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Abstract

The purpose of this research is to develop an immersive virtual fitness center
as an intervention to promote physical activity and examine its impacts on
users’ exercise plans and exercise behaviors. The virtual reality (VR)-based
intervention includes three main features: enabling the users to control their
avatar, personalizing the avatar to look the same as the user, and visualizing
the positive consequences of exercising. We conducted an experiment to ran-
domly assign participants to two treatment groups: experiencing either the
self or another person losing weight because of exercising in the virtual envi-
ronment. The findings demonstrated that the self-avatar group exercised more
in the voluntary section than the other-avatar group. However, participants
in the self-avatar condition perceived a lower level of sense of presence com-
pared to participants in the other-avatar condition. Compared to people in
the control condition who watched and followed the exercise from a workout
video, those who exercised in the virtual fitness center, regardless of whether
the avatar was based on the self’s image or another person’s image, planned to
spend more time on exercising in the following week. Theoretical and prac-
tical implications for using VR technology to promote health-related beha-
vioral change, and why personalization decreases perceived sense of presence
in the virtual environment are discussed.

Keywords

Virtual Reality, Personalization, Visualization, Presence,
Physical Activity/Exercise

1. Introduction

The emerging technology of virtual reality (VR) provides us an opportunity to

DOI: 10.4236/jsea.2020.1311021  Nov. 30, 2020 312

Journal of Software Engineering and Applications


https://www.scirp.org/journal/jsea
https://doi.org/10.4236/jsea.2020.1311021
https://www.scirp.org/
https://orcid.org/0000-0001-7514-3522
https://doi.org/10.4236/jsea.2020.1311021
http://creativecommons.org/licenses/by/4.0/

S. Zhou

explore how to better engage people with health messages and apply this innova-
tive method for promoting health behaviors and advancing new theories. Im-
mersive virtual environment technology creates engrossing, believable, and highly
controlled worlds that seem real to the users by substituting sensory information
we receive in the real world with stereoscopic view of the virtual environment,
sound feedback, and real-time synchronization of one’s behaviors. As an ad-
vanced form of human-computer interface, VR enables users to have brand new
physical, psychological, and social experiences by interacting with and immersing
into the computer-generated virtual environments. Through VR, users can receive
health treatments or education no longer as passive viewers, but as active partici-
pants in a high-fidelity, interactive, and personalized virtual world.

VR has been found to have several capabilities for health promotion. First, it
empowers patients to successfully manage a problematic situation related to his/
her disturbance. For example, VR enables people to repeatedly expose to their
feared stimulus in safe environments. This function has been used to treat post-
traumatic stress disorder, anxiety disorders, and phobias through VR-based ex-
posure therapy [1] [2] [3]. Second, it facilitates rehabilitation by motivating people
to practice and perform certain movements through game-based design [4] [5].
Third, it distracts people’s attention from the painful or depressed status by en-
gaging patients into a novel fictional world [6] [7]. Last, it is also a useful re-
search tool for performance assessment because it can monitor people’s cogni-
tive and motor responses in real time [8].

The current research focuses on one important application of VR—encoura-
ging people to exercise and keep fit. Although an increasing number of VR in-
terventions have been designed and applied in clinical settings to improve the
amount of physical activity, balance, or muscle strength [9] [10] [11], investiga-
tions of specific features of the VR intervention and theoretical constructs that
drive the intervention effectiveness are limited. Our goal is to 1) develop a theory-
driven VR-based intervention, 2) examine its effects on motivating people to
engage in physical activities, and 3) identify the underlying mechanisms of how

the VR experience influences users’ intention to exercise.

