
References
1. American College of Sports Medicine.  ACSMôs Guidelines for Exercise Testing and Prescription.  Philadelphia: Lippincott, Williams, & Wilkins, 2000.

2. Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ, OôBrien WL, Bassett DR, Jr., Schmitz KH, Emplaincourt PO, Jacobs DR, Jr. and Leon AS.  Compendium of physical 

activities: an update of activity codes and MET intensities. Med Sci Sports Exerc 32: S498-S504, 2000.

3. Bassuk SS and Manson JE.  Physical activity and cardiovascular disease prevention in women: how much is good enough? Exerc Sport Sci Rev 31: 176-181, 2003.

6. Eckel RH, York DA, Rossner S, Hubbard V, Caterson I, St Jeor ST, Hayman LL, Mullis RM, and Blair SN.  Prevention Conference VII: Obesity, a worldwide epidemic related to heart disease 

and stroke: executive summary. Circulation 110: 2968-2975, 2004.

7. Graves L, Stratton G, Ridgers ND, and Cable NT.  Comparision of energy expenditure in adolescents when playing new generation and sedentary computer games: cross sectional study. 

BMJ 335: 1282-1284, 2007.

8. Hedley AA, Ogden CL, Johnson CL, Carroll MD, Curtin LR, and Flegal KM.  Prevalence of overweight and obesity among US children, adolescents, and adults, 199-2002.  JAMA 291: 2847-

2850, 2004.

9. Koezuka N, Koo M, Allison KR, Adlaf EM, Dwyer JJ, Faulkner G, and Goodman J.  The relationship between sedentary activities and physical inactivity among adolescents: results from the 

Canadian Community Health Survey. J Adolesc Health 39: 515-522, 2006.

11. Marshall SJ, Biddle SJ, Gorely T, Cameron N, and Murdey I.  Relationships between media use, body fatness and physical activity in children and youth: a meta-analysis. Int J Obes Relat

Metab Disord 28: 1238-1246, 2004.

12. Mhurchu CN, Maddison R, Jiang Y, Jull A, Prapavessis H, and Rodgers A.  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 5: 8, 2008.

13. Olson MS, Williford HN, Blessing DL, Wilson GD.  A test to estimate VO2 max in females using aerobic dance, heart rate, BMI, and age. J Sports Med Phys Fitness 35: 159-168, 1995.

15. Sell K, Lillie T, Taylor J.  Energy Expenditure during physically interactive video game playing in male college students with different playing experience. J Amer Coll Health 56: 505-511, 2008.

16. Straker L, Abbott R.  Effects of screen-based media on energy expenditure and heart rate in 9-to-12-year-old children. Pediatr Exerc Sci 19: 459-471, 2007.

17. Swartz AM, Strath SJ, Bassett DR, Moore JB, Redwine BA, Groer M, and Thompson DL.  Increasing daily walking improves glucose tolerance in overweight women. Prev Med 37: 356-362, 

2003.

18. Unnithan VB, Houser W, and Fernhall B.  Evaluation of the energy cost of playing a dance simulation video game in overweight and non-overweight children and adolescents. Int J Sports Med 

27: 804-809, 2006.

ResultsAbstract
Playing a physically active video game increases energy expenditure above that associated with 

sedentary video game play, and anecdotal reports suggest that people play even harder when playing against 

friends or family members.  The purpose of this study was to determine if there is a difference in energy 

expenditure while playing Nintendo Wii Boxing against a Human or Computer opponent.  Methods. Twenty 

college-aged adults (10 males:10 females) were measured for body composition and maximal aerobic capacity 

(VO2max) before playing, in a randomized manner, Nintendo Wii boxing for 15 minutes against a human or 

computer opponent while heart rate, oxygen consumption, and energy expenditure were measured.  Results.

Heart rate, oxygen consumption, and energy expenditure were all higher (P<0.05) at VO2max than any other 

condition.  Heart rates (beats/min) while playing the video game were higher (P<0.05) for both the Human (103.8 

°4.31) and Computer (104.6 °4.58) opponent than at rest (75.4 °2.90), with no differences between gender or 

video game opponent.   Oxygen consumption (ml/kg/min) while playing the video game was higher (P<0.05) for 

both the Human (14.6 °1.80) and Computer (14.4°1.66) opponent than at rest (4.4 °0.51), with no differences 

between gender or video game opponent.  Discussion.The present data supports previous investigations 

indicating that playing a physically active video game increases heart rate, oxygen consumption, and energy 

expenditure, but the magnitude of increase is not sufficient to classify physically active video game play as even 

moderate intensity exercise.  The present data further suggest that playing against a computer or human opponent 

does not alter the magnitude of increase in energy expenditure associated with physically active video game play.
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Introduction 

Å 58 million individuals in the United States are overweight  and 40 

million individuals are considered obese (8).  

