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APPLICATION OF VIRTUAL 
REALITY TO THE ENHANCEMENT 
OF PHYSICAL ACTIVITY AND SPORTS 
FOR HEALTHY INDIVIDUALS. 
A SYSTEMATIC REVIEW
Milena Kuleva
National Sports Academy “Vassil Levski”, Sofi a, Bulgaria

ABSTRACT
As technology advances, virtual reality (VR) becomes more prevalent in various 

fi elds of endeavor. Virtual reality is frequently associated with entertainment for 
adolescents. This is not always the case, however. Military, medicine, education, 
and architecture could all benefi t from virtual reality, and in these fi elds, with 
complete confi dence, sports and physical activity could also be added. As the 
origins of virtual reality are examined, it could be confi rmed that people have 
always desired to recreate reality, beginning with drawings and progressing 
through cinema and photography to modern technologies that attempt to recreate 
the environment, real objects, states, etc., as accurately as possible. This study 
aims to analyze the available and accessible literature that has examined the 
application of diff erent types of virtual reality. In order to fulfi ll the set objective, 
access through the virtual library of SUNY Empire State College was used. The 
researched databases were ProQuest, MEDLINE (with Full Text), PloS ONE, 
JSTOR, Library and Information Science and Technology Abstracts with Full-
Text, EBSCOhost, LearnTechLib, Sage Journals, and Science Direct. The PRISMA 
guidelines were utilized to guide the review’s conduct. The total number of sources 
studied was 2800, and through the PRISMA model, the fi nal amount of analyzed 
articles was reduced to 11. According to the set inclusion and exclusion criteria, 
the articles considered comprehensively explained the methodology employed and 
delved into the eff ects of virtual reality on sports and physical activity among 
the participants. Virtual reality technology provides a personalized experience by 
adapting to the individual’s interests and abilities. It has been discovered that 
immersive VR exergames can result in the same or greater exercise intensity than 
conventional exercise conditions. Exergaming in virtual reality could be especially 
benefi cial for promoting physical activity and overall societal health.

Keywords: exergaming, sport, physical activity, systematic review, technology

INTRODUCTION
As technology advances, the topic of 

virtual reality (VR) becomes more common 
in various spheres of activity. The phrase 
“virtual reality” is frequently associated with 
adolescent entertainment. However, this is 
not always the case. Medicine, education, 
sports, architecture, and the military might all 
benefi t from virtual reality. If we look at the 
reasons for the appearance of virtual reality, 
it could be linked to the fact that people have 
always wanted to recreate reality, starting 

from drawings, going through cinema and 
photography to modern technologies that 
recreate the environment, real objects, states, 
etc. as identically as possible.

The question of who the creator of virtual 
reality was is highly controversial. The term 
was fi rst used in the mid-1980s when Jaron 
Lanier, founder of VPL Research, began to 
develop the gear needed to experience what 
he called “virtual reality”, including goggles 
and gloves. In 1956, Morton Heilig, who was 
a specialist in American fi lmmaking, created 
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what he called the Sensorama machine, which 
was a simulated urban environment in which a 
motorcycle was ridden (Figure 1). The machine 
was a multisensory simulation that allowed one 

to see the road, hear the motor of the bike, feel 
the vibration, and smell the exhaust fumes of 
the bike. Again, Heilig patented the Telesphere 
Mask in 1960.

Figure 1. First virtual reality applications: Sensorama Machine by Morton Heiling First virtual 
reality applications: Sensorama Machine by Morton Heiling.

The development of these technologies is 
impressive and constantly evolving. Virtual 
reality is increasingly being applied, and its 
effects are explored accordingly. Its benefits are 
many, and its applications are comprehensive. If 
any definition of virtual reality can be given, it 
would be that VR is a computer simulation of a 
three-dimensional artificial environment based 
on computer technology. This virtual reality aims 
to reproduce an environment as realistically as 
possible, using all human senses - hearing, sight, 
touch, and sometimes even smell. What makes 
virtual reality is its maximum believability. 
Another extremely important condition is to 
have human interaction with the objects in 
the virtual environment. Virtual environments 
have varying degrees of “immersion” based on 
different stimuli.

