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PREFACE

In the present study, researchers made an attempt to justify the effectiveness of yogic
practices and physical activities on person with autism spectrum disorders (ASD) with scientific
data and logical explanations. The thesis report as presented here with five chapters. The first
chapter (1) deals with Autism Spectrum Disorders, the significance of yoga and physical activity
to manage ASD, the objectives, hypothesis and significance of this study. Related scientific
literature is discussed in the second chapter (11). Methodological details followed during this study
are explained in the third chapter (I11). Results, analysis of the data and reasonable interpretations
are incorporated in the fourth chapter (IV). Summary, conclusions, application of the study,
strength of the study and recommendations are presented in the fifth chapter (V). A list of
references, seminars, workshops, publications, appendices and other supplementary materials are

also presented at the end of the thesis report.

The present study will be successful, if this research work can contribute some light to the

field of ASD, yoga and physical activity.
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EFFECTS OF YOGIC PRACTICES AND PHYSICAL ACTIVITIES ON
CHILDREN WITH AUTISM SPECTRUM DISORDERS

Abstract
Background:

Autism spectrum disorders (ASD) is a complex neurodevelopmental disorder with an
unknown etiology and a higher increasing rate. Researchers around the world are working hard to
find a reasonable solution to reduce the severity and complexity of ASD. Several study outcomes
showed positive indications of using yoga and physical activity intervention for healing and
managing ASD and other disabilities. But the literature on ASD is insufficient and limited, so

further comprehensive research is needed.

Aim of the study:

To investigate and analyze the effects of yogic practices and physical activities on problem

behaviors of children with autism spectrum disorders.

Design of the study:

A randomized controlled pre-post experimental design was opted for this study. The study
conducted in a non-residential autism school in Kolkata, West Bengal, India.

Subjects:

For this study, 24 children already diagnosed with ASD and satisfying inclusion criteria
from Pradip Center for Autism Management, Kolkata, West Bengal, India, were selected as
samples for this study and equally divided in yoga group, physical activity group and control
group. The inclusion criteria included diagnosis of autism according to the Indian Scale for
Assessment of Autism (ISAA), age 8-14 years initially and participants with average physical
health.

Intervention:

In this study non-residential structured yoga and physical activity (PA) intervention
program were implemented for six months. The structured yoga modules followed a sequence of
7 components- 1. Prayer, 2. Loosening exercises (Standing, sitting & dynamic), 3. Asanas/Postures
(Standing, sitting, supine & prone), 4. Pranayama/Breathing exercise, 5. Relaxation, 6. Chanting

XViii



and 7. Closing prayer. The structured physical activity session included four phases; A.
Preparatory phase, B. Specific activity phase, C. Minor game phase and D. Cooling down phase.

All selected participants attended yoga and PA sessions regularly and positively.

Assessments:

The assessments for this study were done by parents of the ASD children, class teachers of
the special school and two clinical psychologists. The data were collected thrice; during the pre-
test or baseline test (two weeks before beginning of the interventions), mid-test (after 3 months of
interventions) and a post-test (after 6 months of interventions). For assessment of problem
behavior of participants with ASD, the Problem Behavior Checklist (Banerjee et al., 2013) was
used.

Results:

Findings of the study showed in the yoga group, there was significant reduction in the mid-
session (after three months) followed further by a significant reduction in most of the parameters
by the end of yoga intervention in post-test (after six months). For the physical activity group,
there was significant reduction in the mid-session (after three months) followed further by a
significant reduction in most of the parameters at the end of physical activity intervention in post-

test (after six months). In the control group no significant improvement in different PB were seen.

Conclusion:

The school-based non-residential regular structured yoga and PA interventions are
beneficial and effective to reduce different problem behaviors of participants with moderate levels
of ASD.

Kye words:

Autism Spectrum Disorder, Yoga, Physical activity, Problem behaviors.
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Chapter -I

Introduction

1. General Introduction

There has been a tsunami of evolution in the 20th century. Rapid advancements in
science and medicine have improved living standards and made lifestyle more comfortable.
Because to advancements in surgical procedures, it is now feasible to transplant critical organs.
These technological advancements imply that modern humans ought to be extremely content and
joyful. But there is another side to life. The environment has become more polluted, foods we
take are more contaminated, and water we take not dependable. The whole atmosphere is not so
pleasant. Today, a lot of individuals don't seem happy or feel pleased; rather, they appear
defeated, exhausted, depressed, or nervous, and they depend on medicines to help them fall
asleep, move the intestines, and stay peaceful. These artificial means of treating symptoms only
offer short-term fixes rather than long-term solutions. but not permanent solutions. Science is
progressing and different problems are also increasing. Among these problems, some have
solutions and some not. That is why the searching for solutions, searching for happiness is going

on.

In this study, the investigator has chosen an area, where searching for a solution is going
on around the world. The unresolved area is autism spectrum disorders (ASD), a prevalent
complicated neurodevelopmental illness that is growing more and more widespread and
frequently has catastrophic effects on the affected person and their family. In the present
investigation, the researcher aimed to determine the impact of two potential and well-liked
complementary and alternative medicine (CAM) therapies on problem behavior of people with
ASD: Yoga & Physical activity). Yoga and physical activity (PA) affect us more directly and

substantially, but how it works on ASD, we should know that in detail.

1.1. Disability

One in six of us, or 1.3 billion people, or 16% of the world's population, is estimated to
live with a major impairment worldwide. Due to extended lifespans and a rise in
noncommunicable illnesses, this number is increasing. More focus should be given to disability

as a health outcome than has been done at this point (WHO, 2023). According to Raggiu et al.



(2010), disability is the inability of a person with a health condition to function at the level of
their body, person, or society in a variety of ways while interacting with external circumstances.
The World Health Organization (WHO) defines a person with restricted participation as someone
who has issues with their health or structure, an activity limitation, and/or challenges carrying
out a task or action. Persons with impairments

In India, the increasing rate of the disabled population is a serious issue. From a recent
survey report, 2.21% (2.68 Cr.) of disabled people are living in India, out of which 56% (1.5 Cr.)
are male and 44% (1.18 Cr.) are female (PCNSSO, 2016). Many factors, including a rise in

noncommunicable illnesses and longer lives, are contributing to this growing number of people.

1.1.2. Types of disability

Persons classified as disabled may have chronic physical, mental, intellectual, or
sensory disorders that, when combined with additional challenges, may prevent them from fully
and equally participating in society. various kinds of impairments are: 1. Visual Impairment 2.
Hard of Hearing or Deafness 3. Mental Health Issues 4. Mental IlIness 5. Physical Infirmity 6.
Progressive Brain Damage 7. Kids with Cognitive Impairments 8. Autism Spectrum Disorder
(WHO, 2018).

