
Roundtable Discussion

Gaming, Adiposity, and Obesogenic Behaviors
Among Children

Moderator: Tom Baranowski, PhD1

Participants: Kristi B. Adamo, PhD,2 Melanie Hingle, PhD, RD,3 Ralph Maddison, PhD,4

Ann Maloney, MD,5 Monique Simons, MSc,6,7 and Amanda Staiano, PhD8

Videogames in general have been maligned for causing obesity because of their inherent sedentariness, whereas exergames
have been both maligned for requiring low levels of activity and extolled for requiring physical activity to move game play
along. The intensity and duration of physical activity resulting from exergame play have shown varying results, and they
have been explored for use in obesity treatment and prevention, primarily among children. Other videogames have been
developed and tested to help children change their diet and physical activity practices with various outcomes. As a field of
inquiry, we are in the earliest stages of understanding how, or under what circumstances, videogames can influence all
these behavioral and health outcomes. To deal with these complexities, we have assembled a group of investigators who have
made important, but diverse, contributions to this research agenda and asked them to address five key child obesity-related
issues in a Roundtable format. Brief biosketches are presented at the end of this article.

Tom Baranowski: Let’s delve right into these vexing issues.
From your perspectives, to what extent has media use, in-
cluding or especially playing videogames, contributed to the
problem of obesity in children? If there is a link from child
videogame play to child obesity, does the usual pathway
involve decreased energy expenditure or increased caloric
intake?

Ann Maloney: The common sense response is to say ‘‘of
course.’’ Sedentary screen time is NOT spent in physical ac-
tivity, which means lower overall daily energy expenditure.
Further, it’s easy to eat (and more importantly drink) sugary,
fat-laden products while sitting on the couch watching TV,
where children are pummeled with advertising. From my
perspective as a child psychiatrist, the children I see in our
clinics and hospitals have ample access to screen time—which
far exceeds their participation in sports or access to PE [physical
education]. I think that the prevalence of these alluring screen
options has had an impact on obesity and it is due to both
increased sedentary screen time and increased caloric intake.1

Melanie Hingle: I am most familiar with the literature that
has examined the relationship between media exposure
(a very broad category that includes videogaming) and adi-
posity in children. The most comprehensive review to date
was commissioned by the Institute of Medicine in 2006.2 This
review included a significant number of longitudinal studies
that together suggested that more hours of media exposure
predicted increased weight. However, these studies were
mostly about television exposure, not videogame play or
other media. Studies focused on videogame play have been
less consistent, and whether videogames contribute to excess
weight remains unclear. Some of the difficulty in determining
whether or not these relationships are causal have to do with
the definition of ‘‘screen time’’ or ‘‘media use,’’ which are
inconsistent in the literature. I attended a recent keynote ad-
dress by Bill Dietz who appealed to the audience of healthy-
eating researchers and policymakers to find an alternative to
‘‘screen time’’ (he suggested ‘‘TV time’’) so that we can begin
to untangle the effects of each type of media (including
videogaming) on child health and weight.
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Monique Simons: Overweight is a multifactorial problem
and is in general the result of a positive imbalance between
energy intake and energy expenditure. Important contribut-
ing behavioral factors are diet, physical activity, and seden-
tary behaviors (such as non-active videogame [non-AVG]
play). Studies have shown an association between playing
non-AVGs and increased energy intake leading to excessive
body weight.3,4 However, most of these studies are cross-
sectional; so there is a need for longitudinal and experimental
studies evaluating the effects of videogame play on the de-
velopment of overweight in children. Another reason why
videogames might be considered an important target for
overweight prevention is the pervasiveness and large dose of
non-active game play among children.

Modern technology-based entertainment, such as video-
game play, is often blamed for distracting children from
physical activities. If children spend more time playing non-
AVGs and less time in physical activities, this will have a
negative effect on energy expenditure and possibly contribute
to obesity in children. But, studies also have shown no or a
weak association between sedentary activities and physical
activity, suggesting that adolescents have time for both
videogame play and physical activity.

