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Abstract

Background. Individuals with mild intellectual disability (ID) often encounter challenges in physical functioning,
impacting their overall well-being and quality of life. Traditional exercise programs may not always be accessible or
effective for this population due to various barriers. Adapted yoga programs have emerged as a promising alternative,
offering tailored interventions to address the unique needs of individuals with ID.

Objectives. The study aimed to close this gap by examining the effect of a structured, modified yoga programme on

factors related to physical functioning.

Materials and methods. A total of 40 students with mild ID, aged between 11 and 15 years, were selected from
Special Schools in Coimbatore, Tamil Nadu. A quasi-experimental design was used in this study. The participants
were divided into an experimental group undergoing an 8-week adapted yoga program and a control group
maintaining regular activities. Physical function parameters were assessed using standardized tests measuring
cardiorespiratory endurance, muscular strength and endurance, flexibility, body composition, and balance. The
adapted yoga program, conducted by qualified instructors, comprised 8 weeks of sessions, 5 days a week, each lasting
45 to 60 minutes. Statistical analyses confirmed the normal distribution of data and employed paired sample t-tests to
assess pre- and post-test differences, with SPSS version 20.0 used for analysis, setting the significance level at 0.05.
Results. After undergoing 8 weeks of adapted yoga training, the results showed a significant improvement in the
upper body strength (p < 0.04), lower body strength (p < 0.001), core strength (p < 0.002), flexibility (p < 0.00), and
static balance (p < 0.00). However, there was no significant difference in body fat and cardiorespiratory endurance

between adapted yoga training.

Conclusions. This study highlights the potential of adapted yoga programs as an intervention for improving physical
functioning in students with mild ID. These findings indicate that the imlementation of adapted yoga can be a
valuable and accessible intervention for enhancing physical functioning in this population.

Keywords: intellectual disability, adapted yoga, physical functioning, muscular strength, endurance.

Introduction

Physical activity is essential for maintaining a healthy
lifestyle and has several advantages for people of all ages
(Donnellyetal.,2016; Gao etal., 2018). Regular exercise helps
build a robust cardiovascular system, improves muscular
strength and endurance, and cultivates healthy bones and
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weight management (Herting & Chu, 2017; Ruegsegger &
Booth, 2017; Bidzan-Bluma & Lipowska, 2018; Kohl et al.,
2013). In addition, physical activity has beneficial effects
on mental health by combining reduced stress, symptoms
of anxiety and depression, and enhanced mood and sleep
(James et al., 2023; Jacinto et al., 2023; Bouzas et al., 2018).
Persons with ID is a diverse and distinct population
of restrictions in intellectual functioning and adaptive
behaviours (Wangetal., 2021; Yang et al., 2022). According to
the American Association on Intellectual and Developmental
Disabilities (AAIDD), ID is defined by significant limitations
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in both intellectual functioning (IQ) and adaptive behaviour,
which manifest during the developmental period (Rayes et
al., 2022). These limitations often impact a person’s ability
to effectively navigate day-to-day activities, communicate,
and participate in social interactions (Kharbat et al., 2020;
Bouzas et al.,, 2018; Bartoshesky et al., 2021). While the
severity of ID varies among individuals, those classified
with mild ID typically demonstrate intellectual functioning
within the range of approximately 50 to 70 IQ points (Rayes
et al,, 2022; Lynnes et al., 2009; Carter & Swank, 2014).

Physical activity interventions tailored to the needs of
individuals with ID are essential for promoting their overall
health and well-being (Yan et al., 2022; Jacob et al., 2023).
However, traditional exercise programs may not always be
suitable or accessible for individuals with mild ID due to
various cognitive, sensory, and motor impairments (Bouzas
et al,, 2018; Lirola et al.,, 2020; Réadaptation, 2023). In this
context, adapted yoga programs have emerged as a promising
alternative for promoting physical health and functioning in
this population.

Yoga is a holistic mind-body practice that incorporates
physical postures, breathing exercises, and meditation
techniques to promote physical, mental, and emotional
well-being (Scroggins et al., 2016; Kaur & Bhat, 2019; Reina
et al., 2020). Adapted yoga programmes include modified
postures, visual adjustments, and specialised assistance
to enhance participation and engagement for people with
disabilities. Programmes are designed specifically to meet
their unique needs and skills (Scroggins et al., 2016; Rayes
etal., 2022).

