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Abstract

Our 20-week ‘‘Wii Club’’ intervention for overweight and obese adolescents demonstrated weight loss, increased
self-efficacy, and improved peer support from cooperative exergame play. Videogames that require motor
activity in a social context may be a fun, effective tool to promote healthy weight and physical activity among
youth.

Introduction

One hour thirteen minutes is the average amount of
time spent playing videogames every day by 8–18 year

olds in the United States.1 If U.S. youth used this sedentary
videogame time for physical activity instead, they would
easily meet the recommended 1 hour per day of moderate to
vigorous physical activity.2 The vast majority of adolescents
are far less active, with less than 5 percent of 15–17 year olds
meeting activity recommendations.3 An inactive lifestyle
combined with excessive caloric intake has been linked to the
obesity epidemic in the United States.4 In fact, currently 33.2
percent of children and adolescents are considered over-
weight or obese,5 alongside 69.2 percent of adults.6 Inactivity
in adolescence is associated with increased body fat, de-
creased fitness, lower self-esteem, and even poor academic
achievement.7 Over a lifetime, inactivity also contributes to
coronary heart disease, type 2 diabetes, breast cancer, and
colon cancer, accounting for 9 percent of premature deaths
worldwide.8

Should we ban children and youth from playing video-
games to reduce physical inactivity and obesity? This ap-
proach is likely a fruitless, misguided battle. For one, there is
not clear evidence that electronic game play is associated with
pediatric obesity.9,10 Second, gaming is extremely popular, as
demonstrated by $25 billion in consumer sales in 2011,11 with
six in 10 kids playing videogames on any given day.1

However, converting inactive game play to active game
play is a real possibility, given the surging popularity of vid-
eogames that require physical activity (i.e., exergames).
Sales data alone reveal the immense reach of exergames: 96.5
million Nintendo (Kyoto, Japan) Wii� consoles have been
sold worldwide, and the top-selling game for Xbox 360 is a

Kinect (Microsoft, Redmond, WA) exergame.12 ‘‘Dance
Dance Revolution’’ (Konami Digital Entertainment, El Se-
gundo, CA), which began as a niche arcade game in the 1990s,
now comes in 54 versions sold to 21 million game players.12

But do exergames provide enough physical activity to
translate into clinically significant health improvements? A
systematic meta-analysis demonstrated that energy expen-
diture during exergame play across nine studies did reach
criteria for moderate, but not vigorous, physical activity.13

Another systematic review of 13 interventions and 28 labo-
ratory studies found a range of light- to moderate-intensity
physical activity during exergame play.14 Exergaming pro-
duced clinically meaningful health change for children and
adolescents over interventions lasting 10–12 weeks, with
improvements in endothelial function,15 aerobic fitness and
blood pressure,16 increased vigorous activity,17 and increased
total physical activity.18 A 6-month intervention in over-
weight and obese 10–14 year olds in New Zealand even
found a small but significant decrease in body mass index
(–0.24 kg/m2) and body fat percentage (–0.83%) from
exergame play at Week 24.19

In contrast, a naturalistic 13-week U.S. study found that
giving exergames to 9–12 year old children to play in their
homes did not increase total physical activity, compared with
children who received inactive games.20 What is different
about this study versus the prior studies is that it provided no
structure or social support for game play. Rather, the intent
was to imitate a real-life scenario, to see if putting an ex-
ergame in a house may be sufficient to increase children’s
physical activity. The authors suggested that a prescription
for physical activity may produce different results and that
creating a social or competitive context within game play may
motivate the player to undertake more sustained activity.21
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Indeed, a supportive social context is an important facilitator
of physical activity among youth.22 A structured, social in-
tervention may be the key to making exergames most effec-
tive in increasing physical activity to promote healthy weight
during adolescence.23

The Wii Club: A Controlled Physical Activity
Intervention for Overweight Youth

In August 2009, our research team at Georgetown Uni-
versity was awarded a Robert Wood Johnson Foundation
Pioneer Portfolio grant from its national program, ‘‘Health
Games Research: Advancing Effectiveness of Interactive
Games for Health.’’ This grant was part of a national program
to advance the research, design, and effectiveness of games
that promote health, especially focused on design principles
that affect behavior change. For our grant, we tackled child-
hood obesity, recognizing that pediatric obesity interventions
often fail to engage youth long enough to produce clinically
meaningful weight loss. Invigorated by the burgeoning evi-
dence that one-time bouts of exergaming produced energy
expenditure and increased heart rate to levels needed for
aerobic fitness,24,25 we used social cognitive theory26 to de-
sign a multi-month exergame intervention. We aimed to use
the social environment of gaming as a promoter of individ-
ual behavior change, a process fueled by an increase in self-
efficacy and motivation toward exercise.