1.2. Autism Spectrum Disorder (ASD)

The autism spectrum disorder (ASD) is an intricate neurodevelopmental disorder that
affects the whole lifetime of an individual. The American Psychological Association (2013)
describes it as a collection of neurodevelopmental disorders characterized by restricted and
repetitive behavior, poor verbal and nonverbal communication, poor social interaction, and
interests. ASD is an umbrella term, including autism, childhood disintegrative disorders and
Asperger’s syndrome. It is seen as a complex neurological condition that lasts the entirety of a
person's life (WHO, 2021). The severity and range of autism may vary from person to person
(CDC, 2018). Highly sensitive autistic children may experience significant distress, at times even
excruciating pain, from noises, textures, scents, or visual stimuli that appear normal to others
(APA, 2013). The scientific community worldwide is working hard to discover the best possible

definition and explanation of the symptoms, possible causes, treatment and management.



1.2.1. Prevalence of ASD

Autism spectrum disorder (ASD) is broadly defined as a neurodevelopmental illness that
is difficult to treat and is common. Millions of youngsters worldwide are impacted by its high
incidence rate. Over the previous several decades, there has been a significant global increase in
the occurrence and understanding of ASD. The proportion of youngsters receiving a diagnosis
has increased from 1.1% to 2.5% during the past few decades. Christensen et al. (2016) claimed
that 1 in 68 school-age children had an ASD diagnosis; the CDC (2023) then reported that 1 in
54 children had an ASD diagnosis.

Several studies were conducted worldwide to explore the occurrence of ASD, considering
the variations in geographic, ethnicity, cultural, and socio-economic factors. It was reported that
before 2000s the ASD rate was less than 1% and in the 2000s it was 1%, but in the 2020s it was
2%. The prevalence rate is now increasing very fast (Taylor et al., 2020). The frequency of ASD
in the US was about 1.70 -1.85%, United Kingdom (1.53-1.92%, in children and adolescents
respectively), China (3.923%), Arab Gulf countries (0.14% - 2.9%) and Korea (2.64%) (Qiu et
al., 2019; Zeidan et al., 2022). All studies presented that the occurrence rate of ASD was higher
in males compared to females. Boys are almost 4.5 times more inclined than females to have
ASD (Christensen et al., 2016). Recent research on prevalence rates revealed an increased rate of
ASD in Asia (Qiu et al., 2019).

ASD is becoming more common in India; estimates place the number of afflicted
children at 1.7-2 million, with a higher proportion of affected children (0.11) in urban regions
compared to 0.09 in rural areas (Chauhan et al., 2019; Mahapatra et al., 2019). Unfortunately,
because there are no standardized assessments procedures for ASD that take into consideration
the country's culturally diverse and multilingual population, India currently lacks an accurate
figure of the incidence of autism (Rudra et al., 2017). Despite these barriers to the increasing rate
of ASD in children, it remains the most common developmental disease in India (Juneja &
Sairam, 2018).

1.2.2. History of ASD

For years, psychologists and psychiatrists have tried to come up with a reasonable list of
psychological disorders. Several different classification systems have been tried, each with
various disorders named, defined and grouped into categories. One purpose was (and is) to give

precise meaning to terms that are tossed around in our everyday language. Giving clear
4



definitions of such terms is important because they are often used in making crucial decisions.
(Morgan et al., 2007).

The term "autism” has been utilized to refer to a variety of mental health issues since the
early 1900s. Approximately a century has passed since the Greek term "autos,” which means
"self," was first used to translate the word "autism." The phrase refers to circumstances in which
a human being is cut off from social contact and thus feels alone. The word was introduced by
the Swiss psychiatrist Eugen Bleuler. About 1911, he began using term to define a set of
symptoms associated with schizophrenia (Bleuler, 1911). Researchers in the United States
started referring to youngsters with emotional or social difficulties as having autism in the 1940s.
It was used by Johns Hopkins University physician Leo Kanner to characterize the withdrawn
behavior of some of the pupils he recognized (Kanner, 1943). He mentioned in a paper ‘early
infantile autism” encompassing from early infancy with proposals of possible genetic disorders
(Pearce, 2005). Kanner found echolalia, pronoun reversal, mutism, and unusual prosody in those
children, but the distinct features were lack of social communication and rigidity of sameness,
which are important and even applicable in the present understanding of autism (Rosen, Lord, &
Volkmar, 2020). Simultaneously, German scientist Hans Asperger discovered a related disorder
that is now known as Asperger's syndrome, which later came out to be a High Functioning
Autism (CDCP, 2015).

In 1952, the Diagnostic Statistical Manual (DSM-II) mentioned autism as a psychiatric
disorder with detachment from reality (Rapoport et al., 2009). Even until the 1960s, many
researchers continue to believe that autism and schizophrenia were connected. It was only then
that medical professionals began to have a distinct considerate of autism in children. The author,
Rimland, developed a checklist to assess various symptoms of autism (Rimland, 1964; Rimland,
1968).

During the 1960s and 1970s, the focus of research on autism treatments was on electric
shock, and drugs like LSD. The letter relied on pain and punishment. The use of highly regulated
learning settings and behavior therapy became the mainstays of treatment for many kinds of
autism along with problems during the 1980s and 1990s. In 1980 the DSM-I1II came to highlight
the diagnosis procedure for autism with three features; pervasive lack of interest or response to

people, impaired communication, and peculiar replies to the environment (DSM-I111; APA,1980).



Then DSM-I111-R came and included impaired social interaction, social communication, restricted

and repetitive interests to assess autism (APA, 1987).

Rett's disorder, Asperger syndrome, and childhood disintegrative disorder were all
classified somewhat differently in the International Classification of Diseases, 10th edition (ICD-
10) of the World Health Organization (Volkmar et al., 2014). A range of conditions, such as
Rett's disorder, Asperger's disorder, childhood disintegrative disorder (CDD), and Pervasive
Developmental Disorder-Not Otherwise Specified (PDD-NOS), were added to the categorization
of autism with the introduction of the DSM-1V (1994). The DSM-5 used the term ‘spectrum’ as
an ‘umbrella term” and provided priority to social deficits, language impairments, and other
accompanying medical and psychiatric conditions.

Over the years, several concepts have developed with various perceptions to comprehend
ASD. Currently, the keystone of autism therapy is behavior therapy. Other treatments are
additional as needed. (Shunmuganathn et al., 2012).

1.2.3. Symptoms of ASD

The connected symptoms of ASD are usually manifested in individual in the first 3 years
of age. The core symptoms are namely (1) Impairment of social behaviors, (2) Communication
difficulties and interaction, (3) Repetitive and stereotyped behaviors. Children with ASD also
showed some other symptoms such as atypical sensory behaviors, problematic behaviors,
executive functioning difficulties, intellectual disability, attention-deficit hyperactivity (ADHD),
social anxiety disorders, epilepsy, poor motor proficiency, gastrointestinal distress, and sleep
disorders; having an overreaching effect on their adaptive functioning (Mannion et al., 2014,
Masi et al., 2017). The persons with ASD show a varied range of abilities, from having fewer
abilities to genius with exceptional skills. Hughes et al. (2018) defined autistic ‘savants’ as those
with extraordinary skills in particular areas instead of overall normal functioning and are unique

to many on the spectrum.

