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Objective: To evaluate the effects of an 8-month training
program with standardized exercises on aerobic and anaero-
bic capacity in children and adolescents with cerebral palsy.

Design: Pragmatic randomized controlled clinical trial
with blinded outcome evaluation between July 2005 and
October 2006.

Setting: Participants were recruited from 4 schools for
special education in the Netherlands.

Participants: A total of 86 children with cerebral palsy
(aged 7-18 years) classified at Gross Motor Function Clas-
sification System level I or II.

Intervention: Participants were randomly assigned to
either the training group (n=32) or the control group
(n=33). The training group met twice per week for 45
minutes to circuit train in a group format that focused
on aerobic and anaerobic exercises.

Main Outcome Measures: Aerobic capacity was as-
sessed by the 10-m shuttle run test, and anaerobic ca-
pacity was assessed by the Muscle Power Sprint Test. Sec-

ondary outcome measures included agility, muscle
strength, self-competence, gross motor function, partici-
pation level, and health-related quality of life.

Results: A significant training effect was found for aero-
bic (P<<.001) and anaerobic capacity (P=.004). A sig-
nificant effect was also found for agility (P <.001), muscle
strength (P<<.001), and athletic competence (P=.005).
The intensity of participation showed a similar effect for
formal (P<<.001), overall (P=.002), physical (P=.005),
and skilled-based activities (P<.001). On the health-
related quality of life measure, a significant improve-
ment was found for the motor (P=.001), autonomy
(P=.02), and cognition (P=.04) domains.

Conclusions: An exercise training program improves
physical fitness, participation level, and quality of life in

children with cerebral palsy when added to standard care.

Trial Registration: isrctn.org Identifier:
ISRCTN77274716
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EREBRAL PALSY (CP) DE-
scribes a group of disor-
ders that affect the devel-
opment of movement and
posture, causing activity

distinctly subnormal aerobic and anaero-
bic capacity in comparison with typically
developing peers.*® Also, muscle mass is
low,* and muscle strength is reduced.””
Low levels on these fitness components
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limitation, and are attributed to nonpro-
gressive disturbances that occurred in the
developing fetal or infant brain.' The mo-
tor disorders of CP are often accompa-
nied by disturbances of sensation, cogni-
tion, communication, perception, and/or
behavior and/or by a seizure disorder.' Im-
proving the ability to walk or perform other
functional activities are often the pri-
mary therapeutic goals for children with
CP.? Because of existing impairments,
many children and adolescents with CP
have difficulty with activities such as walk-
ing independently, negotiating stairs, run-
ning, or navigating safely over uneven ter-
rain.” Additionally, children with CP have

may contribute to the difficulties in mo-
tor activities most children with CP en-
counter in daily life. Moreover, evidence
suggests that hypoactive children are more
likely to become physically sedentary
adults and that encouraging the develop-
ment of physical activity habits in chil-
dren will help establish activity patterns
that continue into adulthood.'®

For editorial comment
see page 1104

In general, aerobic capacity, anaero-
bic capacity, and muscle strength can be
trained in typically developing children of
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all ages."'"® Studies of the effects of lower limb exercises
in children with CP have demonstrated an increase in
muscle strength and function,”**!% as well as in aerobic
capacity,'® while no negative effects on spasticity or ab-
normal movements have been reported.'*!>12° To date,
none of the training programs in children with CP have
focused on anaerobic capacity, which is important be-
cause almost all daily childhood activities are more short-
term (<15 seconds) and high intensity than long-
term.>!?

Activities of daily childhood life consist of well-
balanced aerobic, anaerobic, and muscle strength com-
ponents. The principle of specificity of learning states that
learning is optimized by practice that approximates the
target skill.” To date, we know of no study that trained
the aerobic and anaerobic fitness components as well as
muscle strength in task-specific, functional activities in
children with CP. Therefore, we conducted a pragmatic
randomized controlled clinical trial to determine the ef-
fects of a standardized 8-month exercise program with
an extra 4 months of follow-up after the training.

Accordingly, the primary objective of this study was
to determine the specific (ie, aerobic and anaerobic ca-
pacity) effects of an exercise program in addition to usual
care at the end of the training period. Moreover, we in-
vestigated the effects of this program on all International
Classification of Functioning, Disability, and Health** lev-
els and health-related quality of life (HRQOL) at the end
of the training period and at 4 months’ follow-up.

