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The Physical Activity Energy Cost
of the Latest Active Video Games in Young Adults

Cheryl A. Howe, Marcus W. Barr, Brett C. Winner, Jenelynn R. Kimble, and Jason B. White

Background: Although promoted for weight loss, especially in young adults, it has yet to be determined if the physical activity
energy expenditure (PAEE) and intensity of the newest active video games (AVGs) qualifies as moderate-to-vigorous physical
activity (MVPA; > 3.0 METs). This study compared the PAEE and intensity of AVGs to traditional seated video games (SVGs).
Methods: Fifty-three young adults (18-35 y; 27 females) volunteered to play 6 video games (4 AVGs, 2 SVGs). Anthropometrics
and resting metabolism were measured before testing. While playing the games (610 min) in random order against a playmate,
the participants wore a portable metabolic analyzer for measuring PAEE (kcal/min) and intensity (METs). A repeated-measures
ANOVA compared the PAEE and intensity across games with sex, BMI, and PA status as main effects. Results: The intensity
of AVGs (6.1 £ 0.2 METs) was significantly greater than SVGs (1.8 + 0.1 METs). AVGs elicited greater PAEE than SVGs
in all participants (5.3 £ 0.2 vs 0.8 + 0.0 kcal/min); PAEE during the AVGs was greater in males and overweight participants
compared with females and healthy weight participants (p’s < .05). Conclusions: The newest AVGs do qualify as MVPA and
can contribute to the recommended dose of MVPA for weight management in young adults.
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The transition from high school to college can be a pivotal
period of time in the lives of young adults, especially with the cus-
tomary weight gain during the college years. Some of this weight
gain has been affectionately quantified as the “freshman 15" or
the “sophomore 20.” The average weight gain by college students
ranges from as little as 8.1 1b in the freshman year! to as much as
36.7 Ib for a 4-year degree.? This weight gain can persist throughout
a student’s college career, including graduate school, resulting in
approximately 35% of students being overweight.’* This level of
weight gain is significantly greater than that of the general popula-
tion of relatively the same age.2

The explanation for weight gain in college is not exactly clear,
but researchers propose the reduction in physical activity (PA) as a
possible explanation. PA has been shown to decrease 24% from high
school to college,’ and has been negatively associated with weight
gain in this population as indicated by self-report questionnaires. '’
A recent study of 101 women makes a case for inadequate PA as a
possible explanation for weight gain while in college.” Even though
total caloric intake decreased over the 12-month study, some women
still experienced weight gain, which they attributed to the concomi-
tant reduction in physical activity energy expenditure (PAEE).”

Along with a decrease in PA, the transition from high school
to college has also been associated with an increase in sedentary
activities.® In college, a considerable amount of time is spent sitting
in the classroom and studying. A 2008 study measured the amount
of electronic game play in 209 college students (18 to 32 y) to find
that, on average, they spent 10 h/wk playing video games, with a
small percentage (8.5%) of students playing up to 35 h/wk.? Other
studies have found that 39% of surveyed college students reported
playing video games for more than 2 h/wk, and that the mean time
spent playing video games was 8.5 + 12.2 h/wk.'%!! This time that
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college students devote to video games provides an opportunity for
PA if they would replace the traditional seated games with a more
active substitute.

According to the 2008 PA guidelines,'? acquiring 2.5 to 5 h/
week (150 to 300 min/wk) of moderate-to-vigorous PA (MVPA;
> 3 METs) is recommended for provoking substantial health ben-
efits, including weight management, in young adults. The question
remains as to whether the latest version of active video games
(AVGs), specifically the newest Xbox 360 Kinect (Microsoft,
Redmond, WA) games, elicit sufficient PAEE to qualify as MVPA
and contribute to this recommended dose. Previous studies on older
AVGs versions have reported mixed results. One such study deter-
mined the energy cost of 19 college males playing Dance Dance
Revolution (DDR; Konami Digital Entertainment, El Segundo, CA)
was equivalent to MVPA (4.8 to 10.5 kcal/min). DDR requires the
player to step on a large floor mat to the beat of the music. It was
found that greater DDR experience, where players achieved higher
levels within the game and therefore experienced faster music,
positively influenced energy expenditure.'> While DDR is still
available for the newer gaming consoles (eg, Wii, PS2, and Xbox
360 Kinect), the game is limited to repetitive stepping and does not
take into account upper body movements.