Apart from its primary diagnostic characteristics that establish its severity, ASD
symptoms span a continuum from moderate to severe and are characterized by differing degrees
of functional impairments (Cassanova, 2020; Ousley & Cermak, 2014). Because the symptoms
of autism vary greatly from person to person, ASD is a spectrum condition with a wide range of

severity. Children as young as 18 months old may exhibit symptoms, and their distinctive



characteristics differ from those of usual development and a number of different developmental
contexts (Zeidan et al., 2022).

As a summary of observed signs and symptoms, which interfere with day-to-day
activities are inability to identify people or things specifically, lack of response when calling by
name, aimlessly repeating the same act over and over, exhibiting affinity towards any particular
object, engaging in the same activity for hours are all symptoms of autism. Behavioral characters
such as hesitating to make friends, lack of interest in participating in discussions, indifference
towards acting creatively, projecting on to certain habits, being adamant can be found in them.
Intellectual inferiority, inability to concentrate, idleness, aggression, abnormal eating habits,
mobility disorder can also be seen in autistic people in varying proportions (Hazen et al., 2014).

1.2.4. Etiology of ASD

A serious public health problem is ASD. Autism may be caused due to environmental
acquaintance or genetically inherited disorder; however, no conclusive or universally habitual
reasons are known for ASD. This makes the issue equally challenging and demanding.
Numerous neurotransmitters that support brain development, such as brain-derived neurotrophic
substances, have a positive relationship with ASD and other neurodevelopmental disorders
(AlOlaby et al., 2017). The results of the study showed a correlation between the frontal and
prefrontal cortex and other brain areas and the behavioral signs of ASD (Bremer et al., 2020;
Wass, 2011). Another study suggests the autistic population came out to have a high risk of
erroneous development in the area of mental state identification and attribution (Maw & Haga,
2018).

There are some scholars who have proved a correlation between genetic factors and ASD,
but the identification of the exact gene still remains unknown. Genetic issues are assessed to
contribute 40 to 80 percent of ASD menace. The incident of Autism for identical twins
(monozygotic) is more prone to developmental disorder. Not all genes but some hereditability
and genetic variation are responsible for the gender ratio of ASD, i.e., 4:1 (Male: Female), and
the possibility of an ASD diagnosis is four times higher in boys than in girls. The chromosome
abnormalities and single gene syndrome may relate to causative factors of ASD (Woodbury,
Smith, M., & Scherer, S. W. 2018). The development of the brain is influenced by several of the
genes connected to ASD. The synthesis, proliferation, and arrangement of nerve cells are among



many features of development in the brain that have been affected by the proteins generated from
these genes (Hodges et al., 2019).

Air pollution, organic toxicants, seasonal conditions, psychological stress, migration,
birth order, gender, and diet are some of the non-genetic or environmental factors that raise the
risk of ASD. These factors may also have significant connections to ASD. Although this field of
study has made significant strides in the last few decades, many issues remain unanswered. More
research is required to completely understand and identify the impact that the environment and

related elements play in the development of ASD (Liu et al., 2016).

The quest for etiologic factors of ASD is wide-ranging. Although the precise origins of
ASD are unidentified, a number of genetic and non-genetic parameters are thought to be
contributory for the development, either separately or in combination. Syndromic ASD is
correlated with genetic factors such as chromosomal abnormalities manifesting as Rett’s
syndrome, Fragile X syndrome, and MECP2 duplication syndrome (Sauer et al., 2021). Non-
syndromic ASD etiology is still comparatively unknown due to genetic heterogeneity. A
combination of prenatal and postnatal environmental factors and genetic de novo mutations
contribute to this condition. ASD is commonly viewed as a complex inheritable condition.

The genetic role in ASD, as an inheritable condition, came up in the mid-1970s. The non-
genetic factors increasing the risk of ASD include environmental factors such as parental age,
maternal status in terms of nutrition, metabolic condition, infections, stress, drugs, exposure to
toxins, and heavy metals. Few studies showed that certain infectious illnesses in pregnancy, such
as German measles, can increase the risk of ASD. Maternal immune responses are known to
activate inflammation in the fetus leading to gene dysregulation (Bolte et al., 2018). Parental age
can increase the risk of genetic mutations. Improper nutrition during pregnancy with excess or
deficient micronutrients can impact the fetus's brain development, leading to
neurodevelopmental impairments. Folic acid deficiency has a greater chance of developing ASD
in children. Intake of certain medications for treating conditions like depression, epilepsy,
valproic acid, and thalamide in pregnancy is known to elevate the risk of ASD (Sauer et al.,
2021).

1.2.5. Interventions for ASD

For individuals with ASD, numerous treatments have been developed during the past few

decades. The most often utilized therapies today include psychological, educational, behavioral,
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developmental, social relational, pharmacological, and complementary and alternative medicine
(CAM) in order to improve social, behavioral, and adaptive ability in children with ASD (Hyman
et al., 2020). All of these interventions are primarily supported by substantial empirical evidence.
A rising range of complementary and alternative medicine (CAM) modalities are showing
promise as therapies for children with ASD, including dance, music, art, and acupuncture
(Brondino et al., 2015). Yoga and other physical activities are becoming more and more well-

liked as a readily available, risk-free, and non-harmful intervention for individuals with ASD.

1.3. Yoga

Yoga is the classical holistic wisdom of India. It is a logical, systematic, and pragmatic
technique that helps humanity realize its limitless potential. We get yoga in the form of the
Living Tradition, which was codified by the great Sage Patanjali in 200 BC in the form of Yoga
Sutras, commonly known as ‘Ashtanga Yoga’. He (Patanjali) defined yoga as a conscious
process of gaining mastery over the mind. The word ‘yoga’ means to ‘unite,” ‘coordinate,” or
‘energize.’ It is a systematic process that promotes the fusion of the body, mind, and soul. Yoga
is meant to be a part of daily life since it is the science of moral living. It affects every facet of
the individual, or "Pancha kosha," including the vital, mental, emotional, psychic, and spiritual
(Swami Satyananda Saraswati book).

Yoga has existed since the Vedic era, with its description mentioned in several important
ancient scriptures. The greatest of our philosophical epics, the Bhagavad Gita, declares yoga as a
‘skill in action” comprising techniques for improving the skill of body, mind, and emotions in an
integrated manner, thus providing a complete philosophy of living. The Upanishads mention
yoga as an indispensable pathway for attaining happiness through control of the mind directed by
intellect with further control of the senses, leading an individual to accomplish the spiritual goal
successfully. Sir Aurobindo, the great yogic philosopher, acclaimed yoga as a methodical
process that could awaken the latent potentialities of an individual, nurturing overall personality
development. The unique tools of the human body, the mind, body, breath, and speech, are used

in yoga to transform one’s life (Shashidhara, 2020).