Virtual reality (VR) is a computer-generated 
environment that gives the user the feeling 
that they are mentally or physically present 

in a different location. Virtual reality is often 
viewed as an immersive and hierarchical 
desktop technology that has the potential 
to enhance one’s reality experience. Virtual 
reality (VR) systems are classified into three 
types. There are non-immersive, immersive, 
and semi-immersive virtual reality experiences 
based on one of the core components of virtual 
reality (Qian, McFonough & Gao, 2020). 
The application of VR in the field of sports 
studies began in the 1990s. When applied to 
sports, virtual reality technology has the ability 
to give a platform for those who may not be 
able to participate in a range of sport training 
activities. VR technology is used in sports 
sciences to improve overall physical activity 
(PA) levels through exergames, performance 
development programs with technical or tactical 
training applications, and sports injury recovery 
(Denche-Zamorano et al., 2023).

There are also different types of realities 
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- Augmented reality  (AR) is a type of virtual 
reality technology that blends what the user sees 
in their real surroundings with digital content 
generated by computer software. Another 
reality is Mixed reality (MR) - the merging of 
the real world and virtual worlds to produce new 
environments and visualizations where physical 
and digital objects co-exist and interact in real-
time (Mathew & Pillai, 2020). Cyberspace is 
sometimes defined as a networked virtual reality. 
Simulated reality is a hypothetical virtual reality 
as truly immersive as the actual reality, enabling 
an advanced lifelike experience or even virtual 
eternity. Multisensory extended reality (XR) 
integrates the five traditional senses: sight, 
hearing, smell, taste, and touch. Perception 
involves signals that go through the nervous 
system, as vision involves light striking the eye’s 
retina, odor molecules mediate the smell, and 
hearing involves pressure waves. Sensory cues 
of multisensory extended reality include visual, 
auditory, olfactory, haptic, and environmental. 
XR can also be considered the most advanced 
and immersive reality. Manufacturers of this 
type of device find its application, for example, 
in reproducing tourist destinations.

In terms of applicability, different virtual 
realities could be applicable in many fields 
of activity. For the purpose of this article, the 
main focus of the research will be to explore 
the possibilities that virtual reality offers 
for improving physical activity through its 
application. Based on this, the objective is 
formulated.

This study aims to analyze the available 
and accessible literature that has examined the 
application of different types of virtual reality 
and summarize the possibilities of application 
in the field of sports and physical activity.

METHODOLOGY
This study is a literature review of the 

available literature that aims to examine the 

maximum amount of research related to the 
applicability of virtual reality in the domains 
of physical activity and sport.

In order to fulfill the set objective, access 
to the virtual library of SUNY Empire State 
College, which provides access to a vast num-
ber of databases with scientific information, 
was used. These include ProQuest, MEDLINE 
(with Full Text), PloS ONE, JSTOR, Library 
and Information Science and Technology Ab-
stracts with Full-Text, EBSCOhost, Learn-
TechLib, Sage Journals, and Science Direct. 
Additional research was also done in the Web 
of Sciences and SCOPUS databases.

The search principle for articles used the 
following keywords: ‘Virtual reality’ AND 
‘physical activity’; ‘VR’ AND ‘sport*’; ‘AR’ 
AND ‘Physical activity’; ‘AR’ AND ‘Sport*’.

As the topic is relatively new, a limit of 
articles was set for the period 1 January 2010 
until 30 June 2022.

Inclusion criteria
1.	A virtual environment is used in the research, 

and its type is clearly indicated.
2.	Physical activity or sport has been applied, 

the effects of which are reported in the results 
of the relevant article.

3.	The paper is published in English.
4.	Participants in the study must be a minimum 

of 5 people.
5.	There should be a clearly described research 

protocol.
6.	If possible, the study’s results should be 

clearly described, tabulated, and presented 
graphically.

