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Abstract: Objective: The purpose of this paper is to investigate whether playing exergames can
enhance quality of life among young adults and it examines the potential moderators. Methods:
A 12-week randomized controlled trial was conducted. Quality of life was measured using the
short-form 36-item version (SF-36) scale. All the participants were between 20 and 24 years old in
Taiwan. Participants in the intervention group (n = 55) were asked to play exergames for 12 weeks,
three times a week and 30 minutes at a time, while participants in the control group (n = 62) did
not play exergames. The changes in the scores on quality of life between the beginning and the
end of the 12-week trial were calculated. Independent t-tests were used to analyze the differences.
Results: The intervention group participants experienced an enhanced quality of life in terms of
physical functioning, role-physical (role limitations due to physical health), general health, and social
functioning. Moreover, the intervention group participants who were not enthusiastic about exercisers
experienced an enhanced quality of life in physical functioning, role-physical, and general health.
The intervention group participants who attempted to control their weight experienced enhanced
general health, vitality, and mental health. Conclusion: Playing exergaming could contribute to
users’ quality of life in terms of both physical and mental health.

Keywords: exergames; active games; randomized controlled trial; quality of life; SF36; health

1. Introduction

Exergames are videogames that translate body motions into gaming commands, and
they could be used to enhance users’ health. Exergaming is a new emerging form of exercise
that could improve physical activity and psychosocial well-being [1,2]. Exergames are
prevalent worldwide, as evidenced by the fact that Your Shape Fitness Evolved 2012, an
exergame, has sold 1.16 million units [3]. The prevalence of exergames warrants further
research on the impact of playing exergames on users’ health.

The literature has documented various health benefits of playing exergames to in-
dividuals’ health [4,5]. However, previous studies have not examined whether playing
exergames can promote quality of life, one widely recognized aspect of health, indicating a
research gap.

Research filling this gap could ascertain the impact of playing exergames on players’
health in terms of quality of life. Moreover, such research could provide evidence for the
health impact of playing exergames on users’ life, further demonstrating the value of games
to users’ health.
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Research on quality of life has identified the importance of exercise. Exercise could
promote quality of life [6]. Engaging in exercise can be accomplished by playing exergames,
so the impact of playing exergames should be related to how individuals are strongly
motivated to do exercise, i.e., exercise enthusiasm. However, no study has examined the
moderator role of exercise enthusiasm in the link between playing exergames and quality
of life, indicating another research gap.

Research filling this gap can extend our knowledge on the health benefits of playing
exergames, i.e., clarifying who (e.g., highly or lowly enthusiastic about doing exercise)
would receive enhanced benefits to quality of life by playing exergames. In practice, such
research may provide insights for healthcare professionals to enhance the quality of life of
their clients. In sum, such research exhibits academic significance and practical relevance.

Seeking to fill the above two research gaps, we design and implement this research to
examine whether playing exergames can enhance quality of life and examine some potential
moderators. Exercise enthusiasm and weight control were included as two moderators
for the following reasons. Enthusiasm (or passion) could create positive experience in
sports [7], so it is relevant to research on quality of life, justifying its inclusion. Moreover,
weight control is related to physical functioning and self-esteem, so it could be related to
changes in quality of life [8], justifying its inclusion.

Compared with previous studies, our research has two contributions to the literature.
First, Lee et al. [9] found that exergames could generate acute effects to increase users’ phys-
ical activity which might reduce a negative mood state. In line with Lee et al. [9], the impact
of playing exergames were also examined herein, but a new beginning was conducted to
examine the positive impact of playing exergames on quality of life, motivating subsequent
studies to examine the mechanism underlying the impact of playing exergames, as well as
the accompanying enjoyment on quality of life.

Second, Ho, Lwin, Sng, and Yee [10] found that playing exergames could create
a feeling of presence, thus creating a positive psychological experience and enjoyment.
Consistent with Ho et al. [10], the psychological impact of playing exergames on users’
psychological well-being were also examined. However, a unique case herein was shown in
examining quality of life, a broadly used measure of well-being, supporting the relevance
of playing exergames to enhancing psychological well-being [11].

The rest of the paper is organized as follows. We firstly review the literature and
develop the study hypotheses. We secondly describe the methods and the testing results.
We then summarize the research findings, and discuss their theoretical and practical
implications. Finally, limitations and conclusions are drawn.

2. Literature Review
2.1. Exergames

Exergames are video games that combine entertainment and body movement on a
video device such as a TV screen or computer monitor. Exergames are useful tools to
increase exercise capacity in patients with chronic heart failure [5]. Moreover, exergames
have exhibited various influences on individuals’ health [12,13]. Specifically, playing
exergames results in energy expenditure, so creating positive psychological benefits [14].
Moreover, playing exergames significantly improves users’ attitudes towards other forms
of exercise [15] and motivates users to engage in exercise, so exhibiting health benefits [16],
which shows the value of exergames.