Practically speaking, yoga helps to balance and harmonize the body, mind, and emotions.
Asana, pranayama, mudra, bandha, shatkarma, and meditation are the tools by which this is
achieved. Union with the greater reality cannot occur until this is done. In this sense, yoga isn't
only about doing physical poses; rather, it helps people adopt a new lifestyle that respects both
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their inner and outward reality. However, this method of existence is an experience that cannot
be comprehended logically; practice and experience are the only ways in which it may become

live knowledge.

The therapeutic value of yoga is immeasurable. The International Association of Yoga
Therapy (IAYT) mentions that yoga is a scientific method of self-investigation, self-
transformation, and self-realization that includes all aspects of breath, body, mind, intellect, and
emotions. The therapeutic results of yogic practices empower one to relax both in body and
mind, inducing quality sleep, promoting digestion, and activating circulation for improved
physical & psychological health, inner peace & harmony, and well-being (Nagarathna &
Nagendra, 2011).

1.3.1. Yoga for ASD

Yoga has therapeutic and preventative advantages. Yoga is a spiritual science that
supports the full and harmonious development of a person's mental, physical, and spiritual
selves. For kids with ASD and other neurological diseases, yoga is becoming more and more
well-liked as a comprehensive complementary and alternative medicine (CAM) treatment
(Gwynette et al., 2015). It's convenient for individuals with ASD because yoga treatment is safe
and might not hurt them immediately. The ASD children are unique and have some complex
features. Yoga may assist children with ASD with a wide range of requirements as a mind-body
intervention. According to recent research reports, Yoga helps people's physiological and
psychological systems regain to normal by regulating disruptions before they have the potential
to become catastrophic. Yoga affects us in ways that are more direct and substantial than just
about any other stimulus. It has been mentioned by researchers that the intervention of yoga may
influence neurobiological and cognitive processes of children with ASD. Yoga is perceived as a
holistic movement therapy that teaches children to quieten their minds, foster focus, and build
balance, flexibility, and strength (Rosenblatt et al., 2011).

The systematic approach of yoga helps children towards effective self-regulation and
well-being through its postures, breathing, and relaxation, nurturing mindfulness and bringing
forth physical, emotional and mental harmony in children with special needs (Goldberg, 2013).
The Neuroplasticity theories, especially activity-dependent plasticity of the brain, Yoga has
important effects on learning, memory, healthy growth, and brain injury regeneration. (Pascual-

Leone et al., 2012; Ganguly & Poo, 2012; Carey et al., 2019). Evidence of the impact of yoga on
10



the brains or neural plasticity is well recognized by neuroscientists. Regarding problem behavior,
sociability, sensory and cognitive awareness, behavior, health and immune system, and autism
severity in children with ASD, the majority of the evaluated research have indicated that yoga
has some good effects. Kids diagnosed with ASD are predisposed to high stress hormone levels,
which can lead to vagal dysregulation and anxiety. Yoga works well for children with ASD by

encouraging different gross motor imitations of postures (Kenny, 2002).

Though numerous positive effects of yoga on children with ASD have been noticed, the
literature is not sufficient and more research is needed with randomized control trial design, with
appropriate sample size, common control groups and systematic reporting of aggregate results,
etc.

1.4. Physical activity

Physical activity (PA) is any skeletal muscle-driven physiological action that improves or
preserves physical fitness as well as general health and welfare. The aim of exercise includes
enhancing growth and development, delaying aging, improving cardiovascular health,
strengthening muscles, improving athletic performance, losing or maintaining weight, and just
for fun. Children who engage in physical activity lose more body fat and have better
cardiovascular health (Lumeng & Julie, 2006). Regular physical exercise decreases risk factors
of cardiovascular diseases (Grondard et al., 2005). Moderate exercise has a major positive impact
on the human immune system, according to epidemiological studies. According to research, it

reduces the risk of dementia (Hunsberger, 2007).

Our brain function is also greatly affected by physical exercise. For example, it increases
blood and oxygen flow to the brain, stimulates neurogenesis, creates new neural pathways and
synaptic plasticity, improves short- and long-term memory, memory retention, information
processing, and cognition, and increases activity of the parasympathetic nervous system and
decreases activity of the sympathetic nervous system (Hale et al., 2023). Exercise is essentially
an inexpensive, dependable, and advantageous way to achieve more and better sleep (Josefsson,
2014). Aerobic exercise in particular has been shown to be an effective long-term antidepressant.
Exercise may help reduce some of the harmful effects of juvenile and adult obesity. Physical
activity also maintains or increases positive self-esteem, enhances mental health, preserves
fertility, keeps the stomach moving, eases gas and constipation, and improves fertility (Mahindru
etal., 2023).

11



1.4.1. Physical activity for ASD

Autism is a complex neurobehavioral condition characterized by inflexible, repetitive
behaviors along with difficulties in language and communication development, social
interaction, and communication. There is a wide range of abilities, symptoms, and degrees of
impairment associated with the illness. Its severity varies from a mild handicap that slightly
restricts an otherwise normal existence to a severe condition that could require institutional care.
Although the precise origins of ASD are unknown and there isn't yet a proven therapeutic
therapy for the disorder, a number of target-oriented early treatments have been demonstrated to
be successful when implemented (Hyman et al., 2020). According to Kaplan and McCracken
(2012) and Medavarapu et al. (2019), the interventional techniques are mostly behavioral and
educational. They are often implemented as organized and supervised programs (Christensen et
al., 2016).

Exercises that are designed to promote or maintain physical fitness, general health, and
well-being are repeated, organized, structured, and have a final or intermediate goal. Children
with ASD have particular requirements, abilities, and difficulties (Hyman et al., 2020). Most
autistic individuals lead a sedentary lifestyle, which not only makes them inefficient in motor
skills, but also resists many other developments (Green et al., 2009). Studies have shown that
ASD is frequently linked to disruptions and deficits in motor abilities. The major objectives of
managing autistic children are to improve quality of life and functional independence while

reducing related deficiencies and family stress.

As a therapeutic strategy, PA works well for managing ASD. Not only may PA help
children with ASD better their physical problems, but it also helps them develop good behavior,
social skills, self-esteem, and a healthy lifestyle for the future (Liang et al., 2022). The potential
advantages of physical exercise intervention as a complementary and alternative medicine
(CAM) therapy for persons with ASD have drawn a lot of attention over the past several decades
(Ji et a., 2023). But the literature on effective guidelines for PA programs for children with ASD

is not yet completed and comprehensive enough. Therefore, further investigations are needed.

1.5. Statement of the problem

The aim of the present study was to examine and evaluate the effects of yogic practices

and physical activities on children with autism spectrum disorders.