2. Overcoming Barriers to Physical Activity

Although there is mounting evidence for the health benefits of regular physical
activity, about 40% of Americans self-reported that they are not active at rec-
ommended levels according to the Physical Activity Guidelines for Americans
(PAGA). The proportion of US adults meeting the PAGA was even less (<10%)
measured by accelerometry [12]. Besides environmental barriers, lacking self-
motivation is the key reason for not engaging in physical activities. People tend
to impulsively privilege immediate over delayed satisfaction of needs [13]. Since
exercising and losing weight are long-term processes, people need to wait for
several months or even longer to see the direct benefits of workouts. The change of

body shape could not be shown instantly, making people not confident enough to
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achieve their weight-loss goals. The vague and uncertain consequences of wor-
kouts also discourage people from committing to a long-term exercise plan.
Therefore, there is a need to present the positive consequences of exercising more
directly and instantly to improve people’s motivations to participate in physical

activities.

3. Using VR for Promoting Physical Activity

Virtual reality technologies are useful tools to address barriers to exercising. VR
provides user-centered experience that enables people to immerse into a virtual
environment, for example, having a virtual tour of a fitness center through head-
mounted displays (HMD). Users can virtually explore the facilities in a gym and
can choose which equipment they want to work on. The virtual world makes it
possible to show the positive consequence of exercising vividly right in front of
the user’s eyes. The avatar or the main character of the VR experience can also
be personalized to look similar to the user, which further enhances user engage-
ment and establishes a close connection between the user and the virtual expe-
rience.

Social cognitive theory explains the mechanisms of how to motivate people for
behavioral changes. It suggests that people do not need to personally try a new
behavior, instead, we learn by observing others, with the environment, behavior,
and personal cognition acting as primary factors influencing the learning process.
When people observe a model performing a behavior, they remember the con-
sequence of the events and use this information to guide their subsequent beha-
viors. This is also called the vicarious learning process, or vicarious reinforce-
ment [14]. Observing positive consequences of a behavior will motivate people
to model the behavior, whereas observing negative consequences of a behavior
will discourage people from performing the behavior.

Vicarious learning has been widely applied to guide the design of health com-
munication campaigns. In the specific context of promoting physical activity, for
example, reading the testimony of a breast cancer survivor who had been physi-
cally active during and after treatment improved cancer patients’ perceived self-
efficacy and intentions to exercise compared to the informational and no mes-
sage conditions [15]. It is also found that using gain frames by demonstrating
the rewards of exercising is more effective in changing people’s beliefs and mo-
tivating people to exercise compared to using loss frames [16].

To enhance the vicarious learning process, people should perceive themselves
similar to the person being observed, or feel closely related to the observed per-
son, which is termed identification. Identification with the model increases the
viewers’ attention to the health topic, self-referencing to the message, and per-
sonal involvement with the issue [17]. Perceived similarity between the self and
the model also motivates observers to perform learned behaviors and increases
their perceived self-efficacy in performing the observed behavior and receiving

the same outcomes [14].
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Similarity may be based on physical traits, personality, beliefs and attitudes, or
pervious behaviors. Among them, physical features are the most immediate and
direct determinants of perceived similarity. Abundant evidence shows physical
similarity between audience members and the model influences the effectiveness
of health communication messages. When viewers and the exemplar in a sun
protection message are of the same gender, viewers rated the message more ef-
fective [18]. People preferred to choose avatars of the same ethnicity or look
similar to them in an interactive computer-delivered video to prevent sexually
transmitted infections [19], particularly among Hispanic and African American
participants. African Americans also responded more favorably to Black (as op-
posed to White) spokespersons in a HIV public service announcement (PSA)
and evaluated the PSA with Black spokespersons more positively [20]. However,
except from Fox and Bailenson [21], few studies have tested the effects of highly
personalized models tailored to each individual audience member. Virtual reality
technology enables researchers to personalize avatars based on the appearance of
each user, maximizing the level of identification with the person being observed.

Guided by this theoretical framework, we developed a VR-based intervention
for promoting physical activity, which emphasizes on three important features of
VR experience—1) visualizing the potential positive consequences of workout,
2) personalizing the avatar to look similar to the user, and 3) immersing the self

into the virtual environment.

