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Abstract
Keywords Purpose: Those with ASD suffer from difficulties with balance, postural
Autism  Spectrum  Disorder;  control, coordination, and functional mobility. The use of sensory-motor
sensory-motor integration; balance; integration in addition to traditional physical therapy may provide additional
postural control; Berg Balance benefit. The purpose of this research is to find out the effect of the combination
Scale; Timed Up and Go. of sensory-motor integration with traditional physical therapy on the balance

and functional mobility of those with ASD.

Methods: Randomized controlled trial study was carried out on 60 children
Atrticle History with ASD at Step Ahead Autism Centre, Lahore. Participants were equally
Received: 25 June 2026 divided into two groups through the process of sealed envelope method. Group
Accepted: 16 September 2026 1 was exposed to sensory-motor integration along with traditional
Published: 02 October 2026 physiotherapy, while Group 2 was exposed only to traditional physiotherapy.

The sessions were 25 to 30 minutes long, performed four times a week for four

months. Balance was measured through the Berg Balance Scale (BBS), while

Copyright @Author functional mobility was measured by performing TUG test both pre and post-
Corresponding Author: * intervention.
Shahid Rasool Results: There were also observed statistically significant within-group

improvements in terms of BBS and TUG (p < .001). Specifically, in Group
1, the BBS increased from 34.77 + 2.70t0 41.77 + 2.87, and TUG reduced
from 14.64 + 1.43 to 10.95 + 1.69 seconds. In turn, in Group 2, BBS
increased from 36.06 + 3.19 to 40.36 + 3.24, and TUG decreased from
15.28 + 1.58 to 13.38 + 1.80 seconds.

Conclusion: Improvement was seen in both treatment groups concerning
balance and functional mobility. More significant numerical changes were
noted in the treatment group where sensory-motor integration training was
done alongside the traditional physical therapy sessions. This indicates that
sensory-motor integration training can add more value to the lives of children

with ASD.
INTRODUCTION interaction as well as restricted or repetitive
Autism  Spectrum  Disorder (ASD) is a patterns of behavior, interests or
neurodevelopmental disorder that involves activities(Gardinal et al., 2026). Despite the fact
impairments in social communication and that the features characterizing ASD diagnosis
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have mostly to do with social communication and
restricted or repetitive behaviors, many children
diagnosed with ASD also show impairments in
motor function, coordination, balance, and
movement(Gonzalez Leon &  Gonzalez-Olguin,
2024). Motor impairments in children with ASD
can negatively impact their participation in
activities of daily living and have an effect on
independence and quality of life. Motor
impairments in children with ASD may involve
issues with motor planning, postural control,
bilateral coordination, walking, and balance.
Problems with the maintenance of postural
control are bound to negatively impact
participation in physical activities and add to the
difficulties associated with functional activities
(Miller et al., 2023). Balance control is especially
significant because it involves integration of
different senses in order to elicit proper postural
reactions(Podsiadlo & Richardson, 1991).
Sensory-motor integration involves organizing
sensory information in order to facilitate
appropriate and goal-directed motor responses
(Narzisi et al., 2022). Sensory-motor interventions
can include vestibular stimulation, proprioceptive
activities, tactile input, balance activities,
coordination activities, and functional movement
activities. Sensory-motor interventions could be
especially pertinent to children with ASD given
that sensory processing issues can impact motor
planning and posture (Su et al., 2025).

In prior research, issues with balance and postural
control have been identified in children with ASD
(Qu et al., 2025). According to a systematic review
and meta-analysis problems with several different
measures of balance control have been found in
children and adolescents with ASD, including
sensory orientation, verticality, and anticipatory
postural adjustments(Xu et al., 2025). From these
results, it seems that balance deficits in ASD are
multifactorial in nature(Siqueiros et al., 2025).
Intervention studies have also demonstrated that
interventions that include exercise and motor
activities can be helpful in improving postural
stability and motor skills in children with ASD.
Demonstrated an improvement in postural
control after receiving psychomotor rehabilitation

therapy (Ben Hassen et al., 2023). Similarly
observed an improvement in the balance function
and executive function of children after sensory
integration  training(Deng et al., 2023).
Furthermore, also observed positive effects of
postural rehabilitation in children with ASD in
terms of postural control(Caldani et al., 2020). A
meta-analysis and found positive effects of exercise
interventions that target balance in children with
ASD(Djordjevi¢ et al., 2022).