12



1.6. Objectives of the study

To evaluate the impact of a non-residential, six-month yoga intervention training program
on the problematic behavior patterns of individuals with ASD.

To evaluate the effectiveness of a six-month non-residential physical activity training
programme on Problem behavior patterns of children with ASD.

To compare the effect of a physical activity intervention program and yoga on the
problematic behaviors exhibited by individuals with ASD.

To determine whether yoga and physical activity interventions are possible to conduct in

the institutions for people with ASD.

1.7. Hypothesis for the study

It was hypothesized that there would be significant change in the effects of six-month
non-residential yogic practice intervention on Problem behavioral patterns among
children with ASD.

It was further hypothesized that there would be significant change in the effects of six-
month non-residential physical activity intervention on Problem behavioral patterns
among individual with ASD.

. It was further hypothesized that six months of non-residential Yoga and physical
activity interventions would not result in any significant differences in group-wise (two
experimental groups: Yogic practices, or Group-A, and physical activity, or Group-B,
and one control group, or Group-C) comparison on behavioral patterns of ASD.

Further it was hypothesized that Yoga and Physical activity practices would be possible

to teach children with ASD in different special institutions for autism.

1.8. Delimitations of the study

The study only included 24 children and adolescents with autism spectrum disorders
(ASD) from an admired ASD school.
The Indian Scale for Assessment of Autism, or ISAA, confirmed the autism diagnosis,
which was confirmed by two clinical psychologists.
Children and adolescents with moderate levels of ASD comprised the sample groups for
the study.
Children and adolescents with severe ASD were not included in this study.
The chronological ages of the samples (Male and Female) were 8 to 14 years.
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vi.  Inaddition, the study included one control group and two experimental groups: Group-A
(8 people practicing yoga) and Group-B (8 people participating in physical activity).

vii.  The samples belonging to experimental groups were followed by a six-month non-
residential Yoga and Physical activity training programme. And the selected control

group went through their usual special school/ institutional curriculum.

1.9. Limitations for this study

Research is a challenge for researchers. These challenges sometimes go beyond the
control of the researchers and invite some restrictions, such as, selection of subjects, time
bounding, limited funding, selection of research design and statistical model restraints, or other
factors. These restrictions are considered as limitations or potential weaknesses for a research

study.

I.  The external factors such as dietary habits, individual differences, self-motivation, socio-
economic conditions, training mood, lifestyle issues, daily routine and environmental
factors etc., are beyond the control of the researcher.

Il.  Some of the students undergo some special therapeutic programme other than the Yoga,
Physical activity training programme with regular special school/institutional curriculum

was considered as a limitation.

1.10. Definition and explanation of the terms
AUTISM SPECTRUM DISORDERS (ASD)

Autism spectrum disease (ASD) is a neurological disorder characterized by difficulties
with restricted interests, verbal and nonverbal communication, repetitive behavior, and social
interaction. Unusual reactions to sensory stimuli, as well as a fixation on consistency or rigorous

adherence to routine, are other typical indicators.

YOGA

Yoga is a practical, methodical, and systematic practice that helps people realize their
limitless potential. It is an ancient holistic knowledge from India.

PHYSICAL ACTIVITY

Any voluntary movement of the body made possible by the skeletal muscles and

requiring the use of energy is referred to as physical activity.
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PROBLEM BEHAVIOR

The current researchers have agreed that there is something more other than attention

problems, sensory problems, and communication problems etc. and only that propels them (ASD

children) to behave inappropriately. ASD children frequently struggle with a range of emotional

and behavioral issues that impede their ability to develop, function, interact socially, and form

relationships. These issues are typically referred to as "problem behaviors." (PB) (McGuire,

2016).

1.11. Significance of the study

VI.
VII.

VIII.

This study may provide lots of information and knowledge about the psychological and
behavioral state of individual with ASD.

Differentiating and understanding how yoga and physical activity therapies impact the
behavioral patterns of kids and teens with ASD will be made easier by the study's
findings.

The findings may help to prepare suitable yoga and physical activity modules for
children/ adolescents with ASD.

The study may open a new dimension to special educators, physical education teachers,
and parents or caregivers for management and rehabilitation of children/ adolescents with
ASD.

The present investigation would also be helpful to provide some additional knowledge
and larger awareness about children/ adolescents with ASD.

The research would emphasize the value of exercise and yoga for kids with ASD.

The study will also offer knowledge, understanding, and awareness of safety measures
for people with ASD who wish to take part in yoga and physical exercise programs.

It might be beneficial to compare the advantages of yoga and physical activity
intervention training programs, as well as any possible impacts on the behavioral patterns

of individuals diagnosed with ASD.
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2.1. Sources of evidences

The literature review chapter comprises with a wide base of information collected from
several research sources connected to the research questions in this study. The literature survey
provides opportunities to explore, identify and support various possibilities on a particular
research topic. It also affords an evaluative description on the existing literature pertinent to any
research study. In this review chapter, the researcher has given an overview on understanding of
available literature on yoga, physical activity and autism. The researcher of present study has
done a comprehensive literature searching by using different online searching techniques for
acquisition of evidences. Majority of the databases were retrieved from different electronic
sources; such as PubMed (Biomedical), Google Scholar (Scholarly index and bibliographic
database), Web of Science (Science, social science, art and humanities), Scopus (Life science,
social science, physical science and health science), Shodhganga (UGC Inflibnet), Medline
(Medicine), PsycINFO (Psychology), IndMED (Biomedical) DOAJR (Peer reviewed open

access).

2.2. Inclusion and Exclusion criteria

The researcher has included and excluded the review studies on the basis of the
objectives of the present research initiatives. The research works that were directly or partially
related to the fundamental aim and objectives of this study were selected and included in the
literature survey and other studies were excluded. The inclusion criteria were based on the
research areas of Disability & Autism Spectrum Disorders (ASD), Yoga for Disability, Yoga for
core and other symptoms of ASD, Yoga for problem behavior of ASD, Physical Activity for
Disability, Physical Activity for core and other symptoms of ASD and Physical Activity for
problem behavior of ASD etc.

2.3. Procedures for selection of review articles

The literature review searching procedure for this study was based on the aim and
objective of the study. The researcher stratified all the searched research article and found out
those studies which are directly or partially fulfilling the inclusion criteria of this study. At
beginning total 207 tittles were selected and finally 61 full texts studies were evaluated strictly
on the basis of eligibility criteria. All the review selection procedures are mentioned in the

following flowchart (Figure-2).
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Figure 1: Flow chart of Literature review procedure
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2.4. Interventions for Autism Spectrum Disorders (ASD)

These ASD deficiencies include restricted and repetitive behavior, self-harm, expressive
and receptive speech, social communication and interaction, and a variety of problem behaviors
(APA, 2022). Children diagnosed with ASD have unique needs, skills, and difficulties. Several
therapies are emerging to address the distinct requirements of the autistic community, taking into
account obstacles, comorbidities, heterogeneity, and the special demands and needs of ASD
children (Hyman et al., 2020).

