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ABSTRACT 

Problem: Virtual reality (VR) is an emerging technology that serves to position the user 

in control of a virtual environment to maximize interest and function. VR is a context for 

intervention included in the Occupational Therapy Practice Framework: Domain and 

Process 3rd edition (OTPF-3; AOTA, 2014). It is crucial that occupational therapy (OT) 

practitioners enhance their knowledge about VR technology used by their clients to 

provide effective client-centered practice (AOTA, 2010). There is a lack of organization 

of the literature and research evidence regarding the use of VR as an intervention 

modality. While there has been a significant increase in recent literature supporting the 

use of VR in OT, there is a need for manuals and resources to guide clinicians in using 

VR as a therapeutic modality (Levac & Miller, 2013; Proffitt & Lange, 2015).  

 

Methods: An extensive literature review for articles regarding the use of the Xbox 

Kinect and Nintendo Wii within OT was conducted using five databases. Relevant data 

was extracted from each article related to the use of the Xbox Kinect or Nintendo Wii in 

intervention to synthesize the findings into charts. The construction of the charts followed 

the organization of the OTPF-3 (AOTA, 2014).   

 

Product: The authors of this product created an evidence-based resource to guide OT 

practitioners' use of VR. The intended purpose of this product, Virtual Reality: An 

Evidence-Based Guide, is to assist OT practitioners' adaptation and/or modification of 
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VR activities to address individual client needs. Using this product as a guide to current 

knowledge and evidence regarding intervention in the context of VR, OT practitioners 

will be better equipped to make safe and effective choices. To further support 

development of literature regarding VR, the authors of this product recommended areas 

for future research.  
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CHAPTER I 

INTRODUCTION 

 Virtual reality (VR) is a context and treatment modality being used by 

occupational therapy (OT) in innovative ways to provide intervention to clients (AOTA, 

2014). Intervention provided by OT practitioners should be supported by evidence. 

Although there is an abundance of literature regarding VR in OT, there is no centralized 

organizational framework that can be utilized by OTs to identify evidence for effective 

use of VR. Levac and Miller (2013) and Proffitt and Lange (2015) describe the need for 

manuals and resources to guide the use of VR as a therapeutic modality. This product 

provides a framework for OT practitioners to locate and use relevant evidence in order to 

guide intervention. 

Problem 

VR as a new technology, is being used by OT in a variety of ways as the 

technology has become accessible (Bondoc, Powers, Herz, & Hermann, 2010; Sparkes-

Griffin, 2013). Barriers to effectively implementing VR by therapists include the lack of 

time, knowledge, organization, and resources (Glegg et al., 2013; Levac & Miller, 2013; 

Proffitt & Lange, 2015). Despite the presence of numerous articles (more than 2,000 were 

located as potential for being used in this scholarly project) regarding the use of VR in 

OT, there is not a simple way for OT practitioners to access and incorporate this 

literature. This impedes addressing specific client needs with evidence-based practice. 

The only apparent method available to locate articles related to what OT practitioners 
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would like to address, is through reading a multitude of articles in various databases and 

analyzing their application to the present situation. 

 Searching for relevant literature through databases requires effort and time from 

the OT practitioner. This is a challenge and concern for OT practitioners due to 

increasing productivity demands (Yamkovenko, 2015). The authors of this scholarly 

project conducted a literature review to better understand and confirm this need within 

occupational therapy.  

Literature Review 

 The authors of this product conducted a literature review of current VR 

technologies and their use within the domain of OT (AOTA, 2014). There were 

numerous technologies identified in the literature including GestureTek, Oculus Rift, 

Xbox Kinect, Sony PlayStation EyeToy, Nintendo Wii, XavixPort Gloves and other 

custom created devices utilized by specific clinics. This availability of VR technologies 

allows for practitioners to address a variety of client conditions utilizing a variety of 

newly developed treatment methods. These devices allow for engagement in meaningful 

tasks within a safe environment, including both the clinic and home environments 

(Bondoc et al., 2013). 

Benefits supported by the variety of VR devices available for practice include 

numerous populations and client factors that have been researched. Many of the 

identified benefits related to the participants’ perceptions of enjoyment and motivation 

for their inclusion, as well as practitioner perceptions of their ease of use, usefulness, and 

evidence-based improvements. This demonstrates use of VR as a context to provide 

meaningful and purposeful activity (AOTA, 2014). However, many barriers for the 
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inclusion of VR in OT were identified including; lack of familiarity with the VR systems, 

discrepancies against VR’s use with certain populations, such as the elderly, lack of 

customization of consumer-end technologies, and a lack of organization of current 

literature to ensure appropriate use of VR in therapy. Lack of organization of the 

literature was the primary barrier the authors of this product addressed in developing an 

evidence-based guide regarding VR’s use in OT titled, Virtual Reality: An Evidence-

based Guide for Occupational Therapy.!!

Methodology 

 The development of this scholarly project required an organizational framework 

to direct the creation of the guide Virtual Reality: An Evidence-based Guide for 

Occupational Therapy, and to allow for simple implementation into practice. To meet 

these needs, the developers of this guide utilized the domain of the Occupational Therapy 

Practice Framework: Domain and Process, 3rd edition (OTPF-3; AOTA, 2014) as a 

categorization system. The OTPF-3 is an official document utilized by OT practitioners, 

students, and other members of healthcare to present and describe OT practice constructs 

(AOTA, 2014, S1). The domain of the OTPF-3 includes the Aspects (or sections) utilized 

in the guide including; occupations, client factors, performance skills, performance 

patterns, and context and environment (AOTA, 2014). The presentation of the domain of 

OT in this comprehensive manner allows for OT practitioners to apply its concepts across 

settings and populations.  

