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Abstract

Background: Obesity could compromise people’s health and elevate the risk of numerous severe chronic conditions and
premature mortality. Young adults are at high risk of adopting unhealthy lifestyles related to overweight and obesity, as they are
at a phase marked by several significant life milestones that have been linked to weight gain. They gain weight rapidly and excess
adiposity mostly accrues, compared with middle-aged and older adults when weight stabilizes or even decreases. Virtual reality
exergames have the potential to increase physical activity in people’s daily lives. However, the factors that influence young adults’
preference for using virtual reality exergames for weight control remain unclear.

Objective: The objective of this study is to identify, characterize, and explain the factors influencing young adults' preference
for weight control using virtual reality exergames.

Methods: This qualitative study used semistructured interviews. In total, 4 focus group interviews were conducted with 23
young adults aged between 18 and 25 years. The qualitative data were analyzed using the Colaizzi phenomenological methodology.

Results: In total, 3 major factors were found to influence young adults’ preference for virtual reality exergames in weight control
settings: individual factors, social or environmental factors, and expectations of virtual reality exergames. Individual factors
included experience with previous weight control methods, previous experience with virtual reality, psychological status, attitudes
toward personal BMI, preference for exercise type, and acceptance of virtual reality exergames. Social or environmental factors
included social definitions of beauty, weather or public health events, and knowledge of virtual reality provided. Expectations of
virtual reality exergames included cost of the device, the fun of virtual reality exergames, supervision, modality of virtual reality
exergames, feedback after exercise, convenience to use, and weight loss effect.

Conclusions: Young adults take various factors into account when deciding whether to use virtual reality exergames for weight
control. These factors can inform the development and further refinement of devices, guides, and policies related to virtual reality
exergames for controlling weight.

(J Med Internet Res 2024;26:e58422) doi: 10.2196/58422
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Introduction

Obesity could compromise people’s health and elevate the risk
of numerous severe chronic conditions and premature mortality
[1]. An estimated 5 million people died in 2019 from
noncommunicable diseases caused by higher-than-optimal BMI,
including diabetes, cancer, cardiovascular disease, digestive
disorders, neurological disorders, and chronic respiratory
diseases [2,3]. Besides serious threats to people’s health, it was
predicted that the global costs of overweight and obesity would
reach US$ 3 trillion per year by 2030 and will exceed US$ 18
trillion by 2060 if no action is taken [4]. Over the last 2 decades,
obesity prevalence has doubled worldwide, with 43% (2.5
billion) of adults aged 18 years and older being overweight and
16% (890 million) being obese in 2022 [5]. Especially, young
adults (aged 18-25 years) are at high risk of adopting unhealthy
lifestyles leading to overweight and obesity. They are at a phase
marked by several significant life milestones that have been
linked to weight gain. These milestones include embarking on
a college education, entering into marriage, and initiating the
journey of starting a family [6]. At the young adult stage, adults
gain weight rapidly and excess adiposity mostly accrues,
compared with middle-aged and older adults when weight
stabilizes or even decreases [7]. According to the report of the
World Obesity Federation, the decrease in physical activity and
a lack of exercise have contributed to a global rise in overweight
or obesity [8,9]. In 2016, the prevalence of insufficient physical
activity increased steadily and reached 28.5%, and over a quarter
of adults (27.5%) were insufficiently physically active [10].
Global physical activity targets in 2025 (reducing insufficient
physical activity by 10%) will not be achieved if current trends
continue [10]. In order to increase population levels of physical
activity, measures and policies must be urgently prioritized and
scaled up.

The term exergames (a portmanteau of “exercise” and “games”)
referred to technology-based physical activities where people
could move their entire bodies for the purpose of playing [11].
As an emerging field in technology, virtual reality had attracted
attention for its ability to enhance participation [12]. It allowed
users to gain real-world experiences by interacting with it in a
similar way to what they would experience in the real world
[13]. Although the definition of exergames was different from
that of virtual reality, there was an overlap between them for
health [14]. That was to say, some exergames could consist of
virtual reality content, while some did not [15]. These years
have seen the popularity, acceptance, affordability, and
accessibility of some commercial virtual reality exergames,
including Nintendo Switch, Microsoft Xbox Kinect, and Wii
sports [16]. Virtual reality exergames could create a presence
where the users could be fully immersed in the virtual
environment. Compared with traditional aerobic exercise, the
adherence to playing virtual reality exergames was reported to
increase by 30% in terms of attendance at physical activity,
emphasizing the potential of virtual reality exergames to
motivate individuals with overweight to participate in positive

activities more regularly [17]. Besides promoting light- to
moderate-intensity physical activity, virtual reality exergames
could even be used as an effective exercise strategy for meeting
physical recommendations [18]. Currently, virtual reality
exergames were reported to help Parkinson’s disease patients
to increase their balance skills and individuals with chronic
neck pain to improve their depression and pain interference
[19,20]. They have also been used for overweight and obese
people, demonstrating the effect of decreasing BMI among
overweight middle-aged women and increasing energy
expenditure in children and adolescents with overweight or
obesity [12,21]. However, to our knowledge, systematic factors
that influence young adults’ preferences for virtual reality
exergames in a weight-control setting remain unclear. To
develop and further refine the devices, guides, and policies for
weight control–related virtual reality exergames, we need to
better understand the factors that influence young adults’
preferences. Hence, this study aimed to identify, characterize,
and explain the factors influencing young adults' preference for
virtual reality exergames in weight-control settings through a
qualitative study.

