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Abstract

Objective: This systematic review synthesized current evidence on the effects of yoga interventions on social communica-
tion, motor abilities, physical health, and symptom severity in children and adolescents with autism spectrum disorder (AS-
D).

Methods: A systematic search of PubMed and CINAHL was conducted up to August 2025. Eligible studies included ran-
domized controlled and clinical trials involving participants <18 years with ASD. Data were extracted on study design, inter-
vention characteristics, and outcomes. Risk of bias was assessed using the Joanna Briggs Institute (JBI) tool. Due to hetero-

geneity, a narrative synthesis was performed.

Results: Of 57 records screened, 7 studies met inclusion criteria (2 RCTs, 5 clinical trials) conducted in the United States, In-
dia, and Iran, including children aged 3-16 years. Yoga interventions varied in duration and format (school-based, struc-
tured group sessions, or remote programs). Overall, yoga improved bilateral coordination, gross motor skills, balance,
strength, and flexibility. Reductions were observed in autism symptom severity, irritability, social withdrawal, and behavio-
ral dysregulation. Several studies also reported improvements in sleep, gastrointestinal function, and social communication

skills, including eye contact, imitation, and turn-taking.

Conclusions: Yoga shows promise as a complementary therapy for children with ASD, enhancing motor, behavioral, and so-

cial outcomes. However, evidence remains limited by small sample sizes, variable intervention protocols, and heterogeneity
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of measures. Larger, standardized randomized trials are needed to confirm efficacy and support clinical integration.
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Lay Summary

This review looked at studies on yoga programs for children with autism to understand whether yoga can support their
daily functioning and well-being. Overall, yoga was found to help improve social communication, motor skills, physical
health, and certain behavioral challenges, including irritability and sleep or digestive difficulties. These findings suggest
that yoga may be a helpful complementary activity for children with autism, although more large studies are needed to

confirm these benefits.
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Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition that influences how children communicate, interact so-
cially, and manage everyday behaviors. Although every child on the spectrum shows a different mix of strengths and chal-
lenges, certain patterns tend to appear reduced social reciprocity, unusual sensory responses, and, quite often, delays in lan-
guage or motor skills. These characteristics seem to result from a combination of genetic and environmental factors, along with
autoimmune and perinatal influences. At present, ASD affects about 1 in 44 children [1] The broader spectrum still includes
what were once separate diagnoses, such as Asperger’s syndrome, PDD-NOS, Rett syndrome, and Childhood Disintegrative Di-
sorder [2].

Motor-related differences are frequently among the earliest signs. Children may have trouble with coordination or maintaining
balance, and tasks that involve fine motor control can be more demanding than expected for their age (Bhat et al., 2011; Staples
& Reid, 2010). Many also face challenges in imitation or praxis; copying a movement, judging spatial placement, or learning a
new motor sequence may take more time or effort. Since these skills underpin everyday functioning and many social
exchanges, such difficulties can limit both peer interaction and independence in daily life [3]. Added to this, sleep disturbances
and gastrointestinal problems are common and can intensify emotional and behavioral challenges (Miano et al., 2007; Rao et
al., 2008).

Because ASD spans physical, cognitive, and emotional domains, researchers have shown growing interest in yoga as a possibly
helpful complementary practice. Yoga brings together movement, breathing exercises, and relaxation techniques, and has been
linked to improvements in balance, attention, body awareness, and emotional regulation [4, 5]. Some early studies even report
gains in imitation and social communication, perhaps because yoga provides a calm, structured context in which children can

engage in shared movement and regulated breathing [6, 7].

Still, the research landscape remains uneven. Many studies involve small groups of participants or use very different tools to
measure outcomes, which makes the existing evidence difficult to compare. Importantly, no recent review has tried to bring to-
gether findings across several key areas motor development, social communication, physical health, and symptom severity. For
this reason, the goal of the present review is to gather and assess the available clinical evidence and to consider how yoga might

fit into broader care strategies for children with ASD.

