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ORIGINAL ARTICLE

SPORTS STARS: a practitioner-led, peer-group sports intervention for ambulant
children with cerebral palsy. Activity and participation outcomes of a randomised
controlled trial

Georgina L. Clutterbucka,b,c , Megan L. Auldb and Leanne M. Johnstona

aSchool of Health & Rehabilitation Sciences, The University of Queensland, St Lucia, Australia; bCPL - Choice, Passion, Life (previously the
Cerebral Palsy League), Brisbane, Australia; cSchool of Community Health, Charles Sturt University, Port Macquarie, Australia

ABSTRACT
Purpose: To investigate the effectiveness of a practitioner-led, peer-group sports intervention for children
with CP at GMFCS Level I–II.
Method: Children with CP (GMFCS I–II; 6–12 years) were randomised to Sports Stars or waitlist-control
groups. Sports Stars included eight-weeks (eight hours) of physiotherapist-led, sports-specific gross motor
activity training, sports education, teamwork development and confidence building. Sports participation
was measured using self-identified participation goals (modified Canadian Occupational Performance
Measure (mCOPM)). Physical competence was measured with mCOPM activity goals and high-level gross
motor batteries (Test of Gross Motor Development (TGMD-2); GMFM-Challenge) and walking (Timed-Up-
and-Go), running (Muscle Power Sprint Test; 10x5m Sprint Test), jumping (Standing Broad Jump; Vertical
Jump) and throwing (Seated Throw) items. General participation and quality of life were also measured.
Outcomes were measured pre, post and 12-weeks post-intervention. Data were analysed using linear
mixed models.
Results: Fifty-four children were randomised into Sports Stars (n¼ 29; GMFCS I¼ 7, II ¼ 22; male ¼ 19;
8.9 ± 2 years) or waitlist-control groups (n¼ 25; GMFCS I¼ 10, II ¼ 15; male ¼ 14; 8.6 ± 2 years). The Sports
Stars group improved sports participation and activity goals (mCOPM F¼ 5.49–10.29, p< 0.001) and
sports-specific physical competence (TGMD-2, F¼ 3.45–5.19, p¼ 0.001–0.009) compared to the wait-
list-control.
Conclusion: Sports Stars is effective for improving sports-specific participation and physical competence
for children with CP.

� IMPLICATIONS FOR REHABILITATION
1. Sports Stars improves performance and satisfaction in sports-specific participation and activity goals

for ambulant children with CP.
2. Sports Stars improves sports-specific physical activity competence in locomotor and object con-

trol skills.
3. Sport-specific interventions should incorporate sport-specific gross motor activity training as well as

sports education, confidence building and teamwork.
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Introduction

Participation in sport is a fundamental human right [1] and a goal
for many children with cerebral palsy (CP) and their families [2].
Children with disabilities who participate in sport have been
reported to have better quality of life, self-esteem and confidence
[3] and better fitness and gross motor skills [4,5]. For children with
CP, participation in recreational or competitive community sport
has been suggested as an adjunct to long-term physiotherapy due
to its potential to maintain the positive effects of therapeutic inter-
ventions and its low cost to consumers [6]. Despite this, children
with CP participate significantly less in sport than their typically
developing peers [7]. Recent participation-focussed research for
children with CP at Gross Motor Function Classification System
(GMFCS) [8] I–II has shown that individualised physiotherapy can

improve activity competence in individual sports (i.e., downhill ski-
ing, ice skating, gymnastics and running) [9–12] and participation
in leisure-time physical activity [2]. However, to our knowledge, no
studies have investigated whether a practitioner-led, peer-group
sports intervention can improve the skills that children with CP
need to transition from individual physiotherapy to team-based
sports in the community.