Recent literature provides more evidence
regarding structured sensory motor interventions.
Observed that structured sensory motor exercise
program improves postural stability in autistic
children(Aly et al., 2026). Several systematic
reviews have also provided evidence of the
effectiveness of sensory processing and sensory
integration interventions for autism despite
different methodologies employed in
studies(Camino-Alarcon et al, 2024).A
conclusion that several interventions have the
capacity to improve the postural balance of
individuals with ASD(Date et al., 2024).
However, a need still exists for conducting
comparative clinical trials between sensory-motor
integration  training  supplemented  with
conventional physical therapy versus conventional
physical therapy alone. Such a comparative study
is needed since conventional physical therapy
could improve strength, movement, balance,
flexibility, and functional performance of
participants by itself. An active comparison group
makes it possible to analyze the added value of the
sensory-motor integration training.

The current randomized controlled trial was
aimed at the evaluation of the influence of
supplementary sensory-motor integration training
on balance and functional mobility of children
with ASD compared with conventional physical
therapy alone. The main outcome measures were
balance assessed via the Berg Balance Scale (BBS)
and functional mobility measured using the

Timed Up and Go (TUG) test.
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Methods

Study Design: This research utilized a randomize
control trial method in comparing the effect of
sensory motor integration therapy coupled with
regular physical therapy versus regular physical
therapy alone. This study was done at Step Ahead
Autism Center, Lahore, Pakistan.

Participants: In total, 60 children who were
suffering from ASD took part in this study. The
participants were divided evenly into two groups,
with 30 participants per group. Group 1
underwent sensory-motor integration exercises
along with regular physical therapy, while Group
2 underwent only physical therapy(Hariri et al.,
2022). The real data set consisted of participants
who were 7-12 years old.

Eligibility Criteria: The participants in the study
were children diagnosed with ASD, who could
comprehend simple instructions given verbally
and were capable of participating in structured
physical activities. The eligibility criteria for the
study included only those children who did not
have any other neurological condition besides
autism, severe musculoskeletal abnormalities or
disabilities, significant cognitive deficits, recent
surgery or injuries, or any uncontrolled medical
conditions that affect physical activities.

Sample Size and Allocation: Sample Size
Estimation was conducted through G Power
software, assuming effect size of 0.50, significance
level of .10, power of study of .60 and allocation
ratio of 1:1. Subjects were enrolled from the
clinical setting and then allocated into the two
intervention groups by way of sealing envelopes.

Intervention:
. Activi Session Total
Group | Intervention ty ) Frequency ) Purpose
Components Duration Duration
Vestibular
training,
roprioceptive .
b . p' b ) To improve
training, tactile
. . sensory
Senso stimulation, rocessin.
i coordination p &
Integration : balance,
Training + exercises, along ostural
Group 8 with 25-30 4 b
Conventional . ) . 4 months control,
A ) conventional minutes sessions/week
Physical i motor
PT exercises .
Therapy h coordination,
such as
(CPD) : and
stretching, .
: functional
strengthening, 1.
mobility
and range of
motion (ROM)
exercises
Conventional To improve
PT exercises general
Conventional such as strength,
Group Physical stretching, 25-30 4 mobility,
: , ) 4 months .
B Therapy strengthening, minutes | sessions/week coordination,
(CPT) only and range of balance, and
motion (ROM) functional
exercises performance
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Outcome Measures

Berg Balance Scale: The balance test was done
using the Berg Balance Scale (BBS). This scale is
made up of 14 functional tests that evaluate the
different features of static and dynamic balance.
Each of these tests can be scored on a scale of O to
4, giving a total score of 56. The BBS test was
conducted both pre and post four month
intervention period.

