NeuroQuantology | June 2022 | Volume 20 | Issue7 | Page 247-263| doi: 10.14704/nq.2022.20.7.NQ33030
FNU Shanjuvigasini et al / Benefits Of School-Based Yoga Intervention for Students with And Without ADHD-Current Findings and Future Implications

Benefits Of School-Based Yoga Intervention for Students with And Without ADHD
-Current Findings and Future Implications
FNU Shanjuvigasini1, Swarnakumari Pitchai2, Bridget Hollis Staten3, K. Aruna Devi4*
Abstract
Background: Attention Deficit Hyperactivity Disorder (ADHD) is a neurobiological disorder impacting 1 in 5 children.
It is typically characterized by high levels of inattention, hyperactivity, and impulsivity that are developmentally
inappropriate and significantly affect the children's academic, social and behavioral domains, resulting in poor
academic performance and impaired social skills. The behavioral issues of children with ADHD also impact the
teaching-learning environment of the inclusion classrooms.
Yoga is a mind-body practice and intervention that has been widely used in schools to combat academic and behavioral
issues of students with and without ADHD.
Objective: The present study aims to complete a systematic literature review about the Physical; Socio-emotional,
psychological, behavioral, and cognitive/academic benefits of school-based yoga intervention for students with and
without ADHD in the preschool to the high school level.
Methodology: A systematic literature review about the benefits of school-based yoga intervention for students with
and without ADHD in the preschool to the high school level was conducted by reviewing many peer-reviewed articles,
meta-analyses, and systematic reviews, conducted from the year 2000 – 2022 to study the qualitative and quantitative
outcomes and efficacy of school-based yoga intervention.
Results & Conclusion: An outcome analysis of the benefits of various school-based yoga interventions are described,
their qualitative and quantitative outcomes are described and compared. Though implications of these data-driven
interventions are also discussed, many studies are exploratory and derive results based on anecdotal and self-report247
questionnaires, without much empirical evidence. Though this limits the scope of generalization of yoga benefits, there
is still significant evidence and data supporting the benefits of yoga intervention, making it one of the most promising
interventions for school students with and without ADHD.
Key Words: Yoga, Benefits, ADHD, School-Based yoga, Yoga Intervention, behavioral, academic, cognitive, physical,
socio-emotional benefits, non-pharmacological interventions, inclusion, students, children.
DOI Number: 10.14704/10.14704/nq.2022.20.7.NQ33030
NeuroQuantology 2022; 20(7):247-263
Introduction
Attention-deficit hyperactivity disorder (ADHD) is a
neurobiological condition among school-age children,
affecting 5 -8% of the total population. It is characterized
by inappropriate levels of inattention, hyperactivity,
and/or impulsivity resulting in academic difficulties,

impairment of social skills, and challenging parent-child
relationships (Harpin, 2005). In addition, the symptoms
of ADHD do not get ameliorated but rather continue into
adulthood, in almost 60% of the cases. This data means
that approximately 4% of the adults continue to struggle
with ADHD (Barbaresi et al., 2002; Froehlich et al., 2007).
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In the context of underlying mechanisms, several models effects like sleep disturbances, decreased appetite, and
of ADHD have been proposed, like maturational lag, mood disorders (Pliszka, 2007). Hence, the possibility of
cortical hypo-arousal, and developmental deviation yoga being a viable low-risk treatment option for ADHD
(Barry et al., 2003). Most long-term medications for symptoms is explored in this study.
ADHD alleviate ADHD symptoms but lead to harmful side Yoga comprises postures linked with breathing and
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meditation to calm the mind. The postures/asanas help
increase flexibility, strength, and balance while improving
the functioning of the endocrine, gastrointestinal, and
immune systems (Feuerstein, 2003).
Pranayama refers to the breathing and postures that aid
the focus of the mind. Early yoga practitioners observed
that if a person was upset, their breath was rapid and
shallow. In contrast, the deliberate slowing of the breath
led to a calmer mind (Feuerstein, 2003).
According to a yoga researcher Balasubramaniam
(Balasubramaniam et al., 2013), in his interview for CBS
News on US national television interview, researching
yoga should be prioritized as a nation-wide initiative.
Yoga has been found to have significant benefits in the
psychophysiological domain and has proven to be a
therapeutic practice and intervention of clinical
significance (Khalsa, 2004).
As children spend around 10 to 15 years at school, it can
be utilized as a potential place to teach lifelong healthy
habits which promote children's physical and mental
well-being. For children dealing with stressors, traumas,
specific learning disabilities, abuse, anxiety, and bullying,
the discipline inculcated through yoga practice could
signify success or failure in their lives at school and home
(Ferreira-Vorkapic et al., 2018).
This research study tries to conduct an in-depth review,
analysis, and synthesis of the benefits of using schoolbased yoga practice as a possible intervention for the
students, with and without ADHD, from preschool to the
high school level.