- EEETTEES

PARTICIPANTS

Children and adolescents with CP were recruited from 4 schools
for special education in the Netherlands. To be included, par-
ticipants had to be 7 to 20 years of age, diagnosed with spastic
CP, and classified at level T or IT on the Gross Motor Function
Classification System (GMFCS).” Children older than 12 years
were classified using the same criteria as those used for 6- to
12-year-olds. All children in the study were able to follow simple
verbal commands. They were all receiving rehabilitation ser-
vices at the time of the study. Participants were excluded if they
had had orthopedic surgery or neurosurgery and/or botuli-
num toxin injection(s) within 6 months prior to study entry
or cardiac or respiratory conditions that could negatively be
affected by exercise.

STUDY DESIGN

A pragmatic randomized controlled clinical trial was con-
ducted between June 2005 and October 2006. The Institu-
tional Ethics Committee of the University Medical Center
Utrecht approved the study. Participating schools for special
education were informed about the study and the inclusion and
exclusion criteria. Based on clinical examination, pediatric phys-
iatrists working in these schools referred suitable participants.

The Dutch translation of the GMFCS* was used to classify
the children with CP into 2 groups based on their functional
ability. Participants were randomly assigned to 2 groups using
a 4-block randomization protocol. Each block represented all
participants from 1 school. The groups within each block con-
sisted of children classified at level I or IT on the GMFCS.” From
each block and group, every participant was randomly allo-

cated to the training group or the control group. An indepen-
dent off-site researcher not involved in the assessments used a
concealed method for allocation. The children in the control
group received their usual rehabilitation care. Because this might
affect functional gains among participants, provided care was
tracked from the medical progress records. Usual care ranged
from no treatment to various therapeutic approaches. There was
no difference in usual care between both groups.

TRAINING PROGRAM

We developed a functionally based exercise program that was
easily implemented in clinical practice. This program consisted
of 8 standardized aerobic exercises that lasted 3 to 6 minutes and
8 standardized anaerobic exercises that lasted 20 to 30 seconds.
All children, regardless of their age or GMFCS level, performed
the same exercises during the program. The task-specific exer-
cises, such as running and changing direction of the body abruptly,
step-ups, and negotiating stairs, were repeated throughout the
program and aimed to improve daily functioning. Each session
lasted 45 minutes. The total program consisted of a 5-minute
warm-up period; 25 to 35 minutes of functional aerobic, anaero-
bic, and muscle-strengthening exercises in circuit format; and a
5-minute cooldown. During the first 4 months, the main focus
of the program was to improve aerobic capacity. After 4 months
(after the second measurement), when the participants were ex-
pected to have improved their aerobic capacity, the focus shifted
toward anaerobic capacity.

The children in the training group received the exercise pro-
gram in addition to their usual care. The participants in the train-
ing group trained in age-related groups (7-12 and 13-18 years
of age) that were formed after the randomization and con-
sisted of 4 to 6 children. Consequently, each school had 2 dif-
ferent age-related groups that participated in the training ses-
sions. Standardized training sessions were led by 2 local pediatric
physiotherapists during school hours at school. All therapists
received the standardized fitness program training prior to the
start of the fitness program. The training group trained 2 days
per week for 8 months.

OUTCOME MEASURES ACCORDING
TO THE INTERNATIONAL CLASSIFICATION
OF FUNCTIONING, DISABILITY, AND HEALTH

Primary outcome measures were aerobic and anaerobic capac-
ity measured at the end of the training period. Additional mea-
surements included agility, muscle strength, body mass index,
self-perception, gross motor function, participation, and HRQOL.

Body Function

Aerobic capacity was reflected by the achieved level on the 10-m
shuttle run test.”® This test requires children to walk or run be-
tween 2 markers delineating the respective course of 10 m at a
setincremental speed determined by a signal (every minute). The
achieved level was recorded and used for analysis. Anaerobic ca-
pacity was measured using mean power (measured in watts) de-
rived from the Muscle Power Sprint Test.”” For the Muscle Power
Sprint Test, the subjects were instructed to complete six 15-m
runs at a maximum pace. Between each run, the subject was al-
lowed a timed 10-second rest. Power output (measured in watts)
for each sprint was calculated. Agility was assessed by the 10 X 5-m
Sprint Test.”” Muscle strength of the lower extremities was mea-
sured with the 30-second repetition maximum.*

The body mass index was calculated as weight in kilo-
grams divided by height in meters squared. Participants’ weight
and height were measured using a standard protocol. Each child
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was weighed to the nearest 100 g on electronic scales (Seca,
Hamburg, Germany). Height measurements were taken to the
nearest 0.5 cm while the child was standing with his or her back
against a wall.

