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a b s t r a c t

Exergaming has been discussed as a possible strategy to encourage children to engage in physical ac-
tivity. This study explores presence as a mechanism through which exergames may be associated with
positive mood experiences and game enjoyment among children. Structural equation modeling using
survey data from children aged 9e12 in Singapore revealed that presence was positively correlated with
mood experience and game enjoyment, while game enjoyment and mood experience were positively
correlated with attitude toward exergaming. Attitude toward exergaming was positively correlated with
preference for future game play. In addition, mood experience was found to be a partial mediator of the
relationship between presence and game enjoyment. Conclusions regarding the impact of exergames on
children and practical implications for digital health interventions and exergame design were discussed.

© 2017 Elsevier Ltd. All rights reserved.
The sedentary lifestyles of children have been significantly
growing in several countries over the years. For example, a majority
of youths in the United States do not currently meet exercise
guidelines as set out in the Physical Activity Guidelines for Amer-
icans (Landry & Driscoll, 2012). These results have also been noted
in some Asian countries. In Singapore, where this study was con-
ducted, more than half of the Singaporeans stated that they did not
exercise in their leisure time (Ministry of Health, 2011). The lack of
physical activity can lead tomany physical and psychological health
problems, and is associated with higher risks of developing chronic
diseases such as diabetes, cardiovascular diseases, musculoskeletal
disorders and cancer later on in adulthood.

As such, much attention have been paid to the use of exergames
to increase physical activity among young people, as they spend
significant amounts of time on game-related activities. Specifically,
scholars have explored the use of video games which require active
interaction with the game interface, or exergames, as one way to
combat the increasing sedentary lifestyles among children (Biddiss
& Irwin, 2010; O'Donovan, Hirsch, Holohan, McBride, McManus &
Hussey, 2012). For example, Mills et al. (2013) demonstrated that
high-intensity exergames could produce significant increases in
heart rate and energy expenditure that were sufficient for benefits
to arterial function. Likewise, Fawkner, Niven, Thin, MacDonald,
and Oakes (2010) also found that regular exergame play may
meet daily physical activity recommendations for adolescent girls.

Given that video games can provide intrinsic motivation by
challenging players at different levels of expertise (Malone, 1981)
and offer game enjoyment which can act as a strong motivation for
children to exercise (Sun, 2012), exergames in general may be
useful in reducing sedentary lifestyles among children. Despite this,
empirical evidence on whether exergames can encourage children
to engage in physical activity remains inconclusive to date (Daley,
2009; Foley & Maddison, 2010; Sun, 2013). Mhurchu et al. (2008)
found in a 12-week intervention study that exergame play could
have transfer effects to other sports and exercise, which increased
children's overall physical activity level. Staiano, Abraham, and
Calvert (2013) reported that obese youth who played exergames
lost significantly more weight than control groups over 20 weeks.
In a field study, Sun (2013) found that children's level of physical
activity while playing exergames intensified as they mastered the
games, although it was noted that their situational interest also
faded over time as they becamemore acquaintedwith those games,
which may lead to declined use in the future. Daley (2009)
concluded in a review on children's exergame play that only spe-
cific types of exergames could encourage light to moderate
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intensity physical activity, and also called for scholars to go beyond
descriptive studies for a more comprehensive understanding of
exergaming as a form of physical activity. Indeed, much less is
known about the socio-psychological mechanisms behind the
engagement of players during gameplay and how this leads to
sustained future use. One possible way in which exergames can
promote future exercise is through the shifting of attitudes and
beliefs about actual exercise and physical activity (Lwin & Malik,
2012, 2014). According to the theory of planned behavior (Ajzen,
1991), attitudes are a primary driver of actual behavior. In lieu of
longitudinal data that tracks physical activity over time, attitude
can serve as a reliable proxy for actual behavior in the future.

In this study, we propose a model in which children's subjective
level of presence, game enjoyment, mood experience, and attitude
towards exergames can serve as factors that influence their attitude
toward exergames, which may in turn be associated with their
preference for future game play. Fig. 1 shows the hypothesized
relationships based on the literature review. The model can be
broken down into six hypotheses. Game enjoyment and mood
experience are expected to mediate the relationship between
presence and attitude towards exergaming. Attitude towards
exergaming is expected to be directly associated with preference
for future gameplay. Potential theoretical contributions to presence
theory and media enjoyment research are discussed, along with
practical implications for designers of exergames and digital health
interventions (see Fig. 2).