Another mechanism through which videogame play might
contribute is through energy intake. Sedentary screen time,
such as playing non-AVGs, has been associated with in-
creased energy intake through snacking or soft drink con-
sumption.5 An intervention study found that energy intake
decreased when sedentary activities (i.e., TV viewing, com-
puter use, and videogame play) were decreased in non-
overweight adolescents.6

Both pathways may be important mechanisms through
which videogame play might contribute to the overweight
problem in children, making it an even more important target
for overweight prevention. AVGs might be a tool to intervene
on both sides simultaneously. We are currently investigating
how active and non-active gaming interacts with other energy
balance–related behaviors. Substituting non-active gaming
with active gaming (or exergames) may result in an exchange
of sedentary pastime for active pastime, and this might induce
a reduction in energy intake. Finally, it is important to know if
active gaming will replace sedentary behavior or other
physical activities. If active games replace other physical ac-
tivities, it might lead to a reduction in energy expenditure and
have an adverse effect on overweight.

Amanda Staiano: I recently found that higher TV time and
having a TV in the bedroom were associated with 2–3 greater
odds of a child being obese, having high amounts of visceral
fat and a larger waist size, and being at elevated cardiovas-
cular risk, including high triglycerides.7 But, my study, like
most others, was cross-sectional. I have yet to see convincing
evidence that screen-time causes obesity, and we’re not likely
to see a study randomly assign children to watch high
amounts of TV. Furthermore, when looking specifically at
videogames, the relationship between gaming and obesity is
weaker or nonexistent.

Of the several purported explanations for why screen time
is linked to childhood obesity, the one with the most evidence
is higher caloric intake during screen time. Furthermore,
children are constantly viewing advertisements on TV, vid-
eogames, online advergames, and cell phones, many of

which promote energy-dense foods. Alternatively, the ‘‘re-
placement hypothesis’’ that gaming and screen time replace
physical activity has been largely debunked. Research finds
that children would be doing other sedentary activities if not
watching TV.

Ralph Maddison: Epidemiological research has linked in-
creased time spent on screen-based media use with being
overweight. Proposed causal mechanisms between screen
time and weight status include the displacement of physical
activity, exposure to advertisements, which promote energy-
dense foods, and decreased metabolic rate. Of these, the two
former mechanisms are most likely to contribute to this phe-
nomenon. Clearly being overweight is the result of consis-
tently eating too much in relation to one’s daily energy
expenditure, and influences on these behaviors are multifac-
torial. This is true of media use and obesity. For example,
research suggests that watching TV and playing non-AVGs
result in an energy surplus compared to rest conditions;
however, the effect of exposure to ads is less clear. Experi-
mental research has suggested that exposure to both food and
non-food ads results in increased food consumption com-
pared to no adverts. This effect is less clear with videogames,
as many do not have ads; therefore other mechanisms for
increased energy intake are in play, which may include more
cues to eat and passive eating of energy-dense foods. There
also is emerging evidence that increased media use is associ-
ated with shorter sleep duration, which may provide greater
opportunity to eat. In terms of media use displacing physical
activity, research evidence is less clear. Research evidence has
shown a small correlation between media use (primarily TV
watching) and physical activity levels, which suggests that in
a given day, children can spend considerable time being
sedentary, but can also meet guidelines for physical activity.
From a use of time perspective, increased media use has the
potential to displace physical activity; however, displacing
media use does not necessarily mean children will replace this
time with physical activity.

Kristi Adamo: The peer-reviewed literature contains plenty of
work describing the obesogenic environment and its contri-
bution to inactivity and subsequent obesity. The obesogenic
environment refers to many factors; media, technology, and
videogames would be included in this list. With regard to a
direct link to videogames—I am not sure that the evidence is
strong enough to confirm or deny this relationship. There are
parties who would support both sides of the energy out ver-
sus energy in debate. My interpretation of the current litera-
ture is that it is inconsistent from both angles.

Tom Baranowski: If there is a link between time playing
videogames and obesity, what steps should the designers of
games for health take to minimize the risk of obesity from
playing their future games?