In addition, playing exergames may have a similar effect to engaging in conventional
exercise. Specifically, exergaming can promote engagement in physical activities [9,17].
Playing exergames can reduce pressure and pain sensitivity [12], and help motivate proso-
cial behaviors [18]. Moreover, playing exergames can effectively instill a positive mood [19]
and trigger health-related behavioral changes [20]. Hence, playing exergames was consid-
ered as a form of exercise to improve health outcomes.

Playing exergames can promote health behavior change [9,20], and facilitate positive
psychosocial outcomes, identifying the key elements of exergaming that enable social
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interaction [21]. Playing exergames can also create a feeling of presence, enjoyment, and
mood experience [10], generating a greater amount and diversity of reward impacting
on the users’ experience [22,23]. The literature has found that exergaming plays a basic
role in producing positive effects, positive functioning, and positive social functioning,
contributing to mental health and wellness [24]. Hence, exergames can be used as an
alternative strategy tool for health interventions.

Playing exergames can promote engagement and motivation to do exercise, so bringing
positive health benefits [16]. The literature has employed the decomposition techniques
of the Physical Component Score (PCS) and Mental Component Score (MCS) from the
SF-36 scale as measures of health [25]. However, quality of life comprises eight aspects
that should further be examined in relation to exergaming, indicating fruitful ground for
research opportunities in the future.

2.2. Quality of Life and SF-36

Comprising the physical, emotional, and social dimensions, quality of life is suitable
to represent the multi-dimensional aspects of health status [26]. Among the measures of
quality of life, the SF-36 instrument is frequently used in health assessment [25]. Specifically,
SF-36 consists of eight dimensions of health, namely, physical functioning, role-physical
(role limitation due to physical problems), bodily pain, general health, vitality, social
functioning, role-emotional (role limitation due to emotional problems), and mental health.

3. Hypothesis Development

Playing exergames can motivate users’ engagement in physical activities that resemble
exercise [1,13]. Thus, playing exergames can be employed as an effective strategy for
motivating users to engage in exercise [16]. In addition, playing exergames improves
users’ physical fitness [27] and mood state [28], which contribute to their physical and
psychological health, building the link between playing exergames and enhanced quality
of life. Moreover, playing exergames can increase users’ physical activity levels [13], while
physical activities promote sleep quality [29], which is essential for ensuring quality of
life, supporting the impact of playing exergames on enhanced quality of life. Hence, the
following was hypothesized:

H1. Playing exergames can enhance the quality of life of the participants in the intervention group
more than those in the control group.

Exercise enthusiasm positively predicted positive emotions in exercise [30]. Playing
exergames has a positive impact on users’ attitude and intention towards other forms of
exercise [15], indicating that playing exergames may be a means for enhancing exercise
enthusiasm [31]. Exercise enthusiasm should provide additional enjoyment in doing
exercise, so effectively improving quality of life and physical health [32]. Therefore, playing
exergames is more likely to enhance the quality of life of individuals’ who are enthusiastic
about exercise. Hence, the following was hypothesized:

H2. Exercise enthusiasm is more positively associated with the quality of life of the participants in
the intervention group than those in the control group.

Weight control is strongly related to quality of life [8], the reason for which may be due
to the link between obesity and reduced quality of life [33]. Quality of life plays a critical
role for the overall assessment of being overweight and obesity [34]. Being overweight and
obesity have a negative impact on quality of life [35]. Weight control can be achieved by
dieting or exercise [36]. Exercise is embedded in playing exergames, so playing exergames
should enhance the quality of life of individuals’ who are controlling their weight. Hence,
the following was hypothesized:

H3. Weight control is more positively associated with the quality of life of the participants in the
intervention group than those in the control group.
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4. Methods
4.1. Design, Experiment, and Participants

Prior to carrying out the study, approval by the Institutional Review Board (102-3841B)
was obtained. This research was conducted in a spacious classroom at a university in north
Taiwan, between January 2014 and April 2014. The study was a parallel-group randomized
controlled trial with 117 participants who were undergraduate and postgraduate students,
ranging in age from 20 to 24 years old. The participants were solicited by hardcopy posters
in the campus. Interested participants completed an online form to offer their contact
information for further checking their eligibility of joining this research. The enrolled
participants were randomly assigned to the intervention group and the control group using
a random number table.

Eligible participants were those who could communicate in Chinese, effectively taking
part in the study and answering the questionnaire at the beginning and the end of research
participation. Each participant offered written informed consent to join the study. The
participants who reported the following health conditions were excluded: heart disease,
hypertension, arrhythmia, heart failure, angina pectoris, spinal cord injury, ankylosing
spondylitis, genetic arrhythmia, intracranial pressure, blood pressure instability, cervical
musculoskeletal system injury, glaucoma, high myopia, anemia, dizziness, asthma, or had
any other mental illness or disease history.

