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Abstract

Aim: This study aimed to compare the effectiveness of a hospital-based sports rehabilitation program (SRP) versus a home-
based exercise program (HEP) on motor function, participation-related, and therapy engagement outcomes in children with
developmental disabilities and to evaluate feasibility and safety.
Methods: This exploratory randomized pilot study allocated 16 children to SRP or HEP (1:1) using block randomization
stratified by Gross Motor Function Classification System (GMFCS) level. Both interventions were delivered for 8 weeks.
Outcomes included Gross Motor Function Measure (GMFM), Pediatric Balance Scale (PBS), Canadian Occupational Perfor-
mance Measure (COPM-Performance/Satisfaction), Pediatric Volitional Questionnaire (PVQ), and Goal Attainment Scaling
(GAS; T-score). A 2×2 mixed ANOVA (group × time) was used for most outcomes, and an independent t-test was used for
GAS T-scores.
Results: Both groups showed significant improvements over time in GMFM and PBS (p < 0.001). Group-by-time interac-
tions favored SRP for COPM–Performance (p = 0.038), COPM–Satisfaction (p = 0.025), and PVQ (p = 0.038). The GAS
T-scores did not differ between the groups (p = 0.645). Feasibility criteria were met (≥75% adherence, fidelity, and exercise
dose).
Conclusion: Both interventions were feasible and safe over 8 weeks. The SRP was associated with relatively more favorable
participation-related outcomes. Future adequately powered trials with a longer follow-up period are warranted to confirm
these findings.

Keywords: developmental disabilities, sports rehabilitation, home-based exercise, gross motor function, participation, fea-
sibility
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1. Introduction

Children with developmental disabilities, including cere-
bral palsy, autism spectrum disorder, and genetic or chro-
mosomal disorders, often show combined cognitive, motor,
and social limitations that restrict daily function and en-
gagement in rehabilitation (Bhat, 2021; Imms et al., 2017).
Reduced engagement can disrupt treatment continuity and
limit long-term effectiveness, making gross motor function
improvement alongside active participation a key clinical
goal (Imms et al., 2017; Novak et al., 2013; Tatla et al.,
2013).

Sports-based rehabilitation has been increasingly adopted
in pediatric settings and may improve coordination, bal-
ance, and mobility (Healy et al., 2018; Ruggeri et al.,
2020). Structured, repetitive practice may facilitate func-
tional gains through skill acquisition (Bishop & Pangelinan,
2018), and motivation and peer interaction can be enhanced
by group-based activities. However, the time burden, access
limitations, and variable caregiver availability often limit
clinic-based delivery, which may hinder sustained partici-
pation (Ballantyne et al., 2019; Xie et al., 2024).

Caregiver-led home-based exercise programs offer an al-
ternative or complementary model by embedding prac-
tice in daily routines and positioning caregivers as co-
interventionists (Guralnick, 2011; King et al., 2004). Care-
giver involvement and ongoing support have been associ-
ated with improvements in motor performance and therapy-
related engagement and may facilitate adherence and goal
attainment in home-based rehabilitation (Lillo-Navarro et
al., 2019).

Despite the positive findings, direct comparisons using stan-
dardised outcomes remain limited. Therefore, this ex-
ploratory pilot study aimed to assess feasibility and pro-
vide a preliminary estimation of potential intervention ef-
fects. Specifically, we compared an 8-week hospital-
based SRP with a caregiver-led HEP in ambulatory chil-
dren with developmental disabilities classified as GMFCS
levels I–III, evaluating activity-level outcomes (GMFM and
PBS), participation-level outcomes and therapy engagement
(COPM and PVQ), and safety.

2. Methods

2.1. Ethics

This study was approved by the Institutional Review
Board of Yonsei University Mirae Campus (Approval No.
1041849-202508-BM-171-03), and participant recruitment
began after approval. Written informed consent was ob-
tained from the legal guardians, and assent was obtained
from the children when appropriate. Data were de-identified
using study codes and managed according to institutional
regulations. This study was conducted in accordance with
the principles of the Declaration of Helsinki.

