports for people who are engaged in VR experiences to maintain their 
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postural stability, and ensure that the duration of exposure in VR is appropriate. 

Researchers must also be mindful of and attend to the cybersecurity of VR systems, and 

ensure that participants are not exposed to undue influence to participate in VR research 

simply because it is a new technology or through having false hope about its effects. 

This review highlights that research employing VR technology in the field of speech-

language pathology is in its infancy, with very few studies examining its impact in relation to 

the assessment of development of communication skills. Early studies using non-immersive 

VR have demonstrated positive outcomes with emerging evidence of generalisation of some 

functional communication skills from the virtual environment to the physical world. 

Additional evidence from physical and cognitive therapies suggest that the VR modality may 

be highly motivating for those who need to maintain an extended interest and motivation in 

therapy in long-term rehabilitation. VR-based interventions may also aid in the training of 

health professionals and other communication partners; supporting immersive and 

interactive training for these communication partners to establish and practice effective, 

functional, and meaningful interactions with people with communication disability in a safe 

environment. If effective, VR training that targets improved patient-provider 

communication in healthcare settings could serve to improve the quality and safety of 

health services for people with communication disability.  

 

Declaration of Interest: The authors have no conflicts of interest to declare   



Communication Disability in Virtual Reality 

24 
 

References 

1. Shaw T, McGregor D, Brunner M, Keep M, Janssen A, Barnet S. What is eHealth (6)? 
Development of a conceptual model for eHealth: Qualitative study with key informants. J 
Med Internet Res. 2017;19(10):e324. doi: https://doi.org/10.2196/jmir.8106. 

2. Dascal J, Reid M, Ishak WW, Spiegel B, Recacho J, Rosen B, et al. Virtual reality and 
medical inpatients: A systematic review of randomized, controlled trials. Innov Clin 
Neurosci. 2017;14(1-2):14-21. 

3. Laver KE, Lange B, George S, Deutsch JE, Saposnik G, Crotty M. Virtual reality for 
stroke rehabilitation. Cochrane Libr. 2017(11):CD008349. doi: 
https://doi.org10.1002/14651858.CD008349.pub4. 

4. Burdett A, Bowen D. BCS glossary of computing and ICT. Swindon, UK: BCS Learning 
and Development Limited; 2013. 

5. Bateman DR, Srinivas B, Emmett TW, Schleyer TK, Holden RJ, Hendrie HC, et al. 
Categorizing Health Outcomes and Efficacy of mHealth Apps for Persons With Cognitive 
Impairment: A Systematic Review. J Med Internet Res. 2017;19(8):e301. Epub 2017/09/01. 
doi: https://doi.org/10.2196/jmir.7814. 

6. World Health Organization. International Classification of Functioning, Disability and 
Health (ICF). Geneva: World Health Organization; 2001. 

7. The Senate Community Affairs and References Committee. Prevalence of different 
types of speech, language and communication disorders and speech pathology services in 
Australia. Canberra, ACT: Commonwealth of Australia, 2014. 

8. Kandalaft MR, Didehbani N, Krawczyk DC, Allen TT, Chapman SB. Virtual reality social 
cognition training for young adults with high-functioning autism. J Autsim Dev Disord. 
2013;43(1):34-44. doi: https://doi.org/10.1007/s10803-012-1544-6. 

9. Manivannan S, Al-Amri M, Postans M, Westacott LJ, Gray W, Zaben M. The 
effectiveness of virtual reality interventions for improvement of neurocognitive 
performance: A systematic review. J Head Trauma Rehabil. 2018;(early online):1-14. doi: 
10.1097/HRT.0000000000000412. 

10. Parsons TD, Gaggioli A, Riva G. Virtual reality for research in social neuroscience. 
Brain Sci. 2017;7(4):42. Epub 2017/04/20. doi: https://doi.org/10.3390/brainsci7040042. 

11. Stendal K, Balandin S. Virtual worlds for people with autism spectrum disorder: a 
case study in Second Life. Disabil Rehabil. 2015;37(17):1591-8. Epub 2015/05/30. doi: 
https://doi.org/10.3109/09638288.2015.1052577. 

12. Cruz-Neira C, Sandin DJ, DeFanti TA, Kenyon RV, Hart JC. The CAVE. Audio visual 
experience automatic virtual environment. Commun ACM. 1992;35(6):65–72. doi: 
https://doi.org/10.1145/129888.129892. 



Communication Disability in Virtual Reality 

25 
 

13. Madary M, Metzinger TK. Recommendations for good scientific practice and the 
consumers of VR-technology. Frontiers in Robotics and AI. 2016;3(3):1-23. doi: 
https://doi.org/10.3389/frobt.2016.00003. 