1. Barriers to physical activity

Childhood obesity is a preventable problem. Researchers have
suggested that one way childhood obesity can be combated is
through regular exercise routines (Fletcher, Cooper, Helms,
Northington, & Winters, 2009; Mazzeo, Arens, Germeroth, &
Hein, 2012; Taplin & Zeitler, 2009). Despite this, there are several
reasons that hinder children from getting sufficient exercise.

One such reason may be overprotective parenting, where par-
ents tend to limit their children's exposure to potential physical
risks (Brussoni & Olsen, 2013) so as to minimize injury
(Thomasgard & Metz, 1997). Similarly, Morawska and West (2013)
posited that ineffective parenting styles with high permissiveness
and coercion may not yield positive results in helping obese chil-
dren lose weight. In addition, obese children tend to have a poor
self-image of physical competence, which leads to little motivation
to participate in physical activity programs, subsequently reduces
their motor performance (Morano, Colella, Robazza, Bortoli, &
Capranica, 2011).

2. Children and exergames

While performing repetitive and perceived boring exercises
Fig. 1. Hypothesized c
could resonate more with rehabilitative patients (Geurts et al.,
2011), children need greater motivation in order to engage in reg-
ular exercise. Oneway tomotivate children to exercise would be for
routines to be fun. For example, Vernadakis, Zetou, Derri, Bebetsos,
and Filippou (2014) discovered that running was the least enjoy-
able routine for 11-year-olds, whereas “Wii Bowling,” an exergame,
was the most enjoyable. The researchers also argued that enjoy-
ment of exergames had little to do with weight status, therefore
children would enjoy the activity whether they are obese or not.
Indeed, exergames have been found to be appealing to children and
is a promising alternative to promote exercise (Gao & Chen, 2014).

According to Bogost (2007), exergames can be defined as a
“combination of exercise and videogames” (p. 294). Exergame
players use body movements to control their characters' actions in-
game (Staiano & Calvert, 2011). Children seem to be receptive to
this new breed of games, such that integrating them into physical
education (PE) curriculum can be more effective than regular PE
lessons in improving beliefs toward physical activity and actual
behaviors, especially so among younger children (Lwin & Malik,
2012; Lwin et al., 2016). In other words, exergaming has found its
way into some aspects of formal education, where it is used as a
pedagogic tool. Given the high quality entertainment afforded by
technology and children's preference for fun activities, exergames
have the potential to motivate children to play more and hence
exercise more. Moreover, since exergames can be played in the
comfort of one's home, this allows for parental supervision and
eases concern about child safety issues.
3. Presence, enjoyment and mood as drivers of exergaming

A large amount of research has been dedicated to explore the
effects of exergames, identifying benefits such as increased physical
activity, improved physical health, and increased self-esteem
(Daley, 2009; Foley & Maddison, 2010; Staiano & Calvert, 2011).
These findings show that exergames do indeed have potential to be
a tool to combat obesity. However, to better understand how
exergames can modify attitude toward physical fitness, we must go
beyond examining physiological effects of these games. Specifically,
a deeper understanding of the psychological mechanisms through
which exergames engage players can help provide a more holistic
understanding of the medium (Bogost, 2007).

Our research investigates an important game variable in exer-
game design e presence e as the key mechanism through which
players are engaged with exergames and develop positive attitudes
toward them. By developing positive attitudes toward exergaming,
players may eventually come to integrate physical activity as part of
their daily lives.

Presence can be defined as “the perceptual illusion of non-
mediation” (Lombard & Ditton, 1997), occurring when one per-
ceives and responds to media content as if the medium did not
onceptual model.



Fig. 2. SEM showing factors predicting preference for future game play among children. Note. Standardized estimates are shown for paths between latent variables. *p < 0.05.
**p < 0.01. ***p < 0.001. Х2(294) ¼ 596.209, p < 0.000; CFI ¼ 0.95; TLI ¼ 0.95; RMSEA ¼ 0.06, SRMR ¼ 0.07.
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exist. In the context of game design, it can be used to measure the
extent to which players feel that they are inside the game, rather
than an external agent controlling the characters from outside the
game world (Ryan, Rigby, & Przybylski, 2006). In other words,
presence is related to the feeling of existing in another alternate
reality offered by the game. Past research has shown that presence
increases satisfaction of the gaming experience (Nunez & Blake,
2006), and is a strong predictor of game enjoyment (Horvath &
Lombard, 2010; Shafer, Carbonara, & Popova, 2011). However,
how presence is associated with media enjoyment, particularly in
the context of exergames, has not been made clear.