2.2. Participants

Participants were children and adolescents (8–15 years)
with developmental disabilities (e.g., autism spectrum dis-
order, cerebral palsy, and chromosomal disorders). Eligible
participants were those classified as standard GMFCS lev-
els I–III (individuals with levels IV and V were excluded).
These criteria targeted a population capable of walking inde-
pendently or with minimal assistance, following multi-step
instructions, and safely participating in ˜30-minute exercise
sessions. Furthermore, participants must have received re-
habilitation therapy within the past 6 months and have a
caregiver available to support home participation.
The exclusion criteria were as follows: medical instabil-
ity limiting safe exercise, recent surgery (<6 months) or
botulinum toxin injection (<4 months), moderate-to-severe
sensory impairment, severe behavioural/emotional prob-
lems affecting safety, concurrent participation in similar
programs, or caregiver inability to participate.
The target sample comprised 16 participants (8 per group).
As this was a low-risk QI exploratory pilot study, the sam-
ple size was determined pragmatically based on feasible re-
cruitment and the clinical capacity to deliver safe small-
group rehabilitation sessions, rather than through a formal
power calculation. Because the study was not designed or
powered for definitive hypothesis testing, this pragmatic ap-
proach was consistent with its dual aims: to assess fea-
sibility (recruitment/retention, implementation fidelity, and
safety) and to generate preliminary estimates of interven-
tion effects (Leon et al., 2011). Accordingly, this sample
should be regarded as appropriate for pilot feasibility pur-
poses, but not for drawing confirmatory conclusions regard-
ing efficacy.
The GMFCS level was recorded to describe the functional
status at baseline. Although GMFCS was developed for
cerebral palsy, it was used conservatively as a functional de-
scriptor across heterogeneous diagnoses, and interpretations
were made accordingly (Palisano et al., 1997).

2.3. Study Design

This was an 8-week, exploratory randomised pilot study
(parallel-group) conducted in a single tertiary hospital reha-
bilitation setting in Seoul, South Korea. Participant recruit-
ment occurred in 2025. Participants were individually ran-
domised (1:1) to a hospital-based SRP or a HEP. Randomi-
sation was stratified according to the GMFCS level (I–III)
and implemented using a prespecified permuted-block se-
quence. Allocation concealment was ensured using sequen-
tially numbered, opaque, sealed envelopes prepared and ad-
ministered by an independent third party not involved in re-
cruitment, intervention delivery, or outcome assessment.
The blinding of participants and intervention therapists was
not feasible. Outcome assessments were conducted by as-
sessors blinded to group allocation. Assessments were per-
formed at baseline (T0) and 8 weeks after the intervention
(T1) using standardised procedures (scripted instructions,
assessor training, and predefined scoring criteria).
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New concurrent therapies during the intervention pe-
riod were discouraged to reduce confounding from co-
interventions. Usual care was requested to remain stable

when possible, and any changes (type, frequency, and du-
ration) were recorded using a standardised log. Figure 1
shows the flow of the participants.

Figure 1. Participant flow.

2.4. Outcome Measures

Outcomes were prespecified as primary (motor function and
balance), secondary (participation and engagement), and ex-
ploratory (goal attainment) measures based on clinical rel-
evance. Primary and secondary outcomes were assessed at
T0 and T1, whereas the exploratory GAS T-scores were de-
rived from goal attainment ratings only at T1, reflecting the
inherent design of the tool. COPM and GAS were adminis-
tered using researcher-defined standardised common goals
aligned with the intervention tasks and instrument require-
ments rather than individualised goals to enable between-
group comparison using common sport-related functional
task demands (Kiresuk & Sherman, 1968; Law et al., 1990).
The same prespecified goal set and standardised rating an-
chors (detailed in Supplementary File S1) were applied in
both groups according to the study protocol.
Primary outcomes: GMFM (0–100%) and PBS (0–56) were
assessed. GMFM summarised gross motor performance as

a percentage score based on standardised item performance
(Russell et al., 1989). PBS quantified functional balance
performance across sitting, standing, and weight-shift tasks
with a total score ranging from 0 to 56 (Franjoine et al.,
2003).

Secondary outcomes: COPM–Performance and COPM–
Satisfaction (1–10) captured caregiver ratings for the pre-
specified common goal tasks (Law et al., 1990). The PVQ
(15–60) was used to assess the observed volition and en-
gagement during the usual-care therapy sessions using stan-
dardised anchors. The usual-care therapist, who was blinded
to group allocation, rated the PVQ, and the rater received
prespecified training on anchor use and scoring procedures
(Andersen et al., 2005).