Unlike DDR, the Nintendo Wii system (Nintendo, Kyoto,
Japan) requires interaction with either a wireless handheld controller
or a balance board to play the games. The Wii console estimates the
movements of the entire body by tracking the location and move-
ment of the triaxial accelerometer contained within the handheld
controller or by detecting changes in the center of pressure from the
player performing exercises on the balance board. Either way, this
system merely presumes the movement patterns of the whole body
from a single point rather than measuring the actual movements,
thus presuming the energy cost of the games. The energy cost of
playing the Wii handheld games was only 1.1 +0.1 METs in young
adults (21-38 y) and therefore did not qualify as MVPA.'4 It was
also found that the Wii balance board games (eg, yoga, balance,
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muscle conditioning, and aerobics) ranged in PA intensity from
light to moderate intensity, with only Wii aerobics being classified
as MVPA (3.6 +£ 0.8 METs).!* The low energy cost of the Wii games
stems from the more experienced player “cheating” the system by
learning to play the games with less and less movement. !

The gaming industry has taken this “cheating” potential into
account and has made significant advances in gaming technology.
Rather than using a floor mat or a handheld controller to estimate
the body’s movements, as in DDR or the Nintendo Wii console, the
Xbox 360 Kinect gaming console uses a 2-camera system to identify
and track the movements of the whole body to achieve the objec-
tives of each game.!®!” The Kinect system is identified as the first
generation of whole-body interactive gaming. Studies have shown
that incorporating whole-body movements while playing AVGs is
necessary to elicit sufficient PAEE to be classified as MVPA.!8.19
Although, the energy cost of playing these interactive games on
the Kinect system has yet to be quantified (PAEE) or qualified
(METs). This study first measured the PAEE of playing Xbox 360
Kinect games compared to traditional seated video games (SVGs)
in young adults. Once quantified, the average intensity of each
game was classified to determine if playing AVGs on the Xbox 360
Kinect could contribute toward the recommended dose of MVPA
for young adults.

Methods

Subject Recruitment

Graduate and undergraduate students (18-35 y) were recruited to
participate in this study. Eligible students were those considered
apparently healthy, operationally defined as free from cardiovas-
cular, pulmonary, and metabolic diseases or physical injuries, and
currently not taking any medications that would affect metabolism,
appetite, blood pressure, or heart rate. Before participating, all sub-
jects read and signed the informed consent documents approved by
the university’s institutional review board.

Participants were recruited in pairs, preferably with a friend,
classmate, roommate, teammate, or spouse. This pairing was done
to give participants the option to choose their own playmate in an
attempt to create a similar social atmosphere to their living room
or dorms where these games would normally be played. The pair
of participants reported to the Resting Metabolism Laboratory for
2 separate visits. During one visit they served as the measured
participant (MP) and during the other visit they served as the non-
measured playmate (NP).

Game Selection

Before conducting the study, a menu of popular SVGs and AVGs
was selected from the available games on the market. To aid in the
selection of popular video games, all students enrolled in the same
large state university were invited to take part in an anonymous
online survey. A link to the online survey, which was approved by the
university’s institutional review board, was sent in a campus-wide
e-mail announcement. The survey included questions about general
video game use as well as how often the student played each game
from a list of 30 popular Xbox 360 (SVG) and Xbox 360 Kinect
(AVG) video games. Of the 1021 responses to this online survey,
59.8% reported playing video games at least 1 to 2 times per week.
The percentage of student responders who played each game at least
once ranged from 0.7% (least popular) to 29.3% (most popular).
From the list of over 30 games, Madden NFL 12 (Electronic Arts,

Redwood City, CA) was the most popular traditional SVG and was
matched with a similar Kinect version of the game, Kinect Sports
Football (Microsoft, Redmond, WA). Kinect Adventures! Reflex
Ridge (Microsoft, Redmond, WA) was matched with a similar SVG
racing game, Sonic Racer (Sega, Tokyo, Japan). The remaining two
Kinect games included the popular dance game, Dance Central 2
(Harmonix, Cambridge, MA), and the fitness game, Zumba Fitness
(Majesco Entertainment, Edison, NJ).

