
Exercise Intensity Levels in Children
With Cerebral Palsy While Playing
With an Active Video Game Console
Maxime Robert, Laurent Ballaz, Raphael Hart, Martin Lemay

Background. Children with cerebral palsy (CP) are prone to secondary compli-
cations related to physical inactivity and poor cardiorespiratory capacity. This prob-
lem could be greatly attenuated through the use of video games that incorporate
physical activity for 2 reasons: Video games already represent an important compo-
nent of leisure time in younger people, and such games can lead to a high level of
exercise intensity in people who are healthy.

Objective. The study objective was to evaluate exercise intensity in children with
spastic diplegic CP and children who were typically developing while playing with
an active video game console.

Design. This was a cross-sectional study.

Methods. Ten children (7–12 years old) with spastic diplegic CP (Gross Motor
Function Classification System level I or II) and 10 children who were age matched
and typically developing were evaluated in a movement analysis laboratory. Four
games were played with the active video game console (jogging, bicycling, snow-
boarding, and skiing) for 40 minutes. Heart rate was recorded during the entire
playing period with a heart rate belt monitor. Exercise intensity was defined as the
percentage of heart rate reserve (HRR). In addition, lower extremity motion analysis
was carried out during the final minute of the playing period for the jogging and
bicycling games.

Results. No difference between groups was observed for any variables. A main
effect of games was observed for the amount of time spent at an intensity greater than
40% of HRR. Specifically, more than 50% of the playing time for the jogging game and
more than 30% of the playing time for the bicycling game were spent at an intensity
greater than 40% of HRR. In addition, the jogging game produced a larger range of
motion than the bicycling game.

Limitations. A limitation of this study was the relatively small and heterogeneous
sample.

Conclusions. For all 4 games, similar exercise intensity levels were observed for
children who were typically developing and children with CP, suggesting that
children with CP could obtain exercise-related benefits similar to those obtained by
children without CP while playing with an active video game console.
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In children with cerebral palsy
(CP), reduced levels of physical
activity increase the occurrence of

secondary conditions (eg, poor bone
density, fatigue, and chronic pain) as
they age and can affect functional
mobility and gait.1 In this popula-
tion, the intensity of daily activities
is usually too low to significantly
improve physical fitness.2 The Amer-
ican Physical Therapy Association
has emphasized the importance of
identifying and promoting accessi-
ble physical exercise for children
with CP with the goals of revers-
ing deconditioning secondary to
impaired mobility and optimizing
motor functions. However, various
financial and societal barriers, such
as a lack of equipment, a lack of
availability of exercise instructors,
and a lack of access to adapted trans-
portation, greatly limit accessible
physical activity for children with
disabilities.3 In this context, physical
activity performed at home and
independently by children with CP
may be a suitable and pragmatic
approach.

Video games represent an important
part of leisure time in younger peo-
ple.4 In the last decade, new types of
consoles, namely, active video game
consoles (AVGCs), have provided an
opportunity to transform what has
traditionally been sedentary screen
time into a period of physical activ-
ity. Active video game consoles are
based on virtual reality concepts and
involve interactive physical activity.5

One commercially available AVGC,
the Nintendo Wii (Nintendo, Red-
mond, Washington), allows people
to interact with a virtual environ-
ment and play a variety of sports
games through the use of a handheld
motion sensor (remote control) or
an instrumented platform (Wii Fit).
The player approximately repro-
duces movements similar to those
performed in real life. For example,
the player can control the direction
of a virtual skier by changing the

distribution of weight between his
feet. The Wii can provide many task
repetitions, real-time feedback, a
safe environment, and a high level of
motivation, which are among the
key factors for successful rehabilita-
tion.6 This inexpensive and commer-
cially available technology has gener-
ated tremendous interest among
physical therapists worldwide.