The autism is an unresolved issue for whole world. Over the decade scientists,
philosophers are working tirelessly to evolved different interventions for children with ASD. To
understand the ASD completely several perspectives and philosophies are building up. Empirical
studies showing early intervention was considered effective for achieving better progress and
most early interventions showed younger children gain more benefits with positive long-term

outcomes than children who starts at older ages (Corsello, 2005).

Parental participation in early therapies for young children with ASD showed excellent
effects in reporting a variety of concerns related to autistic spectrum disorders (Rojas-Torres et
al., 2020). According to Healy et al. (2018) and Caputo et al. (2018), the current therapies for
children in various age groups are designed to lessen the intensity of symptoms and enhance
functioning as well as overall quality of life. For autism no single unique intervention has
attained universal efficiency on all children having ASD. There is significant evidence-based
empirical research on the range of therapies for children with ASD to reduce the severity of
autistic symptoms (Hyman et al., 2020). Such interventions are given as therapies extend from
clinically established and emerging therapies with promising results to new therapies still

evidence-based validation is needed (Renzo et al., 2020).

Educational, pharmaceutical, behavioral, developmental, social relational, psychiatric,
and complementary and alternative (CAM) therapies are among the several therapy modalities
available for children diagnosed with ASD. These interventions cover a range of outputs that
may intersect with one another in different areas (Hyman et al., 2020). The substantial empirical
evidences supported that mainly, behavioral and developmental interventions formed the primary

treatment approach to progress social, behavioral, and adaptive functioning in people with ASD.
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2.5. Complementary and Alternative Medicine (CAM) for ASD

Complementary and Alternative Medicine (CAM) is a set of separate therapeutic
healthiness practices from conventional medicine. The use of CAM is increasing for both adults
and children (Levy & Hyman 2008). CAM are most common and frequently used therapeutic
intervention in children with ASD. CAM are basically being used as complementary adjunct
therapies provided along with conventional medicine and other medical management. As there is
no single etiology for management of ASD, therefore, various alternative interventions are
available (Hofer et al., 2017). These complementary and alternative medicine (CAM)
therapies—such as dance, acupuncture, yoga, music, and physical activity—are showing promise
as therapy for individuals with ASD (Brondino et al., 2015). Over the past decade, there has been
a lot of research being conducted in the positive impacts of yoga and physical exercise

interventions on children with ASD.
2.6. Yoga for ASD

Saxena et al., 2023, examined the potential benefits of yoga for young people and
adolescents with mind-body issues. The principal focus of this particular research work was to
determine the utilization and benefits of Yoga as a supplemental psychopharmacological and
psychotherapy treatment. Healthy youths and young adults with psychiatric disorders, such as
mood disorders, attention deficit/nyperactivity disorder, oppositional defiant disorder, learning
disabilities, autism spectrum disorders, trauma-related disorders, substance abuse disorders, and
eating disorders, were chosen by the researcher in order to achieve the goals of this manuscript.
The study found that yoga had some notable benefits for both healthy individuals and those
suffering from mental health issues. Although the research paper found positive effects of regular
yoga practices, the study also indicates further required research with larger sample sizes,

randomized control groups, prolonged and quality yoga training, and follow-up evaluations.

An experimental investigation was done by Raj et al. (2023) to evaluate the “effect of
yoga therapy on teaching oral hygiene practice and tooth brushing skills in patients with
Parkinson's disease™. The purpose of the study was to assess qualitatively how yoga practice is
effective to people with Parkinson's disease responded to instruction in oral hygiene and, in turn,
how to wash their teeth. For that purpose, the researcher included 100 patients (67 female and 33

male) as sample for this study. All the subjects were taught yoga exercises by a qualified yoga

20



instructor for 6 months. For statistical analysis, paired student 't-tests' were applied using SPSS
Version 20.0. The findings demonstrated that yoga practice has been found to enhance dental

hygiene and toothbrushing abilities in persons with Parkinson's disease.

Shankar and Pradhan (2022), assessed the "effect of a group yoga program on motor
proficiency of children with ASD and the feasibility of its inclusion in special schools”. This
study's main goals were to investigate how a 12-week yoga intervention program affected the
motor skills of kids with ASD and if yoga might be used in special education classrooms. This
study's methodology divided the 43 ASD students from four special schools into two groups: the
23-person yoga group and the 20-person control group. The subjects were chosen using random
sampling procedures. For twelve weeks, the yoga group adhered to a prescribed yoga schedule.
Each class lasted forty-five minutes. The whole intervention programme was guided and
delivered by potent and well-trained yoga teachers. Both the pre- and post-intervention groups
took the Bruininks—Oseretsky Test of Motor ability, Second Edition, to evaluate the motor ability
of children with ASD. Data analysis revealed that yoga improves the motor competence of
children with ASD, particularly the large motor skill compared to the fine motor skill. The result
of this study also concluded that yoga is a feasible group intervention activity to deliver in

special school settings.

Maheswari et al., (2022) reported “the effects of a pliable yoga module on dexterity
among autistic children”. The study's methodology involved twenty Chennai-based autistic
children who were divided into two groups: the Control group and the Pliable Yoga Module
group. All the participants in the yoga group practiced six days a week for sixteen weeks,
practicing flexible yoga practices. Data on dexterity was collected in a setting that was pre-
posttest. Desrosiers J. (1997) assessed the children's dexterity using the Minnesota Manual
Dexterity Test. The significant difference in dexterity was found using the Analysis of
Covariance (ANCOVA), which was assessed at the 0.05 level of significance. Based on the
study's results, the researcher discovered that, when compared to the control group, the bendable

yoga module group was successful in helping autistic children's dexterity.

Archoudane et al. (2021) evaluated a block randomized controlled trial study on children
with ASD. Where the researchers found yoga had therapeutic effects on children with ASD and
reduced the severity in autism symptoms. Over two weeks, the yoga group in this study

participated in yoga therapy sessions, while the control group attended their regular special
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education courses. When comparing the yoga group to the control group, which engaged in usual
school activities, the parents of individual with ASD observed a statistically significant decrease

in the severity of autism.

Tanksale et al. (2021), investigated on “effects of a weekly six-session pilot yoga-based
group program mixed with third-wave cognitive behavioral therapy features on self-regulation in
children with autism spectrum disorders”. Executive functions as a set of intellectual skills can
be described as the mental processes that aid in controlling one's behavior, emotions, attention,
and cognitive impulses within a specific context that extends to support an individual's
adaptation to the environment. A pilot yoga program consisting of six sessions per week was
implemented for sixty-one children with ASD (ages 8 to 12) who were randomly assigned
into two groups. The significant primary results included parent-reported improvements in the
children's executive functioning. The authors suggested that yoga as an adjunct mind-body
practice beneficially complements other conventional therapies for children with ASD. However,

the author mentioned some limitations and recommended for further research study.

