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Abstract This review aims to identify the virtual reality (VR)—based home modification programs and
provide basic data for the future development and application of domestic VR—based home
modification programs. We collected the studies of academic publication or conference, symposium
addressed VR—based home modification from January 2011 to June 2021 using hand searching and
databases such as Medline, Embase, and Scopus. A total of 7 studies were selected through selection
criteria, and the studies were quantitative and qualitative studies on the development of VR prototype
for home modification and the acceptability and usability of the programs. VR-—based home
modification have been developed and applied for various purposes for stakeholders involved in home
modification. It can be used as the tools for fostering experts in home modification, evaluating the
home environment remotely, and facilitating communication and collaboration with the stakeholders
in the modification process. In the future, studies on development and feasibility of VR—based home
modification program reflecting the characteristics of domestic housing should be conducted, and it is

expected to be utilized as a tool to support the home modification process.
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Fig. 5. 3D model to better understand measurement
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Table 1. Literature review summary

Author, year

ici S S Ai Results
Type of study Participants Contents im esul
+ Survey: 3D virtual environment that facilitated
To understand the utility of  learning and interprofessional collaboration for
Sabus et al, N=69 . i . h ficati
2011[23] (34 PTs students - Client home assessment a web—based virtual ome modi ications )
‘35 ~ conducted within a web—based environment for an - Assignment analysis: higher levels of

Utility study OTs students)

3D virtual environment

interprofessional
instructional activity

decision—making in contextual factors and
appreciation of unintended consequences of
recommendations

N=24
Guay et al., (OTs, engineers,
2021[24] clinicians,
researchers,
Usability and students, and the
feasibility study relatives

of older adults)

+ Mobile app mapping a room to

produce a 3D representation of
a real home with a smartphone

+ Visualized 3D models on a

computer software facilitating
the measurement of
architectural elements

To document the
development of a 3D
mapping eHealth
technology and
acceptability to promote
engagement of individuals
facing architectural barriers
in their home

+ Mobile app to scan a room and produce its 3D
model in less than 5 minutes

+ Scanning, visualization, and automatic
measurements on a smartphone and the
computer software

- Positive results on the acceptability and
usefulness of the app in stakeholders

+ A VR program that interacts with

Milchus et al.,

the virtual home and enables the
way people with disabilities

To introduce a new

. S . . . Bein rel
2015(28] interact with its features interactive virtual home to 8 developed .
_ _E . . . + Expect to educate professionals and
xploring environmental barriers learn about home A
Prototype P e . consumers about home modification so they
L and home modifications through modifications and universal . N
description \ . can make better informed choices
the user's avatar design
— Providing AT for home
modification
+ Mobile app with a laser distance + <60 min for completing the FPs in 77% lay
measurer to create floor plans participants
sai . i i . L.+ <5 min f raluating th for DME an
Tsai et al., N=52 with detailed home To determine the feasibility : min for exaua{tmgt e need ol ai d
2019[35] (431 measurements and usability of a mobile whether the DME is fit for the designated site
artici ar?tys 9 + Providing clinicians with accurate a ?{)r er%ormin home by clinician to in 73% of the cases
Feasibility and p . ,p, i home evaluations from which b . p g + Clinicians were satisfied with 75% of the FPs
L clinicians) . evaluations ..
usability study they could make appropriate created by the lay participants.
medical equipment + Lay participants and clinicians both thought
recommendations the app is useful and recommended its use.
- Useful tool to enhance visualization of
measurement guidance and to promote
. . in ndent living, ownership of care, and
Hzrg)l;];[eé;]ﬂ , To explore the perceptions ;oi:z(teiallv re:i\icf wz\a’ivting tilrl;es
N=33 « Fall prevention self—assess of older adults with regard LT ) L
. . X + Marginal —high and good levels of usability,
- (older ments via mobile 3D to the barriers and S .
Usability and adults) visualization technologies opportunities of using the strong agreement with items relating to the
feasibility study Uit ) sies PP S of usmg usability (P=.004) and learnability (P<.001)
3D—MAP app L .
lay participants Needs for clearer visual
prompts and alternative keyboard interface for
measurement entry
To explore the perceptions - Perceived ease of use: completed the tasks
e . . f OTs with E ssfull
Atwal et al., + VR interior design app to design 0 ,O g, wit regard{ to . successlufly - L.
2014[38] N=7 or redesign the homes virtually, "SI virtual reality interior - Actual use perception: positive responses
(OTs) rior tok makin thesek chan eswz; design app as an assistive  regarding use of the app across a range of
Feasibility study ) fealitv & thes 86 tool clinical settings
castbiiity studs ’ within the pre—discharge - Need to add furniture library items to apps
home visits process and demand for technical fine—tuning
+ Advantages of using AR in home modifcation
processes: (1) providing visual clues (AT fit,
Aoyama et al., + AR app to support home To investigate the size, function, and appearance) in the home,
2020[44] N=10 modifcation processe by usefulne‘ss and usability of (2)supporting collaborative home modifcation
(OTs) superimposing 3D AT items onto > N ’ decision—making processes, (3) facilitating a

Usability study

real home environments

the tablet=based AR app holistic home modifcation approach, and (4)

involving stakeholders throughout the home
modifcation processes

OT: occupational therapist, app: application, 3D: 3 dimensions, VR: virtual reality, FP: floor plan, DEM: durable medical equipment, PT: physical therapist,
AR: augmented reality, AT: assistive technology
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