1.1 Yoga – Historical background, Components /
Limbs, and benefits
Yoga is an ancient practice involving both the mind and
body. It originated in India more than 2,000 years back
and is codified systematically by Patanjali into yoga sutras
(Patanjali's Yoga Sutras, circa 900 BC) (Ferreira-Vorkapic
et al., 2018). It includes multiple techniques like
postures/asanas,
breathing
exercise/pranayamas,
relaxation/yoga nidhra, and meditation/Dhyana
(Muktibodhananda, 1998).
The focus of Raja yoga was predominantly cognitive. The
different components of Raja yoga are geared towards
calming the mind and becoming more self-aware (Gard et
al., 2014). The psychophysiological benefits of yoga are
not just limited to therapeutic use but are also applicable
in educational settings like schools and colleges
(Serwacki & Cook-Cottone, 2012). The eight limbs of
Patanjali's Raja yoga are (1) Moral observances or ethics
for social interactions (Sanskrit: Yama), (2) Self-discipline
or ethics towards self (Sanskrit: Niyama) (3) Postures or
exercises (Sanskrit: Asana) (4) Breath Regulation
(Sanskrit: Pranayama) (5) Sensory withdrawal or
reducing the sensory inputs (Sanskrit: Pratyahara) (6)
Concentration or focused attention (Sanskrit: Dharana)
(7) Meditation or awareness (Sanskrit: Dhyana) (8)
Integration or deep concentration and absorption
(Samadhi). The diversity and complexity of the various
yoga limbs offer flexibility for students to choose the limb,
which is more appealing and easier to access for them.248
The limb commonly practiced in the Western World is
asana, pertaining predominantly to physical postures.
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The overlap of the cognitive goals of Patanjali's Raja Yoga
and Buddhist meditation led to the origin of present-day
mindfulness (Bodhi, 2011; Feuerstein, 2011; Kabat-Zinn,
1994). Another example of a similar overlap is the
mindfulness-based stress reduction (MBSR), which has
some components of hatha yoga (another style of yoga)
and pranayama (Carmody & Baer, 2008).
1.2 ADHD – Definition, Prevalence, and Impact
Attention-Deficit-Hyperactivity-Disorder (ADHD) is one
of the most frequent neuropsychiatric behavioral
disorders prevalent among school children and
adolescents, with a 5 to 15% global prevalence rate.
According to the Diagnostic and Statistical Manual of
mental disorders (DSM-5), students with ADHD have a
consistent pattern of inattention, hyperactivity, or both,
which significantly impair their functioning in school. The
DSM-5 also classifies it into three major types – ADHD Predominantly inattentive type, ADHD - Predominantly
hyperactive/impulsive type, and ADHD - Combined Type
(American Psychiatric Association, 2013). ADHD
constitutes about 50% of all child psychiatric diagnoses
(Wang et al., 2020).
A study conducted in Tamil Nadu, India, found that the
prevalence of ADHD ranged from 3 to 12%
(Srignanasoundari et al., 2016). The prevalence of ADHD
is in the ratio of 1:5 in the United States (Horowitz et al.,
2017). ADHD is often found to be comorbid with other
psychiatric and psychological issues like depression,
learning disabilities, oppositional defiant disorder, which
result in the poor accomplishment of academic goals,
impairment of social functioning, substance abuse,
incarcerations,
school
and
college
dropouts,
unemployment, and suicides (C. R. Smith et al., 2011;
Steiner et al., 2012; Wang et al., 2020). Hence ADHD poses
heavy demands on the medical, educational, and societal
resources in India and the world. Hence a diagnosis of
ADHD serves as a precursor for the development of other
emotional disorders like Oppositional Defiant Disorder
(ODD), Conduct Disorder (CD), and Anti-Social
Personality Disorder (Peck et al., 2005).
1.3 Reasons for Yoga being considered as an effective
treatment option for ADHD
Regular yoga practice can increase cardio-vascular tone,
strengthen the musculoskeletal system, and boost
balance and flexibility (Ross & Thomas, 2010). Also, early
yoga practice can serve a preventive function to offset the
development of mental health issues that originate either
during childhood or adolescence (SR Ferreira, 2000).
Ross and Thomas (2010) also reported that yoga was
more effective and superior on almost every measured
outcome.
The most prevalent and efficacious mode of treatment for
ADHD involves the multimodal treatment approach,
which includes medication using stimulant drugs like
methylphenidate and amphetamine dextroamphetamine.
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These drugs are expensive and not freely available in
India (Ramli et al., 2007; Wang et al., 2020)). Hence, yoga
became a critical component of the multimodal approach
due to its cost-effectiveness and easy accessibility
amongst the treatment options.
Some of the significant side effects of stimulant
medication are decreased appetite, frequent headaches,
tics, mood changes, discomfort in the abdomen, difficulty
falling asleep, weight loss, and irritability (Rappley,
2005), which led to irregular use or discontinuation of the
medication. Though stimulant medication has a positive
impact with 70% to 80% of children with ADHD requiring
close medical attention and poor medical compliance
while in school, it necessitates multimodal interventions
that include yoga. Multiple complementary and
alternative medicine techniques have been found to work
effectively for ADHD(P. S. Jensen et al., 2005).
Yoga is often also used as a complementary treatment and
medication for ADHD. The lack of side effects, relatively
cheaper cost, and easy accessibility of yoga make it a
viable and effective treatment option for ADHD. Out of the
five million children who reported having ADHD in 2017
in the US, almost one million reported using CAM
(Complementary and Alternative Medication) therapies
(Wang et al., 2020).
1.4 Research question
What are the qualitative and quantitative benefits of
249
school-based yoga intervention for students, with and
without ADHD, in the context of physical, socioemotional, psychological and behavioral, academic, and
cognitive domains?
1.5 Goal / Purpose
The purpose of the current study is to conduct a
systematic review of qualitative and quantitative schoolbased yoga interventions and their benefits to students
with and without ADHD and arrive at the implications of
school-based yoga intervention for future practice.
2. Methodology
2.1 Information Source and Search Strategy
An extensive overview of peer-reviewed journals was
conducted from online databases like PubMed, Embase,
ProQuest, ERIC, Medline, and EBSCO. The search was
geared towards studies conducted after 2000. The
keywords or terms used for searching the databases
include ADHD, yoga, benefits, school-based yoga, and
yoga-based intervention.
2.2 Inclusion Criteria
Studies about the benefits of yoga for children from
preschool to the high school level, with or without ADHD
Studies conducted from 2000 to 2022 for the systematic
literature review tabulation and data extraction
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2.3 Exclusion Criteria
Studies about the benefits of yoga for adults
Studies about the benefits of yoga for other special needs
populations like students with intellectual disabilities,
autism, cerebral palsy, and related conditions
Studies not reflecting the benefits of yoga
2.4 Study Selection
The study selection was completed in two stages. The first
process, known as title and abstract screening, involved
the elimination process of the articles after the review of
the title and then the abstract of the articles found
through the online database search.
The second and final process included full-text screening

