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Higher levels of moderate-to-vigorous physical activity
(MVPA), and maybe even light physical activity (LPA), have
been related to better health,' motor skills,” and cognitive® out-
comes in virtually all age and ability groups. Problematically,
however, most people in general are not prone to enjoy and
participate in substantial amounts of physical activity (PA),’
and it has been challenging to find ways to increase the number
of minutes of PA per day to a high enough level to achieve the
aforementioned benefits.” Low levels of PA may also in part be
due to possible compensation with lower activity later in the
day, or the next day, in response to bouts of PA.%’

Serious games, that is, games designed to achieve an
outcome in addition to entertainment, have been developed to
enhance health outcomes® and have been demonstrated to yield
broad positive effects.” Serious games have influenced self-
efficacy, or confidence, for doing a behavior (e.g., PA), which is
a determinant of doing the behavior and thereby on the pathway
to behavior change.’ Exergames are a genre of serious games
and games for health, but the game mechanic, or method of
game play, requires body movement to move the game forward,
thereby increasing levels of PA. Exergames appeal to some age
groups'® owing to their intrinsic motivation (or fun) enhancing
aspects.!" Some have argued that given the high appeal of
gaming in general, exergames hold the promise of being even
more effective than other PA-promoting programs in initiating
and maintaining PA."> Some scholars, however, have concluded
that exergames are a blight on humanity because they may not
provide higher levels of PA intensity and may displace naturally
occurring outside sports and PA,"* whereas others'? emphasize
the possible replacement of sedentary gaming with active
gaming and the broad, even international, reach of some games
(e.g., the recent Pokémon Go release).'* Alternatively, among
children, simply providing a selection of exergames did not
increase children’s PA levels," suggesting that more than just
the games needs to be provided.

Exergames were originally introduced using PA as an
innovative gaming mechanic that was hoped and expected to
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enhance the games’ attractiveness to some groups and thereby
enhance sales, not promote the public’s health. As a result,
some investigators have experimented with exergame mechan-
ics to further enhance the healthfulness (it is hoped without
impairing the enjoyment). Three groups have been identified for
special interest in and benefit from exergames: children,
who generally play extensive amounts of games and thereby
may be prone to exergaming, and seniors'’ and people with
disabilities,'® who can perform and benefit from the somewhat
lighter intensity activities associated with exergaming.

The interesting articles in this special issue of the Journal of
Sport and Health Science address these important and diverse
issues. Exergaming may be a “gateway” to PA (i.e., increasing
diverse kinds of activity from earlier playing of exergames), but
little research has addressed this hypothesized effect. Staiano
and colleagues'’ tested in an experimental design whether
dance exergaming offered 3 times per week over 12 weeks
under coaching supervision to 37 adolescent girls (randomly
assigned to groups) affected psychosocial variables that influ-
enced PA or had the gateway effect. The investigators intro-
duced an interesting free-play period with diverse activities
available to test the gateway effect. The intervention group girls,
in comparison to the control group, increased self-reported
intrinsic motivation, self-efficacy, and PA from before to after
the 12 weeks of exergames, but this had no impact on objec-
tively assessed PA or sedentary behavior. Because attendance at
the exergaming sessions was high (80%), PA was increased
during the intervention, but this was LPA, not MVPA. The
increased LPA did not transfer to the free-play period or to after
the intervention, thereby providing no evidence of a gateway to
other PA. This does not terminate the gateway speculation
because it might exist for younger children, adults, or boys, or
in response to more intense activity, but the findings do not
exactly stoke the fires of hope, either. Alternatively, the adoles-
cent girls, who are famously inactive, did engage in mostly LPA
during the intervention, suggesting that supervised dance
exergaming could be offered to increase their usual PA.

Continuing the focus on children, Gao and colleagues'®
tested whether a choice of exergames could be offered on a
population basis to otherwise underserved children (second and
third graders) to increase their amount and level of PA at school.
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The 2 participating schools’ policies offered 125 min/week of
physical education or PA and daily 20 min recess. The experi-
ment revealed no school differences in change in any aspect of
PA, energy expenditure, or sedentary behavior, indicating that
while the exergaming did not increase PA, it was no worse than
usual physical education. Unfortunately, we do not know the
impact of these exergames on PA outside school (i.e., the pos-
sible compensation or gateway effects).