Exclusion criteria
1.	The research should be based on a case 

study.
2.	The study does not indicate informed consent 

from participants or legal representatives.
3.	The study is not published in English.
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4.	No physical activity or sport was practiced 
with the study participants.

5.	The researched participants were diagnosed 
with a disease and were not entirely healthy 
or were in a hospital setting.

RESULTS	
The results that came in were 3305 in total. 

Among them, 2680 articles, 417 Newspaper 
Articles, 113 Conference Proceedings, 27 
Newsletter Articles, 25 eBooks, 17 Web 
Resources, 7 Dissertations, 7 Book Chapters, 
6 Text Resources, 3 Reviews, 2 Reference 
Entries, and 1 Report. For the purposes of the 
research, it was essential to have a methodology 
described that had a defined scientific 

structure. Therefore, only Articles, Conference 
proceedings, and Dissertations were analyzed. 
The total number of sources studied was 
2800. The articles were reviewed and divided 
into the following categories: studies with a 
medical focus, studies with a rehabilitation 
focus, studies with a psychological focus, 
studies with an educational focus, and those 
that fell within the scope of this study - studies 
having to do with sport and physical activity in 
healthy people. The PRISMA guidelines were 
utilized to guide the review’s conduct (Page et 
al., 2021).

Figure 2 lists the articles included in this 
review, and Table 1 explains the characteristics 
and results of the studies included.

Figure 2. PRISMA Flow diagram of identified studies via databases
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DISCUSSION 
The virtual experimental environment 

utilizes technology for physical activity 
(Dan, Chao & Yue, 2021). It generates a to-
tally virtualized world without introducing 
virtual elements within real spaces, unlike 
augmented reality (AR). VR technology can 
recreate and explore different environments 
for studying different types of phenomena 
(Calabuig-Moreno et al., 2020). KINECT 
and other virtual reality technology are used 
for physical activity. The virtual model of the 
training field uses 3D SMAX tools, and the 
system uses CryEngine engine technology to 
convert the training field (Dan, Chao & Yue, 
2021). AR is used to help patients with phys-
ical rehabilitation, allowing them to perform 
virtual exercises and track their progress in 
real-time. VR-based games generate con-
trolled environments that offer the possibility 

to assess and enhance cognitive and motor re-
habilitation. (Denche-Zamorano et al., 2023). 
However, the use of virtual reality technolo-
gy for improving physical activity has gained 
significant attention in recent years. 

According to the set inclusion and exclu-
sion criteria, the articles considered compre-
hensively explained the methodology em-
ployed and delved into the effects of virtual 
reality on sports and physical activity among 
the participants. The table indicates that only 
eleven papers met all of the criteria for in-
clusion and exclusion. The analysis of these 
papers revealed that indoor physical activities 
were the most common type of exercise, fo-
cusing on aerobic workouts involving station-
ary bicycles or treadmills. Furthermore, the 
research predominantly took place in indoor 
settings.

8

0

3

0
1
2
3
4
5
6
7
8
9

Positive
effect

Negative
effect

Partial 
positive/negative effect

By reported effect

Figure 3. Studied articles by reported effect.

Performance in exergames can be primar-
ily impacted by the player’s motivation [e.g., 
winning orientation vs. Goal orientation 
(Gill & Deeter, 1988)]. Hence, it is import-
ant to understand the target group of people 
and define what motivations they would have 
when playing the games. The games inspire 
a desire for general physical exercises rather 
than for health recovery (e.g., rehabilitation). 
During the play, a player’s attention will be 

diverted to how to stand out in the games. 
The player will unconsciously gain some 
bursts of energy by consciously performing 
exercise-inspired gaming actions to achieve 
high scores.

As VR-based exergames are becoming an 
extra supplement for exercise, the games we 
developed would engage people to exercise 
daily and motivate people who do not exer-
cise very often. (Cao, Peng, & Dong, 2021).
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Outcome analysis 
Discussing some of the results and effects 

discovered in the reviewed studies is also es-
sential. In the study by Guimares, Barbosa, and 
Meneghini (2018), it was determined that the 
study’s results were inflated, and it was con-
cluded that the results and program adherence 
suggest that sports AVG may be used as an al-
ternative form of exercise for elderly individu-
als because it produces cognitive performance 
effects comparable to aerobic exercise.