Drawing on the “family of Participation Related Constructs”
(fPRC) as a model [13], limitations in activity competence are fre-
quently cited as barriers to mainstream sports participation for
children with disabilities [14]. This typically refers to children’s
physical activity competence, including sports-specific skills. For
example, children at GMFCS Level I or II are ambulant and typically
attend mainstream schools (GMFCS I, 75.6%, GMFCS II 62.6%) [15].
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They are often expected to participate in mainstream sports with
their typically developing peers. However, mainstream programs
are designed for typically developing children with age-appropri-
ate physical activity competence, including the ability to perform
high-level locomotor (e.g., running) and object control (e.g., catch-
ing) skills, whilst maintaining balance and orientation to team-
mates and their environment [16]. Children must also have the
strength and cardiorespiratory function to perform physical activity
at the required intensity and duration needed for training and
competition [17]. These expectations are often very challenging for
children with CP at GMFCS Level I or II.

Leaders in the field of physical activity have indicated that
helping children with CP to improve their physical activity compe-
tence may contribute to improved participation, confidence, sense
of self, motivation and enjoyment of physical activity, and
improve their quality of life [2,9,14]. Gross motor activity training
is effective for improving activity competence in gross motor
function [18], postural control [16] and fitness [19,20] in school-
aged children with CP. However, interventions that focus solely
on physical activity competence do not necessarily translate to
improved participation for children with disability [21]. Early evi-
dence suggests that to improve participation, interventions must
also address aspects such as children’s psychological, cognitive
and social competencies [22]. Along with physical skills, these are
the four core components of the “Physical Literacy Framework”
used by coaches and physical education teachers to teach chil-
dren about sport [23]. Alongside physical competence, essential
cognitive competence might include knowing game rules; psycho-
logical competence might include having enough persistence and
confidence; and social competence might involve peer relation-
ships and working as a team. Group-based therapy interventions
may offer these multiple benefits for children [24], in order to
facilitate their transition to community sports.

Despite the benefits of sports participation, research shows
there is a gap in intervention programs that aim to support chil-
dren with disabilities such as CP to transition from individual
physiotherapy into team-based recreational or competitive sports.
To address this gap, we developed Sports Stars, a practitioner-led,
peer-group sports intervention which includes popular land-based
team sports, and has been detailed in the published protocol for
this trial [25]. This intervention is participation-focussed and
includes physiotherapist-led activity competence training across
physical (sports-specific gross motor activity training), cognitive
(sports education), psychological (confidence building) and social
(teamwork skills) elements, in a community setting (local park) to
prepare children to transition to community team sports participa-
tion. It was hypothesised that compared to children in the wait-
list-control group, children in the Sports Stars group would
demonstrate greater improvement in their (1) sports participation,
(2) physical activity competence (sports-specific gross motor func-
tion), and (3) quality of life.

Materials and methods

Design

This was a randomised, waitlist-controlled, assessor blinded trial
of the Sports Stars intervention for school-aged children with CP
at GMFCS Level I-II. The trial was registered with the Australian
New Zealand Clinical Trials Registry (ACTRN12617000313336) and
approved by ethics committees of the CPL-Choice, Passion, Life
(formerly the Cerebral Palsy League) and The University of
Queensland. The published protocol reports detailed methods for
this study including sample size calculations, the randomisation

process, validity and reliability of outcome measures and inter-
vention content [25]. In brief, participants were grouped into
subgroups of 4–6 children based on their geographic location.
These subgroups were randomised into either the immediate
Sports Stars or waitlist-control groups using a concealed random
sequence. Recruitment was ceased when no subgroups of at
least four participants could be recruited in a common geograph-
ical area. The required sample size of 50 was met. Participant
flow and study dates are reported in the CONSORT flowchart
(Figure 1).

Participants

Children were recruited through a state-wide CP service and CP
register between March 2016 and September 2018. Participants
were children (i) aged 6–12 years, (ii) with a diagnosis of CP, (iii)
who were ambulant, with a GMFCS Level I or II. Children had not
had orthopaedic or neurological surgery within six months, or
Botulinum Toxin injections within three months prior to interven-
tion. Participants had appropriate physical, behavioural and intel-
lectual ability to complete baseline assessments and participate in
intervention protocols and did not have medical co-morbidities
impacting safe exercise as reported by their parents. Parents pro-
vided written consent, and children provided written assent for
study participation and result publication. To maintain assessor
blinding, parents were instructed to direct questions regarding
the intervention to the treating therapist.