3.1. Visualizing the Outcomes of Exercising

We designed a VR program simulating the process of losing weight after work-
ing out. When users first enter the virtual fitness center, they are embodied in an
obese avatar. After several sessions of exercising, the avatar loses weight with a
fitter body shape, visualizing the positive outcomes of exercising.

According to social cognitive theory, observing the positive consequences of a
behavior motivates people to model the same behavior whereas observing the
negative consequences of a behavior discourages people to do the same thing.
Vicariously experiencing the outcomes of a health behavior plays an important
role in influencing people’s subsequent behaviors. In the immersive virtual en-
vironment, such vicarious learning is enhanced by the realistic sensory feedback
and high level of interactivity between the user and the virtual environment. If
users could see how their physical bodies change after a certain period of train-
ing enabled by virtual reality technology, they should be more motivated to par-
ticipate in physical activities. Therefore, we hypothesize that

H1: People experiencing weight loss in a virtual fitness center will engage in

more physical activities than those without the virtual experience.

3.2. Personalization

The power of generating vivid, concrete, and personalized messages has been

well documented in the field of communication and advertising [22] [23]. In our
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VR program, users can embody an avatar that is created based on their own im-
age, which personalizes the virtual experience to the highest level. Customized
avatar that looks the same as the user may enhance user’s engagement into the
virtual world, identification with the avatar, perceived self-relevance to the exer-
cising activities, and perceived efficacy to achieve the intended outcomes dem-
onstrated in the virtual world.

Users can see how the body of the “future self” would change and experience
this change from the first-person view, making this VR experience more realistic
and reducing people’s psychological reactance. Therefore, we hypothesize that

H2: Participants embodied in a personalized avatar that looks the same as the
participant will engage in more physical activities than those embodied in a stran-

ger avatar that looks different from the participant.

3.3. Immersive Virtual Experience

Immersion is a description of a technology, capturing the extent to which com-
puter displays can deliver an inclusive, extensive, surrounding, and vivid illusion
of reality [24]. The more immersive people could get into the virtual world, the
more impactful the virtual experience on user’s perceptions, attitudes, and beha-
viors. Several constructs were conceptualized to capture people’s immersive vir-
tual experience, including egocentric projection, identification, presence, and
perceived agency.

Egocentric projection is the extent to which a user imagines the self as the
avatar in the virtual environment and projects his/her presumed thoughts or
feelings in the virtual situation into the mind of the avatar. As explained in the
earlier section about vicarious learning, identification is defined as an imagina-
tive process through which users mentally simulate the avatar’s activities in the
virtual environment, imagine what the avatar is thinking and feeling, and adopt
the avatar’s goals, thoughts, and emotions [25]. Presence refers to the subjective
experience of being in one place or environment, even when one is physically
situated in another environment. And perceived agency is the perception about
one’s ability to control behaviors in the virtual environment.

The proposed VR program enhances users’ immersive experience by enabling
users to control their avatar using hand controllers, providing real-time syn-
chronization of their behaviors in the virtual environment, and allowing them to
try different exercise equipment in the virtual fitness center. This research tests
whether immersion into the virtual world could explain how the overall VR in-
tervention and the specific feature of avatar personalization affect people’s mo-
tivation to exercise.

H3: a) Egocentric projection and b) identification will mediate the effect of
virtual fitness center experience on motivating people to exercise.

H4: a) Egocentric projection, b) identification, c) presence, and d) perceived
agency will mediate the effect of avatar personalization on motivating people to

exercise.
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4. Method

The experiment utilized a between-subject design (see Table 1). Participants
were randomly assigned to the two VR treatment conditions: the personalized
condition in which the self was the avatar, or the non-personalized condition in
which a stranger was the avatar in a virtual fitness center. We also included a no
VR experience control condition in which participants watched and followed

exercise from a workout video. Figure 1 demonstrates the scenes participants

Table 1. Experimental design.