 The OTPF-3 presented as a superior choice for a guiding framework over other 

theoretical models and frames of reference within OT, which are often more specific to 

certain conditions, populations, settings, and/or treatment methods. Using the OTPF-3 as 
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an organizational framework, therefore allows OT practitioners to have the freedom to 

additionally use preferred models and frames of reference as indicated by their 

populations and settings. The flexibility, objectivity, and comprehensiveness of the 

OTPF-3 allows for its application to all clients within all settings and situations (AOTA, 

2014).  

Following the identification of the organizing framework, the authors of this 

guide performed a rigorous review of the literature to identify and organize OT-related 

evidence pertaining to VR as a treatment modality. Five databases were searched for 

related articles based on previously identified search terms, inclusion criteria, and 

exclusion criteria. This search resulted in reviewing over 2000 abstracts to identify the 

articles’ relevance to this product. Each article that met the inclusion criteria was then 

analyzed to retrieve pertinent information that was later entered as individual data entries. 

All pertinent evidence-based findings were then organized according to the OTPF-3 to 

form the stated product (AOTA, 2014).  

Product 

 The result of this scholarly project includes a product to be utilized as an 

evidence-based guide to current VR-related literature. This guide can be interpreted by 

following the layout of its organizational framework, the domain of the OTPF-3. The 

product contains multiple sections including Occupations, Client Factors, Performance 

Skills, Performance Patterns, and Context and Environment, all from the OTPF-3, as well 

as an additional section for each Assessment Tools and Case Scenarios. Although 

Assessment Tools is not an aspect of the OTPF-3, the authors of this evidence-based 

guide created a section pertaining to these tools, as they are a key part of OT assessment 
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and guiding intervention and often measure a multitude of components that are identified 

in the OTPF-3 (AOTA, 2014). The last section of Case Scenarios was created to provide 

examples of how each section can be utilized to identify literature pertaining to specific 

therapy goals in order to incorporate VR into therapy.  

Summary  

 This guide was created to assist the OT practitioner in implementing effective use 

of VR as a treatment modality and context. There is a need for resources and guides 

organizing the evidence for effective use of VR which is further impeded by the barriers 

of lack of time and knowledge (Glegg et al., 2013; Levac & Miller, 2013; Proffitt & 

Lange, 2015). This need was confirmed through a review of the literature by the authors 

of this project. Following confirmation of this need, the authors utilized the OTPF-3 as an 

organizational framework to create a comprehensive guide titled Virtual Reality: An 

Evidence-Based Guide for Occupational Therapy. This guide serves to assist OT 

practitioners in locating relevant articles to apply VR within a variety of intervention 

situations. The literature exploring the use of VR within OT is discussed in Chapter II. 

  



! 6!

 
 
 
 
 

CHAPTER II 

LITERATURE REVIEW 

Introduction!

Technology today is advancing medicine at an accelerating rate. Among modern 

types of technology is virtual reality (VR). The use of VR is promising in healthcare for 

practitioner training, evaluation, and intervention (AOTA, 2013; Foronda & Bauman, 

2014; Luna-Oliva et al., 2013). In the field of Occupational Therapy (OT) VR can 

provide increased independence for everyday activities and motivation for participants 

through meaningful, purposeful, and engaging tasks (Bondoc et al., 2010; Chen et al., 

2014; Sparkes-Griffin, 2013). A significant barrier to the use of VR for therapists is limited 

access to resources for learning how to use VR effectively (Levac & Miller, 2013; 

Proffitt & Lange, 2015). The purpose of this literature review is to describe VR 

technology, benefits, barriers, and efficacy of what OT practitioners currently use.!

Types of Virtual Reality!

VR technology is being increasingly incorporated into daily life through devices 

such as smartphones, televisions, and various forms of wearable technology. VR is a 

computer-generated environment, or interface, in which individuals can interact passively 

or actively. Within OT, VR is considered a context and environment where occupation 

takes place, and can also be used for therapeutic intervention (AOTA, 2014). Augmented 

reality is another term emerging in literature, which differs from VR in that the 

computer-generated renderings of objects are overlaid on the real-world environment and 
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its components (Virtual Reality Society [VRS], 2015). The delineation of types of 

technology such as VR and augmented reality can be categorized in a variety of ways. 

For the purpose of this paper, VR will be used as a general term to describe an 

environment or context that is assisted by computer-generated images. Two common 

implementations of VR are a television or monitor and head-mounted displays. VR can 

be partially immersive, such as watching a television, or fully immersive as exemplified 

by goggles that cover a participant's full field of view, such as the Oculus Rift. Primary 

examples of types of time context include synchronous video such as a teleconference, 

which occurs in real time, and asynchronous video, such as a recorded lecture (AOTA, 

2013). However, VR can occur in a simulated environment entirely. The primary 

examples of VR used by clinicians discussed in this literature review are the Xbox Kinect 

and Nintendo Wii. These consumer-based consoles have had a history of being affordable 

and therefore accessible. !

Benefits of VR for OT practice!

There are multiple benefits for the use of VR in OT for both interventions and 

assessment tools (DeMatteo, Greenspoon, Levac, Harper & Rubinoff, 2012). There is a 

growing body of evidence supporting the use of the VR as a therapeutic context. 

Underserved populations can be better accessed by OT practitioners with VR such as 

through the use of telehealth (AOTA, 2013). VR can also be a resource for home health 

OT practitioners or a method for home programming as consoles are becoming 

increasingly more common in households (Choi et al., 2014; Plow & Finlayson, 2014). 