Timed Up and Go Test: Mobility was tested
through Timed Up and Go (TUG) Test. In this
test, the patient rises from the chair, walks for
about 3 meters, and then turns to walk back to the
chair. This is done while the time taken to do so is
measured in seconds. The shorter the time, the
better the functional mobility. This test was
conducted at baseline and after the intervention.

Data Collection Procedure: The baseline
demographic data of the subjects was determined
before the administration of the intervention.
Subjects were tested using the BBS and TUG
before conducting the intervention. Upon
completing the four-month intervention, all
subjects underwent testing once again using the
aforementioned tests. The signed informed
consent was done by the parent or guardian of the
subjects. The identities of the subjects were kept
anonymous.

Table 1 Demographic Characteristics of Participants

Statistical Analysis: Data analysis was performed
using Statistical Package for the Social Sciences
(SPSS), Version 26, as stated in the study protocol.
Descriptive statistics were utilized to describe the
characteristics and measures obtained from
participants. Mean and standard deviation were
used in the summary of continuous variables.
Normality of the sample distribution was analyzed
using the Shapiro-Wilk test. Within-group pre-
and postintervention changes were evaluated
through appropriate paired comparisons. Change
scores were computed for between-group
comparisons. According to the study protocol, p-
value <.10 was considered as the significance level.
For the current manuscript, the results were
compared with the raw data in the SPSS dataset.
Values of p =.087 and p = .105, which were stated
in the thesis for the BBS and TUG change,
respectively, could not be verified by the raw data.
Statistically significant between-group difference
in change was demonstrated for both outcomes
using p-value < .001. Thus, results obtained from
the raw data were reported in the current
manuscript in contrast to the thesis.

Results

Participant Characteristics: There were 60 ASD
children who participated in the research, with 30
participants assigned to each group. The average
age of the children in Group 1 was 10.03 + 1.97
years, while the average age in Group 2 was 9.67 *
1.79 years. Age difference between groups was not
statistically significant (p = .454).

Demographic Group 1: SIT + CPT Group 2: CPT Between-group p-
characteristic (n=30) (n=30) value
Age (years), Mean = SD 10.03 + 1.97 9.67 +1.79 0.454
Age range (years) 7-12 7-12 —

Since there was no statistical significance of age among the groups, it can be said that the average age was

similar for both the groups.
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Figure 1 Age Distribution By treatment Group

Normality Analysis: The Shapiro-Wilk test results
showed that the major pre- and post-intervention
outcomes had nearly normal distribution in both
groups. For Group 1, the Shapiro-Wilk test results
were as follows: pre-intervention BBS, W =.971, p
= .564; post-intervention BBS, W = .960, p = .303;
pre-intervention TUG, W = 988, p = .979; and
post-intervention TUG, W = .952, p = .194.For

Group 2, the results were as follows: pre-
intervention BBS, W = 971, p = .556; post-
intervention BBS, W = 976, p = .701; pre-
intervention TUG, W = .954, p = .220; and post-

intervention TUG, W = 981, p = .850.

Balance Outcomes: For Group 1, there was a
notable improvement in their BBS scores after the
intervention program. The mean BBS score for
this group increased from 34.77 £ 2.70 before the
intervention to 41.77 + 2.87 after the
intervention, which is an approximate 7.00 point
improvement. This within-group difference was
statistically significant (p < .001).For Group 2,
there was also a notable improvement in their BBS
scores after the intervention program. The mean
BBS score for this group increased from 36.06 +
3.19 before the intervention to 40.36 + 3.24 after
the intervention, which is an approximate 4.30
point improvement (p < .001). Therefore, both
treatments resulted in enhanced balance, but the
difference in numbers is larger for Group 1.