Condition 1 (n = 13) Condition 2 (n = 14) Condition 3 (n = 15)

VR Fitness Center Experience VR Fitness Center Experience .
. o . o 2D Workout Video
with Personalization without Personalization

(®)

Figure 1. (a) Demonstration of the treatment condition: VR fitness center experience; (b)
Demonstration of the control condition: workout video.
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saw in the VR treatment and control conditions.

4.1. Participants

Twenty-seven participants were recruited from a US university for the two VR
treatment conditions. An additional 15 participants were recruited to complete
an online survey through Qualtrics.com as the control condition. Each partici-
pant who completed the study was offered $10 as the compensation for their
participation. In total, the sample consisted of 42 participants. Among them, the
majority were White Americans (64.3%), followed by Asians (16.7%), Latinos or
Mexican Americans (9.5%), and African Americans (7.1%). There were 42.9%
male participants and 57.1% female participants. The average age was 33 (SD =
11.57).

4.2. Manipulation & Procedures

Personalization of the avatar was manipulated by generating the avatar based on
either the participant’s own head photos (self-avatar) or a stranger’s photos (oth-
er-avatar). The avatars in the personalized condition look the same as the par-
ticipants themselves, whereas the avatars in the non-personalized condition look
different from the participants. The avatars were created in Daz Studio with fac-
es generated in FaceGen Artist and then rigged in Mixamo. In both treatment
conditions, participants immersed into the virtual fitness center and can see how
their avatar’s body shape changes if the avatar keeps exercising.

When participants came to the lab, the researcher briefly described the pro-
cedure of the experiment, helped participants familiarize with the VR equip-
ment, and taught them how to use the hand controllers. Participants were in-
structed to put on the headset and started their virtual experience in a fitness
center. The virtual fitness center holds a variety of equipment, including weights,
a back machine, a combination machine, an abdominal bench, a yoga mat, and
etc. In the first scene, participants were embodied in the self-avatar or other-
avatar with an obese figure. They were instructed to perform five sets of upper
body exercises in front of a mirror in the virtual fitness center and repeat each
exercise for six times, resulting 30 movements in total. In the second scene, par-
ticipants entered the virtual fitness center again and were embodied in a fitter
body after losing weight. Participants were instructed to freely choose the equip-
ment, do the exercise they want, and feel free to leave the virtual fitness center at
any time. The researcher counted the number of exercise repetition participants
voluntarily performed in this scene. After the virtual experience, participants
answered a questionnaire about their experience in the virtual fitness center, in-
cluding egocentric projection, identification with the avatar, sense of presence,
and perceived agency to control the movements. We also asked their exercise
plan for the next week, specifically, how long they will spend on exercising and
what types of activities they will perform. Demographic information, including

age, ethnicity, height, and weights were asked at the end.
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In the control condition, participants were instructed to watch a 30-second
workout video and follow the exercise from the video. The video shows a cha-
racter keeps the weight-lifting exercise but did not show how the body changes
as a result of exercising. After watching the video, participants answered the
same set of questions as the participants in the VR treatment conditions. Ques-
tions about perceived agency and presence were excluded because they were not

applicable to the scenarios in the control condition.

4.3. Measures

Egocentric projection. Seven close-ended questions captured the extent to
which participants use their own mental states to interpret the avatar’s mind.
These items were generated based on Ames’ egocentric projection scale [26].
Participants rated their agreement with each statement on a 7-point scale (1 =
strongly disagree, 7 = strongly agree). Sample questions included, “The avatar

», o«

has the same goals I would have in that situation”; “The avatar has the same

», o«

skills I would have in that situation”; “My avatar is the same kind of person I
would be in that situation”; “The avatar acted the same way I would act in that
situation”. The presentation order of the questions was randomized. The seven
items were averaged into an egocentric projection scale (Cronbach’s a = 0.92, M
=4.25, SD = 1.36).