Ann Maloney: I have had a longstanding fantasy that we
could better design motor breaks into children’s school days.
Years ago, I wanted to program the local school’s laptops to
cease functioning after a certain number of key strokes, with a
prompt that motivated a child to move with a directive, such
as walk around the school twice. Many states have laptop or
tablet programs in place, so it could be relatively easy to
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design some in-school activity breaks to prompt such motor
breaks. It would be great to make a 3–5-minute bout of
‘‘StepMania’’ (a ‘‘Dance Dance Revolution’’: [DDR]–style
game) the new normal. Since No Child Left Behind and the
recession, resources for children have been hit hard, and they
now have less access to physical activity. A current initiative
to design games to reward physical activity is HopeLab’s
Zamzee (https://www.zamzee.com/).

Monique Simons: When designing serious games aiming to
change diet, physical activity, and sedentary behavior in
order to prevent overweight, it is important to incorporate
elements from behavior change models, such as Self De-
termination Theory, Social Cognitive Theory, Theory of
Planned Behavior, and Social-Ecological Perspective. If the
game is going to be a non-active one (i.e., the game is played
while seated and no physical activity is required to play the
game), it is important to pay attention to sedentary time and
to include some elements in the game that prevent excessive
sedentary time. One could think of integrating real physical
activity in the virtual world. For example, the player first has
to achieve a physical activity goal in the real world before she
or he can access the next level in the virtual world. A prom-
ising technology could be augmented reality, which combines
a virtual world with the real world. This technology could
encourage active transport from place to place in the real
world and make the video game more ‘‘mobile,’’ not limited to
one setting (e.g., home environment). The use of portable
gaming devices (e.g., smartphone, tablet) could prevent ex-
cessive sedentary time during game play because of their
portability and functions such as global positioning system
(GPS) and accelerometers/pedometers.

Melanie Hingle: The integration of ‘‘real world’’ challenges
into the game storyline would be a terrific start. For example, a
challenge that requires the gamer to seek something outside of
the virtual world that could be measured by a mobile device
could be used as an incentive, perhaps allowing the gamer to
‘‘unlock’’ additional levels or abilities while getting the gamer
outside the home and engaged. Mobile devices have built-in
features (e.g., accelerometer, camera) that can be synced with
games to provide an immersive, motivational experience that
also (perhaps covertly) promotes healthy lifestyle behaviors.
I would also encourage companies that produce these games
to eschew product placement or promotion of unhealthy
foods. Gaming is obviously a lucrative business, and food and
beverage companies know this. If they must advertise, asking
them to limit their product promotion to healthier options is
something gaming companies can insist on.

Amanda Staiano: Exergames present an opportunity to in-
troduce moderate-intensity activity during otherwise seden-
tary time. Encouraging players to set fitness and activity goals
as part of the game can help players be mindful of the po-
tential health benefits of those games and sustain active play
over several months. Game designers could prompt children
to take a break from game play every 30 minutes to go outside
and play or to walk around the house to stretch their legs.

Ralph Maddison: I think there is a role for health profes-
sionals, researchers, and game designers to work together to
explore opportunities to utilize videogames to maximize

health gain. For example, AVGs have the potential to displace
non-AVGs and thereby increase physical activity levels and
energy expenditure and lower eating, by minimizing cues to
eat. However, current off-the-shelf AVGs remain relatively
naive in terms of graphics, character development, and
storyline, which limit the immersive nature of these games,
which in turn limits their use to younger children. Older
gamers prefer the more complex, immersive nature of more
traditional videogames. To engage this population it is im-
portant to continue with this genre of games, but consider
incorporation of motion sensors to navigate and play games,
which may be more interactive and promote body movement.
There is also increased interest in the use of serious games that
are designed to entertain players as they educate, train, or
change behavior. These games have enormous potential to
promote behavior change. Once a child’s attention has been
attracted through the videogame, he or she can be exposed to
a range of embedded behavior change strategies, such as goal
setting and reviewing progress, while at the same time having
fun.