that helped to narrow down the studies picked through
the online database search by going through the entire
text of the study to
check for the feasibility of inclusion in the present study.
2.5 Data extraction and tabulation
After a systematic literature review of multiple yogabased studies, which fit the Inclusion and Exclusion
Criteria, data about the author and year of publication, the
study's title, the types of interventions and participants,
and the outcome analysis of the studies reviewed were
extracted and tabulated.

Table 1: showing data extracted from the research studies reviewed
Author & Year of
Publication

Title of the Study

Balasubramaniam et
al., 2013

Yoga on our minds: a
systematic review of yoga for
neuropsychiatric disorders

Yoga

Bernardi et al., 2001

Slow
breathing
reduces
Chemoreflex
response
to
hypoxia and hypercapnia and
increases baroreflex sensitivity

Yogic
breathing
exercises

Brown & Gerbarg,
2005

Sudarshan
Kriya
Yogic
Breathing in the Treatment of
Stress,
Anxiety,
and
Depression: Part II–Clinical
Applications and Guidelines.

Sudarshan kriya
Yogic Breathing

Improved well-being, mood, focus,
and stress management; helped
psychological issues like PTSD,
phobias, and substance abuse.

Brunner et al., 2017

A yoga program for cognitive
enhancement

Yoga program for
six sessions with
43 students

Significant improvement was
observed in maintaining working
memory, manipulating working
memory, and mindfulness scores.

Yoga
for
musicians
at
school and college

Reduced performance anxiety and
feelings of negative perception by
others

Yoga

Helped improve symptoms in
people who have Post-Traumatic
Stress
Disorder
(PTSD),
schizophrenia,
ObsessiveCompulsive
Disorder
(OCD),
addiction, ADHD, and autism

Yoga
exercise
program for 24
children
with
ADHD

Enhanced sustained attention and
discrimination skills

Yoga

Modified the afferent-efferent and
re-afferent processes leading to
inhibition of maladaptive habits
and establishing new adaptive

Burns et al., 2021

Cabral et al., 2011;
Telles & Singh, 2013

Chou & Huang, 2017

Christoff et al., 2011
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Breathe and Move Effects of a
12-week Yoga curriculum on
Pre-Collegiate and Collegiate
pianists
Effectiveness of yoga therapy
as a complementary treatment
for
major
psychiatric
disorders: A meta-analysis;
Managing
mental
health
disorders
resulting
from
trauma through yoga: A review
Effects of an 8-week yoga
program
on
sustained
attention and discrimination
function in children with
attention-deficit hyperactivity
disorder
Specifying the self for cognitive
neuroscience

Type
Intervention

of

deep

Outcome analysis
Aided
self-regulation
in
populations with CNS issues like
depression, ADHD, and chronic
pain
Change in respiratory rate and
pauses in deep inhalation led to
increased vagal tone, which
enabled faster relaxation after
stress
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habits

Desai et al., 2015;
Hernández et al.,
2016

Effects of yoga on brain waves
and structural activation: A
review.
Complementary
therapies in clinical practice;
Increased
Grey
Matter
Associated with Long-Term
Sahaja Yoga Meditation: A
Voxel-Based
Morphometry
Study

Yoga; Sahaja Yoga
Meditation

Increased the volume of gray
matter and led to the regional
enlargement of the amygdala

Diamond, 2012

The Benefits of
Improving Health.

Yoga

Improved physical and mental
health

Faulds, 2005; Telles
& Singh, 2013

Kripalu Yoga: A Guide to
Practice on and Off the Mat;
Science of the mind: ancient
yoga texts and modern studies

Kripalu Yoga

Feuerstein, 2003

The deeper dimension of yoga

Hatha Yoga

Field, 2011

Yoga clinical research review

Yoga

Flisek, 2001

Teaching yoga
Schoolchildren

Yoga

Flook et al., 2010

Effects of mindful awareness
practices
on
executive
functions in elementary school
children

School-based
mindfulness
interventions with
yoga components

Galanis et al., 2013

Cardiovascular and pulmonary
adaptations during short-term
15 degrees and 30 degrees
head-down posture in healthy
male volunteers

