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ABSTRACT : The purpose of this review was to provide basic data to expand the scope of virtual reality-based therapy programs
by analyzing the effects of physical activity therapy programs(PATPs) using virtual reality on psychological factors. This study
selected 11 papers published in domestic and foreign journals from 2013 to 2022 using the RISS and PubMed databases. The
main search terms were ‘virtual reality’, ‘care’, ‘therapy’, ‘healing’, ‘exercise’, and ‘physical activity’. The results of the systematic
review are as follows. First, the nature-based virtual reality environment is effective in relieving stress, providing pleasure, and
motivating participation in physical activities. Second, as a virtual reality-based PATPs, treadmill exercise, cycling, virtual reality
game, mountain climbing, and musical instrument performance were used, and they were improved psychological factors. Third,
the virtual reality-based PATPs increased the motivation to participate in physical activity, pleasure and vitality through physical
activity, and reduced stress and depression in the adults, the elderly, and patients. Fourth, the virtual reality-based PATPs lacked
scientific basis for the exercise frequency, exercise intensity, exercise type, and exercise time considering the subject. In conclusion,
Virtual reality-based PATPs are expected to be useful as a physical activity participation strategy if various and appropriate virtual
reality PATPs are provided considering the factors that cause psychological instability and physical characteristics by life cycle.
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gFEI Aot HTols ZEY 19 dRPeE Qs Al
SA14 AHgo] AREE 5 AAE0| 930l A
£ Folg 5 & Yk WRbo] Baw AFolthle o
al.,, 2021; Park et al., 2021b; Park et al., 2022b).

AAZGE AF TIPS AAEsS E6 AAA,
A4 25 S HHOE sk ZEIFCRE A
&, 54 8F, 18 85 5 udstA &8H o
(Park et al., 2022c). JEZ Q] d&2 F5H 5oyt
20 #¥EH &5 52 E8sto] AAA, AHA A%
= R 5 Qlo] B2 A APEHI QUThBae et
al., 2019a; Bae et al., 2019b). AYALof| =M R}ASH
AL B8 Afsde A oHE, ASE A AA
715 FAC 38 & 38AQ JFE v = AeE Y
E}tth(Kaplan and Kalpan, 1989; Gim et al., 2013).
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° hade 48R AN S0l W 24T 4
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Table 1. Characteristics of included studies

ﬂ]‘—g—% _Ej_lat},} Ec]):]—f__% _C')_]—c‘,‘:}_. iﬂlﬂ;g] _].1%]__

Participants
Authors | Year | Country Intervention Findings
N Age and Gender condition
Zhang et | 2022 | China 25 122.8 £ 1.06 University students | VR HMD VR HMD rock climbing
al. M(n=15), F(n=10) rock-climbing provides a sense of
accomplishment, motivates, and
stimulates upper extremity
muscles to be effective in
rehabilitation.
Litleskare | 2022 | Norway | 60 |CG (n=21, M=11, Adult Walking on treadmill | VR green exercise positively
et al. F=10, 27.147.3) while facing blank | affects pleasure, perceived
360video(n=20, M=12, wall with VR environmental resilience, sense
F=8,31.2£13.7) HMD(10 min, acute) | of presence, positive emotions,
3Dmodel(n=19, M=9, blood pressure.
F=10,31.6+15.3)
Winter et | 2021 | Germany | 50 |CG : 22+43.7, H e alt h y|VR HMD treadmill | VR HMD treadmill improves
al. M(n=10), F(n=26) participants and | (450 sec, acute) training motivation with high
EG : 52.6+£7.5, patients with usability and low side effects.
multiplesclerosis(n=10), | multiple  sclerosis
stroke(n=4) and stroke
Park et al. | 2020 | Korea 124 | M(n=100), F(n=24) Firefighters VR viewable and | VR HMD viewable and active
active content content have a positive effect
(30-40 min, acute) |on mental health such as job
stress of firefighters.
Wenxi Liu | 2019 | USA 49  |M(n=14), F(n=35) University students | 20 min acute High-intensity immersive VR
et al. exercise sessions : | HMD cycle game is effective
immersive VR for continuous exercise
cycling, non- participation by inducing
immersive VR motivation.
cycling, traditional
cycling
Sakhare ET [ 2019 | USA 40 Younger(n=20, Adult VR cycling VR HMD cycling has been
AL. 25.9+3.7 years) (12 min, acute) shown to increase simulator
Older(n=20,63.6+5.6) sickness but maintain high
levels of arousal and low levels
of stress
Alemanno | 2019 | Italy 20 [47.5+15.3 years Patients with VR Rehabilitation | The VR rehabilitation program
et al. M(n=9),F(n=11) chronic low back | System(60min, improved the quality of life,
pain 2day/week, 6weeks) | pain intensity, mood and
functional ability of patients
with low back pain.
Yeh et al. | 2019 | Taiwan | 294 |61+ years Elderly Wii games(10 VR experience(Wii games)

M(n=162),F(n=132)

weeks)

attributes, experience results,
and experience values are
important factors that determine
the intention to participate
continuously and induce the
intention to participate
continuously.

CG; control group, EG; experimental group, M; male, F; female, VR HMD; Virtual reality head mounted device
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Table 1. Characteristics of included studies (Continued)
Participants
Authors | Year | Country Intervention Findings
N Age and Gender condition

Neumann | 2018 | Australia| 40 | Virtual Reality Group |Adult Running on the The higher the level of

and (M=11, F=13, 24.58 treadmill at 70% of |immersion and attention in the

Mofftitt. years) Neutral Images Vmax in VR VR environment, the higher the

Group(M=8,F=8,22.63y environment positive impact after running.
ears)

Singh et al. | 2017 | Malaysia | 15 [22.7 + 4.2 adults with Wii Sports : tennis, | VR games are effective in
physical bowling, boxing(30 |improving upper extremity
disabilities min, 2 days/week, 4 | ability for depression, anxiety,

weeks) and stress in adults with
disabilities

Song et al. | 2016 | Korea 32 |CG(M=l11, F=5, Patients with stroke | Wii Sports(30 min, 3 | VR games have a positive

56.38+9.87 years) days/week, 5 weeks) | impact on stress and immersion
EG(M=12, in stroke patients.
F=4,51.50+15.94years)

CG; control group, EG; experimental group, M; male, F; female, VR HMD; Virtual reality head mounted device

g Records identified through database
= searching
& (7=347)
= — RISS (7=204)
e — PubMed (7=143)
¢ 4——| Duplicate papers(z=10)
“é’ Records after duplicates removed
E (=337
@
S i < Unable to collect full—text
=173)
=2 Full—text articles assessed for eligibility
E (r=164) Excluded by review of abstract or
=) applying exclusion criteria
@ < (7=153)
Not Psychological Factor (z7=139)
Not Physical Activity (#=9)
E.» Studies included in this systematic review Not experimental paper (7=5)
=2 (=11)
o
k=)
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Sakhare et al.(2019)9] E oA HAZ(H 25.94)
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