Kristi Adamo: If a link exists between playing videogames
and obesity, and if videogames are a non-negotiable priority
for children, the ‘‘active’’ gaming direction is logical. Perhaps
limit the time that a game can be played. An automatic shut
off might be used (i.e., after 1 hour the game ‘‘retires’’ and
cannot be initiated for another 12 + hours); include WiFi-
enabled monitors/sensors to assess intensity (i.e., heart rate or
accelerometry, etc.) with feedback to the game console in real
time; if a player subsequently is not meeting a predetermined
goal or target, the player is disqualified from the game; build
games that interact with the actual ‘‘real’’ living environment
(i.e., scavenger hunts, go find these items in the fastest pos-
sible time, build an obstacle course, etc.); games on mobile
phones that have GPS and accelerometer functionality that
provide challenges or tasks to be completed in daily life or
outside of one’s home; or rather than ‘‘active’’ gaming there
could be ‘‘nutrition’’ games that teach or engage children in
healthful decision making (i.e., food choices, cooking lessons,
which one of these items is more healthy?.provides the
greatest number of vitamins and nutrients? how to make a
healthier cookie?).

Tom Baranowski: Do, or under what circumstances do,
AVGs, which require body movement to progress story or
game, or exergames, which encourage physical activity by
goal setting, story immersion, and character modeling of
behaviors, offer any promise for obesity prevention among
children?

Ann Maloney: These strategies hold great promise. By ex-
ploiting the tension between challenge and frustration, aka
‘‘flow,’’ we could learn a lot from the game design commu-
nity. Masters who design blockbuster games learn a lot from
iterative product testing and research with gamers. Being
pulled into a good narrative (i.e., story immersion) is a great
idea for the next generation of health games. For example, my
son (age 10) and his friend were outside playing, but instead
of tag or ‘‘Captain, May I?,’’ they used the themes of their
favorite videogame and became the characters, putting the
game into real-time action. They took an Xbox [Microsoft]
game and let it spill onto the neighborhood playground. We
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can use this metaphor to incorporate ways that kids can act
out their fantasies and favorite game mechanics in healthy
ways. We could capitalize upon the social aspects of gaming
to encourage behaviors that help prevent obesity. My son
watches others play ‘‘Minecraft’’ [Mojang AB, Stockholm,
Sweden] (on YouTube and in person) about five times as
much as he plays it himself! I would like to see a Kinect
[Microsoft] version of ‘‘Minecraft’’ to get him up and moving—
one that uses gross body movements and takes advantage
of this mentoring kind of relationship that he has with the
people on YouTube who are a few levels above him. If they
were active, it would be more cool for him.

At the ESCoNS (Entertainment Software and Cognitive
Neurotherapeutics Society) (http://www.escons.org/) 2nd
annual meeting (March 2013), Bruce Wexler, MD, recently
received a Director’s Award from NIH [National Institutes of
Health] to create and test integrated games for attention def-
icit hyperactivity disorder that integrate cognitive training
and physical activity. It would be great to have a ‘‘Khan
Academy’’ of Exergaming. A Web-based wizard could query
a child’s interests and sync with a developmentally appro-
priate set of themed exergames, and a child who was sitting
down for gaming is now playing standing up and moving.
Microsoft Kinect and Sony Move are getting closer, but still
lack the visual discrimination, accelerometry, and possibly
even processing power to foster physical activity at a level of
intensity sufficient to improve physical fitness. A dream sys-
tem would mount accelerometers on each limb integrated
with motion-capture cameras, a 360 degree headunit for dis-
play (like perhaps Google Glass), and a Kinect platform. This
would immerse the child in a virtual world where perfor-
mance was directly linked to effort. Each game could be ca-
librated to an individual’s peak athletic abilities. We need to
hurry, however, as our young digital natives grow up fast in
our obesogenic environment.