Methods

Participants and Study Design
This qualitative study was conducted on young adults from a
community in Guangzhou (Canton), making sure that their
environmental factors and sociocultural backgrounds are
relatively consistent. A convenience sample of young adults
was used due to the small number of participants available. The
inclusion criteria were shown as follows: (1) the participants
were required to be within the age range of 18-25 years, (2) not
having a self-reported diagnosed physical or mental disease,
and (3) voluntary participation. Recruitment began with posting
the advertisement on the WeChat Official Account Platform.
Then, interested potential participants get in touch with us by
scanning the QR code on the advertisement to add our principal
investigator on WeChat. Invitation letters were sent to potential
participants who provided contact details and met the inclusion
criteria, explaining the purpose of the study and asking if they
would like to participate. Finally, 23 young adults (ie, 12 male
and 11 female) fulfilled the inclusion criteria and took part in
the study. Participants received a certain amount of honoraria
(50 RMB [US $6.85] per individual) after the interview.

Compared with one-on-one interviews, focus groups are
premised on the assumption that group interactions facilitate
the expression of interviewees' viewpoints, as participants tend
to feel safer and less apprehensive when discussing challenging
experiences [22]. Hence, since focus group interviews can
provide a more in-depth understanding of one’s feelings or
views regarding a particular topic, they were adopted to explore
the factors that influenced young adults’ preferences in this
study. Based on previous literature [22], the number of
participants in focus group interviews was typically 5-6
participants.
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Ethical Considerations
Ethical approval was obtained from the institutional review
board of City University of Hong Kong (reference number:
HU-STA-00001075). Participation was strictly voluntary.
Interviews were conducted only after participant consent had
been obtained. The purpose of the research, the methodology,
and the procedures involved were explained to the participants.
Without any setbacks, participants could withdraw at any time.
Additionally, we protected the participants' privacy with strict
confidentiality measures. The information of participants was
anonymized during transcription and only accessible to
authorized members of the research team.

Data Collection
Data were collected in September and October 2023. Individuals
interested in participating in the study were required to contact
the principal investigator to arrange for data collection.
Qualitative data collection was conducted in a quiet meeting
room at a university conveniently located near the participants'

community. Participants sat comfortably in a circle so that facial
expressions and body posture could be used to convey
information. Each participant was informed that they could
withdraw at any time. Focus group interviews were conducted
using the Mandarin language in a semistructured interview
format and recorded (the guiding questions are listed in Table
1). The interview comprised 2 distinct sections. During the
initial section, participants explained their perceptions of
previous weight control methods and virtual reality. In the
subsequent section, the researchers offered a concise summary
of the present situation of virtual reality exergames in the realm
of weight management, ensuring that all participants attained
a fundamental and comprehensive understanding. Respondents
could then articulate their expectations and ideas about the
application of virtual reality in weight control programs through
conversations. As the data had reached saturation, we decided
not to recruit other participants after interviewing 23
participants. Each interview lasted approximately 30 minutes
and was video recorded and transcribed by a professional
transcription service.

Table 1. Focus group outline.

QuestionNumberPart

Please share your feelings about previous weight control methods.11

Have you experienced something related to virtual reality?21

If virtual reality exergames could be used to control weight, would you like to try it?12

If virtual reality exergames could be used to control weight, what factors would you deem important?22

Do you have any suggestions on when virtual reality exergames will be used to control weight?32

Is there any additional information you wish to include in the interview content?42

Data Analysis
The Colaizzi phenomenological methodology and NVivo
(version 14; Lumivero) software were adopted to analyze the
qualitative data. The Colaizzi analytical approach encompassed
seven distinct steps: (1) understanding the content and
significance of each transcript, (2) identifying noteworthy or
key from the narrative, (3) deriving or building significance
from serious statements, (4) dividing explicit meanings into
thematic clusters, (5) providing a detailed depiction of the
phenomenon, (6) identifying the potential framework for this
phenomenon, and (7) offering exhaustive descriptions to the
participants. The findings of the paper were presented in
accordance with the COREQ (Consolidated Criteria for

Reporting Qualitative Research) to guarantee transparency and
reproducibility of our methods.

Results

Overview
This study involved 23 participants (ie, 12 male and 11 female)
aged 18-25 years (Table 2). The focus group interviews were
conducted with 4 separate groups of participants. In total, three
main themes emerged: (1) individual factors, (2) social or
environmental factors, and (3) expectations of virtual reality
exergames. These main themes were further categorized into
16 subthemes (Table 3).
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Table 2. Characteristics of included young adults (N=23).

ValuesCharacteristics

21.04 (1.988)Age (years), mean (SD)

25.97 (4.244)BMI (kg/m2), mean (SD)

Gender, n (%)

12 (52.2)Male

11 (47.8)Female

Setting, n (%)

12 (52.2)Rural

11 (47.8)Urban

Table 3. Themes and subthemes.