Table 2 Within-Group Comparison of Pre- and Post-Intervention Scores in Group 1

Outcome Pre-intervention Post-intervention Mean eval val
Measure Mean = SD Mean + SD Difference vaiue pvalue
BBS 34,77 £ 2.70 41.77 £ 2.87 7.00 40.262 <0.001
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TUG 14.64 + 143 10.95 + 1.69 —3.69 —23.766 <0.001
(seconds)
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Figure 2 Within-Group Comparison of Pre- and Post-Intervention Scores in Group 1

Functional Mobility Qutcomes: Improvement in
functional mobility was observed in both the
groups. In group 1, the mean TUG completion
time was reduced from 14.64 + 1.43 seconds prior
to intervention to 10.95 * 1.69 seconds post
intervention, which shows a reduction of about
3.69 seconds. The difference was statistically

significant (p<.001). In group 2, the mean TUG
completion time was reduced from 15.28 + 1.58
seconds to 13.38 * 1.80 seconds, showing a
reduction of about 1.91 seconds. The difference
was statistically significant (p<.001).The reduction
in TUG completion time was numerically larger in
group 1 compared to group 2.

Table 3 Within-Group Comparison of Pre- and Post-Intervention Scores in Group 2

Outcome Pre-intervention Post-intervention Mean eval p-
Measure Mean + SD Mean + SD Difference value value
BBS 36.06 +3.19 40.36 + 3.24 4.30 30.094 | <0.001
TUG 15.28 £ 1.58 13.38 + 1.80 —1.91 —16.869 | <0.001
(seconds)

Between-Group Comparison: This data set of
SPSS was employed to confirm the differences
between groups in changes of scores. BBS score
change in Group 1 was approximately 7.00 points
whereas in Group 2 - 4.30 points. The between-
group difference in BBS score change was

statistically significant (p < .001).TUG score
change in Group 1 was approximately 3.69
seconds while in Group 2 - 1.91 seconds. The
between-group difference in TUG score change
was statistically significant too (p < .001).Hence,
the confirmed data set demonstrates that Group 1
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had significantly more progress in balance and
functional mobility than Group 2.

Table 4 Between-Group Comparison of BBS Scores

BBS Measure Group 1: SIT + CPT Mean = SD | Group 2: CPT Mean + SD | tvalue | p-value
Pre-intervention 34.77 £ 2.70 36.06 +3.19 —1.686 | 0.097
Post-intervention 41.77 £ 2.87 40.36 + 3.24 1.777 0.081

Change score 7.00 £0.95 4.30 £ 0.78 11.958 | <0.001
45 41.77 20.36
40

34.77 36.06
35
309
]
252
[an]
202
155
10
5
0
Assessment
Pre-test Post-test
M Group 1 BBS H Group 2 BBS
Figure 3 Between-Group Comparison of BBS Scores
Table 5 Between-Group Comparison of TUG Scores
TUG Measure Group 1: SIT + CPT Mean * Group 2: CPT Mean * evalue pvalue
SD SD
Pre-intervention 14.64 + 1.43 15.28 £ 1.58 —1.656 0.103
_ Pose 10.95 + 1.69 13.38 + 1.80 —5367 | <0.001
intervention
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Change score —-3.69 £ 0.85 —191+£0.62 9.259 <0.001
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Figure 4 Between-Group Comparison of TUG Scores
Discussion domains of impairment in children with ASD. For

The objective of this randomized control trial was
to test whether the addition of sensory motor
integration therapy along with conventional
physical therapy was effective in improving the
balance and functional mobility in children with
autism spectrum disorder as compared to
conventional physical therapy only. The main
outcome of this study was that both treatment
groups showed significant improvements in
balance and functional mobility after a four-
month intervention period. But the group
receiving sensory motor integration therapy along
with conventional physical therapy had improved
balance and functional mobility by a greater
extent. More importantly, the verification of this
study using the underlying SPSS data set indicated
that there was statistical significance in the change
in the scores of BBS and TUG between two groups
of participants. The improvement in BBS was very
impressive in this case. Participants who received
sensory motor integration therapy showed an
improvement in the mean BBS score from 34.77
to 41.77, whereas those receiving conventional
physical therapy improved from 36.06 to 40.36.
The mean improvement was approximately 7.00
points in Group 1 compared with 4.30 points in
Group 2.