Monique Simons: To be effective at preventing overweight,
children must enjoy playing active games and be willing to
replace the non-active games with active ones. Active games
capitalize on children’s intrinsic motivation for playing vi-
deogames. Our survey showed that 43 percent of Dutch ad-
olescents play active games, so active gaming interventions
could have a wide reach.8 However, time spent on active
games was about half the time spent on non-active games. To
be effective for preventing overweight, efforts are required to
increase the duration of active game play, especially in rela-
tion to non-AVG play.8 Only providing an active game is
probably not enough to significantly increase physical activity
levels in youth.9 Our focus groups with children revealed
suggestions to make active games more fun and ensure
sustainable use, such as introducing more variation in
games, improving the quality of the graphics, using three-
dimensional images, and more precise translation of body
movements into game play.10,11 Further, these focus groups
showed that active games were considered a social and family
activity, more so than non-active games. As group play can
encourage sufficient and sustained use, active game programs
should focus on playing active games with family and friends.
Increasing online-play options in active games could provide
an opportunity for group play. We challenge game develop-
ers to design active games that are as fun and challenging as
the traditional non-active games. Ultimately the best of all

worlds should be combined: High quality in storyline, game
play, and fun body movements.

Melanie Hingle: Active gaming could be one of many factors
converging to make a healthier home environment. Getting
teams of kids or families playing could unite peers and/or
families to try healthy lifestyle behaviors together, potentially
increasing the ‘‘stickiness’’ of the intervention. However, the
trick is getting them to play together—that’s where the ‘‘fun’’
part of the game design is essential. I don’t think it’s as simple
as ‘‘if you build it, they will play.’’

Amanda Staiano: Lee Graves provided early evidence that
exergaming produced moderate amounts of caloric expendi-
ture,12 and a systematic review found that more calories were
burned when the lower body was engaged in game play13

(e.g., dance or foot pad games). We also found that the social
context of game play, such as playing with a partner, was
essential for sustained caloric expenditure. A structured in-
tervention, where children are prescribed a duration and in-
tensity of exergame play and encouraged to play with friends
and family members, may be the key ingredient.

Ralph Maddison: Our randomized controlled trial14 showed
that children who received an AVG upgrade (hardware and
games) gained less weight after 6 months (approximately
1 kg) compared to children who continued with usual sed-
entary forms of videogame play (control). Much more re-
search is needed to determine how best to maximize the use of
AVGs to augment weight management initiatives.

Kristi Adamo: All games are not created equal. Some are
better at engaging children and encouraging ‘‘real’’ mean-
ingful physical activity. These games do not appeal to all
children or all socioeconomic or ethnic groups, and thus their
obesity prevention application is limited. While I would not
discount the ‘‘promise’’ that they might hold, their usefulness
only holds merit if they replace a typical sedentary behavior
and NOT at the expense of more traditional forms of physical
activity (i.e., outdoors, with friends, family, or other groups).
There may be a role for such games in certain clinical or rehab
populations that could be at risk for weight gain due to certain
mobility circumstances.

Tom Baranowski: Do, or under what circumstances do, AVGs
or exergames offer any promise for obesity treatment among
children?

Ann Maloney: Here’s the crux, if the choice is exergames
versus nothing, then it’s easy to endorse AVGs. Whenever
kids are a captive audience and need bouts of physical ac-
tivity, they can benefit from exergames. For example, we had
a warm-up DDR session for kids to play while gathering for
their 90-minute, parent–child, 12-week pediatric obesity pro-
gram at our teaching hospital. Schools are another place to
consider.15 Children with mental health challenges in group
homes or residential care could benefit from motor breaks,
since they rarely have organized PE or recreation therapists.
The same goes for children on the general pediatric unit at the
medical center. The Child Life Staff could have a ‘‘Wii Bowl-
ing’’ contest in the Teen Lounge every afternoon in which
children could participate. The local public school system’s
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after school program could have a DDR contest for kids each
week with small prizes, especially on cold wintery days when
temperatures preclude outdoor activities. What about an ex-
ergaming scout badge? I have given exergame setups to pe-
diatric clinics for their waiting rooms that have been well
received.

Monique Simons: Active games could be promising for
obesity treatment in the same way it could be for prevention
of overweight and obesity. Both for prevention and treatment,
obesity is a multifactorial problem, and therefore it is impor-
tant to focus on multiple factors. A large trial among over-
weight and obese children (10–14 years) has shown that active
games can have a small effect on BMI [body mass index] and
can improve body composition.14 It was a small effect, but the
intervention consisted only of promoting active game play;
thus, the behavior change for the children was relatively small
(i.e., play the provided active games). However, sustainable
and frequent use of active games remains a challenge.