As opposed to the large overhead costs of creating medical devices with poor versatility, 

consumer-based devices can already be found in households, which provides an effective 
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opportunity to reach the clients. Another form of access VR generates is through 

promoting participation in physical or social activities for individuals with disabilities 

through modified or simulated environments (Park, Lee, & Ko, 2013). By changing the 

environment, VR provides control that can facilitate independence and success (AOTA, 

2014). Greater control and ability to participate in the activities encourages motivation 

(Chen et al., 2014). Due to control and an increased chance of success, participants can 

engage in real-time practice of occupations or tasks related to occupation in meaningful, 

purposeful, and enjoyable ways (Salem, Gropack, Coffin, & Godwin, 2012). Through 

simulation with the VR systems that create non-contact engagement in activities, VR can 

be a safe environment for clients to trial activities (Farrow & Reid, 2004; Plow & 

Finlayson, 2014; Salem et al., 2012; Saposnik et al., 2010; Williams, Doherty, Bender, 

Mattox, & Tibbs, 2011). !

Both OT practitioners and clients have described VR as beneficial. Researchers 

have found VR can be a flexible tool in clinical practice, as it is both affordable and 

easily accessible (Farrow & Reid, 2004; Gutiérrez et al., 2013; Luna-Oliva et al., 2013; 

Plow & Finlayson, 2014; Williams et al., 2011; Yip & Man, 2013). OT practitioners have 

also stated that VR is beneficial because it promotes increased motivation through 

various activities such as games (HyeonHui & GyuChang, 2013; Nam-Yong, Dong-Kyu, 

& Hyun-Seung, 2015 ), dancing (Nam-Yong et al., 2015), walking simulation (Lloréns, 

Gil-Gómez, Alcañiz, Colomer, & Noé, 2015) and role playing (Kandalaft, Didehbani, 

Krawczyk, Allen, & Chapman, 2013). Lastly, practitioners have expressed that VR is 

especially useful because it promotes engagement in physical activity (Celinder & 

Peoples, 2012; Plow & Finlayson; 2014). Similar to positive aspects identified by 
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researchers and OT practitioners, participants have expressed their own opinions of the 

use of VR in therapy. !

Perhaps more important to the use of VR in therapy than OT practitioners' 

perspectives are the participants' perspectives of VR. Researchers found positive opinions 

for the use of VR in therapy by clients for as it is: engaging (Celinder & Peoples, 2012; 

Chen et al., 2014; Plow & Finlayson, 2014), enjoyable and fun (Chen et al., 2014; 

DeMatteo et al., 2012; Deutsch et al., 2013; Plow & Finlayson, 2014), able to sustain 

attention for a length of time (Farrow & Reid, 2004), and adds variety to the day 

(Celinder & Peoples, 2012). Other participants stated they enjoyed tracking progress with 

the Wii (Plow & Finlayson, 2014) and were able to increase socialization through the use 

of VR's (Williams et al., 2011). For those who had limited involvement in activities due 

to disabilities, injuries, or illness, VR was a way to safely re-engage in lost activities, 

such as golf and exercise, within their own home or in therapy. (Farrow & Reid, 2004; 

Plow & Finlayson, 2014).  This re-engagement in lost activities may increase 

participants' self-esteem through their being able to identify themselves as active and able 

to engage in physical activities. This also can reassure participants of the abilities and 

health they still possess (Plow & Finlayson, 2014). When used as an assessment tool for 

recognizing a children’s readiness to return to physical activity following a traumatic 

brain injury, the children preferred VR over standardized assessments (DeMatteo et al., 

2012). Lastly, participants in a study by Plow and Finlayson (2014) enjoyed the use of 

the Wii over other forms of VR activities due to its lack of violence that is often 

stereotyped in gaming activities. The variety of positive opinions regarding the use of VR 
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demonstrates an increased demand for OT practitioners and researchers to be 

knowledgeable on its appropriate and evidence-based use within clinical practice. !

Client Populations for VR!

 The versatility of using the VR context for intervention allows it to be adapted to 

meet the needs of a variety of client populations. Researchers have found evidence 

supporting the use of VR with individuals affected by a variety of diagnoses (Table 1). 

While different conditions require different approaches to the use of VR, this spectrum 

indicates a likelihood of undiscovered efficacy with other populations.!

Table 1: Diagnoses addressed using VR!

Population! References! General Findings!

Stroke ! Celinder & Peoples, 

2012; Chen et al., 2014; 

Choi et al., 2014;  

Deutsch et al., 2013; 

Farrow & Reid, 2004; 

HyeonHui & GyuChang, 

2013; Lloréns, Gil-

Gómez, Alcañiz, 

Colomer, & Noé, 2015; 

Saposnik et al., 2010!

While the stroke population is a major category 

for VR research, significant results remain 

limited. Positive improvements have been found 

in a variety of physical client factors due to the 

movement-based activities. With the stroke 

population, VR has been as effective as 

traditional OT in treating symptoms of stroke 

but has been shown to be an excellent tool in 

addition to traditional rehabilitation.!

Cognitive Chang, Kang, & Huang, VR worked as a prompting device in the 
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impairment! 2013! workplace demonstrating potential as an 

effective tool for job skills training and 

vocational support.!

Traumatic 

brain injury!

DeMatteo et al., 2012; 

Levac & Miller, 2013; 

Yip & Man, 2013!

VR was used as an assessment tool for pediatrics 

prior to the return of physical activities post 

injury, though had limited support for addressing 

balance. VR can be effective at both memory 

training and providing compensatory strategies 

for daily function. VR is motivating, accessible 

at home for home treatment, applicable to assess 

exertion, but currently lacks customizability for 

this population.!

