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ABSTRACT
Background: Children with Autism Spectrum Disorder (ASD) frequently
present with postural and balance impairments. Physical therapy
interventions focused on these balance and posture deficits are crucial for
increasing functional independence and improving social participation
among autistic children.
Objective: The objective of this narrative review is to synthesize
controlled intervention literature from the past five years, 2020–2025 (1-
5) regarding balance training for autistic children and youth focusing on
Center of Pressure (CoP) metrics as outcome variable.
Methods: A total of 5 controlled trials, including randomized controlled
trials and quasi-experimental designs, were included in this narrative
review analysis.
Findings: Multiple balance focused interventions including psychomotor
programs, virtual reality, short session of hippotherapy and therapeutic
horseback riding showed consistent improvement in CoP measures and
other parameters associated with posture and balance in children and
youth with autism.
Conclusion: Structured, individualized balance intervention programs
support autistic population in their balance improvement and
rehabilitation. Despite the positive correlation seen in all these
experiments, study heterogeneity and limited number of strictly
experimental studies focused on CoP metrics for postural sway in autistic
children in the given time period are clear limitations which must be
considered for future studies.
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INTRODUCTION
Autism Spectrum Disorder (ASD) is a
neurodevelopmental condition characterized
by social communication issues and
repetitive behaviors with an estimated
prevalence of 1 in 40, characterized by
impairments in communication, social
reciprocity, and repetitive behaviors(6). The
symptoms may also include motor
impairments, especially common among
autistic children and youth are balance and
postural control deficits which negatively
impact their daily participation (1, 2). A
meta-analytic review of 15 balance
intervention studies in children and
adolescents with ASD reported a large
positive effect of balance-focused
interventions on standardized balance
performance scores, indicating that balance
is a motor skill highly responsive to targeted
training in autistic population, although
methodological differences across studies
warrant cautious interpretation (7). These
deficits may stem from altered sensory
integration, vestibular dysfunction, or poor
neuromuscular coordination in them.
Furthermore, meta-analytic evidence
indicates that exercise-based interventions,
including structured balance and motor
training, produce meaningful improvements
in balance and related motor outcomes in
children with ASD, highlighting the
potential efficacy of therapeutic physical
activity in this population (8). In this regard,
the outcome variable of Center of Pressure
(CoP) measures from force plate analysis
provide objective, quantitative data on
postural sway and serve as primary outcome
measures in research studies focused on

balance training. From the perspective of
physiotherapy practice, center of pressure
(CoP) parameters provides clinically
meaningful insights into posture and balance
impairments, which are commonly targeted
areas during neurorehabilitation of pediatric
population(1). Beyond the traditional
clinical setups, multisensory interventions
such as hippotherapy using horse
movements, have gained attention due to
their ability to provide rhythmic, three-
dimensional pelvic motions that mimic
pelvic movements during normal human gait
cycle. This may eventually help in
stabilizing postural sway in children with
ASD. (3, 5)
2. METHODS
A structured literature search was conducted
across databases including PubMed, Scopus,
and Google Scholar using keywords such as
"autism," "balance training," and "postural
control" and “CoP” using Boolean operators
“And” and “Or”. Initially, total 13 studies
were screened, that included case reports,
observational studies, clinical trials, both
experimental and quasi-experimental studies
and systematic reviews. After applying the
strict inclusion criteria of including only
experimental studies a total of 5
intervention-based studies, 2 experimental
(2, 4) and 3 quasi-experimental studies (1, 3,
5) published between the duration of 2020
and 2025 were included in the narrative
review. These studies focused on pediatric
population or youth with ASD populations.
Studies that did not include CoP metrics as
outcome variable to assess postural sway
were excluded.

3. RESULTS
Table 1 summarizes the characteristics and findings of the 5 controlled trials included in this
review.
Table 1: Summary of Controlled Trials on Balance Training in ASD Measuring CoP

Authors & Year Sample Intervention Duration Outcome Key Findings
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Authors & Year Sample Intervention Duration Outcome Key Findings

Hassen et al.,
2023 (1) 30 Psychomotor

training 9 weeks CoP
area/velocity

Improved static
postural control

Caldani et al.,
2020 (2) 20 Postural training

(VR) 4 weeks CoPArea Improved postural
stability

Coccia et al.,
2025 (3) 120 Hippotherapy

(HPOT)
30-min
session

CoP
Displacement

Immediate reduction
in sway

Falivene et al.,
2025 (4) 20 Immersive VR

(GRAIL) 5 weeks CoP; MABC-2
Reduced sway;
improved motor
skills

Vives-Vilarroig
et al., 2025 (5) 9 Horseback riding 3-9 months CoP velocity Improved postural

control

4. DISCUSSION
This review highlights the efficacy of
different types of balance training including
land-based psychomotor training, virtual
reality, and horseback riding in improving
balance control and function mobility in
children and youth with ASD. Results across
these studies consistently show a positive
correlation between these interventions and
Centre of Presssure measures. These
findings are consistent with the preliminary
case-report evidence of Jabouille et al., who
demonstrated that highly individualized or
tailored balance training programs can lead
to substantial reductions in postural sway
even within short intervention periods,
despite very small sample sizes, highlighting
the responsiveness of balance control
systems in children with ASD (9). The
findings from Coccia et al. (2025) are
particularly notable due to the immediate
reduction in CoP displacement following
only a single 30-minute short hippotherapy
session. This suggests that the vestibular and
proprioceptive input provided by the horse's
movement can rapidly modulate the
sensory-motor systems responsible for

balance in the autistic population(3). There
was a visible decrease in postural sway and
improved motor control in some. The
objective nature of CoP metrics is vital for
the accurate assessment of the efficacy of
such balance targeted rehabilitative
protocols(4).
Limitations: The current evidence is limited
by number of experimental studies available
with CoP as variable outcome to measure
postural sway in children with ASD during
the time interval from 2020-2025 and many
studies have very short follow-up periods. A
recent systematic review of postural balance
control interventions in individuals with
ASD noted that while a wide variety of
sensorimotor and physical activity programs
appear to benefit postural control, the
overall evidence is limited by small sample
sizes, methodological variability, and a lack
of large-scale randomized trials, indicating
the need for more rigorous studies with
population-specific outcome measures to
strengthen the evidence base for balance
interventions in this population (10).
Furthermore, the 5 studies included in this
narrative review show a heterogeneity in
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protocols and types of intervention, which
highlights the need for standardized
intervention guidelines in future studies.
5. CONCLUSION
Balance training is an essential part of
postural rehabilitation and balance training
for children and youth with ASD. Evidence
from latest controlled trials (2020–2025)
shows marked improvements in CoP metrics,
functional mobility, and overall social
participation in autistic population. While
immediate balance improvements were
observed in hippotherapy protocols, further
research is required to determine if these
gains in CoP stability are maintained long-
term or if frequent 'booster' sessions are
necessary to sustain the improvement in
postural control. (3, 5) Future research
should prioritize large-scale, well-controlled
trials using standardized protocols to
establish definitive clinical guidelines.
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