14. Halabi O, El-Seoud SA, Alja'am JM, Alpona H, Al-Hemadi M, Al-Hassan D. Design of 
immersive virtual reality system to improve communication skills in individuals with Autism. 
International Journal of Emerging Technologies in Learning. 2017;12(5):50-64. doi: 
https://doi.org/10.3991/ijet.v12i05.6766. 

15. Mennecke B, Konsynski B, Townsend A, Bray D, Lester J. Second Life and other virtual 
worlds: A roadmap for research.  International Conference on Information Systems (ICIS); 
Montreal2007. 

16. Fast-Berglund A, Gong L, Li D. Testing and validating Extended Reality (xR) 
technologies in manufacturing. Procedia Manufacturing. 2018;25:31-8. doi: 
https://doi.org/10.1016/j.promfg.2018.06.054. 

17. Snider L, Majnemer A, Darsaklis V. Virtual reality as a therapeutic modality for 
children with cerebral palsy. Dev Neurorehabil. 2010;13(2):120-8. doi: 
https://doi.org/10.3109/17518420903357753. 

18. Mirelman A, Maidan I, Herman T, Deutsch JE, Giladi N, Hausdorff JM. Virtual reality 
for gait training: Can it induce motor learning to enhance complex walking and reduce fall 
risk in patients with parkinson's disease? The Journals of Gerontology: Series A. 
2011;66A(1):234-40. doi: 10.1093/gerona/glq201. 

19. Housman SJ, Scott KM, Reikensmeyer DJ. A randomized controlled trial of gravity-
supported, computer-enhanced arm exercise for individuals with severe hemiparesis. 
Neurorehabil Neural Repair. 2009;23(5):505-14. doi: 
https://doi.org/10.1177/1545968308331148. 

20. Shin JH, Park SB, Jang SH. Effects of game‐based virtual reality on health‐related 
quality of life in chronic stroke patients: a randomized, controlled study. Comput Biol Med. 
2015;63:92-8. doi: https://doi.org/10.1016/j.compbiomed.2015.03.011. 

21. Ucar D, Paker N, Bugdayci D. Lokomat: a therapeutic chance for patients with chronic 
hemiplegia. NeuroRehabilitation. 2014;34(3):447-53. doi: https://doi.org/10.3233/NRE-
141054. 

22. Manera V, Chapoulie E, Bourgeois J, Guerchouche R, David R, Ondrej J, et al. A 
feasibility study with image-based rendered virtual reality in patients with mild cognitive 
impairment and dementia. PLoS ONE. 2016;11(3):e0151487. doi: 
https://doi.org/10.1371/journal.pone.0151487. 

23. Krijn M, Emmelkamp PM, Olafsson RP, Biemond R. Virtual reality exposure therapy 
of anxiety disorders: A review. Clin Psychol Rev. 2004;24(3):259-81. doi: 
https://doi.org/10.1016/j.cpr.2004.04.001. 



Communication Disability in Virtual Reality 

26 
 

24. Parsons TD, Rizzo AA. Affective outcomes of virtual reality exposure therapy for 
anxiety and specific phobias: A meta-analysis. J Behav Ther Exp Psychiatry. 2008;39(3):250-
61. doi: https://doi.org/10.1016/j.jbtep.2007.07.007. 

25. Walkom G. Virtual reality exposure therapy: To benefit those who stutter and treat 
social anxiety. In: IEEE, editor. 2016 International Conference on Interactive Technologies 
and Games (ITAG); 26-27 Oct Nottingham, UK 2016. 

26. EVA. EVA Park London, UK: City, University of London; 2018 [cited 2018 27 June]. 
Available from: http://smcse.city.ac.uk/eva/. 

27. Marshall J, Booth T, Devane N, Galliers J, Greenwood H, Hilari K, et al. Evaluating the 
benefits of aphasia intervention delivered in virtual reality: Results of a quasi-randomised 
study. PLoS ONE. 2016;11(8):e0160381. doi: https://doi.org/10.1371/journal.pone.0160381. 

28. Carragher M, Talbot R, Devane N, Rose M, Marshall J. Delivering storytelling 
intervention in the virtual world of EVA Park. Aphasiology. 2018;early online. doi: 
https://doi.org/10.1080/02687038.2018.1484880. 

29. Marshall J, Devane N, Edmonds L, Talbot R, Wilson S, Woolf C, et al. Delivering word 
retrieval therapies for people with aphasia in a virtual communication environment. 
Aphasiology. 2018;32(9):1054-74. doi: https://doi.org/10.1080/02687038.2018.1488237. 