We used the Self-Perception Profile for Children® to evalu-
ate the self-concept of the children. This scale is designed to
assess children’s perceptions of themselves. We assessed the
domains of athletic competence, physical appearance, and global
perception of their worth or esteem as a person.

Activity

In this study, gross motor function was assessed using dimen-
sions D and E of the Gross Motor Function Measure (GMFM),*
which measures activities in a standing position and walking, run-
ning, and jumping, respectively. These dimensions were chosen
because they represent areas that many young people with CP
who are able to walk have difficulty with.”

Participation

The Children’s Assessment of Participation and Enjoyment
(CAPE)*! was used to document change in how children and
youth participate in everyday activities outside mandated school
activities. The CAPE provides 3 levels of scoring: (1) overall
participation scores; (2) domain scores reflecting participa-
tion in formal and informal activities; and (3) scores reflecting
participation in 5 types of activity (recreational, active physi-
cal, social, skill-based, and self-improvement activities). The
intensity scores reflect the average amount of time that a child
spends participating in different activities. The intensity scores
of all types of activity were measured.

Health-Related Quality of Life

The TNO-AZL Questionnaire for Children’s Health-Related
Quality of Life (TACQOL) is a generic, multidimensional in-
strument.*? It asks about health problems in the past few weeks
using a 3-point Likert scale and about the emotional response
to these problems on a 4-point scale. This instrument con-
tains 7 scales: (1) pain and symptoms, (2) basic motor func-
tioning, (3) autonomy, (4) cognitive functioning, (5) social func-
tioning, (6) global positive emotional functioning, and (7) global
negative emotional functioning. We used the TACQOL Par-
ent Form (TACQOL-PF) because we expected that a part of
the participants were too young or too low functioning to com-
plete the TACQOL themselves.

To reduce bias, 8 assessors who were not the treating thera-
pist and who were blinded for the treatment modality under-
took the testing without review of previous scores. Prior to data
collection, the assessors had formal training and were given writ-
ten instructions in the application and scoring of all tests and
measurements.

Assessments were performed at baseline, after 4 months, and
directly after the 8 months of the intervention period in both
groups. There was a follow-up assessment with the same mea-
sures in both groups at 12 months after baseline.

STATISTICAL ANALYSIS

The sample size for the trial was determined by the most de-
manding hypothesis to detect effects of treatment on aerobic
capacity. The sample size was calculated from data for the 10-m
shuttle run test,* with a significance level of .05, a d of 0.65,
and a power of 80%. Therefore, 30 participants were required
for each group. To compensate for dropouts, we planned to en-
roll 35 patients per group.

86 Assessed for eligibility

1 Did not meet
inclusion criteria

17 Declined to participate

68 Randomized

34 Assigned to receive
functional fitness
training (training group)

34 Assigned to receive
usual care
(control group)

2 Discontinued study
(personal reasons)
during baseline

1 Discontinued study
(personal reasons)
during baseline

measurements measurements
32 Completed treatment 33 Completed
and measurements at measurements at
T0, T1, and T2 70, T1, and T2

32 Completed 4-month 33 Completed 4-month
follow-up follow-up

32 Included in primary
analysis

33 Included in primary
analysis

Figure 1. Flow of participants through the trial. TO indicates baseline;
T1, after 4 months; T2, after 8 months.

All data analyses were carried out according to a preestab-
lished analysis plan and were performed according to the in-
tention-to-treat principle. To assess the effects of training as
compared with standard care, we used repeated-measures analy-
sis of variance (group [2] X time [3]) with repeated aerobic and
anaerobic capacity measures as dependent variables and treat-
ment group as an independent variable. We used the same analy-
sis to assess our secondary objective. In case of violation of the
sphericity assumption, we used the Greenhouse-Geisser cor-
rection.

To assess the effects during and after the fitness program as
compared with control treatment effects, repeated-measures
analysis of variance (group [2] X time [4]) with repeated con-
trasts was used. Violations of assumptions were checked in all
cases.

The a level was set at .05. Data were analyzed using SPSS,
version 13.0 (SPSS Inc, Chicago, Illinois).