Adapted yoga interventions have shown promise
in improving various aspects of physical functioning in
individuals with disabilities (Garg et al., 2013; Mohanty et
al.,, 2016; Kaur & Bhat, 2019). Research’s has demonstrated
the possible advantages of adapted yoga practices for people
with intellectual disabilities, including improvements in
flexibility, balance, muscle strength, relaxation, and overall
quality of life (Pise et al., 2017; WASET, 2023; Rayes et al.,
2022). However, the majority of studies in this area have
focused on adults or mixed-age populations, with limited
research specifically addressing the impact of adapted yoga
training on physical functioning in students with mild ID.

Therefore, this study seeks to address this gap by
examining the effects of adapted yoga training on physical
functioning outcomes among students with mild ID. By
examining the feasibility, acceptability, and efficacy of
adapted yoga interventions within a school-based setting,
we aim to generate empirical evidence to inform the
development and implementation of effective adapted yoga
programs for this population.

Materials and Methods

Participants

Purpose of this study is to find out the impact of adapted
yoga on physical function of students with mild ID. For this
40 mild students with ID between the ages of 11 to 15 years
were chosen from the Special Schools from Coimbatore,
Tamil Nadu state. This age range was likely selected based
on developmental factors and the potential for consistent
participation in the study.

Table 1. Mean, Standard Deviation and t Test result of Age,
Height and Weight of Experimental and Control Group

Mean = SD
No Variables q Si
Experimental St Grom g
group
1 Age 13.4+1.04 13.65 +1.22 0.412
2 Height 153.1 £5.09 152.60 + 4.81 0.743
3 Weight 47.8 £ 6.36 49.05 £ 6.20 0.423
Criterion Measures

Table 2. Selected Physical Performance variables, Test and
measuring unit

No Variable Test Measuring Unit
] Cardiorespiratory Treadmill Run/ Distance in
endurance walk test meters
Isometric puss up
Muscular test Seconds
2 Strength and Sit-to-Stand test Centimetres
endurance
Plank test Seconds
3 Flexibility Sit-and-reach test ~ Centimetres
Body fat analyser
Body (Omron Karada Body fat
4 Composition Scan Body ercentage
b Composition b 8
Monitor HBF-375)
5 Balance The one-leg stance Seconds

test

Design

Quasi-experimental design was applied for this study with
two groups, an experimental group and a control group. The
experimental group consisted of students who participated
in 8-weeks adapted yoga training program, while the control
group consisted of students who did not receive any special
intervention beyond their regular activities. This design
allowed for comparisons to be made between the two groups,
with the experimental group serving as the treatment group
and the control group providing a baseline for comparison.

Testing Procedure

Cardiorespiratory endurance was assessed using
treadmill run test, The students walks on a treadmill to
exhaustion, at a constant walking speed while gradient/slope
is increased every one or two minutes. The assistant starts
the stopwatch at the beginning of the test and stops it when
the subject is unable to continue.

The isometric push-up test assessed the strength and
endurance of the upper body. In a straight line, participants
stretched their arms under their shoulders, and testers
assessed how long they held this posture.

Lower body strength and endurance were evaluated by
sit-to-stand test. The task required participants to cross their
arms while sitting on a chair and count how many times they
could get up in 30 seconds.
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The plank test addressed strength and endurance of core
muscles. Participants placed themselves on their forearmsand
toes in a straight-bodied position. If they felt any discomfort
or were unable to keep the position, they released the hold.

Flexibility in the hamstrings and lower back was
assessed using the sit and reach test. The sit-and-reach box
was utilised by the participants (DSI, DANESH SALAR Ltd).
They slowly extended their arms as far forward as they could
while sitting with their knees flat on the floor. They held this
position for two seconds. Every participant made three tries,
and the results showed a correct measurement.

OMRON'’s Fat Loss Monitor with Scale estimated body
fat percentage through the Bioelectrical Impedance (BI)
Method. This method relies on the fact that muscles, blood
vessels, and bones, which have high water content, conduct
electricity easily, whereas body fat, which has little electrical
conductivity, impedes the flow of electricity.