Ahemaitijiang et al. (2020), intended to assess the “effects of Meditation on the Soles of
the Feet (SoF) on the Aggressive and Destructive Behaviors of Chinese Adolescents with Autism
Spectrum Disorders”. This study was primarily concerned with examining the effects of
meditation on children with autism spectrum disorders. The study's sample consisted of three
autistic children and their parents. This study used a multiple-baseline design with three
individuals to investigate the impact of meditation (SoF) practices on verbal aggressiveness,
physical aggression, and destructive behaviors. This study included three experimental phases:
baseline, SoF training and practice, and a one-year follow-up period. According to the study, the
three youths' verbally abusive, physically aggressive, and destructive actions significantly
decreased when they practiced meditation (SoF). To determine SoF practice's value for Chinese

children with ASD, more investigation is needed.

Vidyashree et al., (2019) investigated an experimental study focused on the “effect of
yoga intervention on short-term heart rate variability (HRV) in children with ASD”. A
randomized pre-post approach was employed in the investigation. 50 young people with ASD—
38 boys and 12 girls—were selected for this specific study project from the Swabhimaan Trust in
Palavakkam, Chennai. Using a simple lottery system, all 50 samples were split into two groups:

the control group (n=25) and the yoga group (n= 25). For three months, the participants in the
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yoga intervention group practiced yoga alongside their usual special education curriculum.
Additionally, the control group persisted in receiving their usual occupational treatment in
special schools, which included speech, language, and other occupational training. Short-term
HRV study was performed using a 15-minute electrocardiogram (ECG) as the evaluation tool.
Lead Il was used to record a seated posture using a simple analog amplifier. The study's findings
showed that children with autism who had lower LF (n. u), an indication of sympathetic activity,
and higher mean RR, SDNN, RMSSD, and HF (n. u), a measure of parasympathetic activity,
showed a significant improvement after receiving a yoga intervention. According to the study's

findings, yoga therapies can help children with ASD develop parasympathetic dominance.

Ramanathan et al. (2019) were investigated on the "effects of yoga on Auditory Reaction
Time (ART) and Visual Reaction Time (VRT) of children with autism spectrum disorders". In
order to participate in the study's methodology, 72 children with ASD were randomly allocated
to a yoga group and a control group. The group received yoga instruction for a duration of 12
weeks. The study found that yoga can enhance the visual and auditory response speeds of kids
with ASD. Reaction time is a cognitive process, which considered as an indicator of relation
between central and peripheral nervous system, perception, motor processing and muscles
activations. Improvement in Reaction time leads to improvement in focus, concentration,

relaxation and broadly problem behavior of children with ASD.

Soccalingam et al. (2019) examined yogic tools for special children or Divine Children.
They found yoga practice has multiple benefits for children with special needs. It was also
mentioned that yoga tools are connected with various changes of brain tissues in short- and long-
term state and leads to the formation of new neural synapses, resulting in tissue thickness and

improved cognitive ability.

Semple (2019) conducted a review study on “efficacy of yoga and other mindfulness
interventions on children with ASD”. Eight papers from electronic databases that matched the
inclusion criteria were included in the research. The research revealed some remarkable barriers,
such as restricted sample sizes, absence of fidelity metrics, and absence of control cohorts. On
the other hand, research indicates that yoga-based therapies are doable and have the potential to
enhance self-control, preoccupations, social motivation, social responsiveness, social
communication, and quality of life. Significant decreases in aggressive behaviors, irritation,

tiredness, social disengagement, and disobedience were also seen.
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Litchke et al., (2018) reported the “Effects of Multimodal Mandala Yoga on Social and
Emotional Skills for Youth with Autism Spectrum Disorder: An Exploratory Study”. This study
essentially targeted male ASD youth. For four weeks, one hour yoga classes were held twice a
week for five (5) male teenagers with autism spectrum disorders who were selected for the study.
Multimodal Mandala Yoga includes six circular partner or group postures, coloring and drawing
sheets, yoga cards, and rhythmic chanting. Scores from the Treatment and Research Institute for
ASD Social Skills Assessment (TSSA) were collected before and during the eight yoga sessions.
The Modified Facial Mood Scale was used to detect mood alterations before and after each yoga
session (MFMS). The test results indicated significant improvements from the pre- to post-test in
the affective understanding and perspective taking subscales (t(4) = —5.171, P = 0.007), initiating
interaction (t(4) = —8.5, P = 0.039), responder to initiation (t(4) = —3.726, P = 0.020), and total
TSSA (t(4) = —5.744, P = 0.005). Youth MFMS scores increased from 80% to 100% following
eight yoga sessions, suggesting a happy or pleasant mood. A theme analysis of the narrative
notes revealed three primary components that were associated with the yoga experience: (a)
improved mood and emotional expression; (b) increased empathy for others; and (c) enhanced
collaborative skills. The development of positive social and emotional skills is impacted by this

multimodal Mandala yoga program for young individuals with ASD.

Deorari and Bhardwaj (2017), studied the “effect of yoga intervention on symptoms of
autism spectrum disorders”. The method of this study included 30 children with autism. The age
range was 5 to 16 years. All the subjects were from Abhiprerna Foundation, Haridwar for the
study. Purposive sampling methods were used. The study implemented a 3-month yogic
interventions program. The yogic practices include OM Chanting, Asanas and Pranayama. The
design of this research work applied pre-post design, and assessment of autism symptoms was
done by parents and caregivers using the Childhood Autism Rating Scale. The data that was
gathered was calculated and analyzed using the paired sample t-test. At a 0.01 confidence level,
the study's findings indicate that children's symptoms of autism significantly decreased following
a three-month yoga intervention. The findings suggested that long-term, consistent yoga practice
may aid youngsters with ASD symptoms.

Sotoodeh et al., (2017) intended to determine the “effect of yoga training program on the
severity of autism in adolescents with High Function Autism”. Utilizing the autism treatment
evaluation checklist (AETC), a widely used assessment tool, in conjunction with a control group

in a pre/posttest research design allowed this study to accomplish its objectives. The DSM-V
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criteria were utilized in this study's approach to diagnose autism in 29 teens, ranging in age from
7 to 15. Two groups of children were randomly assigned: a control group consisting of 14
children and a yoga group consisting of 15 children each. A total of twenty-four thirty-minute
sessions made up the eight-week yoga training program. Three certified yoga instructors oversaw
the whole training curriculum. Every ATEC sub-score, with the exception of ATEC |
(speech/language/communication), showed significant differences between the two groups,
according to the analysis's results. This study demonstrated that yoga reduced the severity of
autism across a number of areas, including sociability, behavior, health, and sensory and
cognitive awareness. The results justify the introduction of a yoga training program. However,

no improvement was seen in the speech and communication domain post intervention.