A 12-week longitudinal design was adopted. The intervention group participants (n
= 55) underwent a 12-week period of exergames, playing 30 minutes per game and three
times a week. The control group participants (n = 62) did not play exergames during the
trial period. In terms of hardware, Microsoft’s Xbox 360 was used, which has a control-free
system allowing gamers to use their body to control gaming avatars. As for the exergame,
the “Your Shape: Fitness Evolved” program was adopted, which provides a wide choice of
activities to track subtle movements of the body.

The participants were asked to actually play exergames during the 12 weeks. The
research assistants made appointments with them and supervised them to actually play
the exergames. To maintain the participants’ patients, ten exergames were randomized for
the participants to play. This approach increases the generality of the study findings.

4.2. Measurement

The formula of Schoenfeld [37] was used to calculate the required sample size for
a randomized controlled trial. A parallel experiment design was used and continuous
dependent variables with the one-tailed significance level set at 5% and the testing power
set at 80% were configured. The estimated sample size is 113. Totally, 117 participants were
included, exceeding the threshold.

The participants were randomly assigned to one of the two groups to maintain the
internal validity of the randomized trial. All the participants were asked to sign an informed
consent form. The participants were invited to complete the questionnaire at the beginning
and end of the study.

The primary outcome variables of our research were mental and physical health. The
participants’ mental and physical health were measured using the SF-36 scale. This scale
contains various dimensions of quality of life. The following describes the number of items
for each dimension and an example item. The dimensions are: physical functioning (10
items, e.g., “Does your health hinder you from doing effortful daily activities, e.g., running?
(from “not at all” to “very much”)”); role-physical (role limitation due to physical problems)
(four items, e.g., “During the past four weeks, have your health caused a problem in doing
your work? (“no” or “yes”)”); bodily pain (two items, e.g., “During the past four weeks,
how severe your bodily pain is? (from “not at all” to “very severe”)”); general health (five
items, e.g., “Generally, how do you think your health is? (from “not good” to “perfect”)”);
vitality (four items, e.g., “During the past four weeks, how often do you feel energetic?
(from “never” to “always”)”); social functioning (two items, e.g., “During the past four
weeks, how much does your health hinder your activities with family, friends, neighbors,
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and clubs? (from “not at all” to “extremely”)”); role-emotional (role limitation due to
emotional problems) (three items, e.g., “During the past four weeks, have your emotional
problems (e.g., anxiety or depression) reduced your work time? (“no” or “yes”)”); and
mental health (six items, e.g., “During the past four weeks, how often are you a nervous
person? (from “never” to “always”)”). The items measuring each dimension contain varied
response options. Please consult SF-36 instrument owners to check how to calculate the
scores in each of the dimensions.

Each of the participants was asked two questions: “whether or not you are an enthusi-
astic exerciser”. If the answer was “yes”, we coded this response as “1”. If the answer was
“no”, we coded this response as “0”, and “whether or not you are controlling your weight”.
If the answer as “yes”, we coded this response as “1”. If the answer was “no”, we coded
this response as “0”. The research assistants distributed and collected the questionnaires.
Moreover, this research was designed to ensure that all research assistants were blind to
the participant assignments. The exceptions were the data managers who did not directly
contact the participants and did not operate the experiment.

4.3. Data Analysis

After recording the original dimension scores, these scores were converted from zero
to one hundred [25]. A higher converted score represents a higher level in a dimension.
Independent sample t-tests were used to examine whether playing exergames enhances
quality of life. Moreover, the responses by subsamples were compared using the t-tests for
testing the moderator hypotheses. The SPSS software version 22 (IBM, Armonk, New York,
USA) was employed to analyze the data. The significance level at 0.05 and the marginal
significance level was set at 0.10.

5. Results

Cronbach’s α values were used to evaluate the internal consistency of the scale. In the
SF-36 scale, each construct measure has a Cronbach’s α value approaching 0.70, indicating
sufficient reliability [38]. The items evaluating each construct have a Cronbach’s α > 0.70,
except for social functioning, which equals 0.65.

The marginal change amounts of physical functioning (p = 0.03), role-physical (p = 0.03),
general health (p = 0.01), and social functioning (p = 0.07) for the intervention group were
significantly better than the control group. These results supported H1. However, the
marginal change for the intervention group was not significantly better than the control
group in other aspects of quality of life. Table 1 reported the results.

Table 1. Comparison of changes in quality-of-life scores between the two groups.