30. Galliers J, Wilson S, Marshall J, Talbot R, Devane N, Booth T, et al. Experiencing EVA 
park, a multi-user virtual world for people with aphasia. ACM Trans Access Comput. 
2017;10(4):1-24. doi: https://doi.org/10.1145/3134227. 

31. Amaya A, Woolf C, Devane N, Galliers J, Talbot R, Wilson S, et al. Receiving aphasia 
intervention in a virtual environment: The participants’ perspective. Aphasiology. 
2018;32(5):538-58. doi: https://doi.org/10.1080/02687038.2018.1431831. 

32. Stendal K, Balandin S, Molka-Danielsen J. Virtual worlds: A new opportunity for 
people with lifelong disability? J Intellect Dev Disabil. 2011;36(1):80-3. Epub 2010/11/13. 
doi: https://doi.org/10.3109/13668250.2011.526597. 

33. Jones MB, Kennedy RS, Stanney KM. Toward systematic control of cybersickness. 
Presence: Teleoperators and Virtual Environments. 2004;13(5):589-600. doi: 
https://doi.org/10.1162/1054746042545247. 

34. Simmons-Mackie N, Damico JS. Exploring clinical interaction in speech-language 
therapy: Narrative, discourse and relationships. In: Fourie RJ, editor. Therapeutic processes 
for communication disorders: A Guide for Clinicians and Students. Hove, East Sussex: 
Psychology Press; 2010. p. 51-68. 

35. Garcia LJ, Rebolledo M, Metth´e L, Lefebvre R. The potential of virtual reality to 
assess functional communication in aphasia. Top Lang Disord. 2007;27(3):272-88. doi: 
https://doi.org/10.1097/01.TLD.0000285360.18298.86. 



Communication Disability in Virtual Reality 

27 
 

36. Mantovani F, Castelnuovo G, Gaggioli A, Riva G. Virtual reality training for health-
care professionals. Cyberpsychol Behav. 2003;6(4):389-95. doi: 
https://doi.org/10.1089/109493103322278772. 

37. Conradi E, Kavia S, Burden D, Rice A, Woodham L, Beaumont C, et al. Virtual patients 
in a virtual world: Training paramedic students for practice. Medical teacher. 
2009;31(8):713-20. Epub 2009/10/09. doi: https://doi.org/10.1080/01421590903134160. 

38. Maicher K, Danforth D, Price A, Zimmerman L, Wilcox B, Liston B, et al. Developing a 
conversational virtual standardized patient to enable students to practice history-taking 
skills. Simul Healthc. 2017;12(2):124-31. doi: 
https://doi.org/10.1097/SIH.0000000000000195. 

39. Foronda C, Gattamorta K, Snowden K, Bauman EB. Use of virtual clinical simulation 
to improve communication skills of baccalaureate nursing students: A pilot study. Nurse 
Educ Today. 2014;34(6):e53-7. doi: https://doi.org/10.1016/j.nedt.2013.10.007. 

40. Brey P. The ethics of representation and action in virtual reality. Ethics Inf Technol. 
1999;1(1):5-14. doi: https://doi.org/10.1023/A:1010069907461. 

41. Slater M, Antley A, Davison A, Swapp D, Guger C, Barker C, et al. A virtual reprise of 
the Stanley Milgram obedience experiments. PLoS ONE. 2006;1(1):e39. doi: 
https://doi.org/10.1371/journal.pone.0000039. 

42. Jutten LH, Mark RE, Maria Janssen BWJ, Rietsema J, Droes RM, Sitskoorn MM. 
Testing the effectivity of the mixed virtual reality training Into D'mentia for informal 
caregivers of people with dementia: Protocol for a longitudinal, quasi-experimental study. 
BMJ Open. 2017;7(8):e015702. doi: https://doi.org/10.1136/bmjopen-2016-015702. 

43. Flower A, Burns MK, Bottsford-Miller NA. Meta-analysis of disability simulation 
research. Remedial Spec Educ. 2007;28(2):72-9. doi: 
https://doi.org/10.1177/07419325070280020601. 

44. Nario-Redmond MR, Gospodinov D, Cobb A. Crip for a day: The unintended negative 
consequences of disability simulations. Rehabil Psychol. 2017;62(3):324-33. doi: 
https://doi.org/10.1037/rep0000127. 

45. Kent-Walsh J, Murza KA, Malani MD, Binger C. Effects of communication partner 
instruction on the communication of individuals using AAC: A meta-analysis. Augment Altern 
Comm. 2015;31(4):271-84. doi: https://doi.org/10.3109/07434618.2015.1052153. 

46. Simmons-Mackie N, Raymer A, Cherney LR. Communication partner training in 
aphasia: An updated systematic review. Arch Phys Med Rehabil. 2016;97(12):2202-21. doi: 
https://doi.org/10.1016/j.apmr.2016.03.023. 