Resting and Anthropometric Measures

All measurements for the study were performed by trained research
assistants. Before each visit, both participants were asked to follow
the standard resting metabolic rate (RMR) protocol: fast for 4 hours
(avoid all caffeine, nicotine, and food or beverage products, except
for water) and abstain from exercise for at least 8 hours.2 If pretest-
ing requirements were met, both participants were asked to complete
a paper version of the online video game use survey, as described
above, and the Physical Activity Status (PAS) questionnaire.2! The
PAS questionnaire is a O to 7 scale (sedentary to very active) that
corresponds to a person’s PA level over the past month and is valid
for this population. These questionnaires were used to categorize
the participants’ game use and overall activity levels.

After the paperwork was complete, the MP was asked to relax
in a supine position in a dimmed, quiet, and temperature-controlled
room for 15 minutes before measuring his/her RMR. To measure
RMR, subjects were asked to breathe through a portable metabolic
analyzer (MedGem, Microlife USA, Dunedin, FL) for up to 10
minutes, at which time RMR was recorded as daily energy expen-
diture (EE; kcal/day). The MedGem has been shown to be valid
for measuring RMR compared with the gold standard Douglas bag
method.?> While still in a relaxed position, resting blood pressure
and heart rate were measured on the right arm using an automated
device (Omron HEM-907XL, Omron Healthcare, Inc., Lake Forest,
IL) as a final screening measure. The participant’s blood pressure
had to be within the healthy range (below 190/80 mm Hg) to par-
ticipate in the study.

Following the resting procedures, the subject’s weight was mea-
sured to the nearest 0.1 kg using a digital scale, and height was mea-
sured to the nearest 0.1 cm using a stadiometer. These measures were
used to calculate the participant’s body mass index (BMI) as kg/m?2.
BMI was then used to classify the participants as healthy weight
(HW; BMI < 25 kg/m?) or overweight (OW; BMI > 25 kg/m?).

Study Protocol

Following the preliminary testing, both participants were moved to
a small room with 2 comfortable living room chairs and a coffee
table to resemble a dorm room or apartment atmosphere. Before
playing the games, the research assistant explained the instructions
and objectives of each game and allowed time for the participants to
watch the helpful tips provided by the Xbox 360 and Kinect games.
The 6 games were played in random order for 6 to 10 minutes
with at least 4 minutes rest in between; a methodology established
by Freedson and colleagues.?*-2> Each MP played against his/her
chosen NP, and they were instructed to play the games as they would
at home. To encourage a natural level of play during the games simi-
lar to how they would play when not being measured or observed,
all participants were informed that they had the opportunity to win
one of two $50.00 gift cards; one for the highest cumulative score
of all 6 games combined and one from a random drawing of all
participants.



PA Energy Expenditure

During the games, the MP wore the Oxycon Mobile (Carefusion,
Yorba Linda, CA) to measure total oxygen consumption. The Oxycon
Mobile (OM) is a wireless, portable, breath-by-breath analyzer for
measuring gas exchange that is accurate to 3% or 0.05 L/min of
0, consumption.? The OM system consists of a face mask (Hans
Rudolf, Inc., Kansas City, MO) connected to a volume sensor, a gas
analyzer (Sbx), and a data storage device (Dex). The system fits into
a small backpack worn by the MP that allows freedom of movement
during the games. The data from the OM system was collapsed using
an established protocol, with all valid data points for each student
for each game used in the analyses, excluding the first minute and
the last 10 seconds of play time.?*? The remainder of play time
(ie, 4:50-8:50) of OM data were used to calculate the average total
oxygen consumption (VO,; ml/kg/min) and EE (kcal/min) for each
game. Physical activity oxygen consumption (PAVO,) for each
game was calculated as the average total VO, (ml/kg/min) minus
the measured RMR for each student. Similarly, PAEE (kcal/min)
for each game was calculated as total EE — RMR for each student.
The MET value for each game was calculated as total VO,/RMR for
each student.” The MET was then used to classify the PA intensity
according to the standard cut-points as light (< 3.0 METSs), moderate
(3.0 to 5.9 METSs), or vigorous (2 6.0 METS) intensity.?’ Heart rate
was measured using the Polar RS400 (POLAR Electro Inc., Lake
Success, NY). Heart rate was recorded in 1-second intervals and
averaged over the same time period as the OM data for each game.