Variable
Intervention Group Control Group

p Value
Post Pre Diff Post Pre Diff

Physical functioning 97.08 94.58 2.50 96.05 95.96 0.09 0.03 *

Role-physical 90.10 84.37 5.73 80.70 86.84 −6.14 0.03 *

Bodily pain 86.84 83.15 3.31 84.80 85.40 −0.60 0.19

General health 76.79 70.85 5.94 69.39 70.11 −0.72 0.01 *

Vitality 67.19 65.73 1.46 64.74 65.26 −0.52 0.41

Social functioning 86.98 84.38 2.60 82.46 84.43 −1.97 0.07 *

Role-emotional 80.56 72.92 7.64 77.19 73.10 4.09 0.64

Mental health 70.25 71.42 −1.17 67.36 69.61 −2.25 0.29

Note. * denotes significant between-group difference (p < 0.05). Post = post-test scores. Pre = pre-test scores.
Diff = difference between the two left columns.
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To keep clarity, only the statistics for significant results for the moderating effects were
reported. The marginal change amount of the intervention group of participants that have
no exercise enthusiasm is significantly better than the control group in general health (8.81
vs. 0.00, p = 0.02). The marginal change amount of the intervention group of participants
that had exercise enthusiasm was significantly better than the control group in physical
functioning (3.13 vs. −0.51, p = 0.02), role-physical (7.81 vs. −3.21, p = 0.09), and general
health (4.50 vs. −1.05, p = 0.05). These resulted support H2.

The marginal change amount of the intervention group of participants that were
controlling weight was significantly better than the control group in physical functioning
(3.04 vs. −0.54, p = 0.05) and general health (5.00 vs. −0.73, p = 0.02). The marginal
change amount of the intervention group of participants that were controlling weight was
significantly better than the control group in general health (6.80 vs. −0.70, p = 0.06), vitality
(2.00 vs. −7.75, p = 0.01), and mental health (−0.48 vs. −4.80, p = 0.07), supporting H3.

6. Discussion
6.1. Main Findings

The analytical results indicate that playing exergames could enhance quality of life,
in terms of physical functioning, role-physical, general health, and social functioning. In
other words, playing exergames could effectively enhance quality of life, mostly in terms of
physical health. In addition, playing exergames might provide enhanced benefits in quality
of life among individuals who were enthusiastic about exercise or attempting to control
their weight.

6.2. Theoretical Implications

Our research identified a novel impact of playing exergames, i.e., playing exergames
is positive for quality of life. This research thus answered Li and Lwin’s [39] call for more
research on the impact of playing exergames. By answering this call for research, our
findings deepen our understanding of the benefits of playing exergames, so motivating
future works in this line of research.

Our research examined the relationship between playing exergames and quality of
life, in terms of physical functioning, role-physical, general health, and social functioning.
These findings are consistent with the findings of Maitland et al. [21] on the link between
exergames and psychosocial outcomes. However, our research attempt was unique in
exploring the relationship between exergames and quality of life among healthy young
adults, one significant sector of the population that has an increasing need for more exercise
and social interaction.

Our study adopted a longitudinal design and, by using this design, examined quality
of life issues. This examination is in concordance with the study of Peña and Kim [23], who
found that playing exergames affected users’ physical activity, and so encouraged healthier
outcomes. However, our research uniquely examined whether playing exergames might
improve quality of life. The exergaming literature indicates that playing exergames could
improve users’ agility, body coordination [40], body balance, postural stability [40], and
mental health and wellness [24]. Therefore, the research findings herein supported that
exergames should be further promoted to the wider community to enhance people’s health
and quality of life.

Our research employed a randomized controlled trial to obtain evidence that young
adults can have positive quality-of-life outcomes. This research is in line with the study
of Johnson et al. [22], who found that playing exergames generated a greater amount and
diversity of rewards impacting on the users’ experience. Moreover, our findings uniquely
indicate that playing exergames could enhance quality of life for users, providing users
with valuable information on which to base purchasing decisions.

Recent exergaming literature has examined the impact of playing exergames on the
intention to engage in other forms of exercise [15], moods [28], and physical fitness [27],
while Huang et al. [41] found that flow experience could promote users to repeatedly play



Int. J. Environ. Res. Public Health 2023, 20, 1359 7 of 10

exergames, thus benefiting their health. Compared with those studies, this study is new in
examining the impact of playing exergames on users’ quality of life, a novel consequence
of playing exergames, exhibiting the newness of our research work.

6.3. Implications for Practitioners

Playing exergames was observed as being able to improve quality of life in practice.
Therefore, exergames may be used in promotional and educational activities that aim to
engage the public in health-promoting activities and improve their quality of life. On the
other hand, more persuasive evidence of the health benefits of playing exergames were
provided for managers to promote their exergames.