Heart
opening
yogic postures

Yoga

to

in

young

Galantino et al., 2008

Therapeutic effects of yoga for
children: a systematic review
of the literature

Yoga

Gard et al., 2014

Potential
self-regulatory
mechanisms of yoga for
psychological health

Yoga

Gillis, 2012

Yoga in Schools: A NonTraditional Form of Program
Support

Yoga
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Positive impact on physical and
mental health through breath
regulation. Diaphragmatic breath
regulation
activated
the
parasympathetic nervous system.
Improved flexibility, strength, and
functioning of the endocrine,
gastrointestinal and immune
systems,
sleep,
eye-hand
coordination, balance, increased
somatic
awareness,
focus,
memory, learning, and mood
Reported to decrease depression,
anxiety, and stress
251
Described to calm children reduce
obesity, discipline issues, anger,
panic attacks, and facilitate better
imagination, concentration, and
academic performance
Enhanced
the
executive
functioning skills of 2nd and 3rd
graders and promoted effortful
control
(EC)
of
instant
gratification
Enhanced pulmonary ventilation,
gas exchange, and cardiovascular
functioning
Improved
behavior,
cardiovascular health and body
functioning,
enhanced
concentration,
and
spatial
memory
Benefited
pediatric
population
in
physical
rehabilitation
Boosted cognition and enhanced
integration of explicit and implicit
processes,
facilitating
better
cognition and perception
Transferred ways for calming the
mind and body from yoga sessions
to
everyday
life,
thereby
decreasing stress and anxiety
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N. P. Gothe
McAuley, 2015

&

Haffner et al., 2006

Hariprasad
2013

et

al.,

Hariprasad
2013

et

al.,

Yoga and Cognition: A MetaAnalysis of Chronic and Acute
Effects.
Psychosomatic
medicine

Hatha Yoga for 43
students

The effect size for long term
studies on improvement in
cognitive functioning
(Hedges'
g=0.33) Short term studies
(Hedges' g=0.56) Short term
studies' measures of attention and
processing speed (Hedges' g =
0.49)
executive
functioning
(Hedges' g = 0.39)

The effectiveness of bodyoriented methods of therapy in
the treatment of attentiondeficit hyperactivity disorder
(ADHD): results of a controlled
pilot study

Yoga-based
meditation
children
ADHD

Effect size Hedge's g = -0.74
Favored yoga-based meditation
over the control medication and
motor training for the reduction of
ADHD symptoms

Feasibility and efficacy of yoga
as an add-on intervention in
attention deficit-hyperactivity
disorder: An exploratory study

Feasibility and efficacy of yoga
as an add-on intervention in
attention deficit-hyperactivity
disorder: An exploratory study

Yoga for nine
children
with
ADHD
and
comorbid
disorders
(including
postures asanas,
breathing
exercise,
and
meditation)
Yoga
and
meditation
and
other forms of
breathing
exercises

Harrison et al., 2004

Sahaja yoga meditation as a
family treatment program for
children with ADHD disorder

Sahaja
Meditation

Hayes & Chase, 2010

Prescribing Yoga." Primary
Care: Clinics in Office Practice

Yoga

Hernández
2016

et

al.,

Hogg, 2001

Increased
Grey
Matter
Associated with Long-Term
Sahaja Yoga Meditation: A
Voxel-Based
Morphometry
Study
Strike a Pose: How Guitarists
Use Hatha Yoga to Improve
Posture, Flexibility, Focus, and
Stamina

Huang & Reichardt,
2001

Neurotrophins:
roles
neuronal development
function

P. Jensen & Kenny,
2004

The Effects of Yoga on the
Attention and Behavior of Boys
with
Attention-Deficit-
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in
and

for
with

Sahaja
meditation

Hatha yoga
guitarists
Meditative
components
yoga

Yoga

Improved ADHD symptoms. Also
cited multiple pieces of research
about yoga, which resulted in
better executive functioning,
focus, attention, intelligence, and
memory. Helped in reduction of
anxiety, neuroticism, obsessivecompulsive
disorder,
and
depression
(common
comorbidities of ADHD)
Improved attention, cognitive
functioning, and other behaviors 252
Improvements in behavior, selfesteem, and peer relationship
quality; Children benefitted at
home (better sleep patterns, less
anxiety) and school (more ability
to concentrate, less conflict).
Parents reported feeling happier,
less stressed, and improved ability
to manage children's behavior
Decreased anxiety and mental
pressure

Yoga

for

of

Yoga for 19 boys
with ADHD

Augmented gray matter after yoga
practice
Corrected posture, enhanced
flexibility, attention along with
increased stamina
Supports survival of neurons and
prevents degeneration through
inflammation
by
promoting
growth and differentiation of new
neurons
Increased focus and emotional
regulation in boys with ADHD,
along
with
decreasing
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Hyperactivity
(ADHD)

Disorder

P. Jensen et al., 2004

The effects of yoga on the
attention and behavior of boys
with
Attention-Deficit/
hyperactivity Disorder (ADHD)

Yoga-based
meditation
children
ADHD

Jerath et al., 2006

Physiology of long Pranayamic
breathing: neural respiratory
elements may provide a
mechanism that explains how
slow deep breathing shifts the
autonomic nervous system

Yogic
breath
regulation

Joshi & Telles, 2009

Kauts
2009

&

Sharma,

Khalsa et al., 2009

A nonrandomized non-naive
comparative study of the
effects of kapalabhati and
breath awareness on eventrelated potentials in trained
yoga practitioners
Effect of yoga on academic
performance in relation to
stress
Yoga Ameliorates Performance
Anxiety and Mood Disturbance
in
Young
Professional
Musicians

for
with

Yogic
alternate
nostril breathing
and
breath
awareness

Reduced
time
needed
for
discrimination and enhanced
availability of neural resources for
auditory discrimination