Identification. Identification was measured with a 10-item identification scale
[25]. Items include statements about the relationship between the participant
and the avatar (or the character in the control condition). For example, “I could
really ‘get inside’ my avatar’s head”, “I think I understand my avatar well” and “I
understood the events in the way my avatar understood them”. Participants rated
to what extent they agreed or disagreed with each statement on a 7-point scale (1
= strongly disagree, 7 = strongly agree). The ten items were averaged into an
identification scale (Cronbach’s a = 0.86, M= 3.94, SD = 0.98).

Perceived Agency. Perceive agency was measured by four questions asking
whether the participants believe they can control their actions in the virtual en-
vironment. The four items included “I felt I had control over my actions”, “I did

» «

NOT have control over my actions” “I could fully control my actions”, and “I
could NOT control my actions very well”. Participants rated to what extent they
agreed or disagreed with each statement on a 7-point scale (1 = strongly disag-
ree, 7 = strongly agree). Items two and four were reverse coded.

Reliability of the four items (Cronbach’s a = 0.63) was lower than what is
commonly recommended for a reliable scale (>0.70). After removing the second
item, the remaining three items formed a reliable scale. Thus, the three items
were averaged into a perceived agency scale (Cronbach’s a = 0.71, M = 5.30, SD
=1.04).

Sense of Presence. Sense of presence includes three dimensions: spatial sense
of presence, self sense of presence, and social sense of presence [27]. The social

dimension is not applicable to this study because there was only one avatar in
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the virtual environment and no social interactions were involved in any scena-
rios. Example items were “The avatar’s body was my own body”, “I was in the
avatar’s body”, “The avatar was an extension of me”, “I felt surrounded by the
virtual room”, and “I really visited the virtual room”. Participants rated to what
extent they agreed or disagreed with each statement on a 7-point scale (1 =
strongly disagree, 7 = strongly agree). The ten items were averaged into a pres-
ence scale (Cronbach’s a = 0.85, M = 4.08, SD = 0.86).

Intention to exercise. Participants’ intention to exercise was measured using
a single question asking how many hours and minutes they plan to spend next
week to participate in sports and other vigorous physical activities, excluding
walking and time spent in required school physical education classes. Partici-
pants input the exact numbers of hours and minutes of their exercise plan and
the total time was transformed into hours (M = 3.45, SD = 2.34).

Types of physical activity. The number of different types of physical activity
was measured by asking participants to check all the activities they plan to do in
the next week, including running, hiking, bicycling, swimming etc. They can
choose multiple items (M = 3.12, SD = 1.88).

Exercise repetitions. The researcher observed and counted the number of
exercise repetition participants voluntarily performed in the second scene in the
two VR treatment conditions (M = 23.44, SD = 12.86).

5. Results

5.1. Effects of VR Experience on Motivation to Exercise

Hypothesis 1 predicts that virtually experience losing weight in a fitness center
will motivate people to engage in more exercises. We compared the means of
hours participants intend to do physical activities in the next week among those
in the two VR treatment conditions to those in the control condition who watched
a workout video. All the analyses were conducted using the SPSS Statistics 24.
Result of an independent samples t-test showed the main effect of the virtual
experience on exercise intention was significant, ¢ (40) = 3.16, p = 0.003. People
who received the VR-based intervention were more motivated to engage in physi-
cal activities in the following week (M = 4.22, SE = 0.45) than people who only
watched the video (M = 2.07, SE = 0.43). This effect was mainly driven by the
difference between the self-avatar condition and the control condition (Mditfe-
rence = 2.66, SE= 0.80, p=0.007). People who saw their own avatars getting fit-
ter in the virtual fitness center planned to allocate the longest time to exercise (A
=4.73, $D = 2.69), followed by the other-avatar VR condition (M = 3.75, D =
1.92). People who simply watched the workout video were least motivated to ex-
ercise in the next week (M = 2.07, SD = 1.66) (see Figure 2). Thus hypothesis 1
is supported.