PA Level

During the games, the MP also wore an accelerometer (GT3X+,
ActiGraph, Pensacola, FL) on the right hip to measure PA levels.
The GT3X+ is a triaxial accelerometer that measures acceleration
(g) in all 3 planes of human movement: vertical, anteroposterior, and
mediolateral.?® Using ActiLife software (version 6.5.3), the GT3X+
was initialized to record activity at a sampling rate of 30 Hz and
downloaded in 1-second epochs. Using the same time-stamp as the
metabolic data, excluding the first minute and the last 10 seconds
of play time, the remaining data from the vertical axis were used to
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calculate the average counts/min for each game. The average counts/
min were compared with established cut-points to classify the PA
of each game as light (< 1952 counts/min), moderate (1952-5724
counts/min), and vigorous (> 5724 counts/min) intensity.2

Data Analysis

A general linear model ANOVA was performed to determine if
subject characteristics differed between sex and BMI groups. A
repeated-measures ANOVA was used to compare PAEE and PA
intensity (kcal/min and METs, respectively) with sex and BMI
classification, and PAS as main effects for all games combined and
by game type (AVGs vs SVGs). The significance was set at P < .05.

Results

Participant Characteristics

Sixty-four young adults were enrolled in the study between Janu-
ary and August 2012 from a local university. Of this enrollment, 7
students served only as a NP and were not able to schedule a second
visit to serve as the MP (no metabolic data), while 4 students were
not able to participate in any portion of the study due to scheduling
conflicts. The remaining 53 students (21.8 + 1.9 y) completed the MP
visit to be included in the analyses for a total of 318 game sessions
(53 MP x 6 games). The MP characteristics are reported in Table
1. The study sample represented a range of academic years (sopho-
more [9.4%]; junior [24.5%]; senior [45.3%]; and graduate students
[20.8%]), an even sample of men (49%) and women (51%), and a
representative sample of HW (71.7%) and OW (23.3%) participants.
The students enrolled in the study also represented the racial profile
of the university (87.6% white) with 92.4% of the students report-
ing their race as white and the remaining students either reported
their race as Asian or other. It should also be noted that the average
self-reported PAS score was 5.15 + 1.7 on a 0 to 7 scale, indicating
a more active group of participants. The sample population also
represented a range of video game use, with 57% reported playing
once a month or less and 43% reported playing at least once a week.

Table 1 The Physical Characteristics of the Study Participants

All Participants Male Female HW ow
Sample Size N =53 n=26 n=27 n =38 n=15
Age (y) 218+ 1.9 20+1.8 21.5+2.0 217+ 1.7 22023
(19-28) (20-28) (19-28) - (19-28) (19-28)
Weight (kg) F0:2% 127 79.0 £ 912 61.7+9.72 65.6 £ 10.4° 81.9 £10.7°
(46.5-100.9) (62.3-100.9) (46.5-81.9) (46.5-82.1) (61.7-100.9)
Height (cm) 171.2 +10.0 178.8 + 5.88 164.0 + 7.3 170.5 9.9 173.2£10.1
(151.2-189.7) (167.1-189.7) (151.2-177.4) (151.2-188.2) (153.2-189.7)
BMI (kg/m?) 238 2.7 247 £2.72 23.0 £2.5° 224+ 1.5 27.2+1.8°
(19.6-32.8) (19.9-32.8) (19.6-27.9) (19.6-25.0) (25.4-32.8)
RMR (kcal/day) 1498 + 331 1706 + 2732 1297 + 2502 1447 + 280 1626 =419
(870-2560) (1090-2560) (870-1860) (910-2000) (870-2560)
PAS score 52+1.7 57413 4.7+1.9 52+1.7 49+1.6
1-7 (3-7) (-7 a-7n -7

Note. Means + SD (min—max). HW = healthy weight (BMI < 25kg/m?); OW = overweight or obese (BMI 3 25kg/m?2); BMI = body
mass index; RMR = resting metabolic rate; PAS = physical activity status.