Our initial pilot study leading to the grant proposal dem-
onstrated higher caloric expenditure during social versus
solitary Nintendo Wii exergame play.27 In fact, accelerometry
data revealed that these 12–18-year-old adolescents expended
as many calories playing Wii tennis against a partner as they
did participating in a beginner’s lesson on a tennis court.27

Therefore, we knew that the social context of game play is a
powerful promoter of physical activity among young players.
However, this pilot study was only 4 weeks long, which was
insufficient to produce weight loss.

To design the Wii Club intervention,28 we assembled a
team of developmental psychologists and pediatricians and
targeted sedentary, overweight and obese students at a public
high school in a low-income neighborhood in Washington,
DC. Our pediatrician co-investigator set 5 lbs as an attainable
goal for weight loss during the intervention. Using referrals
from the school wellness center and word of mouth to
teachers and students, we recruited 74 students whom we
assigned to a cooperative exergame, competitive exergame,
or control condition. Those in the exergame groups were
encouraged to come to the Wii Club during lunch or after
school each weekday over a 7-month period, although the
final sample dropped to 54 students and attendance averaged
26 sessions over 20 weeks because of rolling admission and
attrition. The control condition continued regular daily ac-
tivities with no involvement in the exergame intervention.

Each day the students in the exergaming conditions were
randomly assigned to a partner to either work together (the
cooperative condition) or compete against each other (the
competitive condition) to earn points and burn calories,
which were continuously reported on the Wii game. Each
day, students played a unique prescribed 30–60-minute ex-
ergame routine on the EA Sports Active (Electronic Arts,
Redwood City, CA) for Nintendo Wii, including cardio,
sports, yoga, and strength training games played in a circuit

fashion. The exergame routines were designed to gradually
increase in intensity, length, and difficulty throughout the
intervention to create continued challenge for the partici-
pants. Midway through the intervention, an expansion pack
of additional games was released by Nintendo, so these were
added to the routines to maintain novelty and engage stu-
dents’ interest.

The major finding of the intervention was a 3.6 lb weight
loss in the cooperative exergame condition versus a 1.9 lb
weight gain in the control condition, which equated to a 5.5 lb
difference between the cooperative versus control condi-
tions.28 In contrast, the competitive condition’s weight re-
mained stable. It is interesting that attendance did not
mediate the condition effects on weight loss. In investigating
potential psychosocial factors contributing to the condition
effects, we discovered the cooperative exergame players in-
creased in self-efficacy toward exercise and that both exergame
groups increased in peer support.28 Compared with the com-
petitive players, the cooperative players also experienced
higher intrinsic motivation toward exergame play, which, in
turn, was associated with higher energy expenditure.29

Although the desired 5 lb weight loss was achieved, the
study faced many obstacles as expected in a real-world
physical activity intervention set in a school. Participant re-
tention was a major challenge, with students facing countless
distractions from Wii Club participation including concern
over getting home before dark, academic commitments,
family and work obligations, loss of interest in playing the
Wii, and waning desire to be physically active (with sweating
as a common complaint). Participants were incentivized with
monthly cash gift cards, daily healthy snacks, and continuous
positive feedback from research assistants, but many students
lost interest or found other activities more desirable. Despite
these problems, retaining 54 participants over the interven-
tion is promising given the level of physical activity expected
of these otherwise sedentary and overweight or obese ado-
lescents. Even those adolescents who remained in the Wii
Club faced constant obstacles to healthy living. This inter-
vention did not provide education on healthy eating, so any
calories expended during game play could easily be com-
pensated for by additional caloric intake. This compensation
was observed especially for students attending the Wii Club
during lunch, where often a slice or two of pizza was con-
sumed following the 30-minute exergame workout.

To maintain consistent game exposure across participants
and conditions, exergame routines were prescribed to stu-
dents. Participant input was taken into consideration in de-
signing routines, but players were not allowed free play.
Because choice is a key intrinsic motivator for continued
game play,29 prescribed routines may have been less moti-
vating compared with free choice.

Recommendations for Further Study

Although the findings of the Wii Club are promising, this is
one study of one group of adolescents from one high school
playing one exergame, so replications and extensions are
needed. The Wii Club intervention focused solely on adoles-
cent physical activity and on building peer relationships
through cooperative or competitive game play. The support of
parents, siblings, and friends and the incorporation of healthy
eating into the physical activity intervention may further
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improve adolescents’ health behaviors and promote healthy
weight. Additionally, the study used weight as the primary
outcome for health. Although monitoring weight was appro-
priate given the overweight and obese status of the partici-
pants, health parameters, including direct measures of body
fat and cardiometabolic risk factors, and measures of fitness,
strength, and endurance would provide a more comprehen-
sive understanding of health changes during the intervention.