Hartmann, Klimmt, and Vorderer (2010) suggest that the link
between presence and enjoyment can be explained by psycholog-
ical escapism, a term used by scholars to explain user motivation of
consuming media that accurately simulates real-world situations
and objects (Katz & Foulkes, 1962; Moskalenko & Heine, 2003).
Katz and Foulkes (1962) first conceptualized media use as escape,
proposing that people escape to fictional media content so as to
forget about stressful life circumstances, or inadequacies of one's
social roles. But contrary to other scholars of their time, they argued
that escapist uses of the media did not necessarily lead to negative
consequences such as withdrawal from reality and strained per-
sonal relationships. Instead, they pointed out that individuals
operate at several levels, and it is possible for media exposure to
“contribute functionally at one level and dysfunctionally at
another” (p. 385).

Scholars have found that children use media for escape as well.
Some studies have focused on the negative consequences of
escapism. For example, Kuss, Louws, and Wiers (2012) found that
escapismwas a strong predictor of excessive gaming. Kwon, Chung,
and Lee (2011) found that using video games to escape from the self
could lead to gaming addiction. Evidently, digital games are often
easily and comfortably linked with negative meanings of escapism,
which only reveals an inadequate understanding of digital games,
as well as the theoretical principles of escapism (Calleja, 2010).

But given the widespread adoption of technology and the
inevitable contact with technology in our lives, there is a need to
examine how digital games can have protective or enhancing ef-
fects for adolescents as well. Besides allowing children to take on
alternate identities and learn how to make rational decisions
(Hamlen, 2011), alternate fantasy game worlds may offer brief
respite from the stresses of real life. Von Salisch, Oppl, and Kristen
(2006) have suggested that children are attracted to electronic
games that offer opportunities for escapism and mood manage-
ment. Ohannessian (2009) explained that video games may help
adolescents to temporarily disengage from their problems. This
form of temporary escape can act as a potential coping mechanism
for problems they may face in life (Klinger, 1975).

In discussing positive outcomes of media use as escape such as
those mentioned above, Hartmann et al. (2010) put forth that
escapism can be linked to presence and entertainment. According
to them, people consume media in an attempt to distract them-
selves from reality. When the media are sufficiently engaging and
people experience the feeling of presence, the distraction from
negative moods and thoughts may in itself be a form of enter-
tainment, leading to enjoyment (Zillmann, 1988).

The elimination of negative mood states can be achieved by
merely distracting oneself from the real world. Yet Hartmann et al.
(2010) argue that this is still not enough to induce the feeling of
enjoyment. They propose that media enjoyment only occurs when
players not only escape from unpleasant real life situations, but also
move to alternate mediated realities that are more entertaining.
Following this line of thought, presence should first be associated
with a positive mood change, and subsequently enjoyment of the
media consumed. This also means that enjoyment occurs at a
higher level than mood change.

However, motivations for media consumption are varied, and
the desire to escape from the real world may not be experienced all
the time. The rich literature on uses and gratifications research has
revealed that people also seek out media for solely entertainment
purposes or to alleviate boredom, among other motivations
(Ruggiero, 2000). In that case, the feeling of presence or being
immersed in another mediated world may be linked directly to
enjoyment and the mood change would not be a necessary pre-
cedent. In addition, there is also growing literature suggesting the
correlation between presence and enjoyment of media, although
specific causal relations have not yet been clearly established
(Green, Garst, & Brock, 2004; Hartmann et al., 2010; Ravaja et al.,
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2005; Tamborini & Skalski, 2006). Therefore, we propose the
following hypotheses:

H1. Level of presence is positively associated with (a) game
enjoyment and (b) mood experience.

H2. Mood experience is positively associated with game
enjoyment.