Our analytical results demonstrate that playing exergames could enhance individuals’
physical and mental health. Therefore, users could actively play exergames for improving
their physical and mental health. Moreover, exergame providers could hold exergaming
contests or incorporate exergames into their health promotion programs. Such incorpo-
ration may enhance the impact of exergames on the population’s health. Furthermore,
healthcare professionals may encourage their clients to play exergames, so as to enhance
their clients’ quality of life.

According to our study findings, playing exergames may enhance quality of life in
terms of the mental health of players who are enthusiastic about exercise or attempting to
control their weight. Accordingly, it can be suggested that individuals fitting such condi-
tions try to play exergames to reap the enhanced health benefits of playing exergames, in
terms of enhancing their quality of life. Moreover, we recommend that playing exergames,
as an effective strategy, can also serve public health in the community.

6.4. Research Limitations and Future Research Directions

We recruited the participants who were all college students. These participants were
suitable because of their homogeneity and were unlikely to introduce features that would
bias the research results. To increase the generality of our research findings, future studies
could replicate the research work by recruiting participants other than students.

The influence of playing exergames on users’ physical and psychological health were
explored, but emotional impact was not included. Emotions may affect the continual
intention of the participants. Therefore, future works might explore whether playing
exergames could effectively trigger emotional changes, so boosting continual intention of
playing exergames.

A randomized controlled trial was used, one of the most rigorous experimental designs
to investigate whether and for whom playing exergames enhances quality of life. However,
the mechanism underlying the positive impacts of playing exergames on quality of life was
not explored. Therefore, future works might apply qualitative research designs to further
uncover the detailed process underlying the findings herein.

7. Conclusions

Our study is one of the first studies in examining whether playing exergames improves
young adults’ quality of life. This is important, because we do not clearly know whether the
introduction of exergames benefits quality of life in this population. Our study advances
our understanding by indicating that the answer is yes, but only for certain aspects of
quality of life, i.e., in physical functioning, role-physical (role limitations due to physical
health), general health, and social functioning. Hence, our findings make contributions
to exergame providers and users by informing them: exergames can be useful to those
who are insufficient in the above-listed aspects. Playing exergames plays an important
role in improving public health [42], treating obesity [43], and rehabilitating patients [44].
Our research establishes a link effect that playing exergames might enhance quality of life,
in terms of physical and mental health. Such enhancements were stronger for those who
were enthusiastic about exercise or attempting to control their weight, contributing to the
understanding of the health effects of playing exergames. However, future works need to
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explore how and why playing exergames could improve users’ quality of life, offering a
comprehensive understanding of the underlying process.

Author Contributions: Conceptualization, J.Y., H.-C.H., T.C.E.C., M.-K.W. and C.-I.T.; methodology,
H.-C.H. and C.-I.T.; software, C.-I.T.; formal analysis, C.-I.T.; investigation, J.Y. and H.-C.H.; resources,
J.Y., T.C.E.C. and M.-K.W.; data curation, J.Y., H.-C.H. and C.-I.T.; writing—original draft preparation,
J.Y., H.-C.H. and C.-I.T.; writing—review and editing, T.C.E.C. and M.-K.W.; visualization, H.-C.H.;
supervision, T.C.E.C. and M.-K.W.; project administration, M.-K.W. and C.-I.T.; funding acquisition,
M.-K.W. and C.-I.T. All authors have read and agreed to the published version of the manuscript.

Funding: This research was partly supported by the Guangzhou Huashang College Research Funds
(2021HSKT04). The authors thank the Chang Gung Memorial Hospital, Taiwan, for financial support
(CMRPD3D0021).

Institutional Review Board Statement: This research was approved by the Institutional Review
Board of the Chang Gung Memorial Hospital (102-3841B).

Informed Consent Statement: Written informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The authors do not have the right to share the data.

Acknowledgments: This research was partly supported by the Guangzhou Huashang College Re-
search Funds (2021HSKT04). The authors thank the Chang Gung Memorial Hospital, Taiwan, for
financial support (CMRPD3D0021). T.C.E.C. was supported in part by The Hong Kong Polytech-
nic University under the Fung Yiu King—Wing Hang Bank Endowed Professorship in Business
Administration.

Conflicts of Interest: The authors declare that there are no conflicts of interest regarding the publica-
tion of this paper.

Sample Availability: The authors do not have the right to share the data.

References
1. Cacciata, M.; Stromberg, A.; Lee, J.A.; Sorkin, D.; Lombardo, D.; Clancy, S.; Nyamathi, A.; Evangelista, L.S. Effect of exergaming

on health-related quality of life in older adults: A systematic review. Int. J. Nurs. Stud. 2019, 93, 30–40. [CrossRef] [PubMed]
2. Noor, A.I.; Hairul, A.H.; Hazwani, A.Y. Physical activity and exergames among older adults: A scoping review. Games Health J.