As demonstrated in the Wii Club, intrinsic motivation and
self-efficacy were important factors for sustained involve-
ment in the physical activity intervention and eventual
weight loss.28 Future interventions should examine the role of
psychosocial health in adolescents’ adoption of an active and
healthy lifestyle. Additionally, an ancillary study of the Wii
Club intervention revealed short-term increase in executive
function skills immediately following an acute bout of com-
petitive exergame play, versus the cooperative and control
conditions.30 Exergames contain both the cognitive chal-
lenges of game play itself31 plus aerobic activity that provides
acute cognitive benefits.32,33 Therefore, potential cognitive
benefits from exergame play are another outcome of interest.

Conclusions

Exergame research is an emerging and promising field.
When we designed our Wii Club, the Microsoft Kinect had
not yet been released. This game console promises an even
more interactive and perhaps physically challenging experi-
ence. Regardless of the next emerging platform, however, the
game design principles should be adaptable across the ex-
ergame spectrum. Perhaps the structured intervention with a
prescription to exercise cooperatively with a friend is an im-
portant ingredient to making exergames effective physical
activity tools. If we had made the Wii Club part of a weight
loss intervention that involved goal setting for improved
health, maybe the Wii Club participants, including those in
the competitive condition, could have lost even more weight.

Our study provides a first step in documenting weight loss
from sustained exergame play. Many questions remain. As
more investigators and funding agencies recognize the po-
tential of these games as physical activity and weight loss
tools, we will better understand the design principles and
gaming contexts that promote healthy behaviors among
modern digital youth. Exergaming may bring the digital
world, and therefore the teenagers, into our battle against
pediatric obesity and physical inactivity.

Acknowledgments

Support for this research was provided by the Robert Wood
Johnson Foundation’s Pioneer Portfolio through a grant from
its national program, ‘‘Health Games Research: Advancing
Effectiveness of Interactive Games for Health,’’ to Georgetown
University. We especially thank Ms. Amanda Terry, Ms.
Kimberly Watson, and Mr. Patrick Scanlon for data collection
and entry; Dr. Rusan Chen for his statistical guidance; and Ms.
Coleen Lucas, Dr. Kirsten Hawkins, and the staff of the
Wellness Clinic at H.D. Woodson High School in Washington,
DC, for participant recruitment and data collection efforts.

Author Disclosure Statement

No competing financial interests exist.

References

1. Rideout VJ, Foehr UG, Roberts DF. Generation M2: Media in
the Lives of 8- to 18-Year-Olds. Menlo Park, CA: Henry J.
Kaiser Family Foundation; 2010.

2. Physical Activity Guidelines Advisory Committee. Physical
Activity Guidelines Advisory Committee Report. Washington,
DC: U.S. Department of Health and Human Services; 2008.

3. Chung AE, Skinner AC, Steiner MJ, Perrin EM. Physical
activity and BMI in a nationally representative sample of
children and adolescents. Clin Pediatr 2012; 51:122–129.

4. Glickman D, Parker L, Sim LJ, et al., eds. Accelerating Pro-
gress in Obesity Prevention: Solving the Weight of the Nation.
Washington, DC: The National Academies Press; 2012.

5. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of
obesity and trends in body mass index among US children
and adolescents, 1999–2010. JAMA 2012; 307:483–490.

6. Flegal FM, Carroll MD, Kit BK, Ogden CL. Prevalence of
obesity and trends in the distribution of body mass index
among US adults, 1999–2010. JAMA 2012; 307:491–497.

7. Tremblay M, LeBlanc A, Kho M, et al. Systematic review of
sedentary behaviour and health indicators in school-aged
children and youth. Int J Behav Nutr Phys Act 2011; 8:98.

8. Lee IM, Shiroma EJ, Lobelo F, et al. Effect of physical inac-
tivity on major non-communicable diseases worldwide: An
analysis of burden of disease and life expectancy. Lancet
2012; 380:219–229.

9. Marshall SJ, Biddle SJ, Gorely T, et al. Relationships between
media use, body fatness and physical activity in children
and youth: A meta-analysis. Int J Obes Relat Metab Disord
2004; 28:1238–1246.

10. Vandewater EA, Shim MS, Caplovitz AG. Linking obesity
and activity level with children’s television and video game
use. J Adolesc 2004; 27:71–85.