Multiple 

sclerosis!

Gutiérrez et al., 2013; 

Plow & Finlayson, 2014!

As an alternative means to exercises, VR can be 

a way to gain an identity as someone who 

exercises which can be prohibited by symptoms 

of MS. Use of VR for MS treatment resulted in 

similar results to standard therapies to address 

balance and posture. A benefit for individuals 

with MS, is VR can be used at home and 

activities can be trialed prior to attempting them 

in the natural setting. However, participants 

expressed a need for customizability and 
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concerns for falling prompting researchers to 

encourage continued understanding of the 

efficacy and safety of VR use with this 

population.!

High 

functioning 

autism !

Kandalaft, Didehbani, 

Krawczyk, Allen, & 

Chapman, 2013!

Researchers examined the use of VR as a tool 

for developing social skills in individuals with 

autism. The researchers found the results to be 

positive but not significant.!

Cerebral palsy! Luna-Oliva et al., 2013! Treatment using VR movement games in 

addition to traditional physiotherapy was 

effective for children with cerebral palsy (CP) to 

address a variety of physical client factors. !

Developmental 

delay!

Salem et al., 2012! The Wii is beneficial to address deficits in 

single-leg stance, grip, and strength for children 

with developmental delays. The Wii was also 

safe, feasible, and beneficial to this population. !

Parkinson’s! Nam-Yong, Dong-Kyu, 

& Hyun-Seung, 2015 !

VR can be a multifaceted intervention tool for 

treatment of Parkinson's addressing balance, 

ADLs, and depression. !

Chronic low 

back pain !

Park, Lee, & Ko, 2013! The researchers of this study compared the use 

of the Wii to lumbar stabilization exercises. Wii 
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was found to have beneficial impact on pain, 

quality of life, and mental health. !

Well elderly ! Williams et al., 2011! The use of the Wii with the well elderly 

population facilitated improvement with 

balance, the Wolf Functional Motor Test, grip 

strength, and the Box and Block Test promoting 

increased ability to complete daily tasks.!

Depression! Nam-Yong et al., 2015; 

Park, Lee, & Ko, 2013!

The use of VR by providing a motivating and 

accessible means to activity has had significant 

positive results in mental health including 

decreasing depression symptoms and increasing 

quality of life.!

!
Client Factors Addressed by VR!

 The client factors addressed with the use of VR can be both cognitive and 

physical as demonstrated in Table 2. Following simulated practice with VR systems to 

address any deficits in client factors, ADLs can be addressed with a transition to 

occupation-based activity following the guidance of a therapist!

Table 2: Client Factors addressed using VR!

Client Factor! References! General Findings!

Gross movement activity 

facilitating balance!

DeMatteo et al., 2012; 

Lloréns et al., 2015; Luna-

VR use resulted in positive, but 

weak results for the majority of 
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Oliva et al., 2013; Nam-

Yong et al., 2015; Park, Lee, 

& Ko, 2013; Salem et al., 

2012; Williams et al., 2011!

studies when addressing balance 

with the primary benefit being 

greater control and safer practice 

environment.!

Core strength ! Park, Lee, & Ko, 2013! The researchers of this study found 

the Wii effective, but less so than 

stabilization exercises for core 

strength. !

Endurance! DeMatteo et al., 2012; Park, 

Lee, & Ko, 2013; Williams, 

et al., 2011!

The Wii was beneficial and 

appropriate to measure exertion 

ability in children with TBI for 

return to safe daily activity. Both 

energy and endurance can be 

progressed with the use of the Wii.!

Lower extremity (LE) 

function including gait, 

running, jumping, 

stepping!

Luna-Oliva et al., 2013; 

Salem et al., 2012; Plow & 

Finlayson, 2014!

VR was beneficial for improving 

LE function in individuals with 

Parkinson's Disease and children 

with developmental delay. 

Individuals with MS also reported 

they perceived the use of the Wii 

to be appropriate and beneficial 

overall when used to address LE 
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functions. !

Upper extremity (UE) 

function including fine 

motor/manual dexterity, 

grip, and coordination!

Chen et al., 2014; Choi et al., 

2014; Luna-Oliva et al., 

2013; Saposnik et al., 2010!

 The use of VR to address UE 

function is controversial, with 

Luna-Oliva et al. (2013) and Chen 

et al. (2014) stating that there is 

potential for VR's use, yet 

insignificant results, and Saposnik 

et al. (2010) stating VR was able 

to improve results on the WOLF 

functional Motor test, grip 

strength, and the Box and Block 

Test at a significance level. !

Mental functions 

including; attention, 

visual-spatial, memory, 

and social skills!

Kandalaft et al., 2013; Yip & 

Man, 2013!

The versatility of VR can be 

utilized with different programs, 

applications, and games to address 

these client factors. The ability to 

modify the task for the participants 

is critical to the effectiveness of 

VR in this context.!

!
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Barriers for VR in OT Practice!

 The use of VR as a treatment modality is a relatively recent advent with a 

growing body of literature surrounding efficacy with its use. System consoles such as the 

Nintendo Wii and Xbox Kinect have only recently provided movement-based games that 

can target physical interaction aside from a handheld controller. Due to the novelty of this 

technology, a variety of barriers and challenges currently exist. The primary barriers 

found during this literature review included: practitioner familiarity, generational 

discrepancies, lack of customizability, and lack organization of current literature. These 

barriers prevent practitioners from effective incorporation and utilization of VR.!