SubthemeTheme

• Experience with previous weight control methods

• Previous experience with virtual reality

• Psychological status

• Attitudes toward personal BMI

• Preference of exercise type

• Acceptance of virtual reality exergames

Individual factors

• Social definition of beauty

• Weather or public health event

• Knowledge of virtual reality provided

Social or environmental factors

• Cost of the device

• Fun of virtual reality exergames

• Supervision

• Modality of virtual reality exergames

• Feedback after exercise

• Convenience to use

• Weight loss effect

Expectations of virtual reality exergames

Individual Factors

Experience With Previous Weight Control Methods
Previous weight control methods included diet, exercise,
physical therapy, and traditional Chinese medicine. Some young
adults were confused as they could not find a suitable weight
loss method. Several participants had difficulty keeping the
weight off. Exercise as a method of weight control was tedious,
and it was difficult to participate in others' “sports teams
suddenly” sometimes.

I feel like every sport has a threshold. Picking up a
new sport, such as badminton and basketball... can
lead to difficulty integrating myself into other
experienced players.

Dancing to web-based videos can be dull, but to
control my weight, I would endure the boredom. If
possible, I would choose more interesting ways of
exercising.

Previous Experience With Virtual Reality
Approximately 50% of interviewees had experienced virtual
reality before, and most participants preferred to use virtual

reality exergames to control weight since they regarded it as
interesting, immersive, and engaging. After experiencing it, a
minority of participants considered virtual reality exergames
uncomfortable and dizzy, so they lost interest.

I experienced virtual reality in science museums,
viewing snowy mountain scenery from a high altitude
with virtual reality glasses. I was engrossed in the
novelty. Perhaps it would be more appealing to
control weight via VR than outdoor sports.

Now it's (virtual reality) quite realistic. I played a
similar roller coaster simulation game before. It
simulates the perspective of you sitting on a roller
coaster. Although you don't feel the actual
weightlessness, when it rushes down, it still feels quite
realistic…very willing to try (virtual reality
exergames)

Psychological Status
Some young adults were perceived as introverted and unwilling
to go out. Therefore, they were partial to exercise at home,
adopting virtual reality exergames. Some young adults with
large BMI, low self-esteem, and sensitivity favored controlling
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weight at home through virtual reality exergames, avoiding
encountering acquaintances in exercise procedures.

Some people like me simultaneously possess a social
butterfly identity online and a socially awkward
persona in real life…we feel comfortable approaching
strangers in video games and becoming acquainted
virtually. However, if we encounter someone on the
nearby treadmill in a gym, it is impossible for us to
walk up and start a conversation. I prefer online
workout buddies as long as our relationship serves
to motivate exercising.

I'm an ‘i-person’(introverted person). I just don't like
going out. Virtual reality exergames feel more
inclusive for people like us.

Attitudes Toward Personal BMI
Some young adults believed their weight was acceptable or did
not care about others’ comments about their figures.
Accordingly, there was no intense aspiration to use virtual reality
exergames to control weight.

I have a ‘let it be’ mentality…Regardless of my size,
this is my body… I do not have a strong motivation
for weight intervention except it affects my
health…whether through virtual reality exergames
or outdoor activities.

I guess others might have negative opinions about
me, but I don't care. If there are virtual reality
exergames, I'll use them; if not, it's no big deal.

Preference of Exercise Type
Currently, virtual reality exergames offer a wide range of sports
options, encompassing football, badminton, fencing, and
dancing. However, the type of physical activity could influence
young adults' usage and adherence to virtual reality exergames
for weight management. For instance, female-identified persons
preferred dance-based games within the virtual reality exercise
realm while disinterested in excessively aggressive game genres.
On the other hand, male-identified persons leaned toward ball
games or fencing as their preferred forms of virtual reality
exergames. Nevertheless, both genders expressed reluctance
toward using virtual reality glasses for exercising through virtual
reality exergames.

The duration of applying virtual reality exergames
can last for one month or year… depends on if we
are entertained by the type of game and exercise.

Acceptance of Virtual Reality Exergames
More than half of the young adults were willing to adopt virtual
reality exergames for weight control, although a few participants
did not agree that it had good results due to poor virtual reality
experience and other reasons. Participants with a positive
attitude believed that virtual reality exergames could motivate
people to exercise more consistently by offering a variety of
exercise options and fun experiences. They also found that these
games were challenging enough to leave them feeling fatigued
after working out. This supportive attitude would provide a

basis for young adults to use virtual reality exergames for weight
control.

In fact, the greatest challenge about weight control
is persistence. As long as the game is well designed,
engaging and immersive, surely it will be a boost for
those people having trouble sticking to their workouts,
so why not opt for such a form of exercise?

Social or Environmental Factors

Social Definition of Beauty
Almost all interviewees agreed that society defined beauty as
being slender. This popular aesthetic trend became a driving
force for some people to exercise, making them willing to try
a new exercising way that was easier to stick to and had fun.

Clothes sizes are also designed smaller and smaller
these days, guiding people to standardize beauty with
slenderness. In order to look more attractive (slim),
I have to exercise, and the virtual reality exergames
can be an option for me.