In addition, participants who had the VR fitness center experience were likely
to participate in more diverse types of physical activities (M = 3.48, SE = 0.39),

including swimming, basketball, walking, running, tennis, etc., than those who
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did not see the positive consequences of exercising in workout videos (M = 2.47,
SE = 0.36) at a marginally significant level, £40) = 1.72, p= 0.09.

5.2. Effects of Personalization on Actual Exercising Behavior

Hypothesis 2 predicts that personalizing the avatar to be similar to the partici-
pant will increase participants’ motivation to exercise and make people more likely
to engage in physical activities. Result of a t-test showed a significant main effect
of personalization on exercise repetition in the voluntary exercise session, ¢ (25)
= 4.64, p < 0.001. Participants in the self-avatar condition performed more sets
of exercises (M = 32.23, SE = 3.54) than participants in the other-avatar condition
(M=15.29, SE=1.28) (see Figure 3). Therefore, hypothesis 2 is supported.

5.3. Testing the Role of Immersion

Hypotheses 3 and 4 predict that constructs measuring people’s immersive virtual
experience including egocentric projection, identification, presence, and per-
ceived agency can explain how the VR experience and personalization affect
people’s motivation to exercise. A set of ANOVAs were performed to test H3
and H4. The main effects of conditions on egocentric projection, identification,
and perceived agency were not significant. Thus hypotheses 3 and 4 were re-
jected. However, we found a significant effect of personalization on presence, F
(1, 25) = 5.75, p=0.024, n, = 0.19. Contradictory to our prediction, partici-
pants in the self-avatar condition reported lower level of presence (M = 3.98, SE
= 0.27) than participants in the other-avatar condition (M = 4.84, SE = 0.24).

EXERCISEPLANFORTHENEXT W
NO. OF HOURS ALLOCATED TO EXERC

[0 Control Condition (Workout Video) on-personalizec

m Personalized VR Experience

EXERCISE REPETITIONS
INTHE FREE EXERCISESESSION
(TIMES)

1 Non-personalized VR Experi

Figure 3. Effect of personalization on exercise repetitions in the free exercise session.
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6. Discussion

This study developed an immersive virtual fitness center and examined its im-
pacts on motivating people’s exercising behaviors and plans. It shows that seeing
an avatar losing weight in a virtual fitness center, regardless of whether the ava-
tar is based on the self or the other person’s image, increased people’s intention to
spend longer time on exercising compared to simply watching and following a
workout video. The experiment also suggests that personalizing the avatar to look
similar to the user encouraged the user to do more exercise in the voluntary exer-

cise session compared to not personalizing the avatar.

6.1. Practical Implications

Through virtual reality technology, we can generate self-like avatars to demon-
strate the potential consequences of health behaviors vividly and instantly,
maximizing the effects of vicarious reinforcement and identification on beha-
vioral change. Vicarious reinforcement and identification are two critical com-
ponents of the social cognitive theory. Traditional ways of manipulating vica-
rious reinforcement include using gain or loss frame, explicitly describing the
positive or negative consequences of a behavior, or embedding the rewards or
punishments in a story. Instead of witnessing what happened to another person
from an observer’s perspective, virtual reality enables the user to virtually expe-
rience the outcomes of a health behavior from the actor’s perspective—actively
participated in the behavior change process. Although we did not find signifi-
cant differences in participants’ levels of egocentric projection or identification
with the avatar or character between virtual reality experience and video watch-
ing, immersion into the virtual fitness center was more effective in motivating
people to exercise. Studies may further explore the mechanisms of how virtual
reality experience influences people’s health beliefs and subsequent behaviors,
for example, whether the virtual content is more powerful than traditional me-
thods in enhancing people’s perceived realism, self-relevance, and transportation
into the behavioral event.