Melanie Hingle: Healthy lifestyle behaviors promoted
through a game need to be adopted by the entire family, not
just the child, to be successful. A supportive home includes
family members who help the child make healthy behavior
changes. I don’t think a game alone—of any kind—can help
obese children without those other factors in place.

Amanda Staiano: Our team at Georgetown University dem-
onstrated in a 20-week exergame intervention that obese ad-
olescents who played an exergame cooperatively in teams lost
on average 5 pounds versus those who competed against
partners, who didn’t lose weight,16 and these were low
socioeconomic African American youth in particular need of
innovative physical activity options. In a separate study,
children playing in pairs expended as many calories playing
exergame tennis as they did playing tennis on a court in a
beginner’s lesson.17 These findings indicate the importance of
team play and cooperation for exergaming to be sustainable
and effective.

Games could also help collect health information for par-
ents and healthcare providers. For instance, exergames can
record caloric expenditure, daily activity, diet, and weight
over time in a fairly accurate and useful manner.18

Ralph Maddison: Following our research,14 we suggested
AVGs may be a useful addition to the armamentarium of
strategies for weight management, rather than being used in
isolation. For example, a prospective observational study
showed that integrating AVGs as part of a multidisciplinary
weight management program resulted in a reduction on BMI
at 10 weeks. This study was not randomized and did not
include a control group, but preliminary results are encour-
aging. In addition, a family-based intervention focused on
reducing all leisure-based sedentary screen time (including
videogames, television watching, and computer use) could
incorporate AVGs, which may be helpful as a strategy for
parents who may have greater success promoting the use of
AVGs rather than complete abstinence from game play.

Kristi Adamo: In our randomized trial that compared the
efficacy of interactive videogame stationary cycling (‘‘Game-
Bike’’) versus stationary cycling to music,19 we anticipated

that overweight/obese kids immersed in a race-based game
would be more engaged and subsequently reap more benefits.
On the contrary, stationary cycling to music produced a sig-
nificantly better rate of exercise adherence, more time spent in
vigorous physical activity, and more distance pedaled com-
pared with interactive videogame cycling. Albeit a slight
improvement in body fat percentage was realized, there were
no differences between groups. Based on our data we con-
cluded that that the high cost of investing in the ‘‘GameBike’’
may be unwarranted. Alternatively, there may be circum-
stances or certain populations for which AVGs might be
useful. If there is no possible way that a child would engage in
any other form of physical activity, then clearly a game would
be better than nothing at all.

In my opinion exergaming is not ‘‘evil’’ or ‘‘offensive’’ with
no possible ‘‘good’’ to come of it, but exergaming is not the
‘‘best’’ option for obesity treatment. The answer to the prob-
lem of how to increase physical activity and decrease obesity
in youth cannot rely on one modality such as exergaming, but,
if used appropriately, it could be a component of the solution.
The best use for exergaming would be replacement for a
sedentary game and in addition to engagement in other
healthy active living behaviors.

Tom Baranowski: Given these interesting possibilities, what
are the critical research issues that need to be addressed to
more clearly answer each question?

Ann Maloney: There are many fundamental questions to
answer about exergames. What is the optimal dose (fre-
quency, duration, intensity) to produce specific outcomes
(weight loss, weight maintenance, maintain/improve fit-
ness)? What rewards or stipends work for incentives? If
games work for a few weeks, would rotating or offering
new games enhance the effect? How can we improve access
to games (for example, kids in group homes)? The solution
isn’t going to be $300–500 game consoles that require $60
games (or annual subscriptions) to play. Most smartphones
have accelerometers. Can we repurpose old phones as
exergame consoles? In schools, high-resolution cameras,
motion-capture tags, and a decent 8-core computer with
plenty of RAM might be sufficient for multiple kids to play an
active game during class or afterschool.