Intervention

The Sports Stars intervention is provided in detail in the published
protocol, including a sample session plan [25]. In brief, Sports
Stars included eight, weekly, one-hour sessions (eight hours) of
intervention, which combined sports-specific gross motor activity
training, sports education, teamwork development and confidence
building for four sports: soccer, netball, T-ball and cricket. The var-
iety of sports activities provided aimed to provide opportunities
for children to develop a wider range of (i) physical sports skills,
(ii) knowledge and understanding of different sports, (iii) confi-
dence in trying new sports and (iv) sports preferences. Sessions
were led by a physiotherapist who had received Sports Stars train-
ing and detailed session plans from the chief investigator (GC).
Sports Stars groups were conducted in community parks between
April 2016 and October 2018 and included two sessions of each
sport. Participants in the Sports Stars group did not receive any
other physiotherapy during the 8-week intervention, however,
were permitted to continue recreational activities such as sport.
Parents were asked to record these activities in a daily log, how-
ever, poor adherence to reporting recreational activities meant
that accurate amounts could not be reported.

Participants in the waitlist-control group received standard
care. Parents of participating children in the control group
reported that their children received a mean of 1.3 h (range 0–4 h)
of physiotherapy during the 8-week intervention period. Waitlist-
control groups were invited to participate in a Sports Stars inter-
vention following their 12-week follow-up assessment.

Outcome measures

Outcome measures were collected pre-intervention (0weeks), imme-
diately post-intervention (8weeks), and at 12-weeks post-interven-
tion (20weeks). Assessments were performed in each child’s local
community therapy centre by the chief investigator (GC), who was
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blinded to group allocation. Children’s motor function (GMFCS) [8],
functional mobility (Functional Mobility Scale (FMS)) [26], type of
motor disorder (primary motor type) and anatomical distribution
(unilateral or bilateral distribution) were recorded.

Participation
Sports-specific participation goals were identified collaboratively
between the primary caregiver, child and blinded assessor to be
consistent with the fPRC participation constructs – i.e., attendance
or involvement in sport [27]. Goals were set using a modified
Canadian Occupational Performance Measure (mCOPM) [28] and
rated for performance and satisfaction on a scale of 0-10 by the
caregiver in collaboration with their child. An improvement of
two points was considered clinically meaningful [29].

The Children’s Assessment of Participation and Enjoyment
(CAPE) [30] was used to measure changes to more general partici-
pation (i.e., not sports-specific). The CAPE evaluates the fPRC con-
cept of attendance by collecting data relating to who a child
participates with, and the diversity and intensity of participation.
It evaluates involvement through collecting data relating to enjoy-
ment. Scores analysed include CAPE Diversity (0–55), Intensity
(1–7), With Whom (1–5), Where (1–6), and Enjoyment (1–5),
domains. The Preferences of Activities for Children (PAC) [30] was
used to evaluate the participation related construct of activity
preferences. The total PAC score was analysed.

Physical activity competence
Sports-specific physical activity competence goals were developed
at the same time and with the same approach used to set mCOPM
participation goals [13].

Sports-specific gross motor function was measured with the
Test of Gross Motor Development-second edition (TGMD-2) [31].

Raw scores for the total score (0-96 points) and locomotor (0–48
points) and object control (0–48 points) subscales were examined
in order to identify changes in skill performance irrespective of
changes in age category during the study. The minimal detectable
change (MDC) for the raw total score was estimated as 3.34
points based on data from the study by Kim and Park [32] involv-
ing children with disabilities. This is greater than the sum of the
Standard Error of Measurement (SEM) for both subscales reported
in the TGMD-2 examiner’s manual for children with typical devel-
opment (one point per sub scale, or two points in total) [31].

Overall gross motor function was measured with the CP-spe-
cific Gross Motor Function Measure-Challenge Module (GMFM-
Challenge) [33]. Authors of the GMFM-Challenge indicate that the
total score may be calculated using either the sum of the scores
of the (i) mean of the three trials of each item, (ii) first item in
each trial in each item, or (iii) best trial of each item [33]. In this
study, the mean score (0-112 points) was used to capture each
child’s performance consistency which is most relevant to partici-
pation in sport. The MDC of the GMFM-Challenge total score is
4.47 points for children with CP [34].