Material and Methods
Study Design

This systematic review was conducted to evaluate the effectiveness of yoga as a therapeutic intervention for children and adoles-
cents diagnosed with Autism Spectrum Disorder (ASD). The review was structured using the PICO framework. The popula-
tion included individuals under 18 years of age with an ASD diagnosis. The intervention encompassed various forms of yoga
employed as therapeutic approaches. Comparisons were made against either no intervention or alternative therapeutic meth-
ods. The primary outcomes assessed were social communication skills, sensorimotor abilities, physical health, and the severity

of ASD symptoms.

This systematic review adhered to Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guide-
lines to ensure a transparent and reproducible methodology [8] and employed the Joanna Briggs Institute’s (JBI) Critical ap-

praisal checklist for systematic reviews and research syntheses to minimize bias [9].

Transparency and Openness
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This review followed the PRISMA 2020 guidelines and the Joanna Briggs Institute (JBI) framework for systematic reviews. The
protocol was preregistered with PROSPERO (CRD420251152980). All data were obtained from published peer-reviewed

studies; no new data were collected.
Eligibility Criteria

This review included randomized and non-randomized controlled trials published in English up to August 2025 that evaluated
yoga as a therapeutic intervention for improving social communication, motor skills, physical health, and symptom severity in
children with ASD. Studies that were non-interventional, non-English, reviews, case reports, or lacked complete outcome data

were excluded.

Search Strategy

A comprehensive search strategy was developed in consultation with university library specialists to ensure broad coverage of
biomedical and allied-health literature. Searches were conducted in PubMed and CINAHL, two databases selected for their rele-
vance to clinical, behavioral, and rehabilitation interventions in pediatric populations. PubMed was chosen as the primary
biomedical database indexing randomized and clinical trials, whereas CINAHL was included due to its extensive coverage of
nursing, therapeutic, and complementary medicine interventions, including yoga. Preliminary scoping indicated substantial
overlap with other databases (e.g., Scopus, PsycINFO), and therefore PubMed and CINAHL were deemed sufficient for the fo-

cused clinical question of yoga interventions for ASD.

Both controlled vocabulary (MeSH, CINAHL Headings) and free-text terms were used. Boolean operators (AND/OR) and trun-

cation were applied to maximize sensitivity. The exact search strings used were:

PubMed search string:

(yoga) AND ("autism spectrum disorder” OR ASD) AND (child OR children OR adolescent OR youth) AND (effect OR impact

OR outcome)

CINAHL search string:

(yoga) AND ("autism spectrum disorder" OR ASD) AND (child OR adolescen OR pediatric* OR youth) AND (effect* OR im-

pact* OR outcome’)”

Search limits included: English language, human participants, and age <18 years. All searches were conducted up to August

2025, and the complete search record was archived as part of the study’s PROSPERO registration.

In accordance with PRISMA 2020 recommendations, a manual reference search was performed on all included studies and rele-
vant reviews to identify additional eligible trials. No additional studies were found beyond those identified in the database

searches.

Grey literature (conference abstracts, dissertations, and theses) was not systematically searched because scoping indicated that
pediatric yoga intervention trials are predominantly indexed within peer-reviewed biomedical databases. However, any grey lit-

erature encountered during manual searching was screened for eligibility.

Other databases such as PsycINFO, Scopus or Embase were not included due to limited indexed yoga-specific pediatric inter-

vention studies and overlap with PubMed indexing in biomedical literature.

Study Selection
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Two reviewers independently screened the titles and abstracts of all identified studies. The full texts of studies deemed potential-
ly relevant were reviewed to determine their eligibility according to predefined inclusion criteria. Any disagreements were re-

solved through discussion with a third reviewer. The study selection process was documented using the PRISMA flow diagram.

r—
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Databazes (n = 57) SCreening:
- PubMed (n=30) * Duplicate records removed
- CINAHL (n=2T) (m =28
5
: !
"
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(n=13) Irrelevant articles (n = &)
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Figure 1: PRISMA flowchart

Data Extraction

A uniform data extraction tool was employed to gather detailed information on the studies’ features, participant numbers, vari-

eties of yoga practices used, assessed outcomes, and results concerning the therapeutic impact of yoga on ASD.