Å The causes for obesity include overconsumption of food and 

insufficient physical activity (6). 

ï 32%- 47% of college students are considered physically inactive 

(15).  

Å A factor that contributes to reduced physical activity is excessive time 

spent in sedentary behavior, such as watching television, playing 

games on the computer, and playing video games (11). 

Å Physically active video games require more body movement and 

energy expenditure than traditional ñsedentaryò video games

ï Physically active video games may increase motor control and 

musculo-skeletal health (16).  

Å The Nintendo Wii video game system gives players the opportunity to 

play against other people as the opponent. 

ï Anecdotal reports indicate that much more effort is put into 

playing these video games when it is against a friend. 

Å The purpose of this investigation was to evaluate the energy cost of 

playing Nintendo Wii Boxing against a human and a computer 

opponent.
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Methods
Å Subjects.  20 college aged subjects (table 1)

Å Body Composition. Measured using DXA. 

Å Cardiorespiratory Fitness. Measured by performing a VO2 max fitness 

test.  

Å Active Video Gaming.  Total of 30 minutes spent playing Nintendo Wii 

Boxing

ï 15 minutes were played against a human opponent

ï 15 minutes were played against a computer opponent

Discussion
ÅThe present data indicate that the opponent, whether human or 

computer, does not alter the heart rate response to physically active 

video game play. 

ïThe present investigation did not detect a gender related 

difference in the heart rate response to physically active video 

gaming.

ÅNo differences in oxygen consumption between playing a physically 

active video game against a computer or human opponent. 

ïOxygen consumption was increased by ~2.5 fold above resting 

when playing a physically active video game. 

ïThe increases in oxygen consumption are larger than would be 

expected due to standing. 

ÅThe present data  indicates opponent, whether human or computer, 

does not alter energy expenditure. 

ï3.2 kcal / min for video game play (1, 085 minutes to lose 1 lb of 

fat), 1.05 kcal / min at rest (3,333 minutes to lose 1 lb of fat)

ïActive video game energy expenditure is similar to light physical 

activity such as walking, slow dancing, billiards.

Males (n=10)
Females (n=10)

Energy Expenditure at rest (kcal/min) 1.3 °0.2 0.8 °0.2 *

Energy Expenditure at VO2 max (kcal/min) 17.9 °0.7 12.3 °0.9 *

Energy Expenditure while playing human 

opponent (kcal/min)
2.9 °0.4 3.6 °0.7 À

Energy Expenditure while playing computer 

opponent (kcal/min)
3.1 °0.3 3.3 °0.6 À

Table 1:  Subject Descriptive Data

Data are means SEM.  * indicates different between gender (P < 0.05)

Table 2.  Energy Expenditure in 10 males and 10 females when measured at rest,  while playing Nintendo 

Wii boxing vs. a human opponent, and while playing Nintendo Wii boxing vs. a computer opponent.   

Males (n=10) Females (n=10)

Age (y) 22.5 °0.5 21.0 °0.4 *

Body Height (cm) 180.9 °2.8 167.2 °1.3 *

Body Mass (kg) 79.7 °4.9 64.5 °2.9 *

Body Mass Index (kg/m2) 24.3 °0.9 23.1 °1.1

Percent Body Fat 16.5 °2.4 30.5 °2.3 *

VO2max 46.5 °4.2 37.6 °2.4 *

Data are means + SEM. * indicates difference between gender (P<0.05).  À indicates energy expenditure 

while playing Nintendo Wii boxing higher than at rest (P<0.05). 

Conclusions
ÅIn summary, the present data suggests that the physiologic stimulus 

presented by a human or computer opponent is not different when 
playing Nintendo Wii boxing.  

ÅFurthermore, playing a physically active video game is not 
considered vigorous or moderate intensity exercise. 

ÅIt is unlikely that a person will experience optimal exercise induced 
adaptations if using a physically active video game as a source of 
exercise.  

ÅThe term ñexergamingò may be misleading.  

ÅHowever, it may be beneficial to play active video games as a means 
of exercise rather than not participating in any exercise.
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Figure 1.  Heart rate when measured at rest, at VO2max, 

while playing Nintendo Wii boxing vs. human opponent, 

and while playing Nintendo Wii boxing vs. computer 

opponent.  À higher than at rest * Higher than all others 

(P<0.05). 
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Figure 2. Oxygen Consumption when measured at rest, at 

VO2max, while playing Nintendo Wii boxing vs. human 

opponent, and while playing Nintendo Wii boxing vs. 

computer opponent.  * higher than all others, À higher 

than at rest (P<0.05). 