Gross motor assessment items were used to measure walking
(Timed Up and Go (TUG)) [35], running (10� 5 Meter Sprint Test
(10x5mST) [36] and Muscle Power Sprint Test (MPST) [36]), jump-
ing (Standing Broad Jump [37] and Vertical Jump [37]) and throw-
ing (Seated Throw [37]) performance. These assessment tools
provided a functional indication of balance, cardiorespiratory fit-
ness, agility and strength. The TUG measures functional mobility
often required to access sporting opportunities and has a MDC of
1.4 s for children at GMFCS Level I and 2.9 s for children at GMFCS
Level II [38]. The 10x5mST measures running agility required for
direction changes in sports such as soccer [39]. A decrease in run-
ning time of 3.2 s in the 10x5mST is considered real improvement

Figure 1. CONSORT flowchart describing flow of Sports Stars randomized controlled trial.
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[36]. The protocol for the Muscle Power Sprint Test (MPST) [36]
was used to measure sprint speed required for sports such as T-
ball [39]. A decrease in power of 18 watts (8-13 s) is considered
real improvement [36]. The Standing Broad Jump, Vertical Jump
and Seated Throw were used to measure functional strength of
the upper and lower limbs [37]. No MDC was available for these
items. Reina, Iturricastillo [40] reported SEM as less than 10%
when measuring jumping assessments for adult soccer players
with CP. Therefore, an improvement of at least 10% will be con-
sidered real improvement in this study.

Quality of life
General quality of life was measured using the parent proxy of the
Cerebral Palsy Quality of Life- Child (CP QOL-Child) [41]. The follow-
ing subscales were analysed: Social Wellbeing and Acceptance,
Feelings about Functioning, Participation and Physical Health,
Emotional Wellbeing and Self-Esteem, Access to Services, Pain and
Impact of Disability and Family Health.

Statistical analysis

The sample size of 50 children (25 in each group) was calculated a
priori [25]. Statistical analyses were performed by the chief investi-
gator using SPSS statistical software, version 25 [42]. Participants
who withdrew after randomisation but prior to baseline assess-
ment were excluded, because they had no baseline data available
for analysis [43]. These withdrawals occurred due to scheduling
conflicts where families could no longer commit to participating in
the study, therefore making them ineligible to continue. Children
with missing data at other timepoints were retained in analyses
since missing data was able to be managed using the linear mixed
model analysis.

Baseline data was examined for each group using descriptive
statistics and visual inspection. Data was aggregated using the
mean and standard deviation for normally distributed data, and
median and interquartile range for non-normally distributed data.
Linear mixed models were used to compare groups. Linear mixed
models were able to account for variation in individuals over
time, manage missing data, and examine changes in the out-
comes over time and across groups [44,45]. In this study, missing
data were expected to occur due to individual circumstances
(e.g., illness) or family circumstances (e.g., unable to schedule fol-
low up assessments due to school, work or transport). Factors
that were significantly different at baseline were modelled as
covariates to account for variation. When significant group by
time effects were identified, post-hoc analyses using paired t-tests
were performed to determine within group differences between
time points. Significance was set at p< 0.05. Residuals of the fit-
ted models were examined and required assumptions were met
for all analyses.

Results

A total of 54 children were clustered into 12 subgroups of 4–6
children across seven locations. Subgroups were randomised into
immediate Sports Stars or waitlist-control groups. Slight differences
in subgroup sizes led to four more participants in the immediate
Sports Stars group (n¼ 29; GMFCS I¼ 7, II ¼ 22; male ¼ 19;
8.9 ± 2 years) compared to the waitlist-control group (n¼ 25;
GMFCS I¼ 10, II ¼ 15; male ¼ 14; 8.6 ± 2 years). Nine physiothera-
pists with between one and 15 years of experience provided the
Sports Stars groups. Sports Stars and waitlist-control groups had

similar demographic characteristics (Table 1). Performance of each
group at baseline is presented in Supplementary Table S1.