Exploratory outcome: GAS T-scores at T1 were derived
from goal attainment ratings for the standardised common
goals using a 5-point scale from -2 to +2 and converted
to T-scores based on the original GAS framework (Kiresuk
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& Sherman, 1968). The findings of the GAS were inter-
preted in the context of evidence from pediatric rehabilita-
tion (Steenbeek et al., 2007).

2.5. Intervention Protocol

SRP: Participants in the SRP group attended supervised ses-
sions delivered by a physical therapist who also held a cer-
tified sports coaching qualification, in a designated hospi-
tal space, twice weekly for 45 minutes over 8 weeks (16
sessions). Each session included a warm-up, task-oriented
core activities, and a cool-down. The core activities in-
cluded static/dynamic balance, coordination/agility, func-
tional mobility, and small-group game-based sports skills.
Motor learning principles were followed for function-based
pediatric interventions (Levac et al., 2009). The exercise
intensity was individualised to an OMNI Rating of Per-
ceived Exertion (OMNI-RPE) of 5–7 (0–10 scale) (Utter et
al., 2002). The task difficulty was progressed using a stan-
dardised performance-based rule. The next difficulty level
was introduced when the target quality of performance was
achieved on the same task in two consecutive opportunities
under standardised conditions consistent with the principles
of progressive overload (ACSM, 2009).
HEP: The HEP group completed caregiver-led home ses-
sions three times weekly for approximately 30 minutes over
8 weeks (24 sessions). Before initiation, caregivers re-
ceived standardised instruction (˜30 minutes) on task execu-
tion, safety, and recording procedures. During the program,
weekly telephone coaching (10–15 minutes) was provided
to monitor adherence, provide feedback on performance er-
rors, and adjust task difficulty when needed. The interven-
tion content and intensity targets were aligned with the SRP
(OMNI-RPE 5–7) (Utter et al., 2002), and the same progres-
sion rule was applied (ACSM, 2009).
Implementation fidelity and safety monitoring: Implemen-
tation fidelity and feasibility were assessed using prespeci-
fied adherence metrics, including session completion (SRP:
attendance-based; HEP: completion-based), coaching par-
ticipation (HEP), weekly exercise time (min/week), and to-
tal exercise time over 8 weeks (min). Feasibility success
was defined a priori as achieving a ≥75% threshold for
each metric. This pragmatic clinical benchmark accommo-

dates the population’s logistical challenges and aligns with
the methodological guidelines for pilot progression criteria
(Thabane et al., 2010). Safety was monitored by document-
ing adverse events, defined as any untoward medical occur-
rence during participation requiring task modification, tem-
porary suspension, or medical evaluation (e.g., falls, mus-
culoskeletal injury, marked pain exacerbation, dizziness, or
cardiopulmonary symptoms). When an adverse event oc-
curred, the intervention was modified or discontinued as ap-
propriate, and events were documented and reported accord-
ing to institutional procedures.

2.6. Statistical Analysis

All analyses were performed using IBM SPSS Statistics ver-
sion 28 (IBM Corp., Armonk, NY, USA). Categorical vari-
ables are presented as n (%), and continuous variables as
mean ± SD or median (IQR), as appropriate. The nor-
mality and homogeneity of variance were assessed using
the Shapiro–Wilk and Levene’s tests, respectively. Since
all primary outcome variables met these assumptions, para-
metric mixed ANOVAs were employed for the repeated-
measures analyses, obviating the need for nonparametric
alternatives. Baseline characteristics were compared using
the independent-samples t-test or Mann–Whitney U test for
continuous variables and Fisher’s exact test for categorical
variables.
For outcomes measured at T0 and T1, a two-way mixed
ANOVA was conducted with group (SRP vs. HEP) and
time (T0 vs. T1) as the between-subject and within-subject
factors, respectively. The effect sizes for the ANOVA
results were reported as partial η². The GAS T-scores
measured at T1 were compared between groups using an
independent-samples t-test, with Cohen’s d reported as the
effect size. The analyses followed the intention-to-treat
principle. There were no missing outcome data; therefore,
no imputation was required. All tests were two-sided with
an alpha level of 0.05.

3. Results
At baseline, no between-group differences in demographic
or clinical characteristics were observed (all p > 0.05), sup-
porting baseline comparability (Table 1).