Practitioner familiarity.!

The immediate challenge to the effective use of VR is the training and familiarity 

with the system consoles (Levac & Miller, 2013). While OT practitioners are required to 

remain up to date with current technology, many practicing clinicians have had little 

experience with VR systems and report a need for training and resources (AOTA, 2014; 

Glegg et al., 2013). A challenge with using VR systems that may also be affected by lack 

of familiarity is the time required to set up and maintain the system consoles (Levac & 

Miller, 2013). With the pressure of time constraints and productivity standards, turning 

on and game set up can be a significant barrier. Active games, such as Wii Sports and 

Kinect Dance, have space demands that complicate the mobility of game systems and 

increase practitioner familiarity with additional demands that may not have been 

anticipated. These demands for practitioner familiarity with the VR systems complicate 

their use within therapy. !
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Generational discrepancies.!

There is a generational discrepancy with participants' motivation to participate in 

VR-related activities. The geriatric population may be more likely to experience lack of 

interest while the pediatric population may experience an over interest or a preference for 

the use of VR over other interventions (Dematteo et al., 2012; Levac & Miller, 2013). 

Other individuals may not express an interest in VR due to the extreme challenges 

presented to those with limited abilities. Due to the lack of ability to grade the activities, 

participants may not enjoy the use of VR due to activities being too challenging (Plow & 

Finlayson, 2014). VR has been found to be motivating and meaningful to many clients, 

but OT practitioners will still have to use clinical judgment to determine the use of VR on 

an individual basis. A common use of VR in the pediatric population is as a reward or 

motivator, which creates new practical and ethical challenges. One challenge is 

promoting a reduced interest in other interventions occurring in the pediatric population, 

which may have similar effects in individuals with cognitive impairments (Levac & 

Miller, 2013). Lack of motivation, while requiring assessment on an individual basis, 

may present to be a barrier to the use of VR in therapy. !

Lack of customizability.!

Another barrier with the use of VR is the limited ability to modify and 

individualize treatment activities using existing games and system consoles (Levac & 

Miller, 2013).  Farrow and Reid (2004) discuss this issue with their use of the Xbox 

Kinect and the inability to grade the activities to match the participant’s abilities. The 

inability to modify game controls and demands to match the client’s needs can lead to 

user frustration (Plow & Finlayson, 2014). This inability creates a barrier to providing the 
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appropriate challenge to match specific client factors. It is critical to the efficacy and 

ethical use of VR by OT’s to clearly identify the specific client factors being addressed in 

intervention, and how they are specifically being met through the use of VR through 

individualized treatment. Despite the potential of VR as a useful tool in collecting 

objective treatment data, this lack of customizability presents a barrier for its ethical use 

within therapy. !

Lack of literature organization.!

The last barrier for the use of VR systems in therapy includes the lack of 

organization of current literature and evidence, results that are not significant, the need 

for skilled therapist input when VR is used in intervention. Multiple studies demonstrated 

a lack of significant difference between control groups and VR groups; however, others 

demonstrated that VR was not beneficial. Choi et al. (2014) found no improvement in 

grip strength, DeMatteo et al (2012) found no ability to assess balance with VR, and 

Park, Lee, and Ko (2013) found no improvement in fine motor skills and abilities. The 

presence of research with insignificant results dictates that if VR is to be used in 

treatment, research that supports its use must be either located or conducted. For 

treatment planning and billing, identification of a strong rationale can be challenging 

without protocols, resources, and the support of research to guide therapist interventions. 

Lastly, the use of VR as a therapeutic intervention does not replace the therapist's 

involvement (Bondoc et al., 2010; Salem et al., 2012), but increases the need for 

knowledge that OT practitioners must have to use VR therapeutically. OT practitioners 

must understand how to modify and chose VR activities that address the needs of their 

participants. Currently, no organization of the research and literature exists to guide OT 
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practitioners on how to correctly use VR within therapy for the benefit of their 

participants. !

Summary!

VR's use in therapy and medicine is increasing due to technological advances 

improving accessibility, versatility, and function. A variety of VR devices currently exist, 

including the consumer-oriented Nintendo Wii and Xbox Kinect. These VR systems have 

benefits that demonstrate their potential as a safe, therapeutic context, as well as through 

providing a variety of activities, games, and tasks for clinical practice. The use of VR 

supports reaching a diverse population to address a variety of client factors while 

continuing to individualize treatment. However, barriers to the use of VR as a clinical 

tool in OT practice include: practitioner familiarity, general discrepancies, a lack of 

customizability, and a lack of organization of VR literature supporting positive outcomes 

with clinical use. The purpose of this scholarly project will be to organize current 

research and evidence regarding the use of VR in OT into a single product, Virtual 

Reality: An Evidence-Based Guide for Occupational Therapy, to promote safe, ethical, 

and evidence-based use of VR by OT practitioners. The methods of the creation of this 

scholarly project are discussed in Chapter III.!