Although groups were randomised between the Sports Stars
and waitlist-control groups, visual inspection showed a slightly
higher number of children at GMFCS Level II in the Sports Stars
group. Initial analysis showed that the waitlist-control group had
higher scores at baseline on the GMFM-Challenge, TGMD-2-loco-
motor, TGMD-2-total, the mCOPM-performance rating for their
activity competence goal and their PAC-Skill score. After analysis
for collinearity the TGMD-2-total and PAC-Skill score were mod-
elled as covariates in linear mixed model analysis to account for
this difference at baseline (Table 2). Post-hoc results are reported
in-text below, and full analysis is presented in Supplementary
Table S2.

Participants of the Sports Stars group attended a mean of 6±2.5
sessions, (range ¼ 1–8). A small number of participants in both
immediate Sports Stars and waitlist-control groups withdrew from
the study due to family circumstances or were not contactable (lost
to follow up) and therefore did not complete assessments at T2
and/or T3 (Sports Stars n¼ 4, waitlist-control n¼ 6). In addition,
some participants were unable to complete the CAPE-PAC and/or
CPQoL-Child during their assessment session (e.g., because the par-
ent was caring for another child during the assessment session)
and did not return these surveys at a later date (Sports Stars n¼ 6,
waitlist-control n¼ 3). This missing data was managed by using lin-
ear mixed model analysis which is designed to manage missing
data without case-wise exclusion [44,45].

Participation

There was a significant group by time effect for self-identified
sports participation goals on both mCOPM-performance (F¼ 10.29,
p< 0.001) and mCOPM-satisfaction ratings (F¼ 7.21, p< 0.001).
Post-hoc analysis confirmed that the Sports Stars group showed
clinically and statistically significant improvements immediately
after intervention in COPM-performance (4.3 points, t¼�6.787,
p< 0.001, Figure 2(a)) and mCOPM-satisfaction ratings (3.2 points,
t ¼�5.435, p< 0.001) for sports participation. This improvement
was retained at follow up. There was no significant change in the
waitlist-control group at any time point (p¼ 0.064–0.910). There
were no significant group by time interactions for CAPE-PAC items
(F¼ 0.40–1.99, p¼ 0.390–0.848).

Table 1. Characteristics of Sports Stars and waitlist-control group participants.

Sports Stars
(n¼ 29)

Waitlist-Control
(n¼ 25) Significance

Child characteristics
Females, n (%) 10 (34) 9 (36) 0.907a

Males, n (%) 19 (66) 14 (64)
Mean age ± SD years
(age range)

8.930 ± 2.05
(6–12)

8.640 ± 2.04
(6–12)

0.604b

Distribution
Unilateral, n (%) 18 (62) 18 (72) 0.440a

Bilateral, n (%) 11 (38) 7 (28)
Motor Type

Spastic, n (%) 23 (79) 24 (96) 0.069a

Other, n (%) 6 (21) 1 (4)
Ambulatory status

GMFCS I, n (%) 7 (24) 10 (40) 0.211a

GMFCS II, n (%) 22 (76) 15 (60)
FMS 50m, level 6 15 (52) 14 (56) 0.753a

FMS 50m, level 5 14 (48) 11 (44)
FMS500, level 6 7 (24) 7 (28) 0.747a

FMS500, level 5 22 (76) 18 (72)
aChi squared, bt-test, GMFCS: Gross Motor Function Classification System; FMS:
Functional Mobility Scale.
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Physical activity competence

Similar to above, for the overall group there was a significant group
by time effect for self-identified, sports-specific physical activity com-
petence goals for both mCOPM-performance (F¼ 8.43, p< 0.001)
and mCOPM-satisfaction ratings (F¼ 5.49, p< 0.001). Post-hoc ana-
lysis confirmed that the Sports Stars group showed clinically and
statistically significant improvements immediately after intervention
in their mCOPM-performance (3.2 points, t ¼�6.755, p< 0.001,
Figure 2(b)) and mCOPM-satisfaction (2.7 points, t ¼�4.392,
p< 0.001). This improvement was retained at follow up. There
was no significant change in the waitlist-control group any time
point (p¼ 0.079–0.498).