Table 1. Baseline Characteristics of the Participants

Variables SRP (n=8) HEP (n=8) p-value

Age (years) 9.5 (8.0–11.8) 10.0 (8.0–12.8) 0.745
Weight (kg) 29.4 (25.3–38.9) 33.9 (27.6–39.1) 0.563
Height (cm) 125.0 (117.2–137.0) 123.1 (115.9–132.3) 0.713
Sex (M/F) 6/2 7/1 1.000
GMFCS (I/II/III) 5/2/1 4/2/2 0.801

Note. Values are median (IQR) or n. SRP = sports rehabilitation program; HEP = home-based exercise program; GMFCS =
Gross Motor Function Classification System.
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For primary outcomes, GMFM and PBS improved from T0
to T1, as shown by significant main effects of time (GMFM:
p < 0.001, partial η² = 0.584; PBS: p < 0.001, partial η² =
0.658) (Table 2). No significant main effects of group were

observed (GMFM: p = 0.347; PBS: p = 0.711), and group
× time interactions were not significant (GMFM: p = 0.492;
PBS: p = 0.149), indicating similar pre–post changes across
SRP and HEP (Table 2).

Table 2. Primary Outcomes (GMFM and PBS)

Two-way mixed ANOVA

Outcome Group Pre Mean ±
SD

Post Mean ±
SD

Time p (η²) Group p (η²) Interaction p
(η²)

GMFM
SRP 88.2 ± 5.7 89.8 ± 5.3

< 0.001 (0.584) 0.347 (0.063) 0.492 (0.034)
HEP 85.1 ± 8.1 86.2 ± 8.0

PBS
SRP 42.5 ± 4.8 43.9 ± 4.7

< 0.001 (0.658) 0.711 (0.010) 0.149 (0.143)
HEP 41.5 ± 8.5 42.3 ± 8.8

Note. Values are mean ± SD. GMFM = Gross Motor Function Measure; PBS = Pediatric Balance Scale; SRP = sports
rehabilitation program; HEP = home-based exercise program; η² = partial eta squared.

For secondary outcomes, COPM-Performance and COPM-
Satisfaction increased over time (COPM-P: p < 0.001, par-
tial η² = 0.729; COPM-S: p < 0.001, partial η² = 0.775)
without significant main effects of group (COPM-P: p =
0.329; COPM-S: p = 0.303) (Table 3). Significant group
× time interactions were observed for both COPM mea-
sures (COPM-P: p = 0.038, partial η² = 0.272; COPM-S: p
= 0.025, partial η² = 0.311), indicating greater improvement
in SRP compared with HEP over time (Table 3). The PVQ
showed significant main effects of time (p < 0.001, partial

η² = 0.838) and group (p = 0.035, partial η² = 0.281), as
well as a significant group × time interaction (p = 0.038,
partial η² = 0.272), suggesting greater change over time in
SRP, with higher overall scores compared with HEP (Table
3).

For the exploratory outcome, GAS T-scores at T1 did not
differ between groups (t(14) = 0.471, p = 0.645), with
a small effect size (Cohen’s d = 0.236; 95% CI [-0.752,
1.215]) (Table 3).

Table 3. Secondary Outcomes (COPM-P, COPM-S, PVQ, and GAS)

Two-way mixed ANOVA

Outcome Group Pre Mean ±
SD

Post Mean ±
SD

Time p (η²) Group p (η²) Interaction p
(η²)

COPM -
Performance

SRP 5.6 ± 1.2 7.4 ± 1.5
< 0.001 (0.729) 0.329 (0.068) 0.038 (0.272)

HEP 5.4 ± 1.6 6.2 ± 1.5
COPM -
Satisfaction

SRP 5.7 ± 1.2 7.7 ± 1.2
< 0.001 (0.775) 0.303 (0.076) 0.025 (0.311)

HEP 5.6 ± 1.3 6.5 ± 1.4

PVQ
SRP 37.9 ± 6.0 50.9 ± 2.9

< 0.001 (0.838) 0.035 (0.281) 0.038 (0.272)
HEP 33.3 ± 8.5 40.8 ± 8.2

Independent t-test
Outcome Group Mean ± SD t(df) p-value Cohen’s d 95% CI

GAS T-score
SRP 65.4 ± 17.7

t (14) = 0.471 0.645 0.236 [-0.752, 1.215]
HEP 61.4 ± 16.3

Note. Values are mean ± SD. SRP = sports rehabilitation program; HEP = home-based exercise program; COPM =
Canadian Occupational Performance Measure; COPM-P = COPM-Performance; COPM-S = COPM-Satisfaction; PVQ =
Pediatric Volitional Questionnaire; GAS = Goal Attainment Scaling.