This is aligned with existing literature indicating
that balance and postural control are motor

instance, Xu et al. (2025) noted that there were
impairments in sensory orientation, verticality,
and anticipatory postural adjustments in children
and adolescents with ASD. Balance control is
multidimensional; hence, it calls for interventions
that consider factors beyond muscle strength and
range of motion alone. The greater improvements
in Group 1 could have been facilitated by the
multidimensional approach used in the sensory-
motor intervention. Vestibular, proprioceptive,
tactile, coordination, balance, and functional
activities were part of the sensory-motor
intervention. The activities entail processing of
sensory information and motor responses; hence,
the participants have chances of improving their
postural reactions, coordination, body awareness,
and balance through repeated practice. The results
are in line with those of Deng et al. (2023) that
indicated improvement in balance in ASD
children after sensory integration training. The
results suggested that sensory integration
interventions have an impact on the processing of
visual, vestibular, and proprioceptive information
for postural control.

Improvements in postural control following
psychomotor rehabilitation were also found by
Ben Hassan et al. (2023) in children with ASD.
Despite the fact that the intervention methods and
outcome measures used by the authors are
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different from the ones employed in the current
study, the results add even more credibility to
structured intervention methods in terms of
postural performance. Moreover, the outcomes of
the present study are similar to the findings of the
meta-analysis conducted by Djordjevi¢ et al. (2022)
and demonstrating positive impact of exercise
interventions intended at improving the balance
in children with ASD. In general, the research
evidence demonstrates that the use of structured
motor intervention is quite effective in the case of
children with ASD. The improvements in TUG
performance were found in both groups of
participants as well. Group 1 improved their
performance from 14.64 seconds to 10.95
seconds, while Group 2 was able to improve their
performance from 15.28 seconds to 13.38
seconds. The bigger decrease in TUG time in
Group 1 shows a bigger numerical improvement
in functional mobility after the inclusion of
sensory-motor integration training.

The improved results in the conventional physical
therapy group are also clinically meaningful.
Conventional  physical therapy comprised
stretching,  strengthening,  range-of-motion,
balance training, and functional movement. Such
interventions might enhance physical skills
needed for functional movement, such as strength
of the lower limbs, efficient movement, flexibility,
balance, and transitional movements. Additional
gains in Group 1 might be attributed to the role
played by sensory-motor activities in the dynamic
functional performance of participants. In order
to perform a test of TUG, one has to integrate
several motor skills, namely to rise from a chair,
start walking, turn, maintain dynamic balance,
and sit down. These skills might be gained through
sensory-motor activities as they enable repeated
coordination of sensory data with movement. The
results of the research coincide with the results of
Su et al. (2025). They indicated that intervention
with whole-body movements could result in
improved gross motor performance in children
with ASD. These findings confirm the general idea
that active interventions could lead to motor
gains. This work extends this idea, demonstrating

gains after both conventional physical therapy and
sensory-motor and physical therapy interventions.
Furthermore, the current research findings align
with those from systematic reviews that focus on
the importance of sensory-processing and sensory-
motor interventions. According to Camino-
Alarcon et al. (2024), there is evidence that
supports  sensory-processing and  sensory
integration, while according to Date et al. (2024),
there are various types of interventions linked to
improved postural balance in people with ASD.
The major strength of the current research is that
an active control group is used. Since both groups
undergo conventional physical therapy at the same
frequency and over the same period of time, the
difference can be analyzed in regard to the sensory-
motor integration component only. Such
comparison is more informative than comparing
sensory-motor intervention with no intervention
at all. Another strength of the current research is
that the intervention takes four months. In this
way, the participants have more time to get used
to the intervention procedures.