The intensity of exercise while play-
ing with an AVGC is a key factor in
determining its relevance in the con-
text of a physical training or rehabil-
itation program. Exercise intensity
corresponds to the degree of diffi-
culty or effort associated with an
exercise and can be classified as
mild, moderate, or vigorous.7 The
intensity and duration of a given
exercise influence the activity-
based energy expenditure, that is,
the energetic cost required to per-
form the exercise. According to the
American College of Sports Medicine
(ACSM), exercise at moderate inten-
sity (between 40% and 70% of heart
rate reserve [HRR]) is needed to
ensure the maintenance or improve-

ment of cardiorespiratory fitness in
people with chronic disease and dis-
abilities,8 whereas an exercise inten-
sity greater than 50% of HRR is
needed in people who are healthy.7

Several studies have shown that
using AVGCs can lead to positive
changes in the aerobic capacities of
various asymptomatic and symp-
tomatic populations,9–12 including
adults with CP.13 Some studies have
shown that in children who are typ-
ically developing, playing with
AVGCs results in an intensity exceed-
ing the minimal exercise require-
ment for improving aerobic capacity
in this population.10,12 Other studies
have shown that exercise intensity is
insufficient to meet the recom-
mended requirement.14,15 The types
of games chosen could explain some
of the discrepancies among these
studies. Miyachi et al16 evaluated
exercise intensity levels in 12 adults
who were healthy while playing 68
games and reported intensity levels
equivalent to or greater than those
of moderate exercise for 22 of the
68 games. Most of those 22 games

The Bottom Line

What do we already know about this topic?

In the past few years, several studies have shown that commercially
available active video game consoles (AVGCs) can improve the fitness of
children who are typically developing. Despite the fact that AVGCs such
as the Wii are currently used in several rehabilitation centers, very few
studies to date have evaluated exercise intensity in children with spastic
diplegic cerebral palsy (CP) during game play.

What new information does this study offer?

This study showed that exercise intensity while playing Wii games was
similar between children with and without CP.

If you’re a patient, what might these findings mean
for you?

Active video game consoles are an affordable, safe, and playful approach
to improve aerobic capacity in children with CP.
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(17/22) involved lower limb or full
body movements.16 In a recent
review, Biddiss and Irwin17 pro-
posed that games involving lower
body or full body movements lead to
higher energy expenditure than
games soliciting mostly upper limb
movements.

The fact that movements in lower
limbs are affected in children with
spastic diplegic CP18 could limit the
benefits obtained by using the Wii to
improve their physical fitness. One
recent study of children with hemi-
plegic CP showed that a moderate
level of exercise intensity could be
achieved with Wii games soliciting
mostly upper limb movements.19

However, to our knowledge, exer-
cise intensity levels in children with
spastic diplegic CP while playing
with the Wii have never been evalu-
ated. The primary goal of this study
was to compare exercise intensity
levels in children with spastic diple-
gic CP and children who were typi-
cally developing while playing Wii
games mainly soliciting lower limb
movements. The secondary goal
was to explore whether motor limi-
tations associated with spastic diple-
gic CP (spasticity, limited range of
motion, and lower strength) influ-
enced exercise intensity levels.

Method
Participants
Ten children who were 7 to 12 years
old (4 boys, 6 girls; mean age�
9.1 years, SD�2.02) and had spas-
tic diplegic CP (Gross Motor Func-
tion Classification System [GMFCS]
level I or II) were compared with 10
children who were age matched
(7–12 years old; 5 boys, 5 girls;
mean age�9.4 years, SD�1.78) and
typically developing (without CP).
Inclusion criteria for children with
CP were the ability to follow simple
verbal instructions, the ability to
maintain a standing position with-
out support for at least 10 minutes,
and normal or corrected-to-normal

vision. Exclusion criteria were the
inability to provide parental consent
or participant assent, surgical proce-
dures or botulinum toxin type A
(Botox, Allergan Inc, Irvine, Califor-
nia) injection in the preceding 3
months, and other known neurolog-
ical problems (eg, epilepsy). All par-
ents and participants provided writ-
ten informed consent or assent.

Measurements
Before the experiment, several mea-
surements were collected, in the fol-
lowing order: resting heart rate,
range of motion, spasticity, and max-
imal strength. The participants were
then asked to complete various Wii
tests that provide information to
players on how to use the Wii Fit and
the remote control. For calibration
of the Wii Fit according to the
weight of the participants, the par-
ticipants were asked to perform a
balance test. Finally, the participants
played 4 games (skiing, jogging,
snowboarding, and bicycling) for
10 minutes each in a random order
with a 5-minute rest period between
games. Each game was played for
10 minutes to obtain a valid measure
of the heart rate response and to
avoid excessive fatigue (for a similar
procedure, see Worley et al20 and
Lannigham-Foster et al21). The jog-
ging game had to be restarted a max-
imum of 4 times (eg, at the end of a
level), but restarting could be done
very quickly (�5 seconds). The
games were chosen because they
involve mostly lower limbs move-
ments. Preliminary testing (unpub-
lished data) had shown that the jog-
ging and bicycling games led to
moderate to vigorous levels of exer-
cise intensity in participants who
were healthy.