Yoga
adolescents

Improved
memory
concentration

for

Yoga
and
meditation
program
for
young musicians

Khalsa et al., 2011

Evaluation of the mental health
benefits of yoga in a secondary
school:
a
preliminary
randomized controlled trial

Kim et al., 2014

The effect of hatha yoga and
physical activity attention of
children and adolescents with
ADHD tendencies

Krisanaprakornkit et
al., 2010

Meditation
therapies
for
attention-deficit/hyperactivity
disorder (ADHD)

Lanzer, 2009

Yoga and Piano: Learning to
Unify Musical Intentions with
Easeful Actions

Logan & Barksdale,
2008

Allostasis and allostatic load:
expanding the discourse on
stress and cardiovascular
disease

Yoga

Krishnamurthy
Telles, 2001

Improved performance in the
Tower of London test following
yoga

Yoga for 10 to 13year-old girls

eISSN 1303-5150

&

oppositional behaviors, reduction
of mood swings, temper outbursts,
and fits of crying
Effect size Hedge's g = -0.23
Favored yoga-based meditation
over the control medication to
reduce
ADHD
symptoms.
Improved in parent-rated ADHD
scores
Activated
hippocampus,
hypothalamus amygdala, and stria
terminalis an improved autonomic
functioning through boosting
inhibitory feedback mechanisms
related to emotional processing
and social bonding; increased
parasympathetic system activity

Yoga

Yoga-based
meditation
for
children
with
ADHD
Includes Yoga and
Mindfulness for
children
with
ADHD
Yoga
for
(pianist)

self

and

Decreased performance anxiety
and mood disturbances through 253
feelings of negativity
Helped improve mental health,
regulation of emotions, flexibility,
muscular strength, enhanced
mood, positivity, confidence,
focus, intellectual & respiratory
functioning, and decreased stress,
mental pressure, and changes over
time in the yoga group
Effect size Hedge's g = -1.02
Favored yoga-based meditation
over the control medication for the
reduction of ADHD symptoms
Increased focus and emotional
regulation, self-awareness, and
developed integrated sense of self
Improved piano practice
Boosted neurogenesis, dendritic
arborization,
improved
the
connectivity between synapses
and enhanced the activity of
neurons to reduce arousal levels
and ensure relaxation
Enhanced
pre-frontal
cortex
functioning results in a better
ability to plan and execute
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challenging cognitive tasks and
tests; increased blood flow to the
frontal lobe leads to rapid
realization and error correction
Strengthened the diaphragm
increased pulmonary promoted
pulmonary gas exchange of oxygen
and
Cardon-di-oxide
and
increased circulation

McCall, 2007

Yoga as Medicine: The Yogic
Prescription for Health and
Healing

Ujjayi breathing
with yoga

Mehta et al., 2011

Multimodal Behavior Program
for ADHD Incorporating Yoga
and Implemented by High
School Volunteers: A Pilot
Study

Peer-mediated
behavioral
program including
yoga for 6 – 11 yrs.
old children with
ADHD

Increased performance as well as
behavioral scores of students with
ADHD. ADHD youth volunteers
learned to teach yoga successfully

Mehta et al., 2012

Peer-mediated
multimodal
intervention program for the
treatment of children with
ADHD in India: One-year
follow up

Yoga
meditation
children
ADHD

Improved
attention,
brain
functioning, and behavioral issues

Mehta et al., 2011

Peer-mediated
multimodal
intervention program for the
treatment of children with
ADHD in India

Mendelson
2010

et

al.,

Nardo & Reynolds,
2002

Noggle et al., 2012; C.
Smith et al., 2007

Feasibility and I preliminary
outcomes of a school-based
mindfulness intervention for
urban youth
Social, emotional, behavioral,
and cognitive benefits of yoga
for children: A non-traditional
role for school psychologists to
consider
Benefits
of
yoga
for
psychosocial well-being in a US
high school curriculum: a
preliminary
randomized
controlled trial; A randomized
comparative trial of yoga and
relaxation to reduce stress and
anxiety

Parshad, 2004

Role of Yoga
Management

Peck et al., 2005

Yoga as an intervention for
children
with
attention
problems

Ramadoss & Bose,
2010

Transformative life skills: pilot
studies of a six yoga model for
reducing perceived stress and
improving
self-control
in
vulnerable youth
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in

Stress

and
for
with

Yoga
and
meditation
and
other forms of
breathing
exercises
School-based
mindfulness
interventions with
yoga components

Improved attention, cognitive
functioning, and other behaviors

Decreased the harmful effects of
stress on 4th and 5th graders

Yoga

Increased self-control, attention
and concentration, self-efficacy,
body awareness, and decreased
stress

Yoga

Benefitted
mental
health,
including improvements in mental
health, self-regulation, anger
management
along
with
increasing
self-awareness
reducing stress, anxiety, and
depression

Yoga
Yoga
for
ten
children
with
attention
problems across
3-grade levels
Yoga-based
transformative life
skills
program
(TLS) for 387 high
school students

Increased
flexibility,
better
hormonal
functioning,
and
improved circulation, muscle
strength, and balancing of the
parasympathetic nervous system
Boosted Self-control and selfefficacy, increased focus and body
awareness decreased stress. Effect
Size for the time off task ranged
from ES = 1.5 to 2.7
Reduction in stress and increase in
self-awareness and self-control
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A preliminary study of the
effects of repeated massage on
hypothalamic–pituitary–
adrenal and immune function
in healthy individuals: a study
of mechanisms of action and
dosage