However, one must be cautious when interpreting
the findings as evidence of the single cause of the
observed improvements. ASD is highly variable; in
addition to age and cognition, sensory integration
and processing abilities, severity of ASD,
motivation, and assistance can influence motor
performance. The current research investigated
the functional outcomes, but did not examine
sensory processing, neurophysiological
functioning, and postural stability. Consequently,
it is impossible to specify the physiological cause of
the observed differences based on the provided
data. The interpretation of the statistical findings
must also be cautious. There was inconsistency in
the p-values for the between-groups difference in
change scores in the original thesis: p = .087 for
BBS and p =.105 for TUG in some sections, while
another results section presented p <.001 for both
outcomes. Checking the findings with the
underlying SPSS dataset reveals that p < .001 for
both differences between groups in change scores.
The current paper utilizes the p-values that are
backed by the underlying dataset. Since the proven
between-groups result is statistically significant at
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p <.001, the statement about higher improvement
in Group 1 does not depend on the unusually high
p <.10 criterion initially set in the thesis. However,
the initial approach to statistical analysis should
remain unchanged in the description of the
research.

Conclusion

The results of the current randomized controlled
trial have revealed significantly improved balance
and functional mobility in children with ASD who
were  administered  either  sensory-motor
integration therapy in combination with
traditional physical therapy treatment or only
traditional physical therapy treatment. Children
who received the combination of the two types of
therapies have shown significantly better results in
both BBS and TUG tests than children who have
been provided with traditional physical therapy
treatment only. The verified differences in change
scores between the groups of children have turned
out to be statistically significant for both BBS and
TUG (p <.001). The obtained results indicate the
possibility of using the technique of sensory-motor
integration therapy as a complementary one in

traditional physical therapy for children with
ASD.

Limitations

1. Firstly, the number of children included in the
sample was quite limited - only 60 children
participated in the study, with half of them in
each group. Such a small sample size makes it
hard to generalize results to other children with
autism.

2.Secondly, the experiment was carried out in one
clinical center in Lahore. Different clinical
settings, different rehabilitative resources,
different therapists and patients may lead to
different results, thus making it difficult to
generalize to other groups of people.

3.Thirdly, the experimental treatment period was
four months, but there is no information about
the follow-up period after the intervention.

Recommendations

1.The studies need to use a bigger sample size in
future to increase the generalizability of the
results.

2. The follow-up evaluations need to be
considered in order to identify whether there is
any sustained improvement in the balance and
functional mobility after the completion of
intervention.

Further research needs to consider using
objective measurements of postural control
and balance along with clinically assessed
functional scales.

Funding
No funding was received for this study.

Ethics Approval

The study was conducted according to the ethical
guidelines of TIMES University, Multan, Pakistan,
and was approved under IRB No.
TIMES/AD/2026/1133.  Written  informed
consent was obtained from parents/guardians,
and participant information was kept confidential.

Author Contributions

Shahid Rasool: conceptualization, methodology,
data collection, data analysis, interpretation of
results, and manuscript preparation. Muhammad
Hassan  Sajjad: supervision and academic
guidance. Hamna Maryam: minor contribution to
the research and manuscript preparation. All
authors reviewed and approved the final
manuscript.

Acknowledgements

The authors sincerely thank the children and their
parents/guardians who participated in this study.
The authors also acknowledge the support and
cooperation of the staff at Step Ahead Autism
Center, Lahore, and the Department of Physical
Therapy, TIMES University, Multan, Pakistan, for

facilitating the research process.

https://ijournalar.com

| Rasool et al., 2026 |

Page 1519



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH
International Peer-Reviewed Research Journal

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972

Volume 3 ¢ Issue 6 * October 2026

Conflict of Interest
The authors declare that they have no conflict of interest.