Usually, because we study in Guangdong (Canton),
there are many local students here, and indeed, the
girls from Guangdong are generally petite and very
slim. Standing next to them, I can't help but feel a bit
envious... I still want to try various weight control
methods as long as they are effective.

Weather or Public Health Event
Many interviewees said that when they encountered weather
conditions such as rain, cold winters, and public health events
such as the COVID-19 pandemic, which prevented people from
going out to exercise, they would choose the virtual reality
exergames to exercise at home.

During COVID-19, I was required to quarantine at
a hotel for 14 days and at home for another 7 days,
and because of the lack of exercise and the greasy
meals, I gained weight very quickly, but I was not
allowed to get out of the house, and at that time I was
thinking how nice it would be to have a set of consoles
such as the Nintendo, that would be good to both kill
time and control my weight.

Knowledge of Virtual Reality Provided
About half of the interviewees were unclear about the definition
of virtual reality, not to mention how exercise was done through
virtual reality. In total, 4 interviewees said that they usually did
not have access to knowledge related to virtual reality and did
not understand the development of virtual reality, so they
hesitated to use the virtual reality exergames for weight control.

I don’t know much about new technology like virtual
reality, ...... also not interested in virtual reality
exergames.

For new technologies like this (virtual reality), I feel
that there hasn't been a widespread way to access
them in the past. Currently, most of the promotion
focuses on exercise, and short videos make it quite
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impactful. So, it seems that diet and exercise are still
the main methods.

Expectations of Virtual Reality Exergames

Cost of the Device
For young adults, their income was not high; most of them were
students and still received living expenses from their parents.
Some interviewees knew that some interesting virtual games
could be used for exercise and weight control. However, they
could not afford expensive virtual gaming equipment. Therefore,
they said that they would only favor exercising in this way if
the equipment cost could be a bit more affordable.

As a junior in college, I get all my living expenses
from my parents. Therefore, I don't want to buy
expensive gaming equipment, even though it might
help me lose weight. I can just run a few laps on the
track field by myself.... I would only choose to use it
if (the gaming device) was cheaper.

Fun of Virtual Reality Exergames
The fun of virtual reality exergames was one of the important
factors influencing young adults’ choice of weight control
measures. Most participants highlighted that the gratifying and
engaging nature of these games would play a role in maintaining
their engagement. However, the fun aspect tends to diminish if
players are restricted to a single game type for too long,
particularly when it ceases to offer new challenges.

In team sports such as volleyball and bowling... a
lack of strong interaction or a failure to meet
expectations could lead to infrequent participation.

Supervision
For the majority of interviewees, supervision provided by virtual
reality exergames was essential in managing weight. They were
more likely to frequently use these games under supervision,
but in its absence, their commitment tends to wane.

Given specific daily check-in tasks, I'm likely to
adhere to them; however, in the absence of such
directives, I tend not to engage in virtual reality
exercises at home.

If there's no check-in or supervision, you just won't
use it.

Modality of Virtual Reality Exergames
Most interviewees revealed dislike for exercising alone,
emphasizing their commitment to exercise increases with the
presence of family or friends. This sentiment held true for
managing weight through virtual reality exergames, where they
valued the companionship of family and friends.

Nintendo offers games like badminton, which initially
seemed uninteresting when I played alone…… But
during the Chinese New Year festivities, engaging in
competitive play with friends transformed the
experience, leading me to maintain regular exercise
throughout the winter break surprisingly.

Feedback After Exercise
Many participants hoped that the virtual reality exergames
system could provide some feedback, encompassing win-loss
records, heart rate, blood pressure, etc. Being aware of the
positive impact of their exercise or favorable game results, a
portion of these individuals might experience a sense of success.

Receiving feedback is undeniably better than not
getting any... Witnessing my heart rate rise in the
workout summary assures me that I'm actually
exercising.

This (virtual reality exergames) needs to provide
feedback after exercise for me to use it. Otherwise,
without any kind of reference point, I wouldn't know
how much or how well I'm exercising.

Convenience to Use
In total, 3 participants mentioned that the user-friendliness and
portability of the gaming system influenced their inclination to
use virtual reality exergames.

I lean towards more compact models, which allow
me to easily take the equipment along even when I'm
traveling for a few days.

I might start by trying it out... Also, the convenience
of the equipment is important; otherwise, it would be
difficult for me to stick with using it(virtual reality
exergames) to control my weight.

Weight Loss Effect
In total, 7 interviewees noted that success in weight loss impacts
their choice to use virtual reality exergames for weight
management. This is especially significant for those with a
higher BMI, for whom the effectiveness in controlling weight
is a major factor.

If weight loss is ineffective, the VR game is mere
entertainment, lacking its promised weight reduction
functionality. My initial purpose for buying the game
was to sustain a regular exercise routine. It feels like
a waste of money if it fails to give significant results.

Discussion

Principal Findings
This qualitative study identified, characterized, and explained
the factors influencing young adults' preference for weight
control using virtual reality exergames. Through interviewing
23 young adults, it was concluded that the respondents were
mainly affected by individual factors, social or environmental
factors, and expectations of virtual reality exercise games.