For the jogging game, a player fol-
lowed a virtual guide by stepping
in place with the remote control in
his or her pocket. During the bicy-
cling game, a player controlled the
direction and speed of the bicycle by

tilting the remote control and by
stepping in place on the Wii Fit
platform. The jogging and bicy-
cling games were performed at a
self-selected speed with a relatively
steady effort and therefore did not
require short, intense bursts of
effort. Games requiring lower exer-
cise intensity (skiing and snow-
boarding) were chosen to maintain
participants’ motivation by allow-
ing them to alternate between
demanding games and less demand-
ing games. These games required a
player to produce an anteroposterior
(snowboarding game) or mediolat-
eral (skiing game) weight transfer
to control the displacement of an
onscreen avatar.

The selected games were chosen
because they were easy to under-
stand, appeared to be appropriate
for children with CP, and were asso-
ciated with a high level of motiva-
tion. The order of presentation of the
games was stratified and randomized
so that games expected to generate a
high exercise intensity (bicycling
and jogging) were alternated with
games expected to produce a low
exercise intensity (skiing and snow-
boarding). Before each game, the
participants received standardized
instructions on how to play, and the
experimenter made sure that the
task was well understood.

Exercise intensity level was the pri-
mary outcome measure and was
defined as the percentage of HRR
(HRR � maximum heart rate � rest-
ing heart rate). The HRR has been
used in other studies of children
with CP, notably to monitor exercise
intensity during an intervention.22,23

Resting heart rate was evaluated
after 10 minutes in a lying position
with a heart rate belt monitor (Polar
RS400; Polar, Kempele, Finland) and
was defined as the minimum value
recorded by the monitor. This mon-
itor samples the heart rate every 5
seconds through a chest belt and
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transmits the data to a watch. Maxi-
mum heart rate was first calculated
with the following formula: 208 �
(years of age � 0.7).24,25 This for-
mula has been shown to be valid for
children and adolescents.25 Maxi-
mal heart rate also was estimated in
children with CP using the value of
194 in accordance with the recom-
mendation of Verschuren et al.26

However, no significant difference
between the formulas was observed.
Therefore, the formula 208 � (years
of age � 0.7) was used for both
groups.

Heart rate was recorded during the
entire playing period for all games.
Heart rate measures have been used
to determine the intensity of exer-
cise in children and adults playing
AVGCs.10,12,15 Heart rate monitor
devices do not restrict movements,27

are less intimidating for children
than indirect calorimetry, provide
precise values, are field-based mea-
sures that are more readily available
and easier for clinicians to use in the
context of a rehabilitation program,
and have been extensively validated
in other studies (for a review, see
Achten and Jeukendrup28).

For each 10-minute game period,
the percentage of time spent at an
intensity greater than 40% of HRR
(ie, moderate to vigorous intensity
or greater than 3 metabolic equiva-
lents [1 MET�3.5 mL O2�kg�1�min�1])
was determined (for a similar proce-
dure, see Koopman et al29). This
threshold was chosen in accordance
with ACSM’s suggestion that physi-
cal activity needs to be performed
at an intensity greater than 40% of
HRR to provide significant bene-
fits to the cardiorespiratory system in
people with motor limitations or
disabilities.8,29,30

Secondary measures were collected
to control for the possible influence
of motor limitations on exercise
intensity levels. Quadriceps muscle

spasticity was evaluated with the
Modified Ashworth Scale at the knee
articulation (flexion and exten-
sion).31,32 The Modified Ashworth
Scale is a 6-point scale (0, 1, 1�, 2, 3,
and 4); lower values are associated
with a lower level of spasticity. Spas-
ticity can affect exercise intensity
levels by restraining movement,
causing compensatory movements,
or both.33 The passive flexion and
extension range of motion of the
hip, knee, and ankle articulations
was measured with a goniometer.
Limitations in joint range of motion
can lead to smaller movements and,
therefore, reduce exercise intensity
levels.34

The maximal flexion and extension
isometric strength of the flexor and
extensor muscles at the hip, knee,
and ankle joints was measured with
a handheld dynamometer (Lafayette
Instrument Co, Lafayette, Indiana).35