RQ1. Does mood experience mediate the relationship between
presence and game enjoyment?
4. Enjoyment, mood, and attitudes

The preceding literature has shown that it is necessary to
differentiate between enjoyment and mood as separate constructs.
Both have been shown to be correlated with improving attitude
toward target objects. Game enjoyment has been found to be the
most important motivation for game play (Sweetser & Wyeth,
2005). Empirical studies have demonstrated that enjoyment can
predict attitude toward various types of games. A study on adver-
tising games found that greater game enjoyment led to more
positive attitude toward the brand of the games (Wise, Bolls, Kim,
Venkataraman, & Meyer, 2008). Lee (2009) found that game
enjoyment showed a significant effect on attitude toward online
games among a survey sample in Taiwan. Likewise, Wu and Liu
(2007) found in a sample in the United States that game enjoy-
ment was positively related to attitude toward playing online
games. The researchers explained that players who have enjoyable
and pleasant gaming experiences would have better evaluations of
game play, and hence expect benefits from playing the game.
Consequently, they will develop better attitude toward the game.

As for howmood may enhance attitudes, the literature on mood
management theory may shed some light. Mood management
theory suggests that users select media products in order to
maximize positive moods andminimize negative moods (Zillmann,
1988). This is based on hedonistic assumptions that individuals
seek to maximize pleasurable moods and positive experiences. In
the context of media entertainment studies, computer and video
games aremedia that users can consume in order to induce positive
moods (Vorderer, Hartmann, & Klimmt, 2003; Zillmann, 1988).
Participants who report more positive mood experiences after
game play would likely attribute the mood improvement to the
game, based on classical conditioning or heuristic associations such
as “I feel good so I like it” (Wood, 2000). Thus, they are likely to
report better evaluations of the games in terms of utility and
enjoyment. In other words, they would develop more positive at-
titudes towards exergames. As such, we hypothesize that:

H3a. Game enjoyment is positively correlated with attitude to-
ward exergaming.

H3b. Mood experience is positively correlated with attitude to-
ward exergaming.
5. Attitudes and preference for future game play

Finally, attitude theorists and researchers have long discussed
the impact of attitude on behavior (Ajzen& Fishbein, 2005; Eagly&
Chaiken, 1984; Fazio, 1986). Specifically, attitude has been postu-
lated to affect behavior, through behavioral intentions, across a
variety of contexts (Ajzen & Fishbein, 2005; Ajzen, 1991). In
gaming, Lee (2009) found that attitude toward online gaming
strongly predicted intention to play online games. Likewise,
Poobalan, Aucott, Clarke, and Smith (2012) found that attitudes
towards exercise strongly predicted intentions to exercise. More
specifically, in the area of exergaming, Kari and Makkonen (2014)
found that attitude toward exergames predicted intention to play
exergames, suggesting that attitude toward exergaming play an
important role in individuals' intentions to play exergames in the
future. As such, we hypothesize that:

H4. Attitude toward exergaming is positively correlated with
preference for future game play.
6. Method

In order to examine how presence, game enjoyment, mood
experience and attitude toward exergames affect preference for
future game play, we conducted a survey with children aged be-
tween 8 and 12. Child respondents were recruited from a total of
three elementary schools in Singapore (see Table 1).

6.1. Participants and procedures

Prior to the survey, we obtained approval from the Singapore's
Ministry of Education and the university's institutional review
board to conduct a six-week intervention program in three
elementary schools using exergames to promote children's physical
activity levels. Informed and written parental consent were ob-
tained before conducting the research. The exergames chosen for
the interventionwere from the Xbox Kinect platform, and consisted
of the games Volleyball, Pentathlon, Just Dance 3, Soccer, and Boxing,
with a different game being played each week (see Table 2 for
detailed description of the games). The Xbox Kinect was chosen
because previous researchers have found that players expended a
greater amount of energy playing on the Xbox Kinect as compared
to other devices such as the Nintendo Wii (O'Donovan et al., 2012).
In addition, Xbox Kinect is a newer device, and players tend to be
more motivated to engage with newer games (O'Donovan et al.,
2012). Over the course of six weeks, participants played the exer-
games instead of having regular physical education lessons. During
the intervention, around five or six Xbox Kinect devices were set up
at each school, with four to six players assigned to each station at
any given time. Each session lasted about an hour. At the end of the
six-week intervention, participants (n ¼ 345) filled out the survey
on a voluntary basis and were informed that their decision to
participate in the survey would not have subsequent impact on any
potential relationship with the university in the future.