The effect of weight loss was one of the important factors
affecting whether or not young adults choose virtual reality
exergames for weight control. As Comeras-Chueca et al [23]
reported, different types of virtual reality exergames produced
different weight loss effects and were no worse than traditional
exercise. Graves et al [24] examined the energy expended while
playing 3 distinct Wii Sports games and demonstrated that
boxing resulted in the highest expenditure of energy (4.05
kcal/min), surpassed by tennis (3.05 kcal/min) and bowling

J Med Internet Res 2024 | vol. 26 | e58422 | p. 6https://www.jmir.org/2024/1/e58422
(page number not for citation purposes)

Chen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


(2.75 kcal/min). Similar results also revealed that the energy
expended during Dance Dance Revolution and Wii Sports
boxing was comparable to that of walking at a moderate
intensity (5.7 km/h) [25]. Furthermore, virtual reality exergames
could be an effective way for obesity management among
overweight middle-aged women, as the results of the research
showed that the mean BMI significantly decreased from 26.04

to 24.65 kg/m2 after 8 weeks of the virtual reality exergames
program [12]. Meanwhile, these virtual reality exergames aim
to enhance the fun and enjoyment of physical activities by
providing a virtual environment that is tailored to the preferences
of young adults, especially for those with obesity and low motor
skills [23]. These make those young adults feel more agile, more
skilled, and more powerful, so that these young adults will have
more desire and more interest in practicing other sports [23].
Therefore, the virtual reality exergames caught the attention of
young adults who are reluctant to engage in traditional physical
activities. That is to say, virtual reality exergames change the
attitude of young adults from rejection to habit, helping them
get a more active lifestyle at the same time.

The results of this study showed that most young adults
preferred to use virtual reality exergames in the company of
friends or family. Young adults consumed more energy when
playing virtual reality exergames with a peer [26]. Second, with
the engagement of friends and family members, young adults'
adherence to exercise would increase. In the virtual world, the
companionship of friends or family could boost individuals'
perceived competency, satisfaction, and self-belief in executing
group tasks [27]. The social interaction might provide feedback
and recognition, resulting in a sense of satisfaction when their
accomplishments are noted and appreciated by others [28].
When playing virtual reality exergames socially with peers, it
was encouraged to engage in more intense and sustained
physical activity throughout each gaming session, particularly
in the posterior regions [29]. It was speculated that team
cohesion enhanced adherence to an exercise regimen when
individuals engage in physical activities as part of a group [30].
Third, social support and self-esteem increased when people
worked out in teams, which served as motivation and enabled
sustained physical activities [31].

The cost of the device influenced young adults’ preference for
weight control using virtual reality exergames. Virtual reality
exergames did not reach all overweight and obese adolescents
due to their high cost; the software and hardware were expensive
[32]. For example, the cost of an average head-mounted virtual
reality was still relatively high (average CAD $ 585 [US$ 460])

[33], which limited the use of virtual reality exergames for
weight loss in a subset of the population. Especially 18- to
25-year-old young adults who are studying or just entering work
do not have too much income. However, with the growing
interest in virtual reality exergames, young adults spend more
and more on them. Statistics reveal that in 2017, US consumers
spent a total of 29.1 billion dollars on video games, marking an
increase of 10 billion dollars compared to the previous 5-year
period [34]. In addition, with technology development, virtual
reality exergames development costs may be getting lower and
lower. The cost will not be the main factor that influences young
adults’ preferences in the future.

This study had one strength of being a detailed qualitative
analysis with a limited number of participants, enabling a deeper
understanding of their perceptions. Through the in-depth
understanding of young adults’ perspective, the results can
benefit the development and further refinement of devices,
guides, and policies related to virtual reality exergames for
controlling weight. An additional strength of this study was
using focus groups as a methodology. The direct interaction
between the participants in one group enabled participants to
ask the key questions and explore a variety of opinions. This
study also had some limitations. First, this study may lack
representativeness of the general population due to the
non-random selection of participants and potential failure to
capture the population's diverse characteristics. Future research
should address this limitation by using larger sample sizes and
mixed methods, such as surveys and focus groups. Another
limitation of this study was that it was conducted in a single
community and might not translate to other areas. This should
be overcome by seeking variation among participants and paying
attention to more general factors that can be applied to other
areas in future studies.

Conclusions
The results indicated that young adults consider complex factors
when considering whether to use virtual reality exergames for
weight control. These included individual factors such as the
experience of previous weight control methods, previous
experience with virtual reality, psychological status, etc, social
or environmental factors such as the social definition of beauty,
weather or public health events, etc, and expectations of virtual
reality exergames. The results of this study can inform the
development and further refinement of devices, guides, and
policies related to virtual reality exergames for controlling
weight.

Acknowledgments
This research was partially supported by SIRG-CityU Strategic Interdisciplinary Research (grant 7020093); the Basic and Applied
Basic Research Project of Guangzhou Basic Research Program (2023A04J1918); the scientific research project of the Chinese
medicine bureau in Guangdong province (20241064); and the University Youth Innovative Talent Project of Guangdong Province
(2023KQNCX006).

Data Availability
The datasets generated during and/or analyzed during this study are available from the corresponding author on reasonable request.