Debra Lieberman’s database of games at healthgamesre-
search.org gives examples of many kinds of health games,
from which one can generate dozens of hypotheses. Should
physicians recommend certain nutrition apps for their pa-
tients, and will insurance reimburse for them? FDA [Food and
Drug Administration] is considering some health games for
cognition, so we will have to observe how this evolves in a
changing healthcare system.

We need to initiate a dialogue between healthcare provid-
ers and the entertainment games industry. How can we in-
tegrate ideas about pediatric obesity treatment and computer
game design? Exergamers need their own ‘‘Call of Duty,’’
‘‘Super Mario Bros,’’ or similar blockbuster. Game designers
know a lot about motivation, and they should educate us
about how to sustain motivation.

Monique Simons: More research is necessary to understand
the impact of active games on sedentary behavior, physical
activity, body weight, and body composition over time.14
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Currently, we are conducting a randomized controlled trial in
The Netherlands among 300 non-active gaming adolescents
and their families to evaluate if an active game intervention in
a home setting can prevent excessive weight gain. The inter-
vention consists of (a) providing an upgrade package for ac-
tive gaming (PlayStation� Move), (b) an instruction to replace
at least 1 hour of non-active gaming by active gaming on the
PlayStation Move, (c) stimulating group play by providing an
extra Move controller, and (d) stimulating long-term use by
providing multiple active games. (We are currently running
the analyses and expect the results by the end of 2013.)

If active games are to be used to reduce sedentary behavior
and overweight in adolescents, active games must remain
attractive and fun in the long run. More research is needed on
which long-term strategies are effective to use active games.
Future studies should focus on which active games are better
appreciated, and evaluate why that is. Can active gaming
reach high-risk groups, such as low socioeconomic status
children? Where can active games be placed (e.g., home set-
ting, schools, local facilities in the neighborhood, after-school
programs, or child care)? Can the different settings reinforce
each other? What activities will be substituted by active
gaming? If children play AVGs instead of playing outdoors or
other physical activities, then promoting AVG use may ac-
tually produce unwanted effects. So it is important that AVGs
are played instead of, rather than next to, non-AVGs.

Melanie Hingle: Reliable measurement of different types of
media exposure, including videogame play, remains a major
challenge. Without reliable measures, it is impossible to un-
tangle the effects (positive, neutral, or negative) of videogame
play on health. I would also like to understand the ‘‘sticki-
ness’’ of a gaming intervention. Kids will pick up something
novel and play for awhile, but after time, it will be used less
and less. It would be helpful to have a better understanding of
how these interventions work and for whom they work best.

Amanda Staiano: We have yet to see studies indicating
‘‘transfer effects’’ from gaming (i.e., children who play ex-
ergames improve their sports-specific skills and transfer them
to activity outside of game play). Obese teenagers in our ex-
ergame studies reported more outside physical activity dur-
ing the intervention than at baseline, so exergames may be a
‘‘gateway’’ to encourage more overall activity in the day.

Though my research team has explored the social context of
gaming, we need to better understand the role of self-efficacy,
self-esteem, and motivation during game play. Does the
scaffolding and intermittent positive reinforcement make ex-
ergaming a unique way to reach out to children who are
otherwise too self-conscious or too apathetic to play on tra-
ditional sports teams? Could social networking complement
exergame play and provide sufficient social interaction to
sustain and motivate activity? Keeping eyes on the screen
rather than on each other may help children to focus on what’s
best about physical activity—that it’s fun!

And, most importantly, though two studies have found
weight loss from exergame interventions,14,16 many more
studies are needed to test exergaming both in controlled
clinical trials and in free-living community programs, to see
under what circumstances exergaming may effectively pro-
mote physical activity and healthy weight. Exergames hold
promise, but we need a lot more evidence!

Ralph Maddison: Research in this area is still in its infancy.
There is a lack of well-conducted, sufficiently powered trials
to determine the effects of videogames on physical activity
and dietary behavior as well as health outcomes. In par-
ticular, studies need to be of sufficient duration to deter-
mine the effect of sustained play and to understand whether
there is an opportunity cost to playing such games. For
example, do children substitute traditional forms of physical
activity to play AVGs, or do families choose to buy their
child an AVG over more traditional items of sport equip-
ment (e.g. a bat or ball)? Do games can have a positive
impact on health outcomes? While there is some evidence
supporting game use for promoting a healthy diet, it is not
clear whether such changes result in changes in body
composition. Do these games provide a viable option for
improving self-management of chronic conditions, such as
diabetes and asthma?