6.2. Measures

Our questionnaire consisted of measures for sense of presence,
mood experience, game enjoyment, attitude toward exergame, and
preference for future game play. Prior to running structural equa-
tion modeling, exploratory factor analyses (EFA) were conducted
using principal components analysis on all latent variables. In order
to select and retain items, we adopted three recommendations
(Comrey, 1988; Floyd&Widaman,1995; Worthington&Whittaker,
2006) e retaining items with factors loadings more than 0.40,
removing items that cross-loaded, and retaining items that were
conceptually consistent with the other items on the factor.
Extraction was based on eigenvalues greater than 1 (Kaiser, 1960).
As some correlations among factors were expected, an oblique
(Promax) rotation was used for performing the EFA (Costello &
Osborne, 2009). Following that, confirmatory factor analyses
(CFA) revealed that all the scales consisted of items that had factor
loadings above 0.50. Table 2 displays the descriptive statistics for
the items and scales used in the study.

Level of presence was measured by asking children to rate their
loss of self-awareness, loss of awareness of surroundings, altered



Table 1
Description of exergames used.

Game Title Description

Volleyball Volleyball is played between players by using upward and swinging handmotions when serving, followed by bump, set, and spike motions when returning or
passing the ball.

Pentathlon The sporting events included in this collection include sprinting, long jump, hurdles, discus, and javelin. Players must sprint on the spot, jump, or use throwing
motions when playing the game.

Just Dance
3

Players are required to follow and mirror the dance moves being shown on screen.

Soccer In soccer, attacking players use their legs to kick the ball on screen when passing or shooting. Meanwhile, defending players have to move around to try and
block the shots using their full body.

Boxing In boxing, players use their arms to punch or block.

Table 2
Descriptive statistics for key and background variables.

Mean SD a

Self-Presence 3.24 0.94 0.83
1. I become less aware of my surroundings during my play 3.23 1.16
2. I become less self-aware during my play 3.08 1.16
3. I experience an altered sense of time during my play 3.26 1.16
4. I feel emotionally involved in the game 3.39 1.24
Mood Experience 3.69 0.88 0.86
Please indicate how you feel on the following words after each exercise session.
1. Active 3.69 1.02
2. Energetic 3.72 1.09
3. Excited 3.70 1.07
4. Lively 3.66 1.05
Game Enjoyment 4.10 0.87 0.93
1. I enjoyed playing the game very much 4.13 0.97
2. I found playing the game an entertaining experience 4.15 0.98
3. The game was fun to play 4.19 0.95
4. I thought this game was quite enjoyable 4.08 0.99
5. I would describe this game is somewhat interesting 4.14 0.99
6. While I was playing this game, I was thinking about how much I enjoyed it 3.93 1.10
Attitude Toward Exergames 3.85 0.81 0.89
1. Playing X-Box Kinect helps me to relieve stress 3.72 1.04
2. Playing X-Box Kinect is an enjoyable habit that I like doing 3.77 0.99
3. Playing X-Box Kinect offers a pleasant way to fill time 3.72 1.00
4. I have fun when I exercise with X-Box Kinect 4.04 1.02
5. I feel mentally and spiritually better when I exercise with X-Box Kinect 3.84 1.04
6. I look forward to playing X-Box Kinect 4.00 1.04
Preference for Future Game Play 3.82 0.98 0.95
1. I intend to play the game in the near future 3.81 1.08
2. I will try to play the game in the near future 3.79 1.09
3. I will play the game in the near future 3.80 1.10
4. I would like to play the game in the near future 3.86 1.04
5. I plan to play the game in the near future 3.82 1.10

Note: M ¼ Construct mean, SD ¼ Standard deviation, a ¼ Cronbach's alpha.

S.S. Ho et al. / Computers in Human Behavior 72 (2017) 381e389 385
sense of time, and emotional involvement during game play on four
5-point scales, anchored on “strongly disagree” (1) to “strongly
agree” (5). The items were adapted from Ryan et al. (2006). In total,
five items were initially used to measure the level of presence. The
initial EFA yielded two factors. Following that, we deleted the cross-
loaded items and examined the scree plot (Cattell, 1966). Using the
four items listed in Table 2, the following EFA yielded one factor
with no cross-loadings. The Cronbach's alpha for self-presence was
0.83.