J Med Internet Res 2024 | vol. 26 | e58422 | p. 7https://www.jmir.org/2024/1/e58422
(page number not for citation purposes)

Chen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Authors' Contributions
CYY, GLN, and WWX made equal contributions as the co–first authors of this manuscript. MWK and GBS, as the corresponding
authors, made equal contributions to this manuscript. MWK, GBS, and CYY led the study concept and design. GLN, WWX, and
ZXF performed data collection. MWK, GBS, CYY, YL, and HY performed data analysis. CYY, GLN, WWX, and LSC prepared
the manuscript. The final draft was revised and approved by all authors.

Conflicts of Interest
None declared.

References

1. Johnston JD, Massey AP, Devaneaux CA. Innovation in weight loss programs: a 3-dimensional virtual-world approach. J
Med Internet Res. 2012;14(5):e120. [FREE Full text] [doi: 10.2196/jmir.2254] [Medline: 22995535]

2. Fu R, Zhang Y, Yu K, Mao D, Su H. Bariatric surgery alleviates depression in obese patients: a systematic review and
meta-analysis. Obes Res Clin Pract. 2022;16(1):10-16. [doi: 10.1016/j.orcp.2021.11.002] [Medline: 34802982]

3. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors in 204 countries and territories, 1990-2019: a
systematic analysis for the global burden of disease study 2019. Lancet. 2020;396(10258):1223-1249. [FREE Full text]
[doi: 10.1016/S0140-6736(20)30752-2] [Medline: 33069327]

4. Okunogbe A, Nugent R, Spencer G, Powis J, Ralston J, Wilding J. Economic impacts of overweight and obesity: current
and future estimates for 161 countries. BMJ Glob Health. 2022;7(9):e009773. [FREE Full text] [doi:
10.1136/bmjgh-2022-009773] [Medline: 36130777]

5. World Health Organization. Obesity and Overweight. URL: https://www.who.int/news-room/fact-sheets/detail/
obesity-and-overweight[accessed [accessed 2024-07-04]

6. Liu E, Chang SH. Self-esteem and weight status of young adults: findings from a pilot study. J Educ Health Promot.
2022;11:263. [FREE Full text] [doi: 10.4103/jehp.jehp_1195_21] [Medline: 36325221]

7. Chen C, Ye Y, Zhang Y, Pan XF, Pan A. Weight change across adulthood in relation to all cause and cause specific mortality:
prospective cohort study. Br Med J. 2019;367:l5584. [FREE Full text] [doi: 10.1136/bmj.l5584] [Medline: 31619383]

8. World obesity atlas 2023. World Obesity Federation. URL: https://data.worldobesity.org/publications/?cat=19(accessed
[accessed 2024-03-20]

9. Huang J, Chen Y, Wang X, Wang C, Yang J, Guan B. Change in adipokines and gastrointestinal hormones after bariatric
surgery: a meta-analysis. Obes Surg. 2023;33(3):789-806. [doi: 10.1007/s11695-022-06444-8] [Medline: 36607567]

10. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical activity from 2001 to 2016: a pooled
analysis of 358 population-based surveys with 1·9 million participants. Lancet Glob Health. 2018;6(10):e1077-e1086.
[FREE Full text] [doi: 10.1016/S2214-109X(18)30357-7] [Medline: 30193830]

11. Abd-Alrazaq A, Alhuwail D, Al-Jafar E, Ahmed A, Shuweihdi F, Reagu SM, et al. The effectiveness of serious games in
improving memory among older adults with cognitive impairment: systematic review and meta-analysis. JMIR Serious
Games. 2022;10(3):e35202. [FREE Full text] [doi: 10.2196/35202] [Medline: 35943792]

12. Seo EY, Kim YS, Lee YJ, Hur MH. Virtual reality exercise program effects on body mass index, depression, exercise fun
and exercise immersion in overweight middle-aged women: a randomized controlled trial. Int J Environ Res Public Health.
2023;20(2):900. [FREE Full text] [doi: 10.3390/ijerph20020900] [Medline: 36673656]

13. García-Bravo S, Cano-de-la-Cuerda R, Domínguez-Paniagua J, Campuzano-Ruiz R, Barreñada-Copete E, López-Navas
MJ, et al. Effects of virtual reality on cardiac rehabilitation programs for ischemic heart disease: a randomized pilot clinical
trial. Int J Environ Res Public Health. 2020;17(22):8472. [FREE Full text] [doi: 10.3390/ijerph17228472] [Medline:
33207670]

14. Bond S, Laddu DR, Ozemek C, Lavie CJ, Arena R. Exergaming and virtual reality for health: implications for cardiac
rehabilitation. Curr Probl Cardiol. 2021;46(3):100472. [doi: 10.1016/j.cpcardiol.2019.100472] [Medline: 31606141]

15. Ko J, Jang SW, Lee HT, Yun HK, Kim YS. Effects of virtual reality and non–virtual reality exercises on the exercise
capacity and concentration of users in a ski exergame: comparative study. JMIR Serious Games. 2020;8(4):e16693. [doi:
10.2196/16693] [Medline: 33112240]

16. Yen HY, Chiu HL. Virtual reality exergames for improving older adults' cognition and depression: a systematic review
and meta-analysis of randomized control trials. J Am Med Dir Assoc. 2021;22(5):995-1002. [doi:
10.1016/j.jamda.2021.03.009] [Medline: 33812843]