* Significantly different between male and female students.
" Significantly different between HW and OW students.
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PA Energy Expenditure

The PAEE results are reported in Table 2. The intensity of all the
games combined (AVGs + SVGs) was classified as moderate PA
(4.6 = 0.2 METs; Figure 1) and elicited a PAEE of 3.8 + 0.2 kcal/
min (Figure 2). The intensity of the AVGs combined was classified
as vigorous PA (6.1 = 0.2 METs), significantly greater than the light
PA (1.8 £ 0.1 METs) of the SVGs in all subjects. When considered
separately, the Kinect Sports Football, where subjects are required
to take turns, elicited the lowest intensity (3.8 + 0.1 METs) of the
4 AVGs measured.

Males elicited greater PAEE than females for all games (4.63
+ 0.3 vs 2.99 + 0.2 kcal/min; P < .05), but when corrected for

Table 2 The Energy Cost of the Games

individually-measured RMR (METSs) only Zumba Fitness remained
significantly different between males and females (P = .04). OW
students also expended more PAEE than HW students (6.5 + 0.4
vs 4.8 + 0.2 kcal/min; P < .05) while playing all of the AVGs, but
only for Zumba Fitness and Dance Central 2 when expressed as
METs (P < .05).

PA Level

According to established cut-points for accelerometry,? the SVGs
Sonic Racer and Madden NFL 12 were classified as sedentary PA (<
100 counts/min), with the counts/min ranging from 5 to 14 counts/
min for both games. In contrast, 3 of the 4 AVGs (Dance Central 2,

Time Heart Rate PAEE PAVO,
N (min) (b/min) (METSs) (kcal/min) (ml/kg/min)
All activities 318 6.2+0.1 111.0£1.7 46+£022¢ 3.8 +0.20bc 11.0 £ 0.42b
Sedentary games 106 5.8%0.1 83.1+1.7 1.8 +0.1 0.8 + 0.00¢ 23+0.1
Sonic Racer 53 53+0.1 86.1 £2.5 1.8 0.1 0.9 +0.1° 25+0.1
Madden NFL 12 53 6.4+0.2 80.1 £2.3 1.8+0.1 0.8+0.1° 2.1 4010
Active games 212 6.3+0.1 1249+ 1.8 6.1 £0.2¢ 5.3 £ (.25« 154 +0.4°
Kinect Sports Football 53 6.7+0.2 100.7+2.9 3.8 £0;1 2.9 +0.2b¢ 84+0.3
Dance Central 2 53 54 +0.1 128.0 + 3.1 6.0 £0.2¢ 5.3 = 0306 154 +0.5°
Reflex Ridge 53 6.0+0.1 132.0: 3.1 7.0+£0.3 6.2 +0.3b¢ 18.1 £0.7
Zumba Fitness 53 72x0.2 1388+3.0 7.4+0.3b¢ 6.8 + 0.40¢ 19.6 +0.7°

Note. Means + SEE. PAEE = physical activity energy expenditure; PAVO, = physical activity oxygen consumption (above resting).

Sample size (N) = participants x number of games played.

* Significantly different between game type (active vs sedentary games).

b Significantly different between males and females.

¢ Significantly different between overweight and healthy weight young adults.

C D Female

ez Male

8 9 = Healthy Weight
s Overweight

7 4 =@=All Participants

PAEE (METs)

Video Games

Figure 1 — The average PAEE (METs) for all of the games, active video games vs seated video games, and
for all games separately (mean + SEE). PAEE = physical activity energy expenditure. * Significant difference
between males and females. P Significant difference between healthy weight and overweight students (P < .05).
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Figure 2 — The average PAEE (kcal/min) for all of the games, active video games vs seated video games, and
for all games separately (mean + SEE). PAEE = physical activity energy expenditure. * Significant difference
between males and females. P Significant difference between healthy weight and overweight students (P < .05).