Mood experience was measured using an inventory of four
emotive responses toward exergames adapted from Diener and
Emmons (1984). Children were asked to rate whether four adjec-
tives (active, energetic, excited, and lively) described their experi-
ence on a 5-point scale, anchored on “does not describe” (1) to
“accurately describes.” In total, six items were initially used to
measure the level of presence. The initial EFA yielded two factors.
Following that, we deleted the cross-loaded items and examined
the scree plot. Using the four items listed in Table 2, the following
EFAyielded one factorwith no cross-loadings. The Cronbach's alpha
for mood experience was 0.86.
Game enjoyment was measured by asking children to rate their
enjoyment of the exergame on six 5-point scales, anchored on
“strongly disagree” (1) to “strongly agree” (5). The items were
adapted from (Ryan et al., 2006). In total, seven items were initially
used to measure the level of presence. The initial EFA yielded two
factors. Following that, we deleted the cross-loaded items and
examined the scree plot. Using the six items listed in Table 2, the
following EFA yielded one factor with no cross-loadings. The
Cronbach's alpha for game enjoyment was 0.93.

Attitude toward exergameswasmeasured by asking children to
rate howmuch they agreed with attitudinal statements about their
time spent playing exergames (e.g., Playing X-box Kinect helps me
to relieve stress) on six 5-point scales, anchored on “strongly
disagree” (1) to “strongly agree” (5). The six items were selected
from a list of 24 items, based on its conceptual consistency with
regards to general attitude towards exergames. EFA found that all
six items loaded on one factor with no cross-loadings. The Cron-
bach's alpha for attitude towards exergame was 0.89.

Preference for future game play was measured by asking chil-
dren to their intention to play exergames in the future (e.g., I would
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like to play the game in near future) on five 5-point scales,
anchored on “not at all” (1) to “very much” (5). EFA found that all
five items loaded on one factor with no cross-loadings. The Cron-
bach's alpha for preference for future game play was 0.95.

Control Variables. The last section of the questionnaire included
questions pertaining to the children's demographic profile. Gender
and age were used as control variables for the analysis.

6.3. Analytical approach

To test our hypothesized model (see Fig. 1) in explaining vari-
ances in preference for future game play among children, we used
SPSS AMOS 22 to run structural equation modeling (SEM). The
maximum likelihood procedure was used to estimate the unknown
parameters in both models. The goodness of fit of each model was
evaluated on the basis of a comparative fit index (CFI) of 0.90 or
greater, a Tucker-Lewis index (TLI) of 0.90 or greater, root mean
square error of approximation (RMSEA) less than 0.06, standard-
ized root mean square residual (SRMR) less than 0.08, and the
relative chi-square of 2 or lesser (Bentler & Bonett, 1980; Browne&
Cudeck, 1993; Byrne, 1994; Hu & Bentler, 1999; Ullman, 2001). We
chose to use relative chi-square as ameasure of model fit as the chi-
square of models with large sample sizes are usually statistically
significant, indicating that the model fit is poor (Bentler & Bonett,
1980). Relative chi-square refers to the chi-square divided by the
degrees of freedom, and model fit is deemed acceptable if the value
is lower than 5.00 (Wheaton, Muthen, Alwin, & Summers, 1977).

SPSS 22 was used to perform the tests of indirect effects as
assumed in the model and to answer RQ1. The mediation path was
tested using the SPSS Macro INDIRECT (Preacher & Hayes, 2008).
INDIRECT utilizes a product-of-coefficients strategy to examine the
significance of indirect effects, which is argued to be a more
powerful approach compared to the Baron and Kenny approach and
the Sobel Test (Preacher & Hayes, 2008). Bootstrapped confidence
intervals were estimated to avoid statistical power problems
caused by asymmetric and nonnormal distributions. Bias-corrected
bootstrapping was used, producing more accurate confidence in-
tervals. Finally, 5000 bootstrapped samples were used.

7. Results

After controlling for age and gender, our model indicates an
acceptable fit (CFI ¼ 0.95, TLI ¼ 0.95, RMSEA ¼ 0.06, SRMR ¼ 0.07,
Relative Х2 ¼ 2.03) as CFI, NNFI, RMSEA, SRMR and relative chi-
square were within the acceptable threshold. In addition, all the
factor loadings were acceptable and exceeded 0.5, indicating
convergent validity (Field, 2005).