Both interventions met the prespecified feasibility criteria,
and no adverse events were reported (Table 4). Both SRP
and HEP met the prespecified success threshold (≥75%)

across adherence and fidelity indicators, and no adverse
events were reported during the intervention period.
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Table 4. Implementation Fidelity and Safety

Indicator
domain

Outcome
metric

Planned dose /
contacts

Success
criterion

SRP
(attendance-
based) (n=8)

HEP
(execution-
based) (n=8)

Feasible

Adherence Session
completion rate
(%)

SRP: 16
supervised
sessions / HEP:
24 home
sessions

≥ 75% 86.0 ± 7.3 89.1 ± 7.3 Met

Structured
feedback /
contact fidelity

Engagement in
structured
feedback (%)

SRP: therapist
feedback
documentation /
HEP: 8 planned
coaching
contacts

≥ 75% 89.2 ± 11.9 87.5 ± 9.4 Met

Exercise
exposure

Weekly exercise
time (min/week)

Planned 90
min/week (8
weeks)

≥ 67.5
min/week
(≥75% of
planned)

77.4 ± 6.6 80.2 ± 6.6 Met

Total exercise
dose

Total exposure
over 8 weeks
(min)

Planned 720
min (90×8)

≥ 540 min
(≥75% of
planned)

619 ± 52 641 ± 53 Met

Safety Adverse events Monitored
during the
intervention

None (target) None reported None reported Met

Note. Values are mean ± SD. Feasible indicates ≥75% of the prespecified criterion. No adverse events were reported.
Structured feedback (%) reflects documented therapist feedback (SRP) and completed coaching contacts (HEP).

4. Discussion

This exploratory, low-risk QI pilot study compared an 8-
week hospital-based SRP with a caregiver-led HEP in chil-
dren with developmental disabilities classified as GMFCS
I–III. Both models met the prespecified adherence thresh-
old (≥75%) and no adverse events were reported, indicat-
ing the feasibility and safety of both delivery approaches.
Activity-level outcomes (GMFM and PBS) improved over
time in both groups, whereas participation-related outcomes
(COPM and PVQ) showed differential change over time
in a direction favoring SRP, suggesting that delivery con-
text may influence perceived performance and session en-
gagement beyond exercise prescription alone (Andersen et
al., 2005; Franjoine et al., 2003; Law et al., 1990; Rosen-
baum & Stewart, 2004; Russell et al., 1989). Given diag-
nostic heterogeneity and the conservative use of GMFCS
as a functional descriptor, diagnosis-specific generalisation
should be cautiously made.

The significant time effects for GMFM and PBS sug-
gest improvement in activity-related outcomes over time.
This aligns with the ICF-based activity framework (Rosen-
baum & Stewart, 2004) and the established responsive-
ness of the GMFM to repeated assessments (Russell et al.,
1989). Furthermore, activity-related measures may improve
with repeated task-oriented practice even in the absence

of between-group differences. Both interventions involved
task-oriented motor practice with comparable planned (90
min/week) and observed (approximately 77–80 min/week)
exercise volumes. These shared features, together with
aligned intensity targets (OMNI-RPE 5–7), may have con-
tributed to the comparable activity outcomes, consistent
with evidence highlighting the relevance of training volume
and intensity for GMFM change (Hsu et al., 2019). Al-
though total exercise time was similar, the two interven-
tion models differed in delivery context and session fre-
quency (2 supervised vs. 3 home sessions/week), which
may have independently influenced engagement and partici-
pation. However, improvements in activity should not be as-
sumed to translate directly into broader participation, which
is influenced by environmental and contextual factors (Imms
et al., 2017; Marinič, 2023; Rosenbaum & Stewart, 2004).