2022, 11, 1–17.
3. VGChartz. Your Shape: Fitness Evolved 2012. 2016. Available online: http://www.vgchartz.com/game/51830/your-shape-

fitness-evolved-2012/Global/ (accessed on 7 April 2018).
4. Comeras-Chueca, C.; Villalba-Heredia, L.; Perez-Lasierra, J.L.; Marín-Puyalto, J.; Lozano-Berges, G.; Matute-Llorente, Á.; Vicente-

Rodríguez, G.; Gonzalez-Aguero, A.; Casajús, J.A. Active video games improve muscular fitness and motor skills in children with
overweight or obesity. Int. J. Environ. Res. Public Health 2022, 19, 2642. [CrossRef]

5. Klompstra, L.; Jaarsma, T.; Mårtensson, J.; Strömberg, A. Exergaming through the eyes of patients with heart failure: A qualitative
content analysis study. Games Health J. 2017, 6, 152–158. [CrossRef] [PubMed]

6. Mesquita, C.C.; Ribeiro, J.C.; Moreira, P. An exercise program improves health-related quality of life of workers. Appl. Res. Qual.
Life 2012, 7, 295–307. [CrossRef]

7. Vallerand, R.J.; Rousseau, F.L.; Grouzet, F.M.E.; Dumais, A.; Grenier, S.; Blanchard, C.M. Passion in sport: A look at determinants
and affective experiences. J. Sport Exerc. Psychol. 2006, 28, 454–478. [CrossRef]

8. Kolotkin, R.L.; Crosby, R.D.; Williams, G.R.; Hartley, G.G.; Nicol, S. The relationship between health-related quality of life and
weight loss. Obesity 2001, 9, 564–571. [CrossRef] [PubMed]

9. Lee, J.E.; Xiang, P.; Gao, Z. Acute effect of active video games on older children’s mood change. Comput. Human Behav. 2017,
70, 97–103. [CrossRef]

10. Ho, S.S.; Lwin, M.O.; Sng, J.R.H.; Yee, A.Z.H. Escaping through exergames: Presence, enjoyment, and mood experience in
predicting children’s attitude toward exergames. Comput. Hum. Behav. 2017, 72, 381–389. [CrossRef]

11. Joronen, K.; Aikasalo, A.; Suvitie, A. Nonphysical effects of exergames on child and adolescent well-being: A comprehensive
systematic review. Scand. J. Caring Sci. 2017, 31, 449–461. [CrossRef]

12. Carey, C.; Naugle, K.E.; Aqeel, D.; Ohlman, T.; Naugle, K.M. Active gaming as a form of exercise to induce hypoalgesia. Games
Health J. 2017, 6, 255–261. [CrossRef]

13. Golden, D.; Getchell, N. Physical activity levels in children with and without autism spectrum disorder when playing active and
sedentary XBox Kinect videogames. Games Health J. 2017, 6, 97–103. [CrossRef]

http://doi.org/10.1016/j.ijnurstu.2019.01.010
http://www.ncbi.nlm.nih.gov/pubmed/30861452
http://www.vgchartz.com/game/51830/your-shape-fitness-evolved-2012/Global/
http://www.vgchartz.com/game/51830/your-shape-fitness-evolved-2012/Global/
http://doi.org/10.3390/ijerph19052642
http://doi.org/10.1089/g4h.2016.0087
http://www.ncbi.nlm.nih.gov/pubmed/28422516
http://doi.org/10.1007/s11482-011-9161-7
http://doi.org/10.1123/jsep.28.4.454
http://doi.org/10.1038/oby.2001.73
http://www.ncbi.nlm.nih.gov/pubmed/11557837
http://doi.org/10.1016/j.chb.2016.12.060
http://doi.org/10.1016/j.chb.2017.03.001
http://doi.org/10.1111/scs.12393
http://doi.org/10.1089/g4h.2017.0024
http://doi.org/10.1089/g4h.2016.0083


Int. J. Environ. Res. Public Health 2023, 20, 1359 9 of 10

14. Lee, S.; Kim, W.; Park, T.; Peng, W. The psychological effects of playing exergames: A systematic review. Cyberpsychol. Behav. Soc.
Netw. 2017, 20, 513–532. [CrossRef]

15. Nguyen, H.V.; Huang, H.-C.; Wong, M.-K.; Lu, J.; Huang, W.-F.; Teng, C.-I. Double-edged sword: The effect of exergaming on
other forms of exercise; a randomized controlled trial using the self-categorization theory. Comput. Hum. Behav. 2016, 62, 590–593.
[CrossRef]

16. Street, T.D.; Lacey, S.J.; Langdon, R.R. Gaming your way to health: A systematic review of exergaming programs to increase
health and exercise behaviors in adults. Games Health J. 2017, 6, 136–146. [CrossRef]