The test of one-leg stance evaluated static balance. The
participants maintained the posture for as long as possible
while standing on one leg, hands on hips, and eyes open.
After testing both legs, the average time was noted in seconds.

Training Program

The experimental group engaged in an 8-week adapted
yoga training program tailored explicitly for individuals
with mild ID. Led by qualified instructors experienced
in working with special needs populations, the sessions

were meticulously crafted to accommodate the unique
requirements of the participants. The content and structure
of the program were adapted to ensure accessibility and
safety, focusing on gentle and modified yoga poses as well
as breathing exercises suitable for individuals with ID.
Throughout the duration of the program, attendance records
and participation logs were likely maintained to track the
engagement and adherence of participants, facilitating
ongoing assessment and adjustment as needed to optimize
the effectiveness of the training regimen.

Total weeks -8
Days per Week -5
Session per day -1

Duration of the session — 45 to 60 minutes

Statistical Analysis

As the participants were randomly selected and
allocated to the experimental and control groups, it was
possible to justify the use of these two groups in this study
using two statistical analyses. With regard to the variables,
the Kolmogrov-Smirnov test revealed that the difference in
scores was normally distributed. SPSS version 20.0 was used
to conduct all statistical analyses.

The paired sample t test was used to statistically evaluate
the pre- and post-test data in order to determine the
significance of the mean differences. A significance level of
0.05 was used in order to test the hypotheses.

Table 3. Eight week of Adapted yoga training schedule for Experimental group

Weeks Yoga Name and Pose Numlfe.r o Dur.a tion in Total Duration
repetition Minutes
Tadasana, Trikonasana, Vajrasana, Sukhasana,
Asana Bhujangasana, Salabhasana, Pawanmuktasana, Ardha 8 330
Halasana
1&2 Pranayama Anul(?ma villoma, kapalapathi, bhramari pranayama, ) 180 600 Minutes
bhatrika
o Mindfulness Meditation, Guided Imagery and
Meditation Visualization, Focused Attention Meditation 1 90
Vrikshasana, Utkatasana, Paschimottanasana,
Asana Marjariasana, Dhanurasana, Makarasana, 12 330
Setubandhasana, arvangasana.
3&4 Pranayama Anul(.)ma villoma, kapalapathi, bhramari pranayama, ) 180 600 Minutes
bhatrika
o Mindfulness Meditation, Guided Imagery and
Meditation Visualization, Focused Attention Meditation 1 20
Asana Natarajasana, Ardha Chakrasana, Gomukhasana, 12 300
Ushtrasana, Astanga namaskara Chakrasana, Halasana
5&6 Pranayama Anulgma villoma, kapalapathi, bhramari pranayama, 3 210 600 Minutes
bhatrika
- Mindfulness Meditation, Guided Imagery and
Meditation Visualization, Focused Attention Meditation 1 20
Padahastasana, Adhomukha Shwanasana, Vakrasana,
Asana Shashakasana, Dhanurasana, Makarasana, 12 300
Pawanmuktasana, Ardha Halasana
7 &8 Pranayama Anul(?ma villoma, kapalapathi, bhramari pranayama, 3 210 600 Minutes
bhatrika
Meditation Mindfulness Meditation, Guided Imagery and 1 90

Visualization, Focused Attention Meditation
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Results

Table 4. Mean, Standard Deviation and t Test result of Age, Height and Weight of Experimental and Control Group

Experimental group Control Group
No Variables Mean + SD Mean + SD
Pre test Post test Sig Pre test Post test Sig
1 Cardiorespiratory endurance 21.15+6.10 22.05+5.34 0.070 20.10 +5.58 20.35 +5.07 0.398
2 Isometric puss up test 21.95+4.93 23.15+4.94 0.004 22.25+5.16 22.60 £5.48 0.130
3 Sit-to-Stand test 13.35 + 3.86 14.8 +3.50 0.001 14.00 + 2.82 14.25 + 2.55 0.204
4 Plank test 14.12 £ 6.31 15.04 £ 5.71 0.002 13.82 £ 4.75 14.23 £4.54 0.065
5 Flexibility 18.34 + 7.06 20.46 £ 6.77 0.000 17.61 £ 7.07 18.20 + 6.88 0.017
6 Body Composition 16.40 + 3.54 16.65 + 3.16 0.234 16.45 + 2.08 16.85 £ 2.32 0.028
7 Balance 9.54 % 3.00 11.27 +2.83 0.000 9.66 * 3.33 9.97 £ 3.06 0.144
Discussion thoroughly assess its possible impacts on cardiorespiratory