There was a significant group by time effect for sports-specific
gross motor function on the TGMD-2-total (F¼ 5.19, p¼ 0.001),
TGMD-2-locomotor (F¼ 3.45, p¼ 0.009), TGMD-2-object control
(F¼ 5.18, p¼ 0.001). Post-hoc analysis confirmed that the Sports
Stars group showed clinically and statistically significant improve-
ments immediately after intervention for TGMD-2-total (Figure 2(c)
t ¼�4.824, p< 0.001), TGMD-2-locomotor (Figure 2(d) t ¼�3.864,
p< 0.001) and TGMD-2-object control (Figure 2(e) t ¼�5.105,
p< 0.001). Improvements exceeded the estimated total MDC of

3.34 points (total-19.3 points, locomotor 10.0 points, object control
9.4 points) immediately post intervention. This was retained at fol-
low up. In contrast, the waitlist group showed statistically signifi-
cant decreases in their performance on the TGMD-2 total and
locomotor scores at the 12-week follow-up time point
(p¼ 0.013). There was no significant change in the waitlist-con-
trol group for the immediate post intervention time point for
total or locomotor scores (p¼ 0.155–0.264) or for object control
any time point (p¼ 0.059–0.566).

While there was no significant group by time effect for GMFM-
Challenge performance when adjusted for variables different at
baseline (F¼ 0.79, p¼ 0.565), visual inspection of data showed a
large increase in the Sports Stars group immediately after inter-
vention (14.6 points). Therefore, further analysis was undertaken
of the Sports Stars and waitlist-control groups using paired t-tests.
The within-group change in the Sports Stars group exceeded the
MDC of 4.47 points and was statistically significant immediately
after intervention (t ¼�2.536 p¼ 0.014, Figure 2(f)). This was
retained at follow up. There was no significant change in the
waitlist-control group any time point (p¼ 0.0.581–0.672).

There was a significant group by time effect for performance
on the 10 x 5mST (F¼ 3.84, p¼ 0.005), MPST (F¼ 3.31, p¼ 0.011)
and Standing Broad Jump (F¼ 2.81, p¼ 0.025), however, post hoc
calculations did not show a significant change in the Sports Stars
(p¼ 0.215–0.714) or waitlist-control groups (p¼ 0.700–0.908). This
is despite the Sports Stars group showing larger mean improve-
ments immediately after intervention compared to the waitlist-
control (10 x 5mST Sports Stars¼�4.3s, waitlist-control¼�0.2 s;
MPST Sports Stars¼�1.1 s, waitlist-control¼ 0.7; Standing Broad
Jump Sports Stars¼ 11.1 cm, waitlist-control ¼ 2.9 cm).

There was no significant group by time effect for walking (TUG:
t¼ 0.53, p¼ 0.754), jumping (Vertical Jump: F¼ 0.62, p¼ 0.686) or
throwing (Seated Throw: F¼ 0.09, p¼ 0.994) despite apparently
greater improvements in the Sports Stars group immediately after
intervention in jumping and throwing (Vertical Jump: Sports Stars
change ¼ 2.4 cm, waitlist-control change ¼ 0.0 cm; Seated Throw:
Sports Stars change ¼ 27.5 cm, waitlist-control change ¼ 7.8 cm).

Quality of life

There was no significant group by time effect for the CPQoL-Child
(F¼ 0.07–0.85, p¼ 0.524–0.997).

Adverse events

No injuries were recorded during 98 h of scheduled intervention
(54 children in 12 subgroups for eight weeks). Two trips (without
injury) were reported. Modifications to activities were reported by
treating physiotherapists on four occasions to manage participant
behaviour in the group environment. Details about recording
adverse events are available in the published protocol [25].

Discussion

Following participation in Sports Stars, participants demonstrated
clinically significant improvements on self-identified sports-
focussed participation and activity level goals. These self-reported
outcomes were supported by significant improvements in physical
activity competence for locomotor and object control skills on the
TGMD-2. There was no change in the individual gross motor skills
measured. As seen in other studies, there were no changes in
general participation using the CAPE-PAC [46] or general quality
of life.