Moving a bit up the age gradient to college students, Pasco
and colleagues' changed the exergame mechanic from free
play or movement in front of a screen to exercise bicycling
while viewing a mobile application-based exergame and intro-
duced an underutilized, and it is hoped explanatory, construct:
situational interest (i.e., a highly interesting activity that attracts
attention and provides positive feelings). Intervention group
participants were randomly assigned to play the game for one
15 min session in conjunction with a bicycle ergometer con-
nected to game play, whereas the control group was provided
with a bicycle ergometer with feedback on amount of time left
(often 15 min), cycling cadence, and power output. Although
intervention group participants spent 90% of their time engaged
in MVPA while on the exerbike, control group participants
spent 95% of their time in such activity, with the authors poten-
tially explaining away the unexpected disparity by the nature of
the students involved: sport science students. Situational inter-
est explained the level of activity among experimental group
students but not control group students, perhaps owing to a
ceiling effect (i.e., there was little variability in PA in the control
group to correlate with situational interest). Nevertheless, the
new game did show promise of promoting high levels of PA
among college students, but this needs to be verified with
samples with other characteristics.

Shifting to children with autism spectrum disorder (ASD), a
group with low levels of PA and underdeveloped fundamental
movement skills, Edwards and colleagues® tested whether 6
exergame sessions of 45 min apiece played at home over 2
weeks could increase the fundamental movement skill of
object control (OC) (i.e., a skill necessary to being physically
active) among elementary school children with ASD in com-
parison to a group of children without ASD. Unfortunately,
neither group demonstrated an enhancement of OC after
playing the exergames. It wasn’t clear from the results whether
exergames could not impact OC skills, there wasn’t enough
game play, or the game play sessions needed the supervision of
a professional. Alternatively, the children willingly played the
games, suggesting that this was a viable mode for promoting PA
among children with ASD.

Last but not least, Zeng and colleagues®' conducted a sys-
tematic review of exergames’ effects on rehabilitative outcomes
among seniors. Only 1 of 19 studies had no effect on any
rehabilitative outcome; 9 affected all outcomes; and 9 others
affected some but not all the outcomes. Ten of 11 studies dem-
onstrated an impact of exergames on balance. Alternatively,
the poor quality and reporting of many of the included studies
limited what could be concluded. No studies indicated that
exergames were preferred over more usual rehabilitation
therapy.
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So what can we surmise from these interesting studies? First,
it appears that using commercially available exergames had
measured evidence of success. When incorporated into super-
vised programs, exergame players got levels of PA comparable
to, but not better than, physical education or after-school pro-
grams. Exergame play also affected measures of intrinsic moti-
vation and self-efficacy, which are on the pathway to behavior
change and thereby support exergames’ potential for promoting
PA. Unfortunately, there was no evidence to support a gateway
effect, and there was no effect on fundamental movement skills
among children with ASD. Although there is evidence that
exergames enhance rehabilitative outcomes among seniors,
higher quality research is required to more confidently come to
this conclusion. One study changed the usual game mechanic
(free play in front of a screen) to a bicycle ergometer with a
mobile application and showed somewhat less, but still very
high, MVPA.

Each of these studies raises questions requiring additional
research. An assumption in all these studies is that exergame
play is more “fun” than other forms of PA. Unfortunately for the
field, it is not clear what about the exergames could be consid-
ered fun;'! if we knew, this could be used to further enhance the
fun and by inference the PA. What constitutes fun may vary
across age, gender, and ability groups. Unfortunately, fun has
never been considered a respectable academic topic. We need to
change that.

A characteristic of most entertainment games has been an
associated story, or narrative, that captures the players’
attention and immerses them in an alternative world in which
they are more likely to attend to inserted health-promoting
messages.®”” Adding story or narrative to exergames could sub-
stantially enhance their appeal and effectiveness.”** What
kinds of stories are the most appealing across age, gender, and
ability groups®* and whether a story should be inserted into
the game or be offered in parallel (so as not to interrupt the
interactivity of game play)*® are critical topics that deserve
substantially more research.