REFERENCES Deng, J., Lei, T., & Du, X. (2023). Effects of
Aly, M., Galal, M., Alzahrani, T., Alsowayan, M., sensory integration training on balance

Fakehy, M., & Mohamed, S. (2026). A
Structured  Sensory-Motor  Exercise
Program Improves Balance and Parent-
Reported Sensory Reactivity in Autistic
Children. OTJR (Thorofare N J),
15394492251409685.
https://doi.org/10.1177/153944922514
09685

Ben Hassen, I., Abid, R., Ben Waer, F.,

Masmoudi, L., Sahli, S., Driss, T., &
Hammouda, O. (2023). Intervention
Based on Psychomotor Rehabilitation in
Children with Autism Spectrum Disorder
ASD: Effect on Postural Control and
Sensory Integration. Children (Basel),
1009).
https://doi.org/10.3390/children10091
480

Caldani, S., Atzori, P., Peyre, H., Delorme, R., &

Bucci, M. P. (2020). Short rehabilitation
training program may improve postural
control in children with autism spectrum
disorders: preliminary evidences. Scientific
Reports, 10(1), 79117.
https://doi.org/10.1038,/541598-020-
649224

Camino-Alarcon, J., Robles-Bello, M. A., Valencia-

Naranjo, N., & Sarhani-Robles, A. (2024).
A Systematic Review of Treatment for
Children  with  Autism  Spectrum
Disorder: The Sensory Processing and
Sensory Integration Approach. Children
(Basel), 11(10).
https://doi.org/10.3390/children11101
222

Date, S., Munn, E., & Frey, G. C. (2024). Postural

balance control interventions in autism
spectrum disorder (ASD): A systematic
review. Gait Posture, 109, 170-182.
https://doi.org/10.1016/j.gaitpost.2024.
01.034

function and executive function in
children with autism spectrum disorder:
evidence from Footscan and fNIRS. Front
Psychol, 14, 1269462.
https://doi.org/10.3389/fpsyg.2023.126
9462

Djordjevi¢, M., Memisevic, H., Potic, S., & Dijuric,

U. (2022). Exercise-Based Interventions
Aimed at Improving Balance in Children
with Autism Spectrum Disorder: A Meta-
Analysis. Percept Mot Skills, 129(1), 90-119.
https://doi.org/10.1177/003151252110
60231

Gardinal, M., Fiebrantz, A., Viana, M. O.,

Rodacki, A. L. F., & Pavao, S. L. (2026).
Dynamic Postural Control in Children
with Autism Spectrum Disorder: A
Systematic Review. Phys Occup Ther
Pediatr, 46(2), 172-203.
https://doi.org/10.1080,/01942638.202
5.2564233

Gonzilez Ledn, N., & Gonzalez-Olguin, A. (2024).

[Motor intervention strategies on postural
control in children and youth with autism
spectrum disorder: A systematic review).
Rehabilitacion  (Madr), 58(1), 100820.
https://doi.org/10.1016/j.rh.2023.1008

20 (Estrategias de intervencién motora
sobre el control postural en nifos y
jovenes con trastorno del espectro autista:
una revision sistematica.)

Hariri, R., Nakhostin-Ansari, A., Mohammadi, F.,

Memari, A. H., Oskouie, I. M., &
Haghparast, A. (2022). An Overview of
the Available Intervention Strategies for
Postural Balance Control in Individuals
with Autism Spectrum Disorder. Autism
Res Treat, 2022, 3639352.
https://doi.org/10.1155/2022/3639352

https://ijournalar.com

| Rasool et al., 2026 |

Page 1520


https://doi.org/10.1177/15394492251409685
https://doi.org/10.1177/15394492251409685
https://doi.org/10.3390/children10091480
https://doi.org/10.3390/children10091480
https://doi.org/10.1038/s41598-020-64922-4
https://doi.org/10.1038/s41598-020-64922-4
https://doi.org/10.3390/children11101222
https://doi.org/10.3390/children11101222
https://doi.org/10.1016/j.gaitpost.2024.01.034
https://doi.org/10.1016/j.gaitpost.2024.01.034
https://doi.org/10.3389/fpsyg.2023.1269462
https://doi.org/10.3389/fpsyg.2023.1269462
https://doi.org/10.1177/00315125211060231
https://doi.org/10.1177/00315125211060231
https://doi.org/10.1080/01942638.2025.2564233
https://doi.org/10.1080/01942638.2025.2564233
https://doi.org/10.1016/j.rh.2023.100820
https://doi.org/10.1016/j.rh.2023.100820
https://doi.org/10.1155/2022/3639352