Table 2. Effect of intervention (group by time effect) using Linear Mixed-Model
Analysis to compare Sports Stars and waitlist-control groups.

Group by time interaction
GMFCS I & II (n¼ 54)

F p

Participation
Modified Canadian occupational
performance measure
Participation goal- performance 10.29 <0.001
Participation goal- satisfaction 7.21 <0.001

Children’s assessment of participation
& enjoyment
Diversity 0.40 0.848
Intensity 1.99 0.094
Whom 1.07 0.390
Where 0.86 0.515
Enjoyment 0.85 0.524

Preferences of activities for
children (Overall)

0.94 0.460

Physical activity competence
Modified Canadian occupational
performance measure
Activity goal-performance 8.43 <0.001
Activity goal-satisfaction 5.49 <0.001

Test of gross motor development
Total (Raw) 5.19 0.001
Locomotor (Raw) 3.45 0.009
Object control (Raw) 5.18 0.001

GMFM-Challenge 0.79 0.565
Timed up and go 0.53 0.754
10x5m Sprint Test 3.84 0.005
Muscle Power Sprint Test 3.31 0.011
Vertical Jump 0.62 0.686
Standing Broad Jump 2.81 0.025
Seated throw 0.09 0.994

Quality of life
Cerebral Palsy Quality of
Life- parent proxy
Social wellbeing & acceptance 0.85 0.524
Feelings about functioning 0.61 0.693
Participation & physical health 0.07 0.997
Emotional wellbeing & self esteem 0.37 0.867
Access to services 0.71 0.621
Pain & impact of disability 0.69 0.632
Family health 0.34 0.886

Factors modelled as covariates in linear mixed model: (1) GMFM-Challenge, (2)
TGMD-2-locomotor, (3) mCOPM-performance rating for activity competence
goal, (4) PAC-Skill score. Statistically significant values are in bold.
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The significant participation and activity improvements follow-
ing Sports Stars are likely to be the result of the congruence
between children’s self-identified sports-focussed goals and the
sports-specific intervention. Sports Stars included gross motor activ-
ity training which has been shown to improve gross motor func-
tion relevant to the activities practiced [18]. Children subsequently
showed a significant improvement on the TGMD-2 which evaluates
sports-specific physical activity competence commonly targeted
in national physical education curriculums [47,48]. The TGMD-2
captures a child’s cognitive understanding of how to perform com-
mon sports Activities alongside their physical ability to perform
them. The GMFM-Challenge is used to examine a larger selection
of novel tasks, most of which reflect a child’s ability to plan and

perform physical Activities relevant to sport. The Sports Stars group
showed a significant improvement in their GMFM-Challenge scores
(Figure 2(f)) after participation in the group, however the absence
of a group by time difference may be related to the group’s lower
scores at baseline.

The design of Sports Stars as a practitioner-led, peer-group,
sports intervention in the community is vastly different to the
context of traditional individual interventions. In addition to
improvements in sports-specific physical activity competence, par-
ticipants improved their performance and satisfaction of individual
sports participation goals outside of the program. Goals such as
“to attend an after-school sports activity once per week” and “to be
involved in a game of soccer by trying to kick a ball to teammates

Figure 2. Changes in performance after participation in Sports Stars compared to waitlist-control (p¼ significance of within-group change). T1: time 1; T2: time 2; T3:
time 3; TGMD-2: Test of Gross Motor Development, Second Edition; GMFM-Challenge: Gross Motor Function Measure- Challenge Edition.
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during the game.” Previous studies of group interventions for chil-
dren with CP attribute positive outcomes to improved motivation
and confidence, which can be difficult to attain and maintain via
individual therapy [9,24]. For this reason, a sports intervention
with peer-group support in a community setting is likely to be
the most relevant avenue for children to achieve their sports-
focussed goals.

Sports Stars was designed to introduce children to multiple
sports. The intervention prioritised acquisition of a range of sports
skills in a participation context rather than fitness outcomes. This
was reflected in results where the Sports Stars group improved in
the sports-specific skill battery (TGMD-2), however, did not report
statistically significant changes to individual gross motor items
(running, jumping and throwing items) that would be impacted
by improvements to fitness. It is likely that children with fitness-
specific goals should participate in interventions that target fitness
more strongly through higher doses of up to 150min per week of
moderate-vigorous intensity exercise [49]. Further research should
measure the effect of participation in a practitioner-led, peer-
group, sports intervention on ongoing sports participation, and
associated long-term changes to fitness.