A reduction in strength is associated
with an increase in intensity for var-
ious exercises, such as walking.36

Handheld dynamometers have been
validated for measuring maximal
isometric strength in children with
CP.37 In the present study, the
examiner held the device rigidly in
place while the participant was
encouraged (with standardized ver-
bal encouragement) to push “as
hard as possible” for 4 seconds.
Once familiar with the task, each
participant performed 3 maximal
exertions for each muscle with at
least a 30-second rest period
between exertions. Peak force was
recorded with the dynamometer,
and the 2 highest values were
retained. The values then were aver-
aged and normalized with respect to
body weight and lower limb length
(N�m/kg).38 Values obtained from
the right and left sides were com-
bined into 1 measure for each
participant.

A kinematic analysis with an
8-camera motion capture system

recording at 60 Hz (Vicon 512,
Oxford Metrics, Oxford, United
Kingdom) also was performed dur-
ing the jogging and bicycling games.
These 2 games were expected to
be associated with higher exercise
intensity levels than the skiing and
snowboarding games. They also
required lifting the feet from the
ground. The analysis was performed
to evaluate whether larger ranges
of motion would be associated
with higher exercise intensity levels.
Sixteen reflective markers were
placed on the lower limbs at the
following anatomic landmarks: ante-
rior superior iliac spines, posterior
superior iliac spines, lateral aspect
of the knee joints, lateral malleoli,
heels, second metatarsals, and lat-
eral aspects of the thigh and calf
segments. The last 30 seconds of
each game were recorded (for a
similar procedure, see Berry et al39).
Because of their potential impact on
exercise intensity levels,34 the fol-
lowing parameters were measured:
hip flexion, hip extension, knee flex-
ion, knee extension, ankle dorsiflex-
ion, and ankle plantar flexion.

Finally, after each game, participants
completed the Borg Scale to quantify
the perceived exertion on a scale
from 6 (no exertion) to 20 (maximal
exertion).10 For facilitating the inter-
pretation of each level of the Borg
Scale, standardized pictograms rep-
resenting each level of perceived
effort were shown. The Borg Scale
has been shown to have good valid-
ity and reliability for children who
are healthy,40 and the measure was
used in a previous study with the
Wii.10 The Borg Scale also was used
to evaluate perceived exertion in
children with CP.41,42 The partici-
pants also reported their degree of
interest in each game on a numeric
scale from 1 (not motivated) to 10
(very motivated).
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Data Analysis
The normality of the distribu-
tions was determined with the
Kolmogorov-Smirnov test. To exam-
ine differences between groups and
games, we submitted the main out-
come measure to a 2 (groups) � 4
(games) analysis of variance with
repeated measurements on the last
factor. Secondary measures were
submitted independently to a 2
(groups) � 2 (games: jogging and
bicycling) analysis of variance with
repeated measurements on the last
factor. Effect size was calculated by
dividing the difference of the means
for the outcome variables by the
pooled standard deviations and was
interpreted in accordance with
Cohen guidelines: 0.20 as small, 0.50
as moderate, and 0.80 as large.43 To

determine the variables predicting
exercise intensity, we implemented
a linear regression model with a for-
ward stepwise model selection pro-
cedure. This supplementary analysis
was used to predict exercise inten-
sity with the secondary measures as
independent variables. The variables
were entered into the model if the F
probability was inferior to .05 and
were removed from the model if the
F probability was superior to .1. All
statistical analyses were performed
with SPSS (version 17.0, SPSS Inc,
Chicago, Illinois).

Role of the Funding Source
Mr Robert was supported by a
Fonds de Recherche du Québec-
Santé (FRQS) master’s training
award, and Dr Ballaz was sup-

ported by CIHR-MENTOR postdoc-
toral training fellowship.

Results
The characteristics of the partici-
pants are shown in Table 1. There
was no significant difference
between groups for age, height,
weight, sex, or body mass index
(P�.05). Dorsiflexion strength and
plantar-flexion strength were lower
in children with CP than in children
without CP (P�.05).

Resting heart rate in children with
CP was between 58 and 93 bpm,
with an average of 74 bpm (SD�10).
Resting heart rate in children with-
out CP was between 53 and 81 bpm,
with an average of 68 bpm (SD�7).
Working heart rate in children with
CP was between 133 and 199 bpm,
with an average of 168 bpm
(SD�23). Working heart rate in chil-
dren without CP was between 119
and 197 bpm, with an average of 158
bpm (SD�30). No significant differ-
ence was observed between groups
for resting heart rate and working
heart rate (P�.05).