Yoga

Yogic postures resulted in the
stimulation of mechanical forces in
the body pushing against each
other in the hypothalamicpituitary-adrenal (HPA) axis,
simulating the effect of massage

Razza et al., 2015

Enhancing Preschoolers' SelfRegulation Via Mindful Yoga

Yoga intervention
based
on
mindfulness for
29
preschool
children

Increased focus, impulse control,
and ability to delay gratification of
desires. Helped in self-regulation

Ross
2010

The health benefits of yoga and
exercise:
a
review
of
comparison studies

Yoga

Shepherd, 2013

Corticostriatal
connectivity
and its role in disease. Nature
reviews Neuroscience

Yoga

Slovacek et al., 2003

A study of the yoga Ed program
at the Accelerated School

Yoga
for
students

Stanec et al., 2010

Yoga in School Communities

Yoga (Savasana –
corpse pose)

Rapaport et al., 2012

&

Thomas,

Streeter et al., 2012

Stueck & Gloeckner,
2005

Telles et al., 2011

Telles et al., 2013
Thayer & Sternberg,
2006
Van Der Kolk et al.,
2014
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Effects of yoga on the
autonomic nervous system,
gamma-aminobutyric-acid,
and allostasis in epilepsy,
depression,
and
posttraumatic stress disorder
Yoga for Children the mirror of
science: working spectrum and
practice fields of the training of
relaxation with elements of
yoga for children
Effects of high-frequency yoga
breathing called kapalabhati
compared
with
breath
awareness on the degree of
optical illusion perceived
Effect of yoga or physical
exercise on physical, cognitive
and emotional measures in
children:
a
randomized
controlled trial
Beyond heart rate variability:
vagal regulation of allostatic
systems
Yoga
as
an
adjunctive
treatment for post-traumatic
stress disorder: a randomized
controlled trial

K-8

Beneficial
effects
in
Hemodynamic,
hormonal,
metabolic,
neurological,
and
respiratory functions
Altered
the
mental
state
connected
with
multiple
neuropsychiatric disorders
Positive impact on academic
performance, student attitudes,
physical fitness, and behavior
Helped in calming the brain,
reveling
stress
and
mild
depression, aided body relaxation,
alleviated
headache,
fatigue,
insomnia,
and
high
blood
pressure. Controlled nervousness
and engaged in anger management 255

Yoga

Helped continue feedback from
the neuro-visceral system and
increased
inhibition
of
sympathetic
responses
post
arousal. Facilitated high vagal tone

Relaxationcombined-withyoga program for
5th-grade
students

Reported lesser feeling of
helplessness and aggression,
enhanced well being, and brought
down negative feelings

Yoga (Kapalabhati
breathing)

Reduced optical illusion and led to
neurophysiological
changes
resulting in better self-regulation

Yoga
for
98
school-aged
children
aged
between 8 and 13
Yoga
Mindful yoga for
chronic patients
with
psychopathology
in trauma

Increased obedience improved
performance in the academic task,
enhanced
focus,
time
management,
behavior
with
teachers and friends
Enabled the Autonomic Nervous
System (ANS) to be more adaptive
to stresses
Effective
self-regulation
and
somatic experiences to deal with
learned
helplessness
and
immobility
connected
to
emotional trauma. Sharpened
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sensory and perceptual faculties

Verma et al., 2017

Effect of yoga practices on
micronutrient absorption in
urban
residential
school
children

White, 2012

Reducing stress in school-age
girls through mindful yoga

3. Results
After an in-depth review, analysis, and synthesis of the
qualitative and quantitative data from yoga-based
research studies conducted between 2000 and 2022, the

Yoga for high
school students
from 11 to 15
years of age
Mindfulness
training with yoga
for 155 middle
school girls

Enhanced intellectual ability and
memory, with increased focus and
observation
Increased
self-awareness
resulting in better ways of coping
with difficult emotions

researcher has synthesized and categorized the benefits
of yoga into Physical benefits of yoga, Socio-emotional,
psychological, and behavioral benefits of Yoga, and
Academic and cognitive benefits of Yoga.

3.1 Narrative Synthesis of qualitative data on the Physical Benefits of Yoga
















Facilitated better functioning of the endocrine, gastrointestinal, immune, hemodynamic, hormonal,
metabolic, neurological, and respiratory systems
Increased flexibility, muscle strength, and stamina
Enhanced oxygen and blood circulation and led to better cardiovascular functioning
Stabilized the parasympathetic nervous system
Improved posture
Increased the levels of brain-derived neurotropic factors (BDNF), supporting the survival of
neurons, neurogenesis
Augmented quicker relaxation response
Increased vagal tone
Strengthened diaphragm and promoted the pulmonary exchange of Oxygen and Carbon-di-oxide
Increased lean body mass and reduced skinfold thickness
Alleviated headache, fatigue, and high blood pressure
Ameliorated insomnia and helped create better sleep patterns
Reduced obesity
Brought about better eye-hand coordination, balance, and body awareness
Resulted in overall health and physical well-being