H1a posited that presence is positively associated with game
enjoyment. This was supported, as there was a significant positive
relationship between presence and game enjoyment (b ¼ 0.22,
p < 0.001). H1b posited a positive relationship between presence
andmood experience. Likewise, this was supported in our model as
presence was found to have a significant positive relationship with
mood experience (b¼ 0.15, p < 0.05). RQ1 sought to understand the
mediating effect of mood experience on the relationship between
presence and game enjoyment. Using the INDIRECT macro by
Preacher and Hayes (2008), we found that there was a significant
indirect effect between presence and game enjoyment with mood
experience as the mediator (bootstrap mean ¼ 0.04, 95%
CI ¼ 0.01e0.09).

H3a and H3b posited that game enjoyment and mood experi-
ence are positively correlated with attitude toward exergaming.
This was supported as both game enjoyment and mood experience
were significantly and positively correlated to attitude toward
exergaming (b ¼ 0.54, p < 0.001; b ¼ 0.27, p < 0.001). H4 posited
that attitude toward exergaming is positively correlated to prefer-
ence for future game play. This was supported as well, with attitude
significantly and positively predicting preference for future game
play (b ¼ 0.64, p < 0.001).

All assumed indirect effects in the model were found to be
significant using the INDIRECT macro. Enjoyment mediated the
relationship between presence and attitude (bootstrap
mean ¼ 0.10, 95% CI ¼ 0.05e0.17). Mood experience mediated the
relationship between presence and attitude (bootstrap
mean ¼ 0.05, 95% CI ¼ 0.01e0.11). Next, attitude mediated the
relationship between enjoyment and preference for future game
play (bootstrap mean ¼ 0.25, 95% CI ¼ 0.17e0.36). Finally, attitude
mediated the relationship between mood experience and prefer-
ence for future game play (bootstrap mean ¼ 0.26, 95%
CI ¼ 0.19e0.36).

8. Discussion

This study presents an empirical assessment of the relationship
between participants' level of presence, game enjoyment, mood
experience, and attitude toward exergames and how these in turn
influenced participants' preference for future game play. The re-
sults supported our study hypotheses. Our model results revealed
that perceptions about the positive impacts of exergames were
positively associated with expressed preferences for future game
play. Positive attitudes were affirmed by higher levels of game
enjoyment and positive mood attainment. In particular, a higher
level of presence experienced when playing exergames was posi-
tively correlated with game enjoyment and mood experience.

Game enjoyment was found to be a strong motivating factor
supporting the development of positive attitude toward game play.
This supports past research on the impact of enjoyment on attitude
toward brands of advertising games (Wise et al., 2008) and online
gaming (Wu & Liu, 2007). Players derive pleasure when needs are
gratified during game play. In our study, game enjoyment and
mood although closely interrelated, were broken down into two
separate constructs because players may seek out media not only
for its functional role to satisfy the need for entertainment but also
for the purpose of achieving positive mood states. Results highlight
that each construct might be involved in different motivational
processes with positive emotions or moods generated through
immersion in game play found to be independently related to
attitudes.

The sense of presence in the exergame was found to be posi-
tively related to game enjoyment, and mediated by mood experi-
ence. Past research has similarly found presence to increase
satisfaction of the gaming experience (Nunez& Blake, 2006), and to
be a strong predictor of game enjoyment (Horvath & Lombard,
2010; Shafer et al., 2011). Beyond this direct effect, sufficient
presence in the virtual reality of games by escaping to a more
entertaining reality can also distract participants from negative
moods and thoughts. Mood experience therefore acted as a medi-
ator, implying that presence was first associated with a positive
mood change, and subsequently linked to enjoyment of the exer-
games. Therefore, enjoyment occurred at a higher level than mood
change.