In addition to increased physical activity, 
adding virtual reality (VR) to a cycling exer-
cise increases inactive adults’ affective expe-
rience of physical activity and decreases their 
subsequent food intake. Virtual reality tech-
nology has the potential to help individuals in 
weight management programs become more 
active, especially those who are prone to over-
eating after exercise.

On the other hand, Mehrabi et al. 2022, 
considered the feasibility of conducting exer-
cises through VR for older adults in a home 
environment. They also confirm that gameplay 
metrics have the potential to be powerful de-
scriptors of elements related to physical and 
cognitive functioning, which are essential as-
pects when tracking the progress and benefits 
of exercise programs.

Research by Cao, Peng, & Dong (2021) 
concluded on the use of Head Mounted De-
vices (HMDs) that there is a greater possibility 
that players will choose to play more trials of a 
VR-based exergame and, as a result, enhance 
their physical activities over the long term if 
they use HMDs.

According to the study by Hanifah et al. 
(2022), the potential for virtual reality (VR) 
sports activities to positively impact sports 
participation and health among participants, 
with vigor and dedication positively impact-
ing health. Also, a positive correlation between 
sports participation and health-related factors 

was observed after playing VR sports activ-
ities.  Intriguingly, perseverance and vigor 
emerged as crucial factors for enhancing health 
while participating in VR sports. Almost the 
same conclusion comes from Zeng et al., 2022 
who state that “VR, therefore, potentially may 
serve as a tool health professionals use to pro-
mote PA participation and adherence among 
healthy young adults.”

A positive effect was also found in the study 
by Neumann & Moffitt (2018), who, from a 
psychological perspective, found the effect 
that higher levels of immersive tendencies and 
greater attention/absorption in the virtual re-
ality environment were associated with more 
positive (or less negative) emotional states. It 
is also mentioned that any influence that brings 
enjoyment would be positive.

The researchers Touloudi et al. 2022, who 
studied administrative employees and not ac-
tive athletes, also reported a fairly positive ef-
fect in terms of perception. In order to reach 
a conclusion, the authors state that extended 
studies are necessary to determine the cumu-
lative effect of exercise and increased physical 
activity in relation to sedentary lifestyles.

In their study, Polechonski et al. 2020 ex-
amined the effects of regular gameplay on the 
health of overweight children and found posi-
tive results. This was also connected to age-ap-
propriate play scenarios for children rather 
than an effort to promote physical activity.

Matsangidou et al., 2019, also reached an 
intriguing and encouraging conclusion, con-
firming through their study that “VR technol-
ogy can play a significant role in reducing the 
sensations of pain and effort caused by exer-
cise.” Here, the immersive environment and 
increased interest have an effect, reducing 
the negative feelings associated with the per-
formed exercises.

In their 12-week study, Ben-Zeev et al. 
2020 failed to find any significant differences 
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between the two groups investigated in terms 
of spatial learning and memory, and there was 
no increase in VO2 max.

CONCLUSION
In conclusion, it could be stated that virtu-

al reality technology provides a personalized 
and adaptive experience by adapting to the 
individual’s interests and abilities. It has been 
discovered that immersive VR exergames can 
result in the same or greater exercise intensity 
than conventional exercise conditions but with 
higher ratings of enjoyment and interest. In 
addition, virtual reality technology can assist 
elderly individuals, children, employees, stu-
dents, and many others to improve their phys-
ical performance and increase motivation. Ex-
ergaming in virtual reality could be especially 
beneficial for promoting physical activity and 
overall health in persons with disabilities and 
mental health issues.

However, the use of virtual reality technol-
ogy for physical activity still faces some lim-
itations and obstacles.

Overall, it can be concluded from the con-
ducted research that sports and physical activ-
ity performed using VR technology can be en-
gaging, enjoyable, and conducive to a healthy 
lifestyle.
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