BN RESULTS S

PARTICIPANT FLOW

Age-eligible participants were recruited from July 2005
to September 2005. Figure 1 shows the participant flow
from initial recruitment to assessment after training and
follow-up (October 2006). A total of 86 participants were
assessed for eligibility for the study. One of the children
did not meet the inclusion criteria, 9 of the eligible par-
ticipants did not take part for logistical reasons (year of
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Table 1. Baseline Characteristics of the Participants .
p : 9.0
Training Group  Control Group o 89
(n = 34) (n = 34) E 8.0+
Demography % 757
Age, y, mean (SD) 11.6 (2.5) 127 (2.7) T
Male/female, No. 20/14 24110 "E’
Anthropometry, mean (SD) & 89
Body height, cm 148.0 (17.5) 154.6 (18.4) 2 4ol
Body weight, kg 44.7 (16.5) 48.4 (17.8) =
BMI 19.8 (4.1) 19.6 (4.1) 3 %9
Cerebral palsy, classification and 2 5.0
distribution, No. (%) % 454 O Training group
GMFCS? level | 24 (71) 23 (68) E ’ @ Control group
GMFCS level II 10 (29) 11 (32) 4.0
Unilateral 23 (68) 22 (65) o0 T P
Bilateral 11 (32) 12 (35)
Aerobic capacity, mean (SD)
Level on shuttle run test, min 6.2 (3.1) 7.6 (4.8) 1401
Anaerobic capacity, mean (SD)
Mean power, W 84.6 (78.6) 121.2 (88.1) 1301
Abbreviations: BMI, body mass index (calculated as weight in kilograms 2 ./.\'
divided by height in meters squared); GMFCS, Gross Motor Function = 1104
Classification System. =
S 100
their graduation), and 8 children and adolescents re- 2%
fused to participate for unknown reasons. Sixty-eight pa- 80
tients and their parents gave written informed consent —

. . . 70 O Training group
before entering the study and were randomized to either @ Control group
the control group or the training group. Baseline demo- 601
graphic and clinical characteristics of each group are listed A 0 A
in Table 1. At baseline, there were no significant dif- Measurement
ferences between study groups. During baseline mea-

surements, 3 children (boys aged 11.3, 15.1, and 16.1
years) discontinued the study because of personal rea-
sons, such as lack of motivation, and were lost to follow-
up. These children completed the fitness measures but
did not complete most of the other measures. Sixty-five
participants completed the entire study. The median at-
tendance in exercise training was 56 of 60 sessions (93%),
with all children attending at least 85% of the training
sessions. During a training session, 1 child fell and frac-
tured her radius; she missed 4 training sessions because
she was wearing a cast.

EFFECTS OF TRAINING
Body Function

As shown in Figure 2, improvements on aerobic (+38%)
and anaerobic capacity (+25%) were found for the train-
ing group. Moreover, as shown in Table 2, improve-
ments were found on agility (+15%), muscle strength
of the lower extremities (left and right side, +20% and
+23%, respectively), and athletic competence on the Self-
Perception Profile for Children (+11%).

Activity and Participation
A positive training effect was present for dimension D

(standing) of the GMFM. For participation, there were
significant differences in favor of the training group on

Figure 2. Profile plots for aerobic capacity (A) (P<.001) and anaerobic
capacity (B) (P=.004). Pvalues are for the repeated-measures analysis of
variance (group [2] x time [3]). TO indicates baseline; T1, after 4 months;
T2, after 8 months.

the overall, formal, physical, and skill-based activities of
the CAPE.

Health-Related Quality of Life

For HRQOL, significant changes over time that differed
by group were found for the motor, autonomy, and cog-
nition domains of the TACQOL-PF (Table 2). The con-
trasts between all measurements (at baseline, 4 months,
and 8 months) show that during the first 4 months of
the training period (focused on aerobic capacity) there
was a significant change in favor of the training group
for aerobic capacity, agility, athletic competence, and
GMFM dimension D (standing). Moreover, a similar
change was also found for overall, formal, physical, skill-
based, and self-improvement activities as measured with
the CAPE. On the TACQOL-PF, significant changes in
favor of the training group were found for the motor, au-
tonomy, cognition, and social domains during the first
4 months. No significant effects were observed for muscle
power.