11. Entertainment Software Association. Essential facts about
the computer and video game industry: 2012 sales, demo-
graphic and usage data. 2012. www.theesa.com (accessed
August 2012).

12. VGChartz Network. Global hardware totals. 2012. www
.vgchartz.com (accessed August 2012).

13. Barnett A, Cerin E, Baranowski T. Active video games
for youth: A systematic review. J Phys Act Health 2011;
8:724–737.

14. Peng W, Crouse JC, Lin JH. Using active video games for
physical activity promotion: A systematic review of the
current state of research. Health Educ Behav 2012 July 6
[Epub ahead of print]. doi: 10.1177/1090198112444956.

15. Murphy EC, Carson L, Neal W, et al. Effects of an exercise
intervention using Dance Dance Revolution on endothelial
function and other risk factors in overweight children. Int J
Pediatr Obes 2009; 4:205–214.

16. Warburton DE, Bredin SS, Horita LT, et al. The health ben-
efits of interactive video game exercise. Appl Physiol Nutr
Metab 2007; 32:655–663.

17. Maloney AE, Bethea TC, Kelsey KS, et al. A pilot of a video
game (DDR) to promote physical activity and decrease
sedentary screen time. Obesity (Silver Spring) 2008; 16:2074–
2080.

18. Ni Mhurchu C, Maddison R, Jiang Y, et al. Couch potatoes
to jumping beans: A pilot study of the effect of active video
games on physical activity in children. Int J Behav Nutr Phys
Act 2008; 5:8.

19. Maddison R, Foley L, Ni Mhurchu C, et al. Effects of active
video games on body composition: A randomized controlled
trial. Am J Clin Nutr 2011; 94:156–163.

GAMING FOR WEIGHT LOSS 379



20. Baranowski T, Abdelsamad D, Baranowski J, et al. Impact of
an active video game on healthy children’s physical activity.
Pediatrics 2012; 129:e636–e642.

21. Baranowski T, Baranowski J, O’Connor TM, et al. Is en-
hanced physical activity possible using active videogames?
Games Health J 2012; 1:228–232.

22. Duncan SC, Duncan TE, Strycker LA. Sources and types of
social support in youth physical activity. Health Psychol
2005; 24:3–10.

23. Staiano AE, Calvert SL. Exergames for physical education
courses: Physical, social, and cognitive benefits. Child Dev
Perspect 2011; 5:93–98.

24. Unnithan VB, Houser W, Fernhall B. Evaluation of the en-
ergy cost of playing a dance simulation video game in
overweight and non-overweight children and adolescents.
Int J Sports Med 2006; 27:804–809.

25. Tan B, Aziz AR, Chua K, The KC. Aerobic demands of the
dance simulation game. Int J Sports Med 2002; 23:125–129.

26. Bandura A. Social Foundations of Thought and Action: A Social
Cognitive Theory. Englewood Cliffs, NJ: Prentice Hall; 1986.

27. Staiano AE, Calvert SL. Wii tennis play as physical activity
in low-income African American adolescents. Cyber-
psychology 2011; 5(1).

28. Staiano AE, Abraham AA, Calvert SL. Adolescent exergame
play for weight loss and psychosocial improvement: A con-
trolled physical activity intervention. Obesity (Silver Spring)
2012 June 14 [Epub ahead of print]. doi: 10.1038/oby.2012.143.

29. Staiano AE, Abraham AA, Calvert SL. Motivating effects of
cooperative exergame play for overweight and obese ado-
lescents. J Diabetes Sci Technol 2012; 6:812–819.

30. Staiano AE, Abraham AA, Calvert SL. Competitive versus
cooperative exergame play for African American adoles-
cents’ executive function skills: Short-term effects in a long-
term training intervention. Dev Psychol 2012; 48:337–342.

31. Greenfield PM, deWinstanley P, Kilpatrick H, Kaye D. Ac-
tion video games and informal education: Effects on strate-
gies for dividing visual attention. J Appl Dev Psychol 1994;1
5:105–123.

32. Hillman CH, Buck SM, Themanson JR, et al. Aerobic fitness
and cognitive development: Event-related brain potential
and task performance indices of executive control in pre-
adolescent children. Dev Psychol 2009; 45:114–129.

33. Hillman CH, Pontifex MB, Raine LB, et al. The effect of acute
treadmill walking on cognitive control and academic
achievement in preadolescent children. Neuroscience 2009;
159:1044–1054.

Address correspondence to:
Amanda E. Staiano, PhD

Pennington Biomedical Research Center
6400 Perkins Road

Baton Rouge, LA 70808

E-mail: amanda.staiano@pbrc.edu

380 STAIANO ET AL.