No significant difference was
observed between groups for the
percentage of time spent at an inten-
sity greater than 40% of HRR (P�.05)
(Figure). However, a main effect of
games was observed for the per-
centage of time spent at an inten-
sity greater than 40% of HRR
(F�16.538; df�1,18; P�.001; effect
size�0.970). Participants spent
more time at an intensity greater
than 40% of the HRR in the jogging
game than in any of the other games.
In addition, the bicycling game was
significantly more demanding than
the snowboarding game (Figure).

The analysis of variance revealed
no significant difference between
groups (P�.05) for the secondary
measures obtained during game
play. The range of motion for lower
limb articulation was larger in the

Table 1.
Characteristics of Participantsa

Characteristic

Participants
With CP
(n�10)b

Participants
Without CP

(n�10)b

Statistical
Test

Results

Weight, kg 34.47 (13.08) 32.45 (9.12) t18�0.160, P�.69

Height, cm 135 (15) 134 (13) t18�0.027, P�.87

Sex, no. of boys:girls 4:6 5:5 �2�0.20, P�.99

Body mass index, kg/m2 18.19 (3.62) 17.81 (3.73) t18�0.055, P�.82

GMFCS level I:level II, no. of children 6:4 N/A N/A

Strength, N�m/kg

Knee flexion 2.27 (0.83) 2.29 (0.43) t18�0.006, P�.94

Knee extension 4.58 (0.99) 5.14 (0.73) t18�2.081, P�.17

Hip flexion 1.04 (0.34) 1.34 (0.30) t18�3.761, P�.06

Hip extension 2.88 (1.07) 3.16 (0.56) t18�0.326, P�.58

Ankle dorsiflexion 2.26 (0.93) 3.45 (1.44) t17�4.431, P�.05

Ankle plantar flexion 4.62 (1.13) 6.06 (1.52) t17�5.342, P�.03c

Passive range of motion (°)

Hip flexion 139 (9) N/A N/A

Hip extension �9 (8) N/A N/A

Knee flexion 151 (6) N/A N/A

Knee extension 0 (5) N/A N/A

Ankle flexion 48 (22) N/A N/A

Ankle extension 10 (7) N/A N/A

Spasticity 0.73 (0.72) N/A N/A

a CP�cerebral palsy, GMFCS�Gross Motor Function Classification System, N/A�not applicable.
b Data are reported as mean (standard deviation) unless indicated otherwise.
c Significant difference between the groups.
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jogging game than in the bicycling
game (P�0.05) (Tab. 2). The chil-
dren’s degree of interest in the dif-
ferent games did not vary (P�.05);
however, the perceived exertion, as
measured with the Borg Scale,
tended to differ among the games
(P�.058) (Tab. 2). Concerning the
linear regression analysis, no variable
was entered in the model because
the conditions were not met. There-
fore, exercise intensity could not be
predicted by any of the secondary
measures.

Discussion
Previous studies showed that exer-
cise intensity levels while playing
the Wii can be sufficiently high in
children who are typically devel-
oping to benefit the cardiorespira-
tory system, especially if the lower
limbs are involved.44 However, it
was not known whether children
with CP could similarly benefit
from this system. The present study
showed similar exercise intensity
levels in children with CP and chil-
dren without CP for all tested games.

This finding suggests that AVGC sys-
tems such as the Wii could be used
as an adjunct therapeutic tool to
increase the amount of physical
activity in children with CP, at least
for children who are ambulatory
without devices.

The present study also showed that
children with CP played in a fashion
similar to that of their counter-
parts who were healthy, as shown
by their similar ranges of motion for
lower limb articulation. All other

Table 2.
Measures During Game Playa

Measure

Participants With CP
(n�10)b

Participants Without CP
(n�10)b Groups Games

Groups �

Games

Jogging Bicycling Jogging Bicycling F P d F P d F P

Active range of
motion (°)

Ankle 8.88 (3.14) 5.93 (4.93) 6.72 (2.71) 4.19 (2.01) 2.228 .153 0.293 13.394 .002c 0.933 0.078 .783