During the last 4 months of the training period (fo-
cused on anaerobic capacity), we found an improve-
ment in the training group for aerobic capacity, anaero-
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bic capacity, agility, muscle strength, and GMFM
dimension E (walking, running, and jumping). There was
no improvement on the CAPE. On the TACQOL-PF, the
only significant change in favor of the training group was
for the autonomy domain.

FOLLOW-UP EFFECTS AT 12 MONTHS

At follow-up (4 months after the training period), we
noted a significant difference in outcome measures, as
measured with repeated contrasts between groups. The
training group reached levels that were similar to the lev-
els after 4 months of training; there was a decrease in aero-
bic capacity (-8.4%), anaerobic capacity (-8.5%), agil-
ity (-4.3%), muscle strength (left side, —4.4%; right side,
-8.3%), and athletic competence (-9.8%). The control
group remained stable on these measures. Significant dif-
ferences between groups were found at follow-up on di-
mension D (-1.1% for the training group) of the GMFM
and on the skill-based activities of the CAPE (-20% for
the training group). These measures remained stable in
the control group. For HRQOL, there were no signifi-
cant differences between groups at follow-up.

B COMMENT Ry

To our knowledge, this is the first randomized multi-
center clinical trial studying the effects of an exercise pro-
gram with emphasis on movements of daily childhood
life, nowadays called “functional exercises,” combining
3 fitness elements (aerobic and anaerobic capacity and
muscle strength) in a large number of participants with
CP. This study provides evidence that a group circuit-
training program can be an effective and feasible strat-
egy for increasing both aerobic capacity and anaerobic
capacity in young people with CP.

To date, only 1 randomized controlled study investi-
gating the efficacy of aerobic training in children with
CP has been published.'® After an aerobic training pro-
gram of 9 months, observed improvements were 35%
(4 sessions a week) and 21% (2 sessions a week) in aero-
bic capacity and there were no training-related improve-
ments in anaerobic capacity. Our study showed improve-
ments of 38% in aerobic capacity and significant
improvements of 11% in anaerobic capacity in the sec-
ond 4 months of the exercise program when anaerobic
exercises were incorporated.

The main focus during the last 4 months of the fit-
ness program was anaerobic capacity. The significant in-
teraction in favor of the training group during the last 4
months of training shows that a fitness training pro-
gram with a predominantly anaerobic nature can im-
prove the anaerobic capacity of children with CP. These
improvements also led to significant changes in muscle
strength (22%). Other studies focusing specifically on im-
proving muscle strength have reported similar results af-
ter training in children with CP."*1

Children with CP often have difficulties changing
direction of the body abruptly or quickly shifting the di-
rection of movement without losing balance (agility). Dur-
ing both training periods, with different main foci (aero-

Table 2. Differences Between T0 and T2 Outcome Measures
for the Training Group and Control Group
Difference T0-T2,
Mean (SD)
I Training Control I P
Group Group  Value?
Body function and structure
BMI 0.7(21) 03(1.1) .51
Aerobic capacity: level on 10-m 2.4 (1.9) -0.4(1.6) <.001
shuttle run test, min
Anaerobic capacity: mean 20.4 (38.0) -4.8(28.2) .004
power, W
Agility: 10 X 5-m Sprint Test ~ -4.5(4.1) 0.2 (44) <.001
Muscle strength left 69(72) -19(8.7) <.001
Muscle strength right 7.7(9.0) -19(10.0) <.001
Self-concept (SPPC?)
Athletic competence 2042 -13(3.7) .005
Physical appearance 0.03 (4.4) 0.2 (4.4) .90
Global perception of worth 05(3.3) -1.0(4.0) .20
Gross motor function (GMFM®)
Dimension D (standing) 2.6(54) -0.7(5.1) .03
Dimension E (walking, running, 1.5(6.4) -0.9(3.5) 27
and jumping)
Participation (CAPE®")
Overall activities 0.0 (0.5) -0.4(0.6) .002
Formal activities 0.2(04) -0.4(0.8) <.001
Informal activities 0.0(0.7) -0.4(0.7) .07
Recreational activities -0.2(1.0) -04(1.1) .69
Physical activities 0.3(0.8) -0.3(0.7) .005
Social activities -0.1(0.8) -0.4(1.1) 12
Skill-based activities 0.2(0.5) -0.6(09) <.001
Self-improvement activities -0.1(0.9) -0.5(0.8) 10
Health-related quality of life
(TACQOL-PF?2)
Pain and symptoms -0.4(3.6) -1.0(2.3) .30
Basic motor functioning 21(4.3) -1.7(43) .001
Autonomy 054.3) -0.2(3.1) .02
Cognitive functioning 09 @4.7) -0.2(4.0) .04
Social functioning 0.7 (4.0) 0.0 (3.9) 13
Global positive emotions 0.3(3.9 -0.1(1.9) .25
Global negative emotions 0.7 (2.9) 0.0 (1.7) 15