The recent enormous international response to the release of
Pokémon Go, an augmented reality geocaching exergame
wherein players walked extensively to find and capture
Pokémon characters in their neighborhoods, suggests that the
game industry has other potentially impactful ways to increase
PA yet to be released.'"* The relatively short duration of this
impact, however, indicates that research is needed to better
understand its appeal and to use that information to design more
appealing and longer-lasting programs.

We need to be grateful to the authors of the papers in this
special issue for clarifying some issues and raising others.
Although in their current form, exergames may not be the
salvation for promoting PA that some may have hoped, they
are not a blight on humanity either. More research is needed,
soon.

Acknowledgment

This work is a publication of the United States Department
of Agriculture (USDA/ARS) Children’s Nutrition Research



46

Center, Department of Pediatrics, Baylor College of Medicine,
Houston, Texas, and had been funded in part with federal funds
from the USDA/ARS under Cooperative Agreement (No.
58-6250-0-008).

Competing interests

The author has no financial disclosures and declares no

conflicts of interest.

References

1.

10.

11.

Saunders TJ, Gray CE, Poitras VJ, Chaput JP, Janssen I, Katzmarzyk PT,
et al. Combinations of physical activity, sedentary behaviour and sleep:
relationships with health indicators in school-aged children and youth.
Appl Physiol Nutr Metab 2016;41(Suppl. 3):S283-93.

. Figueroa R, An R. Motor skill competence and physical activity in

preschoolers: a review. Matern Child Health J 2017;21:136-46.

. Santana CC, Azevedo LB, Cattuzzo MT, Hill JO, Andrade LP,

Prado WL. Physical fitness and academic performance in youth: a system-
atic review. Scand J Med Sci Sports 2016; doi:10.1111/sms.12773 [epub
ahead of print].

. Allender S, Cowburn G, Foster C. Understanding participation in sport and

physical activity among children and adults: a review of qualitative studies.
Health Educ Res 2006;21:826-35.

. Jirikowic TL, Kerfeld CI. Health-promoting physical activity of children

who use assistive mobility devices: a scoping review. Am J Occup Ther
2016;70:7005180050p1-11. doi:10.5014/aj0t.2016.021543.

. Drenowatz C. Reciprocal compensation to changes in dietary intake and

energy expenditure within the concept of energy balance. Adv Nutr 2015;
6:592-9.

. Gomersall SR, Rowlands AV, English C, Maher C, Olds TS. The

ActivityStat hypothesis: the concept, the evidence and the methodologies.
Sports Med 2013;43:135-49.

. Baranowski T, Buday R, Thompson DI, Baranowski J. Playing for real:

video games and stories for health-related behavior change. Am J Prev Med
2008;34:74-82.

. DeSmet A, Van Ryckeghem D, Compernolle S, Baranowski T, Thompson

D, Crombez G, et al. A meta-analysis of serious digital games for healthy
lifestyle promotion. Prev Med 2014;69:95-107.

Verheijden Klompstra L, Jaarsma T, Stromberg A. Exergaming in older
adults: a scoping review and implementation potential for patients with
heart failure. Eur J Cardiovasc Nurs 2014;13:388-98.

Mellecker R, Lyons EJ, Baranowski T. Disentangling fun and enjoyment
in exergames using a expanded design, play, experience framework:
a narrative review. Games Health J 2013;2:142-9.

13.

17.

20.

21.

22.

23.

24.

25.

26.

T. Baranowski

. Gao Z, Chen S, Pasco D, Pope Z. A meta-analysis of active video games on

health outcomes among children and adolescents. Obes Rev 2015;16:
783-94.
LeBlanc AG, Chaput JP, McFarlane A, Colley RC, Thivel D, Biddle SJ,
et al. Active video games and health indicators in children and youth:
a systematic review. PLoS One 2013;8:¢65351. doi:10.1371/journal.pone.
0065351

. Baranowski T. Pokémon Go, go, go, gone? Games Health J 2016;

doi:10.1089/g4h.2016.01055.tbp [epub ahead of print].