!
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CHAPTER III 

METHODS 

Research 

 The creation of this scholarly project began with a literature review of VR use in 

practice. Upon identifying the benefits, barriers, and needs related to effective use of VR 

in practice by OT practitioners, the authors of this guide redesigned a comprehensive 

literature review to begin the development of the guide Virtual Reality: An Evidence-

Based Guide for Occupational Therapy. The development of the product began with the 

search of existing literature pertaining to the use of the Nintendo Wii and Xbox Kinect 

virtual reality (VR) systems within interventions that address the domain of occupational 

therapy (OT). A systematic process was completed to review the following databases 

available through the University of North Dakota: Pubmed, Cinahl, OT Search, 

Academic Search Premier, and Scopus. Within each of the databases, the following term 

combinations were used: “Occupational therapy AND virtual reality,” “Occupational 

therapy AND Xbox,” and “Occupational therapy AND Wii.” Additional parameters for 

searches were included to reduce the number of articles that were not applicable to this 

product. These parameters included setting the language to English and the publication 

date to no earlier than 2005, which was the year the Nintendo Wii was released to the 

market. The Xbox Kinect was released at a later date. Table 3 indicates the number of 

articles located within each search engine to be reviewed for potential use within the 

product. 
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Table 3. Number of article retrieved within each database 

Database 

“Occupational 
therapy AND 
virtual reality” 

“Occupational 
therapy AND 

Xbox” 

“Occupational 
therapy AND 

Wii” 
    

Pubmed 124 5 25 
    

Cinahl 70 1 12 
    

OT Search 13 0 0 
    

Academic Search 
Premier 

131 6 17 

    
Scopus 1287 33 321 

 

Articles that were listed within each search engine were individually reviewed to 

meet the following inclusion and exclusion criteria.  

• Inclusion Criteria: Published after 2005, utilized the Nintendo Wii and/or the 

Xbox Kinect, the research pertained to the intervention process, the area of 

intervention studied was within the Domain of OT as determined by the 

“Occupational Therapy Practice Framework: Domain and Process 3rd Edition” 

(OTPF-3; American Occupational Therapy Association [AOTA], 2014), the 

article was in the English language, it was an original research article. 

• Exclusion Criteria: Published prior to 2005, did not utilize the Nintendo Wii 

and/or the Xbox Kinect, the area of intervention was not within the domain of OT 

as determined by the OTPF-3 (AOTA, 2014), the research was a study of the use 

of the VR system as an assessment tool, and the use of VR was not the primary 

focus of the researchers, the authors focus was on therapists’ perceptions of VR, 

or the article was a systematic review or review of literature. 
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If the criteria were met, the article was put on a master list for the authors of this 

guide to later extract relevant information the article was downloaded in electronic 

version to be placed in a master folder for later retrieval. A total of 2045 articles were 

reviewed, including duplicates of articles that appeared within multiple databases. A total 

of 69 articles met the criterion to be included within the product.  

Framework 

 The “Occupational Therapy Practice Framework: Domain and Process 3rd 

edition” (OTPF-3) was utilized as the guiding framework for the completion of the 

product (AOTA, 2014). The OTPF-3 organizes the fundamental and universal concepts 

of OT to establish a common language and vision for the profession, which is included in 

the Domain and Process (AOTA, 2014). The Domain describes the scope of OT and the 

areas that OT’s possess expertise. The Process, describes the various actions OT’s 

possess the skills to perform.  The Domain of the OTPF-3 is divided into various aspects 

including Occupations, Client Factors, Performance Skills, Performance Patterns, and 

Contexts and Environments (AOTA, 2014). Within each of these aspects are various 

components of the Domain that were extracted from articles as data. For example, within 

the Performance Skills aspect is the skill of coordination (AOTA, 2014), and if 

researchers studied the impact of VR on addressing an individual’s coordination, then 

their conclusions of an increase, decrease, or no change were extracted as data to be 

synthesized. 
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Coding of Information 

In order to integrate the articles within the product, each article was individually 

reviewed to extract the data. The data was then placed on a Microsoft Excel spreadsheet, 

with each data point having its own line. The data extracted from the articles included 

primary and secondary outcome measures within the domain of OT and ranged from 

specific client factors, such as balance, to overall standardized test results, such as the 

Fugle-Meyer Assessment. Below is a sample of the data layout (See figure 1).  

 
Figure 1. Data organization into the chart 

 
  

After each data point was entered, it was categorized into the Aspect (ie. 

Occupation, Client Factor, Performance Skill, Performance Pattern, Context and 

Environment) of the Domain it correlated with and which category of the selected Aspect 

it was placed (AOTA, 214). Due to the fact researchers of the articles retrieved may not 

have been directly addressing the categories of the OTPF-3, the standardized tests 

utilized in their research were also included as another category. If the article gave results 

pertaining to subtests of the assessment tool, this subtest/category was also categorized as 

a new data point. For example, within the Bruininks-Oseretsky test of Motor Proficiency-

second edition (BOT-2) are the subtests of strength and upper limb coordination.  

Each data point (overall BOT-2 results, strength subtest, and Upper-Limb Coordination 
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subtest) was interpreted as an individual data 

point and categorized accordingly (See figure 

2). There were a total of 306 data points retrieved 

and integrated into the product.  

Level of Evidence 

Each article was also assigned a level of 

evidence to assist practitioners in determining 

which articles may be more trustworthy and 

generalizable. Trombly, et al. (1999) developed the table used to determine the level of 

evidence of the research articles (as cited by Lieberman and Scheer, 2002). Based on 

Trombly et al.’s (1999) levels of evidence, the authors of this guide rated the articles as 

High (Level IA, IB, IIA), Medium (Level IIB, IIIA, IIIB), and Low (Level IV, NA). The 

authors of this guide also added an additional level termed “Anecdotal” which consists of 

changes or improvements reported or noted by the researchers and research participants 

but were not included in the qualitative or quantitative data recorded.  

Integration into Product 

At the completion of the coding, the entire table was organized using the “Sort” 

tool within Microsoft Excel according to the aspect of the OTPF-3 (AOTA, 2014), then 

by category of each aspect, area within the category, level of evidence, author, and year. 