Virtual reality technology also maximizes the similarity between the user and
the avatar by generating an avatar based on each individual’s image. Personaliza-
tion at the individual level is stronger than simply matching the sex, ethnicity, or
personality between the user and the observed model. Seeing the benefits of
self-avatars doing physical activity makes people voluntarily exercise more than
seeing the benefits of other-avatars. Surprisingly, the personalization manipula-
tion did not influence people’s identification with the avatar, indicating the ef-
fect of personalizing the avatar on behavioral change was not through increased
perceived similarity, or self-reported identification as suggested in the social
cognitive theory. One possible explanation is that exposure to self-avatar’s
movements makes people more likely to unconsciously mimic the same behavior
instead of consciously affecting people’s engagement with the avatar or motiva-

tion to exercise. This is consistent with our finding that personalization only in-
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fluenced people’s actual behavior in the free-exercise session but not people’s
intention to exercise in the week following the experiment. According to the vi-
carious goal contagion theory, people would unconsciously adopt the goal of
another person when observing the person performing a behavior, especially
when they are similar to the person [28]. Similarity here refers to the manipu-
lated similarity rather than the self-report measure of perceived similarity. It is
worth further examining whether the personalization effect on health-related
behavioral change is driven by unconscious processes and how long the effect
will last.

A surprising but interesting finding is that although personalizing the avatar
increased behavioral outcomes, it tends to decrease people’s sense of presence in
the virtual environment. It may be because people pay closer attention to the
self-avatar’s behaviors than other-avatar’s behaviors since they are more
self-relevant. When exposed to an avatar based on their own image, people may
set higher standards for the presentation of the avatar’s appearance, require
greater precision in the synchronization between their real and virtual move-
ments, and easily identify the differences between the self-based avatar and the
actual self. Minor deviations from their real images or movements may induce
strong feelings of discomfort, disliking, or resistance. One extension of the cur-
rent study could be investigating people’s attitudes toward and evaluations of the
personalized avatar and identifying the key components of personalization to

maximize its effects on behavioral change in the health contexts.

6.2. Limitations

The current study has some limitations. First, the experiment was not a fully
randomized design. Although we randomly assigned participants to the two VR
treatment conditions, participants in the control condition were recruited at a
later stage. Therefore, cautions should be taken when comparing between the
treatment and control conditions. The effects of the VR intervention may be
confounded by factors related to characters of the sample, self-selection bias,
participants’ past experience of exercising, or the time of recruitment.

Second, we only explored the overall effect of the VR experience and the spe-
cific impact of avatar personalization. Other unique features of the immersive
VR experience may also drive the effect of the VR-based intervention for physi-
cal activity promotion, for example, feeling of control over the avatar’s behavior,
visualizing the consequences, having freedom to choose equipment, being able
to navigate the virtual environment. Future studies are encouraged to explore
the underlying mechanisms beyond avatar personalization using a fully con-
trolled factorial design.

Last, the current study only provided visual and audio feedback to the partic-
ipants. People cannot feel the weight of the dumbbells. Participants picked up
the weights by pressing the trigger on the left- and right-hand controllers. Al-
though participants had the option to choose weights ranging from 5 Ibs to 30
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Ibs, the dumbbells did not reflect their actual weights. Future studies may attach
sensors to real dumbbells to enhance the realism of the virtual experience and

maximize its effects on changing health-related behaviors.

7. Conclusion

Virtually experiencing the self losing weight after exercising is an effective strat-
egy to motivate people to engage in physical activities. Through an experiment,
we found that people seeing the self-avatar losing weight in a virtual fitness cen-
ter exercised more in the voluntary session than people seeing the other-avatar
losing weight. In addition, compared to people watching and following an exer-
cising video, those who virtually experienced weight-loss after exercising, re-
gardless of whether the avatar was based on the self’s or another person’s image,
planned to spend more time on exercising in the following week. The immersive
virtual environment technology can be an innovative and useful tool for moti-

vating health behaviors and promoting public health.
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