This research sought to assess how adapted yoga affects
the physical health of students with ID. The primary finding
revealed that participating in eight weeks of adapted yoga
notably improved physical health among the students mild
ID. But there were no notable changes seen in terms of
body composition or cardiorespiratory endurance. Whereas
literature supports the beneficial impact of yoga on the
physical fitness of the general population, there is limited
evidence regarding the effects of adapted yoga specifically
on the physical health of students with ID. The current
investigation and these results are in agreement the Yoga-
based programmes had a favourable influence on kids with
ID’s motor abilities, demonstrating modest to substantial
increases in measured outcomes (Khalsa & Butzer, 2016;
Reina et al., 2020; Hart et al., 2022).

Furthermore, after an eight-week yoga intervention,
there were no significant differences in cardiorespiratory
endurance. On the other hand, following exercise-based
interventions, a recent study found that young individuals
with ID had improved cardiovascular function (Biissing
et al., 2012). Information regarding yoga’s impact on
cardiorespiratory endurance in students with ID, remains
limited. An investigation found that prepubescent children
who practiced yoga for 12 weeks had improved aerobic
capacity (Veneri et al., 2018). These results may be explained
by the beneficial effects of breathing exercises and yoga
poses on factors including cardiac output, oxygen delivery
capacity, and capillary density. The nature, duration, and
intensity of physical activity play crucial roles in enhancing
the cardiorespiratory system (Hawkins et al., 2012; Mishra
et al., 2018; Satish et al., 2018). Marked enhancements in
cardiorespiratory endurance have been noted with aerobic
regimens like aquatic sports or cycling (Marandi et al., 2023).
Additionally, investigations focusing on exercises targeting
respiratory muscle strengthening have reported increased
cardiorespiratory endurance post-yoga interventions
(Pastula et al., 2012). Although our research revealed a
slight rise in cardiorespiratory endurance, students with
ID were unable to participate in high-intensity activities
due to physical constraints. Such activities are essential for
increasing aerobic capacity. Subsequent investigations may
explore extended periods of yoga intervention in order to

endurance.

Physical well-being, which encompasses strength,
endurance, power, and flexibility, plays a pivotal role in
overall health (Yang et al., 2022). Students with ID typically
exhibit lower levels of physical well-being compared to their
peers without disabilities (Kim & Yi, 2018). Movement
challenges such as poor balance and coordination can
impede their participation in exercises aimed at enhancing
muscle groups and overall fitness (Hsu etal.,2021). Moreover,
poor muscle tone is a problem among some kids, which
makes prolonged physical activity challenging. In addition
to causing a propensity for solitary pursuits, cognitive and
social challenges can limit possibilities for physical activity
(Xu et al., 2020).

After eight weeks of adapted yoga training, the study
found that there were considerable improvements in
the strength and endurance of the upper, lower, and core
muscles. These findings are in line with meta-analyses
showing that exercise therapies increase the muscle strength
and endurance of the ID population. Although outcomes
have varied, yoga has been demonstrated to be effective in
improving muscle fitness in those without ID. Studies on
toddlers and teenagers with ID have shown improvements in
leg strength and hand grip (Hawkins et al., 2012; Sun et al,,
2022). Inconsistencies in findings could come from variations
in methods of measuring related to ID. The effects noted
in this study might be related to neuromuscular changes
made possible by isometric contraction yoga postures,
which improve the connections between the muscles and
nerves (Folleto et al., 2016). Childhood is a critical time
for neuromuscular development, and bodyweight exercise
maximises muscular fitness throughout this phase (Mohanty
etal., 2016).