Given the lack of understanding of how videogame play
impacts weight status, more research is needed to understand
the longer-term impact of videogames on energy balance.
There is some evidence that sedentary videogame play is as-
sociated with greater ad libitum energy intake compared to
rest; however, AVG play was associated with lower energy
intake compared to television and non-AVGs. Future weight
management studies need to accurately measure both physi-
cal activity and energy intake to address this issue.

Do videogames displace physical activity? Behavioral
Economics Theory (BET) may be useful here: Engaging in
AVG play involves choosing this over a competing sedentary
behavior such as non-AVGs. Choice is dependent on the rel-
ative ease of accessing the competing activity and its re-
inforcing value (e.g., enjoyment). According to BET, physical
activity and sedentary behavior are considered behavioral
substitutes; therefore displacement of non-AVGs (or being
sedentary) may lead to substitution with AVGs (or being ac-
tive) as this time is reallocated. Yet it is also possible that one
sedentary behavior (e.g., non-AVG) could be substituted with
another (e.g., TV viewing). Research needs to determine how
children allocate their time.

Kristi Adamo: There are some really basic things we need to
know like why do children choose active gaming? Is it be-
cause they like videogames, or do they not like to play out-
side? Are they self-conscious about being active with others
or to be seen? Do they feel this is a healthy choice? Are there
enough choices to avoid boredom? Do they play with friends
in the same location or ‘‘virtually’’? Do they prefer this type
of game over an activity outside with friends or family, and
why? If games are built with a fail-safe mechanism that en-
sures a player is engaged in the active aspects, would kids
still play? Do they still watch TV and play non-AVGs (i.e.
does this replace that time or add to it?)? Are the risks of
injury the same for an AVG versus engaging in a supervised
activity (i.e., a sport, etc.)? Do parents monitor their child’s
choice of game and/or time spent playing? Does playing
these games take away from other ‘‘healthful’’ activities or
replace less typically sedentary pursuits? Do these games
increase energy expenditure long term or just acutely? Do
kids compensate for this behavior? Do they snack less, spend
less time sedentary, etc.?

Do we really want to encourage kids to spend more time
with a screen?
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Tom Baranowski: So, our Roundtable Discussants (RTDs)
expressed diverse opinions about each of these issues. Time
spent playing videogames appears likely to contribute to
obesity, but this has not been thoroughly researched; the ef-
fect appears weaker than time spent watching TV; and the
pathway of influence could be through low activity or higher
caloric intake. Further targeted research is warranted.

To the extent there is a link between videogame play and
obesity, RTDs suggested that game designers could minimize
that risk by incorporating active gaming principles (e.g.,
game progression dependent on player’s level of physical
activity) using movement sensors or introduce breaks or
imposing time limits on game play.

RTDs felt that exergames could be used for obesity pre-
vention, but the exergames need to have their stories and
artwork more fully developed, involve families and peers in
game play, and emphasize lower body movement. A concern
was expressed, requiring further research, on whether time
spent on exergames displaces time on inactive game use
or types of more activity (e.g., sports), which would be
unhealthy.

Exergames could be used for treatment as well as preven-
tion, subject to the same concerns.

RTDs expressed a broad variety of foundational and in-
novative key research needs to advance our understanding of
how best to design and deliver exergames. I hope graduate
students needing research topics read this. Collaborations
were advocated among game design and healthcare compa-
nies and academics to advance what might be done on the
increased use and health benefits of exergames. Alternatively,
one of our RTDs asked whether we really wanted to en-
courage kids to spend more time in front of a screen?

I hope you, the reader, enjoyed reading this as much as I did
putting it together. All the investigators who pursue these
research issues should consider submitting their findings to
Games for Health Journal.
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