Each data set was then placed into the appropriate table and table section within the 

product as organized by the OTPF-3 (AOTA, 2014). Based on this process as described 

in this chapter, relevant articles from 5 databases have been analyzed and coded into a 

comprehensive guide of the evidence regarding the use of VR in OT. Chapter IV contains 

Figure 2. Data point categorization 
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the results of this process and describes the Virtual Reality: An Evidence-Based Guide for 

Occupational Therapy.  
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CHAPTER IV 

PRODUCT 

The purpose of this product is to provide OT practitioners with simple access to 

evidence-based literature regarding the use of VR in practice. This product, Virtual 

Reality: An Evidenced-Based Guide for Occupational Therapy, serves as the evidence-

based resource to the literature to allow OT practitioners to identify specific articles that 

will assist them in integrating VR into therapy.  

The Virtual Reality: An Evidenced-Based Guide for Occupational Therapy 

contains seven sections. Five of these sections pertain to each aspect of the OTPF-3 

including: 1) Occupations, 2) Client Factors, 3) Performance Skills, 4) Performance 

Patterns, and 5) Context and Environment (AOTA, 2014). The next section, 6) 

Assessment Tools, pertains to assessment tools that are utilized to gather information that 

may relate to multiple of the previous five sections, and does not fit into a single category 

from above. Each of the first six sections contains a chart in table format that serves to 

organize the literature within each of the aspects of the OTPF-3 (AOTA, 2014). The last 

section, 7) Case scenarios, provides examples of how the Virtual Reality: An Evidenced-

Based Guide for Occupational Therapy may be utilized to locate and integrate research 

into practice to meet specific client needs.  

The OTPF-3 was selected as an organizational framework due to its ability to be 

applied to a large variety of clients and setting (AOTA, 2014). It is also applicable as the 

OTPF-3 organizes various person aspects that may be addressed through the therapeutic 
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process, and can be used in conjunction with other theories and models that will guide the 

approach to how the identified person aspects are addressed.   

 This product is intended to be used as a guide to the literature pertaining to 

various person components. As each therapy situation presents unique aspects to be 

addressed, OT practitioners wishing to utilize VR with their clients must refer to the 

literature to determine if the present situation is supported by research evidence. To 

locate articles specific to their situation, OT practitioners may find it useful to utilize the 

Virtual Reality: An Evidenced-Based Guide for Occupational Therapy as it presents the 

results of various research articles pertaining to client components identified within the 

OTPF-3 (AOTA, 2014). Some of the components, such as balance, have a multitude of 

articles that examine the effects of VR on their outcome. Therefore, this product presents 

each of the located articles, as well as their outcomes, populations addressed, level of 

evidence, and the type of VR system used. By examining these charts, the OT 

practitioner will be presented with options and can decide which article to utilize based 

on their situation. This eliminates the OT practitioner’s need to perform their own time-

consuming search of any databases they may have available to them for articles that may 

or may not be beneficial to their situation.  

 The authors possess three main goals related to implementation of this product. 

These goals are: 1) to make the product available for practitioners to use through 

marketing, 2) to update the current information as the research evidence grows, and 3) to 

expand the information to other types of VR systems. The first goal is to position this 

product where it will be easily accessible to OT practitioners for reference. Potential 

methods to accomplish this task include publishing the product in paper format, 
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publishing as an online PDF, or publishing it as a website tool that is always accessible. 

Due to the second goal, which is to frequently update the information that is constantly 

evolving, the ideal format for making the product available is a website or similar format 

that can be easily updated and is readily available. The third goal is to expand the VR 

systems addressed. The current product only contains research addressing the use of the 

Xbox Kinect and Nintendo Wii, two VR systems available to consumers that are used 

within rehabilitation. Through expanding the product, many more systems that are both 

consumer-based, as well as rehabilitation-specific can be added and available to OT 

practitioners.  

 The product, Virtual Reality: An Evidenced-Based Guide for Occupational 

Therapy, can be found in the Appendix. The product, along with other chapters of this 

scholarly project, was developed in fulfillment of the requirements for the Master of 

Occupational Therapy degree at the University of North Dakota. The references used 

within the product can be found at the end of the product within the product’s references 

section, which is separate from the references for the overall scholarly project.  

This chapter, Chapter IV, examined the overall purpose and content of the 

product. Chapter V will present a summary of the scholarly project.  
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CHAPTER V 
 

SUMMARY 
 

Discussion 

 New technology, including VR, is being increasingly incorporated into daily 

activity. The Nintendo Wii and Xbox Kinect are examples of consumer VR products that 

are affordable, accessible, and feasible for use by the public and as a treatment modality 

by OT practitioners. VR is both a context in which treatment can take place, and a 

treatment modality requiring evidence-based support for its use (AOTA, 2014). Glegg et 

al., (2013), listed a lack of time and lack of knowledge as the most reported barriers to 

OT practitioners’ use of VR, decreasing practitioner self-efficacy with VR use.  

Despite the presence of more than 2,000 VR-related articles, there is a lack of 

literature organizing this evidence to guide therapists in clinical use of VR (Levac & 

Miller, 2013; Proffitt & Lange, 2015). This evidence-based guide was created utilizing 

the OTPF-3 as a theoretical framework (AOTA, 2014). The aspects of the OTPF-3 were 

utilized to create sections of the guide containing data from research articles pertaining to 

occupations, client factors, performance skills, performance patterns, context and 

environment, and the assessment tools used to measure the treatment outcomes. An 

additional section of case scenarios was created to provide examples of how to utilize the 

guide within practice. It is recommended that OT practitioners utilize this guide to locate 

current evidence supporting positive outcomes in utilizing VR as a treatment modality. 
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Implications  

 This product, Virtual Reality: An Evidence-Based Guide for Occupational 

Therapy, will benefit OT practitioners in providing a guide to the research regarding 

effective implementation of VR systems including the Nintendo Wii and Xbox Kinect. 