Data Synthesis

Due to the considerable heterogeneity among study designs, intervention protocols, and outcome measures, conducting a me-
ta-analysis was not feasible. Therefore, a narrative synthesis was undertaken with the aim of elucidating the effects of yoga on

improving social communication skills, sensorimotor abilities, physical health, and symptom severity in children with ASD.

Ethics

As this review analyzed previously published data, no primary data collection was involved. It was assumed that all included

studies had obtained prior ethical approval.

Results

A total of 57 records were identified through database searches (30 from PubMed and 27 from CINAHL). After removal of 26
duplicates via Rayyan, 31 records were screened, resulting in 17 exclusions. Fourteen full-text articles were sought; 13 were re-

trieved, and 7 met the inclusion criteria. The final sample consisted of 2 randomized controlled trials (RCTs) and 5 non-ran-

Annex Publishers | www.annexpublishers.com Volume 11 | Issue 1



6 Journal of Neurology and Neurological Disorders

domized clinical trials, conducted across the United States, India, and Iran, involving children aged 3-16 years with ASD. Fig-

ure 1 illustrates the PRISMA flow process.

Across studies, yoga interventions varied in duration (8-12 weeks), frequency (2-5 sessions weekly), delivery format (s-
chool-based, clinic-based, or remote), and components (postures, breathing exercises, relaxation, chanting, partner work). Out-
comes were assessed using validated instruments, including the BOT-2, ATEC, BASC-2, ABC/ABC-2, SRS-2, and motor perfor-

mance or balance assessments.

Motor Function

Four studies looked at motor-related outcomes, and although the approaches were not identical, they all reported improve-
ments of some kind. In general, yoga seemed to help with gross motor skills, bilateral coordination, strength, flexibility, and bal-
ance, though not always to the same degree across studies. [7], for example, found clear gains on the BOT-2 for gross motor per-
formance and bilateral coordination in children who took part in creative yoga sessions. These improvements were accom-
panied by better imitation of movement sequences, which often goes hand in hand with motor development in ASD. [10] re-
ported another set of meaningful changes. After a 12-week remote program, adolescents showed increases in leg strength
(12.5%) and flexibility (40.3%), and their dynamic balance improved on both sides. Not all findings lined up perfectly, though.
In the same study by [7], balance did not show significant improvement. Part of the discrepancy may come down to how bal-
ance was tested: the BOT-2 includes tasks without visual cues, while the yoga intervention relied heavily on visually guided pos-

es. In other words, the test and the training were not measuring the exact same thing.

Opverall, the evidence suggests yoga can boost several aspects of motor performance in children with ASD, but the size of the im-

provements seems tied to how closely the yoga exercises match the motor skills being assessed.

Communication Social Responsiveness

Three studies looked at communication and social interaction, and although they didn’t all measure the same things, the over-
all picture leans toward improvement after yoga. The most noticeable shifts came from imitation-related tasks. In [7], for ins-
tance, children made fewer imitation and praxis mistakes and were better able to follow the instructor’s movements. It wasn’t a
dramatic transformation, but enough to suggest that some of the basic nonverbal skills things like visually tracking someone

and copying what they do became a bit easier.

[11] reported gains too, this time in broader social communication. Their SRS-2 scores improved, and teachers said they were
actually seeing changes in real interactions: slightly better eye contact, children waiting their turn more often, and generally be-

ing a bit more open to engaging with others.

Verbal communication results were more mixed. [12] didn’t find much change on the ATEC communication scale, while [5]
did. Their program happened to include chanting and breath-based vocal work, which might explain why their findings stood

out compared to the others.

Opverall, even with the differences between studies, yoga seems to nudge both nonverbal and sometimes verbal communication

in a positive direction especially when the sessions involve imitation, partner work, or rhythmic vocal elements.

Behavioural Outcomes

Behavioural outcomes were one of the areas where studies most often reported improvement, although the specific changes
varied from child to child. Irritability and social withdrawal, for example, tended to decrease in several trials. [11], noted mean-

ingful reductions on the ABC-2 irritability (p = .041) and withdrawal (p = .047) which suggests that children became somewhat
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easier to engage and less reactive in everyday situations. [13], also found improvements, particularly on the BASC-2 Atypicality
scale, with school-aged participants showing the clearest gains. Their ABC subscale findings did not reach significance, but

there was still a noticeable shift toward lower irritability.