Knee 20.81 (7.24) 15.27 (4.8) 19.63 (4) 15.30 (5.41) 0.069 .796 0.057 20.115 �.001c 0.989 0.305 .587

Hip 15.01 (6.24) 11.02 (4.92) 13.01 (4.25) 11.81 (4.58) 0.073 .789 0.058 8.514 .009c 0.788 2.243 .152

Borg Scale score 11.8 (4.71) 10.3 (2.95) 11.89 (2.26) 9.6 (2.95) 0.028 .868 0.053 4.144 .058 0.484 0.119 .735

Motivation score 7.9 (2.88) 7.64 (2.84) 7.38 (2.72) 7.89 (1.90) 0.018 .894 0.052 0.031 .862 0.053 0.315 .583

a CP�cerebral palsy, F�F statistic, d�effect size.
b Data are reported as mean (standard deviation).
c Values were significantly different (P�.05).

Figure.
Comparison of the relative time (%) (left axis) and actual time (minutes) (right axis) spent at an intensity greater than 40% of heart
rate reserve for groups and games. Effect sizes (d) are shown for each game. CP�cerebral palsy. Asterisk indicates P�.05.
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secondary measures were similar
between the groups, with the excep-
tion of the level of strength at the
ankle, which was lower in children
with CP. Mockford and Caulton45

also showed that children with CP
had a lower level of ankle strength.
This reduction in strength, how-
ever, did not affect exercise intensity
levels. It should be noted that only
children who scored at level I or II
on the GMFCS participated in the
present study. These children had
minor motor dysfunctions that did
not seem to interfere with exercise
intensity.

The total relative amounts of time
spent above a moderate level of exer-
cise intensity (above 40% of HRR)
differed greatly between the 2 games
expected to produce a high level of
exercise intensity (jogging and bicy-
cling). Accordingly, the perception
of exertion, as measured with the
Borg Scale, was significantly higher
for jogging than for bicycling. This
difference could be explained by
the observation of a greater range of
motion in lower limb articulation
for the jogging game than for the
bicycling game, confirming pre-
vious observations that larger move-
ments elicit greater exercise intensi-
ties.46 Another explanation could be
related to the different levels of com-
plexity of the games. The bicycling
game involved dual tasks (moving
the legs while operating the remote
control). According to Baranowski
et al,47 a more complex game could
reduce exercise intensity levels in
children.

Despite the fact that the jogging
game was much more demanding
than the bicycling game, the levels of
interest in the games were similar.
This finding demonstrates that a
game can be both strenuous and
motivating at the same time; these
factors are important in successful
rehabilitation48 and for participation
in physical activity.12,49,50

The ACSM recommends that chil-
dren who are healthy should partic-
ipate in a minimum of 60 minutes of
moderate to intense physical activity
daily. To meet that recommendation,
children would have to play the
equivalent of 95 minutes of the jog-
ging game or 210 minutes of the
bicycling game. It is clearly unrealis-
tic to expect children to achieve the
recommendations of the ACSM
solely by using the Wii. It should be
noted, however, that boys and girls
already spend averages of 59 and 23
minutes, respectively, playing pas-
sive video games each day (for a
review, see Marshall et al4). This sed-
entary playing time could be con-
verted to active playing time and
complemented with other physical
activities. Because children with CP
often have poor cardiorespiratory
capacities, a smaller amount of phys-
ical activity is required to observe a
positive adaptation in their cardio-
respiratory systems.51

A limitation of the present study was
the relatively small and heteroge-
neous sample; the results must be
confirmed with a larger sample.
However, the results confirmed the
findings of previous studies showing
that playing the Wii can result in
adequate exercise intensity in chil-
dren without CP.10,12 More impor-
tantly, the results clearly showed
that playing the Wii Fit jogging and
bicycling games increased exercise
intensity as much as moderate to vig-
orous exercises in children with CP
(at GMFCS level I or II).

Conclusion
The regular use of the Wii bicycling
and jogging games could increase
the amounts of physical activity in
children with CP. This system can be
considered a low-cost, safe, readily
available, and efficient tool that can
be used at home to improve the
health of children with motor limita-
tions such as CP. With proper super-
vision, this tool also could comple-

ment the effort of clinicians to
increase daily physical activity levels
in their patients. Further studies
should examine the effects of long-
term AVGC training in children with
CP. It also would be interesting to
evaluate the benefits of using the Wii
for children with CP at GMFCS level
III or higher.
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