The absence of improvement in general participation and qual-
ity of life outcomes should be considered with caution due to
missing data. While linear mixed models were used to minimise
the impact on analyses, it is possible that the reduced sample size
lead to inadequate power for analysis. The absence of improve-
ment in general participation and quality of life outcomes may
also reflect the difficulty for generalised outcome measures to
show change on specific life dimensions, even if subsections are
included. For example, of the 55 items within the CAPE-PAC, only
three directly relate to common land-based sports [30]. This may
explain the lack of change in this measure after intervention. By
comparison, additional sports-specific participation goals were set
using a mCOPM approach and a significant improvement was
shown for this measure. This supports the use of domain-specific
participation measures. Similarly, the broad CPQoL-Child did not
reflect specific changes to a child’s quality of life. Therefore, if
Sports Stars is provided to children specifically aiming to improve
their sports participation it is recommended that future sports-
focussed interventions include domain specific outcome measures
for participation and quality of life. In addition, mixed-methods
strategies such as incorporating qualitative interviewing may be
used to further appraise outcomes [46].

The improvements in the Sports Stars group’s sports-specific
activity and participation outcomes demonstrates that a low-dose
(8 h) practitioner-led, peer-group sports intervention is effective for
children with CP at GMFCS Level I-II. Further details regarding the
positive parent and practitioner perceptions of the Sports Stars
intervention, and methods of managing environmental challenges,
group cohesion and engagement are provided in a separate paper
[50]. The detailed structure of the Sports Stars intervention means
that activities could be modified to target the most popular sports
in different communities or cultures, thereby improving children’s
preparedness to transition into locally available community sports.
This research therefore significantly builds on evidence that spe-
cific individual sports-focussed interventions improve activity com-
petence in the individual sports that are trained [9–12]. Future
research could investigate an adapted Sports Stars program in dif-
ferent countries and/or cultures.

In terms of limitations, although the strict inclusion criteria of
this study allowed the investigation of a homogenous population
of children with CP at GMFCS Level I-II, it may have impacted
generalisability of outcomes. First, stratification for GMFCS was

not performed due to the combined challenges of inclusion crite-
ria and geography when recruiting for a group intervention.
Future studies could use stratification for GMFCS to prevent the
slightly higher numbers of children with GMFCS II in the Sports
Stars group compared to the waitlist-control group. Second, the
improvements shown by children in this study were specific to
children with CP at GMFCS Level I-II who had not received recent
botulinum neurotoxin or surgery. It is likely that similar interven-
tions would be effective for populations of children with disabil-
ities other than CP, and future research could investigate the
effectiveness of practitioner-led sports groups for different
groups of children with disability (e.g., children with spina bifida),
or a group of children with a variety of disabilities. Further
research should also investigate if the benefits of a practitioner-
led, peer-group sports intervention could be enhanced in conjunc-
tion with other interventions (e.g., botulinum neurotoxin, or con-
text-focussed therapy). Third, this study investigated a practitioner-
led sports group facilitated by physiotherapists. There is great scope
for other health practitioners such as Occupational Therapists or
Exercise Physiologists to provide practitioner-led sports groups and
future research would benefit from investigating if children respond
similarly to groups run by different types of health practitioners.

Conclusion

To our knowledge, this study of Sports Stars is the first randomised,
controlled trial of a practitioner-led, peer-group sports intervention
that aims to prepare children with CP at GMFCS Level I-II for par-
ticipation in team sport in the community. Sports Stars participants
improved their sports participation and sports-specific physical
activity competence through variable practice of sports-specific
gross motor activity training, sports education, teamwork develop-
ment and confidence building in a real-world environment. These
findings suggest that practitioners can provide effective and feas-
ible practitioner-led, peer-group sports interventions for children
with CP at GMFCS Level I-II with sports-focussed goals.
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