A broader pattern emerged in the study by [2], where almost all of the 30 behavioural items improved after a three-month yoga
program; the only item that did not change related to savant-type abilities. Taken together, these results point toward better be-
havioural regulation in children participating in yoga. One possible explanation is that the predictable, rhythmic nature of yoga
movements and the calming influence they have on the autonomic system may help reduce hyperarousal and make it easier for

children to stay regulated and engaged.

Physical Health

Three studies examined aspects of physical health mainly sleep, gastrointestinal symptoms, and overall physical well-being. [2],
reported clear improvements in both sleep disturbances and gastrointestinal issues among children who participated in struc-
tured yoga sessions, whereas the control group showed no comparable change. Broader health outcomes also improved in two
other trials. In both [12] and [5], scores on ATEC Subscale IV, which reflects health and physical/behavioural functioning, shift-
ed in a positive direction. These improvements included reductions in hyperactivity, stereotyped behaviours, and various so-

matic complaints.

Physical fitness was another area where yoga appeared to help. [10], found that remote yoga training enhanced several fit-
ness-related indicators in adolescents, such as strength and dynamic balance suggesting that even non-in-person programs may

offer measurable physical benefits.

Taken together, the findings suggest that yoga may help address some of the co-occurring physical challenges common in ASD,

which can, in turn, influence daily functioning and behavioural regulation.

Table 1: Characteristics of the Included Studies

Authors Control Outcomes -
(year Study design Sample | Intervention group Results

publication) group Measures

Country

Following the intervention,
children in the yoga group
demonstrated significant
improvements in gross motor
performance on the BOT-2 and
24 children exhibited fewer imitation/praxis

. . BOT-2, - -
Non-randomized | with ASD, . . errors when replicating training-
- . N=24 N=24 Training-specific .
clinical trial aged5-13 R specific yoga poses. Conversely,
imitation test . . .
years children in the academic group
showed enhancements in fine
motor performance on the BOT-2
and made fewer imitation errors
during the completion of training-
specific building tasks.

(14]
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Yoga sessions
included breathing
exercises, imitative

poses, partner

poses, and
relaxation
techniques, .
alongside context- ‘zcczietrlzic
appropriate social readin ar'ts
activities designed and Cf;fts
to encourage ratts,
greeting af d and b‘ulldmg
farewell songs, Sazplglal;s I;l(l)(}:lh
touch/contact - ,
i LEGO, and
games, and visual 7O0B

engagement games.
The yoga poses
were organized
around meaningful
themes such as
songs, stories, and
games.

Frequency: 4 sessions/ week (2
expert sessions and 2 parent
sessions)Intensity: 40 to 45 min for

th
Baseline and 8

expert; 20 to 25 min for parent week
sessions
Duration: 8 weeks
Feasibility,
Anthropometrics
(Height, W'elght, Significant improvements were
and Waist .
. observed over the 12-week period
Circumference), | . .
. in leg strength (increased by 12.5%,
Motor Skills, 1ee e
. 19 p = 0.039), flexibility (increased by
Non-randomized Muscular .
[10] .. . adolescents N=19 - . 40.3%, p = 0.008), and dynamic
clinical trial . Strength, Static . .
with ASD. . balance in both the right leg
and Dynamic .
(improved by 11.1%, p = 0.001)
Balance, .
o and left leg (improved by 8.1%, p =
Flexibility, 0.003)
Physical Activity R
and Sedentary
Time
The yoga
intervention was
delivered to groups
. Assessed before
of adolescents with and after the
ASD (4-6 per . .
. . intervention.
group) in their
home remotely
using Zoom
Thirty-minute yoga
sessions were
delivered 3 times
per week across the
12-week
intervention.
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N=31The 75-
minute yoga
program took place
between 9:30 a.m.
and 10:45 a.m., just