Mochan (2017) observed the “benefits of teaching yoga to young children with special
needs: developing an appropriate methodology”. Here, the researcher's primary focus was on
proper and adequate approach for managing yoga interventions for students with special needs,
particularly those with autism spectrum disorders. As a result, the researcher discovered that
yoga is a thorough and successful supplementary treatment for the general management of a
child's maladaptive behaviors, underlying symptoms, and other related problems.

Hourston & Atchley (2017), a systematic review was carried out by to assess the
available data on mind-body treatments for individuals with ASD. They looked through
Psychinfo, Pubmed, and Scopus for this study's materials, and sixteen research publications were
found. This research focused on mindfulness, Yoga, Mei Yang Gong, and meditation as
intervention techniques. According to the study's findings, yoga is now a potential
complementary and alternative medicine (CAM) treatment for kids with autism spectrum

disorders.

Sharma N & Sharma N (2016), conducted an experimental study to investigate “the effect
of yoga and recreational activities on self-injurious and aggressive behavior of autistic children”.
Twenty (20) autistic children between the ages of 8 and 14 as well as their parents and
instructors from the Mini Bright Future Mentally Challenged School in Gosianpur, Punjab, India,
participated in the study's methodology. Two years of yoga, recreational, and combined yoga and
recreational programs were administered to the chosen samples. Before the intervention program
started and after the treatments were finished, the researcher employed a self-made questionnaire

to gather data. Analysis of Covariance (ANCOVA) was utilized to examine the data that had
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been gathered. The study's findings confirmed that yoga and leisure activities significantly

reduce children with autism spectrum disorders' aggressive and self-injurious behaviors.

Chan et al. (2013), conducted a study aiming to compare “the effect of a traditional
Chinese Chan-based mind-body exercise, Nei Yang Gong, with that of the conventional
Progressive Muscle Relaxation (PMR) technique in enhancing the self-control of children with
ASD”. For four weeks, forty-six ASD children who were matched for age and 1Q were
randomized to either the PMR (Control group) or Nei Yang Gong (Experimental group) for
twice-weekly group instruction. Three neuropsychological tests and parental judgments on
standardized questionnaires were used to evaluate the participants' self-control, and the
participants' brain EEG activity during an inhibitory-control task before and after intervention
was utilized to explore the underlying neural process. Given that the experimental group
significantly outperformed the control group in terms of self-control improvement, the results
corroborate the reports from parents of reduced symptoms of autism and enhanced behavioral
and temper control. In addition, the experimental group showed higher EEG activity in the self-
control region of the anterior cingulate brain when compared to the PMR group. Based on
current research, Chinese Chan-based mind-body exercises may be helpful as a cognitive therapy

for those with self-control disorders.

Radhakrishna, S. et al., (2010) The work of this paper focuses on the impact of a uniquely
developed integrated approach to the yoga therapy module on imitation, communication, and
other social skills reported on an experimental investigation. Using precise inclusion/exclusion
criteria, the researchers narrowed the sample of 42 children to 6 with ASD in order to achieve the
study's goal. The sample's age range was 8 to 14 years old. ASD was diagnosed using the ICD-
10 criteria. For two academic years, with a two-month summer vacation in between, the chosen
kids got five hours of one-on-one yoga therapy (IAYT). Every yoga class was held in a spacious,
verdant, and open environment. Parents and special educators assessed the students in a pre-mid-
post environment. The study's findings indicate that integrated yoga therapy significantly
improves behavior at home and in family interactions, as well as imitation, communication, and

other social skills.

Boyajian et al. 2004, investigated on how parent can incorporate yoga in daily routine of
children with ASD. Her findings suggest yoga may be combined with a child's preferred musical

toys to serve as both a pleasurable and therapeutic exercise. She added that yoga fosters a strong

26



bond between parents and children with ASD. This study also shown that yoga can assist
develop and maintain a calm mood. during the day, which is a well-earned present for children

and adults.

2.7.  Yoga for problem behavior of ASD

Joshi & Rathi 2019, evaluated the “effect of IAYT (Integrated Approach to Yoga
Therapy) on Physical, Behavioral and social communicative functions in children with autism
spectrum disorders”. the indicated that by following IYAT has decrease autism severity and
problem behaviors of ASD children. The researcher also found an improvement in the social and

communicative skills in children.

Kaur & Bhatt, 2019 assessed “effect of yoga on motor skill and bilateral co-ordination of
children with autism spectrum disorders”. the researcher discovered that children with ASD who
practiced yoga had widespread improvements in their bilateral coordination. The study suggests
that yoga might be a helpful intervention for improving children with ASD's motor abilities.

There was no discernible improvement in fine motor skills in the yoga group.

Narasingharao et al. (2017) reported on “structured yoga program for problem behavior
of children with ASD”. The method of this study included yoga program as a separate
intervention and not integrated with other therapeutic modalities. Where the author found by
implementing yoga in special school some problem behaviors decreased significantly; such as
aggressiveness and self-injurious behaviors. The researchers also noted some improvement in
attention span, sitting tolerance and relaxation abilities of the children. The study concluded that
Yoga can contribute effectively to effective classroom management by positively impacting

problem behaviors in classroom.

Scroggins, Litchke & Liu (2016), conducted a case study to determine the “effects of
multisensory yoga on behavior in a male child with Apert and Asperger syndrome”. A pre-post
test experimental design was used in the investigation. A 7-year-old kid with Apert syndrome
was the subject of this study. Apert syndrome is a rare genetic illness characterized by low
cognitive quotient, acromegaly, speech difficulties, and anatomical deformities in the skull. The
youngster had twice-weekly, 45-minute sessions of multimodal yoga intervention for four weeks.
The findings of this specific study suggest that this young boy's behaviors linked to his physical,

social, and emotional well-being both on and off the mat are positively impacted by multimodal
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yoga intervention. The study recommends more research in the long term with bigger sample

numbers and more yoga sessions in light of the successful and encouraging outcomes.

Porter, 2013 evaluated potential effects of yoga practice to successfully improve focus on
tasks in children with ASD. This study reported a marked increase in the percentage of time to

focus and fewer stimulus to direct its attention towards assigned academic tasks.

Koenig et al. (2012) intended to assessed the “effects of getting ready for a yoga program
among children with autism spectrum disorders”. To evaluate the children with ASD, the study
used an experimental pretest—posttest control group approach. The methods used in this study
include an experiment and a control group. While the kids in the control group went about their
usual morning routine without practicing any yoga, the children in the experimental group took
part in the Get Ready to Learn (GRTL) classroom yoga program every day for 16 weeks. The
Aberrant Behavior Checklist and standardized assessments were utilized to classify behaviors
and evaluate problematic behaviors in the pre-test—post-test setting. The differences in gain
sco