INTERNATIONAL JOURNAL OF ADVANCED RESEARCH

International Peer-Reviewed Research Journal
ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972

Volume 3 ¢ Issue 6 * October 2026

Miller,

Narzisi,

H. L, Templin, T. N., Fears, N. E,,
Sherrod, G. M., Patterson, R. M., &
Bugnariu, N. L. (2023). Movement
smoothness during dynamic postural
control to a static target differs between
autistic and neurotypical children. Gait
Posture, 99, 76-82.
https://doi.org/10.1016/].gaitpost.2022.
10.015

A., Fabbri-Destro, M., Crifaci, G.,
Scatigna, S., Maugeri, F., Berloffa, S.,
Fantozzi, P., Prato, A., Muccio, R,
Valente, E., Viglione, V., Pecchini, E.,
Pelagatti, S., Rizzo, R., Milone, A,
Barone, R., & Masi, G. (2022). Sensory
Profiles in School-Aged Children with
Autism Spectrum Disorder: A Descriptive
Study Using the Sensory Processing
Measure-2 (SPM-2). J Clin Med, 11(6).
https://doi.org/10.3390/jcm 11061668

Podsiadlo, D., & Richardson, S. (1991). The

timed "Up & Go" a test of basic
functional mobility for frail elderly
persons. ] Am Geriatr Soc, 39(2), 142-148.
https://doi.org/10.1111/j.1532-
5415.1991.tb01616.x

Qu, H., Wang, J., Shirley, D. J., Gemmell, H. M.,

Christensen, D., Orlando, A. M.,
Romero, R. A., Zielinski, B. A., & Wang,
Z. (2025). Atypical Postural Control
Variability and Coordination Persist Into
Middle and Older Adulthood in Autism
Spectrum Disorder. Autism Res, 18(4),
752-764.
https://doi.org/10.1002/aur.70024

Siqueiros, J., Holloway, K., Lin, M.-L., Neely, L.,

Cordova, A., Land, W., Oyama, S., &
Park, S-W. (2025). Influence of loud
auditory noise on postural stability in
autistic children: an exploratory study.
Scientific Reports, 15(1), 19882.
https://doi.org/10.1038,/s41598-025-
04686

Su, W. C., Srinivasan, S., & Bhat, A. N. (2025).

Effects of Creative Movement, General
Movement, or Seated Play Interventions
on Motor Performance in Children with
Autism Spectrum Disorder: A Pilot
Randomized Controlled Trial. Res Autism
Spectr Disord, 119.
https://doi.org/10.1016/j.rasd.2024.102
501

Xu, W., Li, N., & Qi, J. (2025). Balance Control

in Children and Youth with Autism
Spectrum Disorder: A Systematic Review
and Meta-Analysis. Alpha Psychiatry, 26(3),
42869.
https://doi.org/10.31083/ap42869 .

https://ijournalar.com

| Rasool et al., 2026 |

Page 1521


https://doi.org/10.1016/j.gaitpost.2022.10.015
https://doi.org/10.1016/j.gaitpost.2022.10.015
https://doi.org/10.3390/jcm11061668
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.1002/aur.70024
https://doi.org/10.1038/s41598-025-04686-x
https://doi.org/10.1038/s41598-025-04686-x
https://doi.org/10.1016/j.rasd.2024.102501
https://doi.org/10.1016/j.rasd.2024.102501
https://doi.org/10.31083/ap42869