61 . Significant changes were observed
children before school 61-item after the yoga intervention in three
Non-randomized * | started. The yoga N=29No questionnaire o8
[2] . . aged 5 - 16 . . . areas of concern: sleep problems,
clinical trial ears. with exercises were intervention | developed by the Astrointestinal problems. and
years, selected from the researchers & . P ’
ASD. Integrated behavioral problems.
Application of
Yoga Therapy
(IAYT) programs
of S-VYASA.
Completed by
the parents
before and after
the intervention.
N=248-week
24 multimodal yoga,
Pilot clinical children, dance, and music Robust changes were found on the
[13] stud aged3-16 | therapy program - BASC-2 kaw ABC | BASC-2, primarily for 5-12-year-
Y years, with based on the old children.
ASD. relaxation response
(RR)
Completed by
the parents
before and after
the intervention.
N=1524 sessions
29 children | Y082 (30-min) for 8 ATECCompleted There were significant differences
with ASD weeks which by the arznts between the two groups with
[12] RCT aced 7 - 1’5 include Warm up, N=14 be}f’ore aIZld after regards to all ATEC sub-scores
8 Calming poses and ) - except ATECI
years . the intervention. -
Strengthening (speech/language/communication).
poses.
N=23Daily 45-
minute yoga
session for 12
weeks.The
intervention
43 children consisted of various ATECCompleted
with ASD loosening and N=20None by the parents There was a significant reduction
[5] RCT aced 5 - 1 ’5 dynamic practices, inte_rvention before and after | in the total ATEC scores overtime
8 cars breathing exercises, the in the yoga group (p<0.001).
y asanas (postures), intervention.

pranayama
(breathing
techniques),
relaxation, and
chanting.
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Significant changes were observed
post-intervention in the mean
scores of the social communication

SRS-2 and . . .
[5] ABC-2 aspect in social responsiveness (p =
.021), irritability (p = .041), and
social withdrawal (p = .047) aspects
of problem behaviors.
Completed by

the teachers
before and after
the intervention.

BOT-2: Bruininks-Oseretsky Test of Motor Proficiency-2nd Edition; RCT: randomized clinical trial; ATEC: Autism Treatment
Evaluation Checklist; BASC-2: Behavioral Assessment System for Children, Second Edition; ABC: Aberrant Behavioral Check-
list; SRS-2: Social Responsiveness Scale-2; ABC-2: Aberrant Behavior Checklist -2

Discussion

One of the main points that stood out from our review is that yoga seems to help children with ASD improve bilateral coordina-
tion and gross motor abilities [7]. The number of ASD-focused studies is still small, but the pattern isn’t new research in typical-
ly developing populations has been showing for years that yoga can strengthen coordination, flexibility, endurance, and even
speed [15, 16, 17]. These changes are usually linked to a combination of physiological processes: increased angiogenesis, better
alternating motor unit recruitment so muscles fatigue less quickly, gradual lengthening of muscles and connective tissues, and
improvements in how sensory and motor information are integrated [4]. Yoga also tends to sharpen proprioception, which

helps children position their limbs more accurately and move with better control [4].

A similar trend appears when we look specifically at ASD samples. [10] documented improvements in strength, flexibility, bal-
ance, and general motor performance in adolescents who completed a remote yoga program. The exception was balance in the
study by [7] which didn’t show significant gains. But the discrepancy seems to make sense if we consider the assessment tools:
the BOT-2 balance tasks are visually independent and dynamic, while the yoga sessions were built around visually guided static

poses such as tree pose [14]. In other words, the training and the testing weren’t measuring quite the same thing.

Another consistent finding was the improvement in imitation skills. Imitation depends heavily on social tracking something
many children with ASD struggle with [18, 19]. Because yoga naturally requires children to observe an instructor and then re-
produce sequences of movements, it provides frequent practice in attending visually, organizing actions, and even simple turn--
taking [14]. This kind of repeated exposure may explain why gains appear not only in familiar actions but also in new imitation

tasks that children haven’t been explicitly taught before [3].

Yoga also appeared to reduce overall ASD symptom severity in several of the studies we reviewed [12] reported improvements
across most ATEC subscales, and [5] found notable gains in speech and communication. Their program included chanting and
rhythmic breathing, which may have played a role, since these activities can activate oral-motor systems and encourage vocal
imitation [6]. [20] also points out that yoga gives children repeated, structured moments where they can practice both verbal

and nonverbal communication, which may help explain why these gains show up so consistently.