17. Warburton DER, Bredin SSD, Horita LTL, Zbogar D, Scott JM, Esch BTA, et al. The health benefits of interactive video
game exercise. Appl Physiol Nutr Metab. 2007;32(4):655-663. [doi: 10.1139/H07-038] [Medline: 17622279]

18. Peng W, Lin JH, Crouse J. Is playing exergames really exercising? A meta-analysis of energy expenditure in active video
games. Cyberpsychol Behav Soc Netw. 2011;14(11):681-688. [doi: 10.1089/cyber.2010.0578] [Medline: 21668370]

19. Maranesi E, Casoni E, Baldoni R, Barboni I, Rinaldi N, Tramontana B, et al. The effect of non-immersive virtual reality
exergames versus traditional physiotherapy in parkinson's disease older patients: preliminary results from a

J Med Internet Res 2024 | vol. 26 | e58422 | p. 8https://www.jmir.org/2024/1/e58422
(page number not for citation purposes)

Chen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2012/5/e120/
http://dx.doi.org/10.2196/jmir.2254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22995535&dopt=Abstract
http://dx.doi.org/10.1016/j.orcp.2021.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34802982&dopt=Abstract
https://air.unimi.it/handle/2434/776344
http://dx.doi.org/10.1016/S0140-6736(20)30752-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33069327&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=36130777
http://dx.doi.org/10.1136/bmjgh-2022-009773
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36130777&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight[accessed
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight[accessed
https://europepmc.org/abstract/MED/36325221
http://dx.doi.org/10.4103/jehp.jehp_1195_21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36325221&dopt=Abstract
https://www.bmj.com/lookup/pmidlookup?view=long&pmid=31619383
http://dx.doi.org/10.1136/bmj.l5584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31619383&dopt=Abstract
https://data.worldobesity.org/publications/?cat=19(accessed
http://dx.doi.org/10.1007/s11695-022-06444-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36607567&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(18)30357-7
http://dx.doi.org/10.1016/S2214-109X(18)30357-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30193830&dopt=Abstract
https://games.jmir.org/2022/3/e35202/
http://dx.doi.org/10.2196/35202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35943792&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20020900
http://dx.doi.org/10.3390/ijerph20020900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36673656&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17228472
http://dx.doi.org/10.3390/ijerph17228472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33207670&dopt=Abstract
http://dx.doi.org/10.1016/j.cpcardiol.2019.100472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31606141&dopt=Abstract
http://dx.doi.org/10.2196/16693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33112240&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2021.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33812843&dopt=Abstract
http://dx.doi.org/10.1139/H07-038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17622279&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2010.0578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21668370&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


randomized-controlled trial. Int J Environ Res Public Health. 2022;19(22):14818. [FREE Full text] [doi:
10.3390/ijerph192214818] [Medline: 36429537]

20. Glavare M, Stålnacke BM, Häger CK, Löfgren M. Virtual reality exercises in an interdisciplinary rehabilitation programme
for persons with chronic neck pain: a feasibility study. J Rehabil Med Clin Commun. 2021;4:1000067. [FREE Full text]
[doi: 10.2340/20030711-1000067] [Medline: 34527201]

21. Comeras-Chueca C, Villalba-Heredia L, Pérez-Llera M, Lozano-Berges G, Marín-Puyalto J, Vicente-Rodríguez G, et al.
Assessment of active video games' energy expenditure in children with overweight and obesity and differences by gender.
Int J Environ Res Public Health. 2020;17(18):6714. [FREE Full text] [doi: 10.3390/ijerph17186714] [Medline: 32942663]

22. Chen Y, Li Z, Zou X, Yang Q, Guan B, Ming WK. Nursing students' perceptions of using virtual patients to prepare for
clinical practice. J Nurs Educ. 2022;61(7):398-402. [doi: 10.3928/01484834-20220613-04] [Medline: 35858137]

23. Comeras-Chueca C, Villalba-Heredia L, Perez-Lasierra JL, Marín-Puyalto J, Lozano-Berges G, Matute-Llorente A, et al.
Active video games improve muscular fitness and motor skills in children with overweight or obesity. Int J Environ Res
Public Health. 2022;19(5):2642. [FREE Full text] [doi: 10.3390/ijerph19052642] [Medline: 35270330]

24. Graves LEF, Ridgers ND, Stratton G. The contribution of upper limb and total body movement to adolescents' energy
expenditure whilst playing Nintendo Wii. Eur J Appl Physiol. 2008;104(4):617-623. [doi: 10.1007/s00421-008-0813-8]
[Medline: 18607619]

25. Graf DL, Pratt LV, Hester CN, Short KR. Playing active video games increases energy expenditure in children. Pediatrics.
2009;124(2):534-540. [FREE Full text] [doi: 10.1542/peds.2008-2851] [Medline: 19596737]

26. Staiano AE, Calvert SL. Wii tennis play for low-income African American adolescents' energy expenditure. Cyberpsychology
(Brno). 2011;5(1):4. [FREE Full text] [Medline: 24058381]

27. Staiano AE, Abraham AA, Calvert SL. Motivating effects of cooperative exergame play for overweight and obese adolescents.
J Diabetes Sci Technol. 2012;6(4):812-819. [FREE Full text] [doi: 10.1177/193229681200600412] [Medline: 22920807]