For COPM and PVQ, significant group-by-time interactions
suggest differential change between SRP and HEP over
time, with the pattern favoring SRP (Andersen et al., 2005;
Rosenbaum & Stewart, 2004). A plausible explanation is
that SRP provided richer contextual supports, including im-
mediate feedback (knowledge of results/knowledge of per-
formance), structured scaffolding through graded task dif-
ficulty, and opportunities for peer interaction, which may
have supported competence and relatedness, thereby influ-
encing motivation and engagement (Ryan & Deci, 2000).
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Moreover, the supervised social context of the SRP may
have provided opportunities for therapeutic alliance and
peer interaction, both of which have been described in the
pediatric rehabilitation literature as important facilitators of
participation (Crom et al., 2020; Maciver et al., 2019). This
pattern is broadly consistent with literature suggesting that
contextual and interpersonal supports may shape participa-
tion experiences beyond activity-level change. This inter-
pretation aligns with the view that participation is both a
process and an outcome in childhood disability and that par-
ticipation experiences may relate to broader social participa-
tion and family-perceived quality of life (Bulić et al., 2025;
Imms et al., 2017). Simultaneously, several measurement
considerations temper interpretation. The COPM ratings
were based on standardised common goals rather than in-
dividualised goals, which may reduce the person-centered
meaning of the COPM (Law et al., 1990). The PVQ is an
observational measure anchored to the session context, and
scores may be influenced by differences in delivery environ-
ments and baseline levels (Andersen et al., 2005). Accord-
ingly, these findings should be viewed as preliminary evi-
dence that contextual and interpersonal supports may am-
plify engagement and volition, rather than definitive evi-
dence of SRP superiority (Ryan & Deci, 2000).
The absence of between-group differences in GAS T-scores
at T1 may reflect measurement design rather than true
equivalence. The GAS was developed to capture individ-
ualised, meaningful change (Kiresuk & Sherman, 1968). In
this study, standardised common goals were applied to im-
prove comparability, which may have reduced responsive-
ness and content validity relative to individualised goal set-
ting. In addition, GAS T-scores were derived at a single
post-intervention time point, limiting the interpretation of
individual trajectories and change patterns. Thus, the GAS
findings may indicate that common-goal GAS designs are
less sensitive to small, individualised changes than tradi-
tional individualised GAS approaches, in which goals and
attainment levels are tailored to the participant’s baseline
and functional contexts (Steenbeek et al., 2007).
This study addressed potential reporting bias in home-based
interventions by reporting multidimensional fidelity indica-
tors (session attendance/completion, coaching participation,
weekly exercise time, and total dose) rather than relying
on a single adherence metric (Bollen et al., 2014). Stan-
dardised caregiver training and structured weekly coaching
may also enhance the reproducibility of HEP delivery and
align with evidence that caregiver barriers and psychoso-
cial determinants influence adherence in pediatric disability
(Lillo-Navarro et al., 2019; Niyonsenga et al., 2024; Novak
& Končar, 2022).
Although the present findings do not directly support a spe-
cific delivery strategy, the differing contextual characteris-
tics of SRP and HEP may inform future research on com-
bined or sequential models. SRP may support skill acquisi-
tion and engagement through structured feedback and peer
interaction, whereas HEP may facilitate repetition and gen-
eralisation in daily contexts (Rosenbaum & Stewart, 2004;

Ryan & Deci, 2000). When HEP-only delivery is necessary,
explicit caregiver training specification, coaching frequency,
feedback modalities, and barrier management may be crit-
ical for optimising implementation and outcomes (Lillo-
Navarro et al., 2019; Niyonsenga et al., 2024). Future work
should explicitly define and report coaching, practice con-
ditions, and feedback strategies across settings to clarify ac-
tive ingredients (Levac et al., 2009).

4.1. Limitations

Several limitations should be noted. As this is a single-
center exploratory study with a small sample (n = 16), the
results are not generalisable, and session frequency could
not be included as a covariate in the statistical model. Ad-
ditional constraints include diagnostic heterogeneity, con-
servative use of the GMFCS, PVQ context dependence, re-
duced responsiveness due to the common-goal GAS ap-
proach, and the absence of long-term follow-up (Andersen
et al., 2005; Steenbeek et al., 2007).

4.2. Future Directions

Future studies should recruit larger samples with functional
level stratification and incorporate 3–6-month follow-up as-
sessments. Measurement rigor should be strengthened using
PVQ scoring based on recorded sessions to improve stan-
dardization. A mixed GAS approach that combines individ-
ualised goals with standardised scoring rules may better bal-
ance clinical meaning and comparability. Finally, family-
level outcomes should be included, and models to identify
which families benefit the most from HEP may improve tar-
geting.

5. Conclusion
Both SRP and HEP were feasible and safe, meeting the
prespecified adherence thresholds without adverse events.
Activity-level outcomes improved over time in both groups,
while SRP showed more favorable patterns in participation-
related outcomes and therapy engagement. Future studies
may explore how the differing contextual strengths of SRP
and HEP can inform alternative delivery models.
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