Social communication improvements were also reflected in ATEC Subscale II scores. Interventions that emphasized eye con-
tact and active instructor—child engagement seemed to reinforce basic communication behaviors [12]. There’s a broader pat-
tern here as well physical activity in general is known to support social development [21, 22]. Yoga fits comfortably within that

framework because it naturally encourages shared attention, coordinated movement, and a mutual focus between partners or
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group members. The RCT by [11] showed improvements in social responsiveness, which is not surprising given yoga’s reliance

on imitation, gaze coordination, and expressive body cues [6, 11].

We also saw changes in cognitive and sensory awareness, reflected in ATEC Subscale III. Practices such as corpse pose invite

children to tune into internal sensations, which may support self-awareness and more adaptive sensory regulation [23].

ATEC Subscale IV improvements suggest wider physical and behavioral benefits. Some programs reported reductions in gas-
trointestinal issues, better sleep, and decreases in hyperactivity and stereotyped behaviours [12, 2]. Yoga’s structured and rhyth-
mic qualities, and its capacity to stabilize autonomic arousal, likely play a role in these shifts; children often appear calmer and

more settled afterwards [13, 5].

Behavioural gains were one of the more consistent findings. [11] observed reductions in irritability and social withdrawal,
suggesting that children were regulating themselves more effectively. Rhythmic movement patterns are known to soften stress
responses [24], and the group setting provides natural social exposure that helps counter withdrawal tendencies in ASD [25].
Over time, many children seem to participate with more comfort and confidence, showing less hyperarousal and more willing-

ness to join in [11].

Finally, several methodological limitations must be acknowledged. Sample sizes were small, protocols varied widely in duration
and intensity, and heterogeneous outcome measures complicate comparison across studies. The absence of standardized yoga

protocols further limits reproducibility. These factors underscore the need for larger, well-designed randomized trials.

Constraints on Generality

The findings from this review should be interpreted with some care, mainly because they reflect the limitations of the studies
we were able to include. Most of the participants were children aged 3-16 years, and they came from only three countries the
United States, India, and Iran. This means the conclusions really speak to pediatric ASD populations, not necessarily to adoles-
cents or adults. Children also differ from adults in terms of motor plasticity, learning capacity, and the way school-based pro-

grams are delivered, so the results cannot be assumed to generalize beyond this age range.

There was also considerable variation across the yoga programs themselves. Sessions differed in length, structure, and teaching
style, and instructor training varied widely. All of this makes it harder to draw firm conclusions about what “yoga” means in a
standardized sense. Moving forward, studies that include a wider range of participants particularly underrepresented or non-

Western groups would help clarify how broadly these findings apply.
Reflexivity

We recognise that interpretations of yoga as a therapeutic tool may be influenced by Weste nations of mindfulness and health.
Future cross-cultural research should consider indigenous and non-Western frameworks of mind-body integration to ensure

equitable and context-sensitive applications.

Conclusion

Taken as a whole, the studies included in this review suggest that yoga has a generally positive effect on children with ASD.
Across different interventions, researchers have reported improvements in a wide range of areas atypical behaviours, irritabili-
ty, motor skills, social communication, and even common co-occurring issues such as sleep problems and gastrointestinal diffi-
culties. Some evidence also points to reductions in the overall severity of autistic traits, alongside gains in physical fitness, in-

cluding strength, balance, and flexibility. All of this supports the idea that yoga can serve as a helpful complementary interven-

Annex Publishers | www.annexpublishers.com Volume 11 | Issue 1



12 Journal of Neurology and Neurological Disorders

tion, whether it is offered in schools or within more structured therapeutic programmes.

One reason yoga may be effective is that it works as a holistic mind-body practice, influencing both the central and autonomic
nervous systems. By helping children regulate their stress responses, yoga may indirectly support a wide mix of functions cogni-
tive skills, coordination, attention, emotional control, and sensory processing. In school settings, these effects may translate in-
to better focus and a greater ability to absorb new information. Over time, the skills that children practice during yoga steady
breathing, imitation, controlled movement, and shared attention seem to support social responsiveness and may reduce some

of the more challenging behaviours often seen in ASD.
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