47. Togher L, McDonald S, Tate R, Rietdijk R, Power E. The effectiveness of social 
communication partner training for adults with severe chronic TBI and their families using a 
measure of perceived communication ability. NeuroRehabilitation. 2016;38(3):243-55. doi: 
https://doi.org/10.3233/NRE-151316. 



Communication Disability in Virtual Reality 

28 
 

48. Peck T, Seinfeld S, Aglioti S, Slater M. Putting yourself in the skin of a black avatar 
reduces implicit racial bias. Conscious Cogn. 2013;22(3):779-87. doi: 
https://doi.org/10.1016/j.concog.2013.04.016. 

49. Hershfield H, Goldstein D, Sharpe W, Fox J, Yeykelis L, Carstensen L, et al. Increasing 
saving behavior through age-progressed renderings of the future self. J Mark Res. 
2011;48:23-37. doi: https://doi.org/10.1509/jmkr.48.SPL.S23. 

50. Whally LJ. Ethical issues in the application of virtual reality to medicine. Comput Biol 
Med. 1995;25(2):107-14. doi: https://doi.org/10.1016/0010-4825(95)00008-R. 

51. Spiegel JS. The ethics of virtual reality technology: Social hazards and public policy 
recommendations. Sci Eng Ethics. 2017;early online:1-14. doi: 
https://doi.org/10.1007/s11948-017-9979-y. 

52. Oculus VR LLC. Oculus Privacy Policy Menlo Park, CA: Facebook; 2018 [updated 20 
May, 2018; cited 2018 2 July]. Available from: https://www.oculus.com/legal/privacy-
policy/. 

53. Merhi O, Faugloire E, Flanagan M, Stoffregen TA. Motion sickness, console video 
games, and head-mounted displays. Hum Factors. 2007;49(5):920-34. Epub 2007/10/06. 
doi: https://doi.org/10.1518/001872007X230262. 

54. Sharples S, Cobb S, Moody A, Wilson JR. Virtual reality induced symptoms and effects 
(VRISE): Comparison of head mounted display (HMD), desktop and projection display 
systems. Displays. 2008;29(2):58-69. doi: https://doi.org/10.1016/j.displa.2007.09.005. 

55. Jankovic J. Parkinson’s disease: Clinical features and diagnosis. J Neurol Neurosurg 
Psychiatry. 2008;79(4):368-76. doi: https://doi.org/10.1136/jnnp.2007.131045. 

56. Rose J, Wolff DR, Jones VK, Bloch DA, Oehlert JW, Gamble JG. Postural balance in 
children with cerebral palsy. Dev Med Child Neurol. 2002;44(1):58-63. doi: 
https://doi.org/10.1017/S0012162201001669  

57. Golding JF. Motion sickness susceptibility questionnaire revised and its relationship 
to other forms of sickness. Brain Res Bull. 1998;47(5):507-16. doi: 
https://doi.org/10.1016/S0361-9230(98)00091-4. 

58. Kennedy RS, Lane NE, Berbaum KS, Lilienthal MG. Simulator Sickness Questionnaire: 
An enhanced method for quantifying simulator sickness. Int J Aviat Psychol. 1993;3(3):203-
20. doi: https://doi.org/10.1207/s15327108ijap0303_3. 

59. Stanney KM. Realizing the full potential of virtual reality: Human factors ssues that 
could stand in the way.  Virtual Reality Annual International Symposium; March 11-25; 
North Carolina: IEEE Computer Society Press; 1995. 

60. Jenaro C, Flores N, Fr´ias C. Systematic review of empirical studies on cyberbullying 
in adults: What we know and what we should investigate. Aggress Violent Behav. 
2018;38:113-22. doi: https://doi.org/10.1016/j.avb.2017.12.003. 



Communication Disability in Virtual Reality 

29 
 

61. Hemsley B, Dann S, Palmer S, Allan M, Balandin S. “We definitely need an audience”: 
Experiences of Twitter, Twitter networks and tweet content in adults with severe 
communication disabilities who use augmentative and alternative communication (AAC). 
Disabil Rehabil. 2015;37:1531-42. doi: https://doi.org/10.3109/09638288.2015.1045990. 

62. Brunner M, Hemsley B, Dann S, Togher L, Palmer S. Hashtag# TBI: A content and 
network data analysis of tweets about Traumatic Brain Injury. Brain Inj. 2018;32(1):49-63. 
doi: https://doi.org/10.1080/02699052.2017.1403047. 

63. Lough E, Fisher MH. Internet use and online safety in adults with Williams syndrome. 
J Intellect Disabil Res. 2016;60(10):1020-30. doi: https://doi.org/10.1111/jir.12281. 