Zumba Fitness, and Kinect Adventures! Reflex Ridge) were classi-
fied as MVPA (> 1951 counts/min), with counts/min reported as
2527 £+ 166, 3089 + 261, and 4247 + 279 counts/min, respectively.
The PA level during Kinect Sports Football was classified as light
intensity PA, with 549 + 36 counts/min.

Discussion

Academia encourages a sedentary lifestyle that is furthered by
students spending their free-time playing the traditional SVG. This
study measured the energy cost of the new and popular video games
available for the Xbox 360 (SVGs) and Xbox 360 Kinect (AVGs)
consoles to determine if they elicit sufficient PAEE to contribute
toward the recommended MVPA in young adults. The current study
confirmed that SVGs (Sonic Racer and Madden NFL 12) were cor-
rectly classified as sedentary to light PA intensity. In contrast, all of
the AVGs, except for one (Kinect Sports Football), were classified as
vigorous PA (=6 METs). When comparing the PAEE by game type,
playing the AVGs elicited 4.5 kcal/min (86%) more than playing the
SVG, with male and OW students expending more kcal/min than
their female and HW counterparts. This difference between sex and
BMI groups is quite probably due to the greater body mass in males
and OW students. Even though female and HW students achieved
lower PAEE while playing the AVGs, the intensity still met the
minimum cut-point for MVPA. These data support the hypothesis
that young adults can increase their MVPA simply by substituting
traditional SVGs with the latest AVGs.!2

This study revealed that AVGs that require dynamic move-
ments of the entire body to accomplish the game objectives, such
as the latest AVGs available for the new Xbox 360 Kinect consoles,
contribute to the recommended dose of MVPA to help combat the

“freshman 15” and beyond. However, there is no research indicating
that substituting AVGs for more sedentary options would result in
the same amount of play time. It remains to be seen if young adults
would play AVGs long enough to prevent the customary weight gain
observed during the college years.

The results of this study were similar to a study conducted in
18 youth (11-15 y) comparing the traditional SVGs with Kinect’s
Dance Central and Kinect Sports Boxing (Microsoft, Redmond,
WA).3® However, Smallwood and colleagues3® found that the Kinect
games elicited lower PAEE than the current study, with Dance
Central (3.0 £ 1.0 kcal/min) significantly lower than Kinect Sports
Boxing (4.4 £ 1.6 kcal/min). The lower PAEE could be attributed to
the study sample being much younger than the current sample (young
adults). Another study also found more modest results than the cur-
rent study when comparing single and multiplayer AVGs in college
students (18-30 y).3' The researchers classified Kinect Adventures!
Reflex Ridge and Wii Boxing (Nintendo, Kyoto, Japan), in single and
multiplayer modes, as light intensity (3.1 to 4.5 METSs) using the
newest American College of Sports Medicine cut-points for moderate
intensity (4.8 to 7.1 METs) for young adults (20-39 y), whereas they
would be classified as moderate intensity PA when using the more
traditional MET cut-points for moderate intensity (3-5.99 METs)
as in the current study. The reported range of 4.96 to 7.19 kcal/
min across all the AVGs was reported as total energy expenditure
(including RMR), rather than PAEE (excluding RMR), and cannot
be compared with the PAEE values obtained in the current study.

It has also been reported that the Kinect games, single and
multiplayer modes, elicited a greater total EE compared with playing
Wii Boxing in both single and multiplayer modes.?' Considerable
variability was found in the PAEE between the single player and
multiplayer AVGs. This was also observed in the current study.
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While playing Kinect Sports Football, a single player game that
required the participants to take turns, when not their turn, the
participants sat and watched their opponent play the game. This
single player AVGs resulted in a 36.7% to 48.9% lower PAEE
compared with the multiplayer AVG, eliciting an average PAEE of
2.9 £ 0.2 kcal/min (3.8 + 0.1 METs). However, when comparing
the seated versus the active portions of Kinect Sports Football in
one representative young adult, PAEE (PA intensity) ranged from
1.6 kcal/min (1.9 METs) while seated to 8.2 kcal/min (6.0 METs)
while playing the game.