. Baranowski T, Abdelsamad D, Baranowski J, O’Connor TM, Thompson

D, Barnett A, et al. Impact of an active video game on healthy children’s
physical activity. Pediatrics 2012;129:¢636-42.

. Mat Rosly M, Mat Rosly H, Davis Oam GM, Husain R, Hasnan N.

Exergaming for individuals with neurological disability: a systematic
review. Disabil Rehabil 2016;25:1-9.

Staiano AE, Beyl RA, Hsia DS, Katzmarzyk PT, Newton Jr RL. Twelve
weeks of dance exergaming in overweight and obese adolescent girls:
transfer effects on physical activity, screen time, and self-efficacy. J Sport
Health Sci 2017;6:4-10.

. Gao Z, Pope Z, Lee JE, Stodden D, Roncesvalles N, Pasco D, et al. Impact

of exergaming on young children’s school day energy expenditure
and moderate-to-vigorous physical activity levels. J Sport Health Sci
2017;6:11-6.

. Pasco D, Roure C, Kermarrec G, Pope Z, Gao Z. The effects of a bike

active video game on players’ physical activity and motivation. J Sport
Health Sci 2017;6:25-32.

Edwards J, Jeffrey S, May T, Rinehart NJ, Barnett LM. Does playing a
sports active video game improve object control skills of children
with autism spectrum disorder? J Sport Health Sci 2017;6:17-24.

Zeng N, Pope Z, Lee JE, Gao Z. A systematic review of active video games
on rehabilitative outcomes among older patients. J Sport Health Sci
2017;6:33-43.

Lu AS, Baranowski T, Thompson D, Buday R. Story immersion of video
games for youth health promotion: a review of literature. Games Health J
2012;1:199-204.

Lyons EJ, Baranowski T, Basen-Engquist KM, Lewis ZH, Swartz MC,
Jennings K, et al. Testing the effects of narrative and play on physical
activity among breast cancer survivors using mobile apps: study protocol
for a randomized controlled trial. BMC Cancer 2016;16:202. doi:10.1186/
$12885-016-2244-y

Lu AS, Buday R, Thompson D, Baranowski T. What type of narrative do
children prefer in active video games? An exploratory study of cognitive
and emotional responses. In: Tettegah SY, Huang WD, editors. Emotions,
technology, and digital games. London: Academic Press; 2016.p.137-55.
Fernandes Davies V, Mafra R, Beltran A, Baranowski T, Lu AS. Children’s
cognitive and affective responses about a narrative versus a non-narrative
cartoon designed for an active videogame. Games Health J 2016;5:114-9.
Buday R, Baranowski T, Thompson D. Fun and games and boredom.
Games Health J 2012;1:257-61.


http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0010
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0010
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0010
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0010
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0015
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0015
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0020
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0020
http://dx.doi.org/10.1111/sms.12773
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0025
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0025
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0025
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0030
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0030
http://dx.doi.org/10.5014/ajot.2016.021543
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0035
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0035
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0035
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0040
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0040
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0040
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0045
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0045
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0045
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0050
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0050
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0050
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0055
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0055
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0055
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0060
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0060
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0060
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0065
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0065
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0065
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0070
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0070
http://dx.doi.org/10.1371/journal.pone.0065351
http://dx.doi.org/10.1371/journal.pone.0065351
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0075
http://dx.doi.org/10.1089/g4h.2016.01055.tbp
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0080
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0080
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0080
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0085
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0085
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0085
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0090
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0090
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0090
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0090
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0095
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0095
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0095
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0095
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0100
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0100
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0100
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0105
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0105
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0105
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0110
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0110
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0110
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0115
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0115
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0115
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0120
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0120
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0120
http://dx.doi.org/10.1186/s12885-016-2244-y
http://dx.doi.org/10.1186/s12885-016-2244-y
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0125
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0125
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0125
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0125
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0130
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0130
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0130
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0135
http://refhub.elsevier.com/S2095-2546(16)30104-1/sr0135

	 Exergaming: Hope for future physical activity? or blight on mankind?
	 Acknowledgment
	 Competing interests
	 References