These two VR systems are accessible, feasible, and common technology available to the 

public. The authors of this guide found themes in the evidence for positive outcomes 

related to motivation, social interaction, and movement based outcomes. However, the 

practitioner will continue to need clinical reasoning skills to appropriately match the use 

of VR technology to the client. It is recommended that OT practitioners implement this 

guide with the various populations and settings reflected in the literature. Methods for 

marketing this guide to OT practitioners include publishing the guide, providing an 

accessible portable document format (PDF), or creating a website to display the 

organized evidence. OT practice would benefit from continued research and data guiding 

positive outcomes and evidence-based practice with VR use. 

Limitations 

Limitations for this product include the exclusion of alternative VR methods such 

as the iPad or third party software products. As VR changes and evolves, this new 

technology will require continuous research supporting its feasibility, safety, ethical 

concerns, and treatment outcomes. Despite supporting evidence, VR may not be an 

effective modality for all clients due to client preferences and perceptions of VR (Laver, 

Ratcliffe, George, Lester, & Crotty, 2013). While this product incorporates the OTPF-3 

as a theoretical framework, additional models were not incorporated into the design of 

this guide due to the wide variety of populations and settings where this guide may be 
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used. In addition, the OTPF-3 is the unifying conceptual model for OT practice. (AOTA, 

2014)  

Recommendations 

With the current state of evidence, it is important that VR continues to be 

recognized as a context in which therapy takes place and not just an intervention alone 

(AOTA, 2014). The clinical reasoning of the OT practitioner remains critical to the 

effective fit of VR as a treatment modality with the aspects of the client addressed in the 

OTPF-3 (AOTA, 2014; Salem et al., 2012). VR systems such as the Nintendo Wii and 

Xbox Kinect have potential to be incorporated into effective home-based therapeutic 

activities. However, research is limited on the effect of these VR systems on adherence 

and efficacy in the home. This product would be an effective tool for clinical practice if it 

does not remain static, but is improved upon as evidence and technology changes. A 

follow-up qualitative study identifying barriers and benefits of this product is 

recommended.  

The Virtual Reality: An Evidence-Based Guide for Occupational Therapy was 

created to assist the OT practitioner in implementing effective use of VR as a treatment 

modality and a context. A large body of literature exists regarding VR systems being 

used with a variety of populations and settings to promote positive outcomes, yet a lack 

of knowledge and a lack of organization of this literature inhibits OT practitioners from 

using VR. An extensive literature review was conducted regarding the use of two VR 

systems, the Nintendo Wii and Xbox Kinect, due to the availability and accessibility of 

these systems. The OTPF-3 (AOTA, 2014) was used to guide the organization of 

evidence retrieved due to the wide variety of populations and settings where VR can be 
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used. By implementing this resource in clinical settings reflected in the literature, OT 

practitioners may have an organized way to guide intervention utilizing VR for positive 

outcomes such as motivation, movement-related functions, and social participation. 
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 a
nd

 d
ef

in
iti

on
s i

nc
lu

de
 n

ot
 o

nl
y 

cl
in

ic
al

ly
 u

se
d 

w
or

ds
, b

ut
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o 

co
m

m
on

 a
nd

 

te
ch

no
lo

gi
ca

l w
or

ds
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le
va

nt
 to
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e 

to
pi
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of
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R

. T
hi
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s t

o 
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ta
bl
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h 

an
d 

un
de

rs
ta

nd
in
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e 

te
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no
lo

gy
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 in
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at
io

n 
no

t 

ex
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ic
itl

y 
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sc
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se
d 

in
 th

e 
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in
ic

al
 li

te
ra

tu
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 re
ga

rd
in
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V

R
, t
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ug
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it 
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 in
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en

ce
d 
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 c
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ce

pt
s s

uc
h 
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se
r e

m
er

si
on
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se

r e
m

er
si

on
, 
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r e

xa
m

pl
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 re
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te
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o 
th

e 
le

ve
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f e
ng

ag
em

en
t b

y 
th
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V

R
 p

ar
tic

ip
an

t’s
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y 
sy

st
em
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ng
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em

en
t o
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 se
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or
y 
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st

em
 w

ith
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th
e 

V
R
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on

te
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 c
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e 

im
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rta
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 th

e 
pr

ac
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io
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r w
he

n 
co
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id

er
in

g 
w

he
th

er
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R
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ou
ld

 b
e 

a 
go

od
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t t
o 

th
e 
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ie

nt
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ds
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m
er

si
on
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el
l a

s o
th

er
 k

ey
w

or
ds

 a
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 d
ef

in
iti

on
s a

re
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st
ed

 b
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ra
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 re
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 c
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w
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e 
N

in
te

nd
o 

W
ii 

is
 e

xc
lu

si
ve

ly
 v

irt
ua

l r
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t c
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 d
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e 

pu
rp
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 b
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 d
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e 
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m
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r c
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e 
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pp
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t g
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d 

an
d 

co
lo
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at
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 c
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 d
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 c
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ra
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en
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m
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, b
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 c
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f c
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 m
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 c
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 c
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t m
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 p
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 d
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pr
es

en
te

d.
 !!

 
 



!
15
!

 
 A
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g 
V

R
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 c
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 d
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 c
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, c
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at
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 c
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R
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 d
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t r
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at
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at
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 d
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 p
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s p
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r t
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