Abbreviations: BMI, body mass index (calculated as weight in kilograms
divided by height in meters squared); CAPE, Children’s Assessment of
Participation and Enjoyment; GMFM, Gross Motor Function Measure;
SPPC, Self-Perception Profile for Children; TO, baseline; T2, after 8 months;
TACQOL-PF, TNO-AZL Questionnaire for Children’s Health-Related Quality of
Life Parent Form.

@ Pvalues are for the repeated-measures analysis of variance (group
[2] X time [3]).

bic and anaerobic), there was a significant interaction
between groups in favor of the training group for agility.
The finding that training focus is not specifically related
to improvement of agility could be explained by the fact
that the children in the training group had more exercise
and were training at higher velocities than in general.
Our study also showed a significant increase in per-
ceived athletic competence but no significant changes over
time for physical appearance or global perception of worth.
One randomized controlled trial that studied the effects
of an exercise program on the self-concept of children
with CP found a change in self-concept.*> The training
group did not increase to the same extent in some as-
pects of self-concept as the children in the control group.*
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Another randomized study demonstrated an increase in
self-concept of the children after training.>* Possible ex-
planations for these differences might be explained by
differences in settings, the illness severity of the chil-
dren included in either study, the length of the exercise
program, and the type of exercises. These and other pos-
sible factors need to be studied.

Participation in everyday childhood activities plays an
important role in the development of a child’s social rela-
tionships and skills and also influences long-term mental
and physical health >%>3° Participation enables children to
explore their social, intellectual, emotional, communica-
tive, and physical potential and is an important predictor
of future life satisfaction.’” Margalit®™ and Stevenson et al*’
looked at children with CP and found significant limita-
tions in participation. Law et al* identified several child
factors that affect participation, including that higher lev-
els of physical function are associated with increased in-
tensity of participation. Therefore, it could be expected that
involvement in an exercise program might lead to more per-
manent changes in everyday physical activities that in turn
might lead to maintenance of the fitness benefits. Based on
the findings of this study, we conclude that having a higher
physical function does lead to an increased intensity of par-
ticipation. Overall, formal, physical, and skill-based activi-
ties were improved at the end of the training period. Un-
fortunately, most of these improvements were not
maintained at follow-up. In future studies, factors that may
contribute to a positive long-term change in lifestyle hab-
its should be taken into account.

Health-related quality of life is an important outcome
of treatment for chronic conditions such as CP.*! This is,
to our knowledge, the first study that assessed the effects
of an exercise intervention program on the quality of life
in children with CP. Improvements in HRQOL in favor
of the training group were seen for 3 domains. The par-
ents of the children with CP noticed improvements for the
motor, autonomy, and cognition domains.

The amount of time spent in physical activity has de-
creased markedly over the past decades.* Our study shows
aerobic and anaerobic capacity, agility, and muscle
strength decreased during the intervention period in the
control group. Given this decline in fitness levels, chil-
dren and adolescents with CP are at risk of a sedentary
lifestyle that will continue throughout their lives.” The
adverse effects of this decreased fitness may be reduced
with involvement in a fitness program.

The findings of this study suggest that the benefits that
children gained during training were only partially main-
tained at follow-up. A decrease in fitness after an exer-
cise training program in children with CP was previ-
ously reported.'® It seems very difficult for children with
CP to maintain the gains of an exercise program. Con-
sequently, it can be concluded that children with CP must
continue their training to maintain their fitness levels.
Limited exercise and sport opportunities in their neigh-
borhoods might impede transfer of the gains in fitness
into extra participation in regular physical activities. Su-
pervised training programs at schools or in the commu-
nity might provide fitness training for children and ado-
lescents with CP. These possibilities need to be studied
in future research.

B CONCLUSIONS By

An 8-month, standardized, functionally based exercise
program significantly improved physical fitness, the in-
tensity of activities, and HRQOL in children with CP when
added to standard care.
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