17. Peng, W.; Lin, J.-H.; Crouse, J. Is playing exergames really exercising? A meta-analysis of energy expenditure in active video
games. Cyberpsychol. Behav. Soc. Netw. 2011, 14, 681–688. [CrossRef]

18. Peña, J.; Chen, M. With great power comes great responsibility: Superhero primes and expansive poses influence prosocial
behavior after a motion-controlled game task. Comput. Hum. Behav. 2017, 76, 378–385. [CrossRef]

19. Song, H.; Kim, J.; Lee, K.M. Virtual vs. real body in exergames: Reducing social physique anxiety in exercise experiences. Comput.
Hum. Behav. 2014, 36, 282–285. [CrossRef]

20. Kim, S.Y.S.; Prestopnik, N.; Biocca, F.A. Body in the interactive game: How interface embodiment affects physical activity and
health behavior change. Comput. Hum. Behav. 2014, 36, 376–384. [CrossRef]

21. Maitland, C.; Granich, J.; Braham, R.; Thornton, A.; Teal, R.; Stratton, G.; Rosenberg, M. Measuring the capacity of active video
games for social interaction: The social interaction potential assessment tool. Comput. Human Behav. 2018, 87, 308–316. [CrossRef]

22. Johnson, D.; Klarkowski, M.; Vella, K.; Phillips, C.; McEwan, M.; Watling, C. Greater rewards in videogames lead to more
presence, enjoyment and effort. Comput. Hum. Behav. 2018, 87, 66–74. [CrossRef]

23. Peña, J.; Kim, E. Increasing exergame physical activity through self and opponent avatar appearance. Comput. Hum. Behav. 2014,
41, 262–267. [CrossRef]

24. Jones, C.; Scholes, L.; Johnson, D.; Katsikitis, M.; Carras, M.C. Gaming well: Links between videogames and flourishing mental
health. Front. Psychol. 2014, 5, 260. [CrossRef]

25. Gundgaard, J.; Lauridsen, J. Decomposition of sources of income-related health inequality applied on SF-36 summary scores: A
Danish health survey. Health Qual. Life Outcomes 2006, 4, 1–7. [CrossRef] [PubMed]

26. Varni, J.W.; Burwinkle, T.M.; Seid, M. The PedsQL™ 4.0 as a school population health measure: Feasibility, reliability, and validity.
Qual. Life Res. 2006, 15, 203–215. [CrossRef]

27. Huang, H.-C.; Wong, M.-K.; Lu, J.; Huang, W.-F.; Teng, C.-I. Can using exergames improve physical fitness? A 12-week
randomized controlled trial. Comput. Hum. Behav. 2017, 70, 310–316. [CrossRef]

28. Huang, H.-C.; Wong, M.-K.; Yang, Y.-H.; Chiu, H.-Y.; Teng, C.-I. Impact of playing exergames on mood states: A randomized
controlled trial. Cyberpsychology Behav. Soc. Netw. 2017, 20, 246–250. [CrossRef] [PubMed]

29. Ekstedt, M.; Nyberg, G.; Ingre, M.; Ekblom, Ö.; Marcus, C. Sleep, physical activity and BMI in six to ten-year-old children
measured by accelerometry: A cross-sectional study. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 2308–2317. [CrossRef] [PubMed]

30. Stenseng, F.; Forest, J.; Curran, T. Positive emotions in recreational sport activities: The role of passion and belongingness. J.
Happiness Stud. 2015, 16, 1117–1129. [CrossRef]

31. Orosz, G.; Zsila, Á.; Vallerand, R.J.; Böthe, B. On the determinants and outcomes of passion for playing Pokémon GO. Front.
Psychol. 2018, 9, 316. [CrossRef] [PubMed]

32. Buffart, L.M.; Kalter, J.; Sweegers, M.G.; Courneya, K.S.; Newton, R.U.; Aaronson, N.K.; Steindorf, K. Effects and moderators of
exercise on quality of life and physical function in patients with cancer: An individual patient data meta-analysis of 34 RCTs.
Cancer Treat. Rev. 2017, 52, 91–104. [CrossRef]

33. Kolotkin, R.L.; Andersen, J.R. A systematic review of reviews: Exploring the relationship between obesity, weight loss and
health-related quality of life. Clin. Obes. 2017, 7, 273–289. [CrossRef]

34. Warkentin, L.M.; Das, D.; Majumdar, S.R.; Johnson, J.A.; Padwal, R.S. The effect of weight loss on health-related quality of life:
Systematic review and meta-analysis of randomized trials. Obes. Rev. 2014, 15, 169–182. [CrossRef]

35. Larsson, U.; Karlsson, J.; Sullivan, M. Impact of overweight and obesity on health-related quality of life: A Swedish population
study. Int. J. Obes. 2002, 26, 417–424. [CrossRef]

36. Stiegler, P.; Cunliffe, A. The role of diet and exercise for the maintenance of fat-free mass and resting metabolic rate during weight
loss. Sport. Med. 2006, 36, 239–262. [CrossRef]

37. Schoenfeld, D.A. Statistical Considerations for Clinical Trials and Scientific Experiments. 2010. Available online: http://hedwig.
mgh.harvard.edu/sample_size/size.html (accessed on 19 March 2018).

38. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994.
39. Li, B.J.; Lwin, M.O. Player see, player do: Testing an exergame motivation model based on the influence of the self avatar. Comput.

Hum. Behav. 2016, 59, 350–357. [CrossRef]
40. Sheehan, D.P.; Katz, L. The effects of a daily, 6-week exergaming curriculum on balance in fourth grade children. J. Sport Health

Sci. 2013, 2, 131–137. [CrossRef]
41. Huang, H.-C.; Pham, T.T.L.; Wong, M.-K.; Chiu, H.-Y.; Yang, Y.-H.; Teng, C.-I. How to create flow experience in exergames?

Perspective of flow theory. Telemat. Inform. 2018, 35, 1288–1296. [CrossRef]
42. Payne, K. Playing the game: Public health workforce. Perspect. Public Health 2011, 131, 261. [CrossRef]

http://doi.org/10.1089/cyber.2017.0183
http://doi.org/10.1016/j.chb.2016.04.030
http://doi.org/10.1089/g4h.2016.0102
http://doi.org/10.1089/cyber.2010.0578
http://doi.org/10.1016/j.chb.2017.07.039
http://doi.org/10.1016/j.chb.2014.03.059
http://doi.org/10.1016/j.chb.2014.03.067
http://doi.org/10.1016/j.chb.2018.05.036
http://doi.org/10.1016/j.chb.2018.05.025
http://doi.org/10.1016/j.chb.2014.09.038
http://doi.org/10.3389/fpsyg.2014.00260
http://doi.org/10.1186/1477-7525-4-53
http://www.ncbi.nlm.nih.gov/pubmed/16925801
http://doi.org/10.1007/s11136-005-1388-z
http://doi.org/10.1016/j.chb.2016.12.086
http://doi.org/10.1089/cyber.2016.0322
http://www.ncbi.nlm.nih.gov/pubmed/28394215
http://doi.org/10.1186/1479-5868-10-82
http://www.ncbi.nlm.nih.gov/pubmed/23800204
http://doi.org/10.1007/s10902-014-9547-y
http://doi.org/10.3389/fpsyg.2018.00316
http://www.ncbi.nlm.nih.gov/pubmed/29599735
http://doi.org/10.1016/j.ctrv.2016.11.010
http://doi.org/10.1111/cob.12203
http://doi.org/10.1111/obr.12113
http://doi.org/10.1038/sj.ijo.0801919
http://doi.org/10.2165/00007256-200636030-00005
http://hedwig.mgh.harvard.edu/sample_size/size.html
http://hedwig.mgh.harvard.edu/sample_size/size.html
http://doi.org/10.1016/j.chb.2016.02.034
http://doi.org/10.1016/j.jshs.2013.02.002
http://doi.org/10.1016/j.tele.2018.03.001
http://doi.org/10.1177/1757913911425746


Int. J. Environ. Res. Public Health 2023, 20, 1359 10 of 10

43. Valeriani, F.; Protano, C.; Marotta, D.; Liguori, G.; Romano Spica, V.; Valerio, G.; Vitali, M.; Gallè, F. Exergames in childhood
obesity treatment: A systematic review. Int. J. Environ. Res. Public Health 2021, 18, 4938. [CrossRef] [PubMed]

44. Ambrosino, P.; Iannuzzi, G.L.; Formisano, R.; Spedicato, G.A.; Pappone, N. Exergaming as an additional tool in rehabilitation
of young patients with rheumatoid arthritis: A pilot randomized controlled trial. Games Health J. 2020, 9, 368–375. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.3390/ijerph18094938
http://www.ncbi.nlm.nih.gov/pubmed/34066369
http://doi.org/10.1089/g4h.2019.0167
http://www.ncbi.nlm.nih.gov/pubmed/32315553

	Introduction 
	Literature Review 
	Exergames 
	Quality of Life and SF-36 

	Hypothesis Development 
	Methods 
	Design, Experiment, and Participants 
	Measurement 
	Data Analysis 

	Results 
	Discussion 
	Main Findings 
	Theoretical Implications 
	Implications for Practitioners 
	Research Limitations and Future Research Directions 

	Conclusions 
	References