256

3.2 Narrative Synthesis of qualitative data on the Socio-emotional, psychological, and behavioral Benefits of
Yoga
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Led to neurophysiological changes underlying self-regulation and self-awareness
Aided CNS issues like depression, Obsessive-Compulsive Disorder (OCD),
ADHD, neuroticism, and chronic pain
Improved symptoms in psychological disorders such as PTSD (Post-traumatic stress disorder),
phobias, addiction, and substance abuse
Reduced Oppositional behaviors
Decreased performance anxiety
Improved functioning of the ANS and trained ANS (Autonomic nervous system) to be more adaptive
to stressors
Enhanced inhibitory feedback, related to one's emotional processing and social bonding
Alleviated discipline issues, anxiety, and panic attacks
Boosted mood and brought down mood swings, temper outbursts, and emotional meltdowns
Reduced bouts of crying
Altered the mental states associated with neuropsychiatric disorders
Lessened feelings of helplessness, frustration, anger, and aggression
Helped to create and maintain better peer relationships
Brought about self-compassion, emotional regulation, and self-reflection without judgment
Aided anger management
Helped children deal with bullying
Improved overall mental health and well-being

3.3 Narrative Synthesis of qualitative data on the academic and cognitive benefits of Yoga











Enhanced focus, attention, memory, and imagination
Improved spatial memory
Enhanced executive functioning skills, effortful control, and delayed gratification of impulses
Diminished optical illusion
Reduced time taken for discrimination tasks and made more neural resources available for auditory
discrimination and other intellectual tasks
Increased volume of gray matter and regional enlargement of the amygdala in the brain
Integrated explicit and implicit processes
Facilitated better cognition and perception
Improved the functioning of the pre-frontal cortex resulting in a better ability to plan and execute
challenging tasks
Increased blood flow to the frontal lobe leads to rapid realization and error correction

3.4 Analysis of Quantitative Data
Table 2: Effect Sizes of Hatha yoga on different aspects of Intellectual functioning (N. P. Gothe & McAuley,
2015):
Function
Cognitive function LT
Cognitive function ST
Processing speed
Executive function
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Hedge’s g
0.33
0.56
0.49
0.39
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0.6
0.5
0.4
0.3
0.2
0.1
0
Cognitive function LT

cognitive function ST

Processing speed

Executive function

Graph 1: Representation of Effect Size of Hatha yoga on different aspects of intellectual functioning:
*LT – Long Term, ST – Short Term
Table 3: Effect Sizes of Yoga based Meditation on Children with ADHD
Author
Hedge’s g
Haffner et al., 2006
0.74
P. Jensen & Kenny, 2004
0.23
Kim et al., 2014
1.02
Peck et al., 2005Grade1
1.5
Peck et al., 2005 – Grade 3

2.7
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3
2.5
2
1.5
1
0.5
0
Heffener et al.,

Jensen et al.,

Kim et al.,

Peck et al., Grade1

Peck et al., Grade3

Graph 2: Representation of Effect Sizes of Yoga based meditation on Children with ADHD
4. Discussion
4.1 Yoga in schools
School-based yoga interventions have been observed to
improve multiple factors like academic performance,
focus, emotional regulation, enhanced cognitive
functioning, and numerous other positive psychosocial
outcomes (Serwacki & Cook-Cottone, 2012). Many
preliminary studies of schools that implemented schoolbased yoga interventions resulted in better academic
performance (Mehta et al., 2011), better scores in English
and math (Nidich et al., 2011), better teacher ratings
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(Beauchemin et al., 2008), increased grade point averages
(GPAs) (Hall, 1999), enhanced cognitive functioning (N.
Gothe et al., 2013) Multiple qualitative studies have found
a connection between school-based yoga intervention
and increased alertness, focus, on-task behavior at school
(Rosaen & Benn, 2006), improved academic achievement
(Sibinga et al., 2011), reduced school-related stress,
changed attitude towards school and increased
concentration (Conboy et al., 2013). The reduction in
school-related pressure led to improved academic
performance as improvements in self-regulation can
enhance the cognitive abilities and performance of
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students practicing yoga.
4.2 Contraindications / Limitations of yoga-based
researches:
The benefits of yoga for children are largely unsupported
due to smaller samples, the poor methodological quality
of research, absence of clear description of the
intervention, lack of Randomized Controlled Trials
(RCTs), and longer-term follow-ups. Different outcome
measures, varied durations, or intensity of the programs
make it more complicated to generalize the findings of the
positive impact of yoga.
Reliance on single-subject research design, single test
scores, or self-reported scores leads to credibility issues
of yoga-related data. The absence of longitudinal data
makes it difficult to evaluate the long-term effects of yoga.
5. Conclusion
5.1 Summary and conclusion of current findings
A review of twelve studies conducted by Ross and
Thomas found that yoga was more effective or superior to
physical exercise on almost all the measured outcomes in
healthy individuals (Ross & Thomas, 2010).
According to the author of a renowned yoga paper that
received a great deal of media attention, yoga would be
the world's best-selling drug if it were a drug
(Balasubramaniam et al., 2013). So, yoga is reportedly a
cost-effective, efficacious, and readily available option for
almost all the problems associated with the physical/
behavioral, academic/ cognitive, and socio-emotional
issues related to children in general and those with ADHD.
An exploratory study (Butzer et al., 2015) found that
school-based yoga intervention positively affected GPA
with consistent practice. Hence, schools need to consider
implementing regular yoga classes as a part of PE or
routine hygiene practices to bring about better physical,
mental and psychological well-being.
The goal of yoga practice on the mat is to generalize into
the individual's life practices by equipping the yoga
practitioners with a more dynamic autonomous nervous
system functioning and cognitive-emotional behavioral
processes that are more flexible and adaptive to the
emotional disturbances of everyday life. Unlike regular
physical exercise, yoga intervention helps individuals
learn specific breathing techniques, postures, and
cognitive control, which result in better physical, socioemotional, behavioral, psychological, and academic or
cognitive benefits. It is also known to promote selfcontrol, body awareness, and stress management. Hence,
Yoga is a feasible school intervention for children with
emotional and behavioral disorders, like ADHD. It
confirms that yoga can also effectively ameliorate
symptoms of ADHD, such as inattention, hyperactivity,
impulsivity, and poor social skills. The findings of this
study are in line with previous studies that have
demonstrated that yoga shows promise as an
intervention for various social, emotional, behavioral, and
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cognitive ailments (Diamond & Lee, 2011) and improved
peer relationship quality and sleep patterns (Harrison,
Manocha & Rubia, 2004; Jensen & Kenny, 2004).
Many previous studies cited in the current systematic
literature review provide compelling qualitative and
quantitative outcomes or effect sizes for using schoolbased yoga intervention in ADHD treatment and the
student population's overall physical and mental wellbeing. On the whole, yoga elicits reduced sympathetic
nervous
system
activation
and
increases
parasympathetic nervous system activation, resulting in
mind-body equilibrium and increased emotional selfregulation. Similarly, this systematic review shows that
yoga positively impacts neurological and physiological
activity and behavior in various populations.
5.2 Recommendations and Implications for schoolbased yoga intervention based on current research
findings
