We would like to note that past studies have revealed escapism
as a strong predictor of excessive gaming (Kuss et al., 2012; Kwon
et al., 2011). As such, concerns may be raised over the possibility
of escapism resulting in exergames addiction. But looking at the
theoretical basis for this claim, we believe that our findings instead
suggest the contrary. In particular, Kwon et al. (2011) reported in a
survey study that internet gaming addiction was most strongly
correlated with the tendency to escape, as well as with negative
mood states. Baumeister's (1991) theory of escape from self was
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used to explain how a greater tendency to escape leads to Internet
game addiction. In their explanation, negative mood states, arising
from the feeling of one's incompetency, was the key driver towards
escapist behavior and reduced inhibitions toward destructive
behavior such as addiction. They argue that the desire to eliminate
negative mood states steers adolescents towards prolonged
Internet gaming as a form of escapist behavior. Our study did not
measure whether excessive gaming would be an outcome from a
greater level of presence, mood experience, and enjoyment. How-
ever, we believe there are distinct differences between Internet
games, as examined by Kwon et al. (2011), and exergames that
might lead to qualitatively different types of outcomes. As noted,
the focus by Kwon et al. (2011) was on Internet games which are
sedentary in nature and do not encourage much physical activity
(Lehtinen-Jacks, Koivusilta, Lintonen, Virtanen, & Rimpela, 2005).
On the other hand, exergames are known to generate light to
moderate caloric expenditure and heart rate increases (Staiano &
Calvert, 2011). Exergame players have also been shown to exhibit
more positive mood changes after as little as 30 min of gameplay as
compared to the control group (Russell & Newton, 2008). This is
consistent with the benefits of actual exercise which improves our
moods (Plante, Coscarelli, & Ford, 2001). As such, our results sug-
gest that instead of leading to addiction, playing exergames may
actually help encourage positive mood changes and alleviate prior
negative moods in a healthy constructive manner similar to actual
exercise, rather than a less desired manner such as prolonged
sedentary gaming, which may lead to addiction. In other words,
exergames may serve as a healthy outlet for emotional relief and
mood improvement to help children cope with various stresses.
Despite this, we believe future studies should examine how exer-
games and other types of video games are different, and whether
excessive gaming tend to arise from greater feelings of presence in
exergames.

It is important to interpret the above findings within the context
of several limitations present in this study. The current cross-
sectional data sufficed for the examination of the correlations be-
tween the level of presence, game enjoyment, mood experience,
and attitude toward exergames and how these in turn influenced
participants' preference for future game play. Future research
should consider a longitudinal design to establish causality be-
tween the variables.

Existing studies have also found that game features such as
competition and individual differences such as competitiveness can
impact motivation, mood and evaluation of exergames (Song, Kim,
Tenzek, & Lee, 2013). Our findings should be read with the
knowledge that game features and individual differences are likely
to influence the drivers of presence, mood experience and enjoy-
ment of an exergame. Future research should examine how game
features and individual differences influence presence.

8.1. Theoretical contributions

Studies have proposed that media enjoyment occurs when
players are immersed in alternate mediated realities, and in-
dividuals have different motivations for seeking out media, which
can include efforts at mood enhancement. The explication and
treatment of enjoyment and mood as two separate constructs in
this study suggests that the feeling of presence can impact game
enjoyment by means of two pathways. A higher degree of immer-
sion in the alternate reality of the game was found to improve
enjoyment of exergames directly. This is a commonly discussed
pathway in the literature. In this study, our contribution lies in the
examination of possible mediation of the relationship between
media enjoyment and the feeling of presence by mood states. By
considering the selection of media products to be driven by escapist
or other motivations to enhance moods, we have some empirical
evidence that greater immersion in the alternate reality of exer-
games was found to improve moods, which subsequently led to
higher levels of enjoyment.

8.2. Practical implications

A systematic review of studies tracking obesity-related behav-
iors from childhood to adulthood found higher levels of physical
activity during childhood to be associated with higher odds of
engagement in physical activity in adulthood (Craigie, Lake, Kelly,
Adamson, & Mathers, 2011). Health interventions focusing on
modifying physical activity levels in children and adolescents is
therefore an important policy lever that could significantly modify
health risk factors and health outcomes in adulthood. In other
settings, digital games have been employed for educational pur-
poses to motivate children to learn difficult concepts and to master
difficult tasks through play (Gee, 2003; Gros, 2007). The positive
effects of game enjoyment and mood experience on attitude to-
ward exergaming found in this study demonstrates that engage-
ment in an activity for enjoyment and recreation (Garvey,1990) can
strengthen intrinsic motivations to exercise using exergames. This
provides important implications for designers of digital health
interventions.

Our study also has practical implications for exergame design.
The level of presence was found to be positively associated with the
intention for future exercise through exergaming while mood also
mediates between the level of presence and game enjoyment. Total
engagement in the exergame is equivalent to “being in the zone” in
the sporting world (Sinclair, Hingston, & Masek, 2007). During
exergaming, interactions can feel artificial, which may limit the
feeling of existing in another alternate reality (Stach & Graham,
2011). Therefore, our findings imply that future interventional ef-
forts that aim to leverage on the appeal of exergames for exercise
could focus on improving game enjoyment and mood experience
by enabling the player to experience a higher degree of presence.
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