28. Marker AM, Staiano AE. Better together: outcomes of cooperation versus competition in social exergaming. Games Health
J. 2015;4(1):25-30. [FREE Full text] [doi: 10.1089/g4h.2014.0066] [Medline: 26181677]

29. Peng W, Crouse J. Playing in parallel: the effects of multiplayer modes in active video game on motivation and physical
exertion. Cyberpsychol Behav Soc Netw. 2013;16(6):423-427. [doi: 10.1089/cyber.2012.0384] [Medline: 23509986]

30. Carron AV, Bray SR, Eys MA. Team cohesion and team success in sport. J Sports Sci. 2002;20(2):119-126. [doi:
10.1080/026404102317200828] [Medline: 11811568]

31. Lieberman DA, Chamberlin B, Medina E, Franklin BA, Sanner BM, Vafiadis DK, et al. Power of Play: Innovations in
Getting Active Summit Planning Committee. The power of play: innovations in getting active summit 2011: a science panel
proceedings report from the American Heart Association. Circulation. 2011;123(21):2507-2516. [doi:
10.1161/CIR.0b013e318219661d] [Medline: 21518980]

32. Riva G, Serino S. Virtual reality in the assessment, understanding and treatment of mental health disorders. J Clin Med.
2020;9(11):3434. [FREE Full text] [doi: 10.3390/jcm9113434] [Medline: 33114623]

33. Farič N, Smith L, Hon A, Potts HWW, Newby K, Steptoe A, et al. A virtual reality exergame to engage adolescents in
physical activity: mixed methods study describing the formative intervention development process. J Med Internet Res.
2021;23(2):e18161. [FREE Full text] [doi: 10.2196/18161] [Medline: 33538697]

34. Kracht CL, Joseph ED, Staiano AE. Video games, obesity, and children. Curr Obes Rep. 2020;9(1):1-14. [FREE Full text]
[doi: 10.1007/s13679-020-00368-z] [Medline: 32077041]

Abbreviations
COREQ: Consolidated Criteria for Reporting Qualitative Research

Edited by T de Azevedo Cardoso; submitted 18.03.24; peer-reviewed by DAA Abshire, K-M Leung; comments to author 06.06.24;
revised version received 29.07.24; accepted 06.11.24; published 30.12.24

Please cite as:
Chen Y, Guan L, Wu W, Ye L, He Y, Zheng X, Li S, Guan B, Ming W-K
Factors That Influence Young Adults’ Preferences for Virtual Reality Exergames in a Weight Control Setting: Qualitative Study
J Med Internet Res 2024;26:e58422
URL: https://www.jmir.org/2024/1/e58422
doi: 10.2196/58422
PMID:

©Yanya Chen, Lina Guan, Weixin Wu, Liang Ye, Yan He, Xiaofen Zheng, Sicun Li, Bingsheng Guan, Wai-kit Ming. Originally
published in the Journal of Medical Internet Research (https://www.jmir.org), 30.12.2024. This is an open-access article distributed

J Med Internet Res 2024 | vol. 26 | e58422 | p. 9https://www.jmir.org/2024/1/e58422
(page number not for citation purposes)

Chen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.mdpi.com/resolver?pii=ijerph192214818
http://dx.doi.org/10.3390/ijerph192214818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36429537&dopt=Abstract
https://doi.org/10.2340/20030711-1000067
http://dx.doi.org/10.2340/20030711-1000067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34527201&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17186714
http://dx.doi.org/10.3390/ijerph17186714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32942663&dopt=Abstract
http://dx.doi.org/10.3928/01484834-20220613-04
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35858137&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19052642
http://dx.doi.org/10.3390/ijerph19052642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35270330&dopt=Abstract
http://dx.doi.org/10.1007/s00421-008-0813-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18607619&dopt=Abstract
https://europepmc.org/abstract/MED/19596737
http://dx.doi.org/10.1542/peds.2008-2851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19596737&dopt=Abstract
https://europepmc.org/abstract/MED/24058381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24058381&dopt=Abstract
https://europepmc.org/abstract/MED/22920807
http://dx.doi.org/10.1177/193229681200600412
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22920807&dopt=Abstract
https://europepmc.org/abstract/MED/26181677
http://dx.doi.org/10.1089/g4h.2014.0066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26181677&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2012.0384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23509986&dopt=Abstract
http://dx.doi.org/10.1080/026404102317200828
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11811568&dopt=Abstract
http://dx.doi.org/10.1161/CIR.0b013e318219661d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21518980&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm9113434
http://dx.doi.org/10.3390/jcm9113434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33114623&dopt=Abstract
https://www.jmir.org/2021/2/e18161/
http://dx.doi.org/10.2196/18161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33538697&dopt=Abstract
https://europepmc.org/abstract/MED/32077041
http://dx.doi.org/10.1007/s13679-020-00368-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32077041&dopt=Abstract
https://www.jmir.org/2024/1/e58422
http://dx.doi.org/10.2196/58422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original
publication on https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2024 | vol. 26 | e58422 | p. 10https://www.jmir.org/2024/1/e58422
(page number not for citation purposes)

Chen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