After extracting qualitative and quantitative data
about the benefits of yoga from yoga-based research
studies conducted between 2000 to 2022, the
researcher analyzed and synthesized the data to
arrive at the following recommendations for schoolbased yoga interventions.
Children should be reminded that they can do yoga
without hurting themselves till their levels of
comfort without exerting.
259
Yoga can be practiced from four to six times a week
for the best benefits and a minimum of once per
week.
Khalsa (1998) recommends a class of 15 minutes for
children less than six years and a class of 25 minutes
for the 7 to 9-year-olds.
Yoga practice needs to be done with an empty
stomach to prevent regurgitation. So children need
to wait 2 to 4 hours or 1 to 2 hours after a large meal
or
light
meal
respectively
(Schwartz,
2003)(Schwartz, 2003; Impo white).
Yoga needs to be done on level ground to avoid
injuries.
Small pillows, foam blocks, and rolled-up blankets
can help with challenging postures.
Movements need to be slow and purposeful,
focusing on the breath to ensure maximum benefit.
An experienced yoga teacher with credible
certification or training would be an ideal instructor
for yoga.
A specific place at home or school can be earmarked
for yoga practice to ensure a peaceful and
undisturbed yoga practice.
Ensure that classes are smaller to provide
individualized attention to each student.
Integrate yoga into regular physical education(PE)
classes as a routine hygienic practice for physical
and mental health in schools.
The yoga sessions need to proceed from simple to
more complex postures, starting with relaxation
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training.
Include child-friendly terms to describe yogic
postures like "tree pose," "down dog," and "crow
pose."
Include social components like pairing students
with another buddy and promoting cooperative
learning rather than competitive learning.
Include imagery and visualization techniques to
teach meditation, like a balloon releasing air or an
engine with decreasing speed, to help kids slow
down their breathing and activities at the end of the
yoga session.
Teach meditation techniques that facilitate selfawareness.
Ensure buy-in from the school principal and
teachers to ensure maximum reach of the yoga
training.
Incorporate breathing exercises at the beginning of
class or in-between transition from one activity to
another.
Check for understanding and receptivity of new
material and slow down the pace of instruction
delivery to suit the unique needs of each individual.
Yoga can be used as a warm-up and cool-down
activity in Physical Education classes.
Yoga sessions can be scheduled before school, after
school, during lunch, or recess.
Incorporate yoga as a psychological tool for use by
counselors.
Can have girls-only groups to ensure the comfort of
performance.
Include parent training to enable continuity of yoga
intervention at home.
Engage in brief yoga sessions before taking a test or
transitioning from one activity to another to
enhance focus and productivity.

6. Directions for future research
After a thorough review of the current research studies
focusing on yoga, multiple knowledge gaps were found.
More quantitative data through meta-analyses to
calculate effect sizes of the benefits of yoga and the dosage
of yoga interventions to heal specific ailments would add
more credibility to the efficacy of yoga. More randomizedcontrolled trials should be promoted to increase the
reliability and validity of research data, should be
encouraged. The use of larger samples for collecting data
should be promoted to enable the generalization of
research findings. Also, mechanistic studies explaining
the potential reasons which contribute to the beneficial
effects of yoga should be explored to provide a concrete
scientific explanation to the benefits of yoga, as suggested
in anecdotal records. Longitudinal studies that follow up
on the long-term benefits of yoga on students across
different times in their life spans can be conducted to
encourage more students to do yoga. Studies with a
robust methodology and research design need to be
encouraged to ensure more reliability and validity of
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research data.
Systematic reviews of qualitative and quantitative yogabased research studies which are homogenous can lead to
the discovery of new patterns or trends in the benefits of
yoga. Efforts to create a yoga manual or module based on
research evidence describing the various yoga postures
and their specific health benefits should be boosted.
Designing a yoga curriculum geared towards particular
age groups should be facilitated to broaden the scope of
yoga and its applications across all age groups.
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