The Xbox 360 Kinect system, produced by Microsoft, uses a
motion-detecting infrared camera and projector to create a 3-dimen-
sional human model to track movements of the entire body while
playing the games.'® This system is a substantial advancement in
the field of active video gaming compared with previous consoles.
An older version of active video gaming, the Nintendo Wii con-
sole, only tracks the movement of a handheld controller and then
estimates the entire body’s movements from this single point of
the body. Previous studies have shown that playing Wii games are
comparable in PAEE to the SVGs (0.8 + 0.04 kcal/min) measured in
the current study.'* This same study found that Wii Yoga (Nintendo,
Kyoto, Japan) was classified as light intensity PA (1.9 + 0.4 METs)
whereas Wii Aerobics (Nintendo, Kyoto, Japan) was classified as
moderate intensity PA (3.6 + 0.8 METSs). It was also found that Wii
Aerobics, the most physically demanding of the AVGs measured,
was significantly less intense than brisk treadmill walking (4.5 +
1.0 METs) and jogging (8.0 + 1.2 METs). Another study by White
et al found comparable results for Wii Sports (Nintendo, Kyoto,
Japan) with an energy cost ranging from 0.8 kcal/min for Wii Sports
Skiing to 2.7 kcal/min for Wii Sports Boxing in boys (10-12 y).32
Compared with the current study, the lower kcal/min reported by
White et al3? and Graves et al'* is attributed to the age difference
(children vs adults) between the studies as well as the difference
in gaming technology. Using a single point of reference (handheld
controller) to estimate whole body movements allows the player
to “cheat” the system, learning to achieve the game objectives with
less movements and therefore less energy cost. The Kinect uses a
more complex whole-body tracking system to ensure more whole-
body movements to play the games, and therefore greater PAEE.

Arecentreview of the various consoles that offer AVGs, Barnett
et al found that none of the games resulted in a MET level higher
than 6.0 METs, the cut-point for vigorous PA, with the average
MET values ranging between 3.1 and 3.2 METs.* However, this
review focused only on children and youth, whereas our study
focused on young adults. Although, studies included in this review
did find similar sex differences in energy cost, with males expend-
ing greater energy than females while playing the AVGs.!434 A
study by Sit and colleagues also found that boys and HW children
expended more energy while playing interactive AVGs compared
with females and OW children.3* In Sit and colleagues’ study, the
children were allowed to switch between the different games freely
during the measurement period. This is in contrast to the current
study that found OW young adults expended more energy playing
AVGs compared with their HW counterparts, due, in part, to the
fact that equal time was spent on each game between the groups.
In Sit and colleagues’ study, the HW children spent on average 5 to
6 minutes more time playing the physically demanding interactive
game compared with the OW children.

As always, this study has limitations. A fairly small sample
size (n = 53) and predominately HW participants are two limita-
tions. While HW and OW participants were recruited and both
represented in the sample, a greater percentage of participants were

HW compared with OW; 71.7% and 23.3%, respectively. A larger
sample size could allow for greater representation of both HW and
OW participants, thus increasing the applicability of the results to
the targeted young adult population. With the subjects only mea-
sured during a single bout of playing the games, there is no insight
as to the persistence of this level of energy expenditure over time.
Therefore, the results of this study do not provide evidence that using
these games as a PA intervention would actually promote weight
management. However, with the dramatic differences in the PA data
(counts/min), this study does reveal that some PA and, thus energy
expenditure, would incur while playing these games compared with
the traditional SVGs. This would support the contention that some
PA, as seen during AVGs, is better than none and can contribute to
prevention of weight gain.

To conclude, the results of this study indicate that playing
AVGs, especially the multiplayer games, contributes to the recom-
mended dose of MVPA in young adults. However, it remains to be
seen if these active games would be played the same amount of time
as the more sedentary options and if this level of EE observed while
playing the more active games would persist over time. Regardless
of the intensity of the games, as the accelerometer data suggests,
these games do provide the means for increased PA in an otherwise
sedentary college lifestyle.
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