When it comes to flexibility, people with ID usually
score poorly (Serwacki & Cook-Cottone, 2012). In line with
other earlier studies, our study did find that practicing yoga
training increased flexibility. Yoga’s combination of static
and dynamic stretching exercises could extend the limbs’
elastic connective tissue, improving range of motion (Gothe
& McAuley, 2015; Reina et al., 2020). These positive findings
highlight the potential benefits of adapted yoga training for
people with ID in terms of increasing flexibility and muscle
strength and endurance.
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Students with ID have been shown to have motor
weaknesses, balance problems, and unstable posture.
Several studies have highlighted balance as a crucial aspect
of motor fitness and have documented the positive benefits
of exercise treatments on people with ID’s ability to walk
and stand balanced (Azar et al., 2023). Notably, a recent
meta-analysis revealed a significant beneficial impact after
yogic intervention meant to improve balance in children
and adolescents with ID (Jylanki et al., 2022). Furthermore,
a growing body of research indicates that yoga improves this
component of motor fitness in people with ID (Reina et al.,
2020).

In a comparable manner, our research on students with
ID showed significant improvements in static balance after
receiving adapted yoga instruction. On the other hand, after
a creative yoga intervention, a research found no difference
in balance, which it attributed to differences in the yoga
programme and the balance subtest performed (Jeter et al,,
2014). Adapted yoga has been shown to improve balance
by stimulating the proprioceptive, vestibular, and visual
systems, all of which support sensory integration (Kaur et
al., 2021). Additionally, better posture control and balance
are probably influenced by the enhanced muscle fitness that
comes with yoga. Attention-focused yoga poses have the
potential to improve postural control (Kaur & Bhat, 2019).
Ultimately, students with ID benefit from adapted yoga
training as an effective intervention for improving their
balance, which may also improve their motor fitness and
general physical well-being.

Conclusions

This study highlights the potential of adapted yoga
programs as an intervention for improving physical
functioning in students with mild intellectual disability.
These findings suggest that adapted yoga can be a valuable
and accessible intervention to enhance physical functioning
in this population.
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BusHauyeHHA BNVBY afanToBaHOro TpeHyBaHHA 3 Norm
Ha ¢isnyHe PYHKLiOHYBaAHHSA YUYHIB 3 NOPYLUIEHHAM
iHTeNeKTyasibHOro po3BUTKY MOMiPHOro CTyneHs

Oxapmaninram IOBapamk'45°PE, [le6narx [i6axap'®PF, Kymap I. IIpem*®F,
M. Apasinax'®’E, Apasing [Ix. Pamenr'®P%, Teopmx Camxi Anbgi'®PE

'Micia Pamakpimna BiBekananga HaBuanpHO-ocmifHuii iHCTUTYT
*X pUCTAHCBKIUI YHIBEPCUTET

ABTOpCHKNMIT BT A — Au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crarts: 8 c., 4 Tab1., 47 mKeper.

Icropisa nmuranna. Ocobu 3 MOpPylIeHHAM iHTeneKkTyaabHOTro po3BuTKy (IIIP) mOMipHOro CTyIeHs 4acTo 3a3HAIOTbh TPYA-
HOILIiB y (i3yHOMY (QYHKI[iOHYBaHHi, IIJ0 BIUIMBAE Ha IXHE 3arajbHe CAMOIIOYYTTSA Ta AKICTb >KUTTA. TpapuiiitHi mporpammn
(bisMYHNX BIPaB He 3aBXIU MOXKYTb OyTU JOCTYHHMM a60 eheKTUBHMM 3acOO0M 1A 1ii€l KaTeropii ocib yepes pisHi 0OMeKeHH:L.
AJlanITOBaHi IPOrpaMy 3 3aHATD JIOT0I0 PO3INIALAIOTHCA AK IIePCIEeKTUBHA a/IbTePHATUBA, 1[0 IIPOIIOHYE iHAMBiyaIbHi iIHTepBEH-
1ii, cpsiMoBaHi Ha 3a6e3medeHHsT 0COOMMBIUX TOTPeD 0Cib 3 MOPYIIEHHSM iHTeNIeKTyaIbHOTO PO3BUTKY.

Mera mocnigxeHHs. MeTo0 TOCIi/KeHHA OY/I0 ITOZOTaHHA BKa3aHOI Ipo6/IeMy MIIAXOM BUBYEHHs BIUIUBY CTPYKTYpOBa-
HOI, MOAM}IiKOBaHOI Iporpamu 3 itoru Ha QaxTopy, 0B’ s3aHi 3 PisVIHNM PyHKIIIOHYBAHHSM.

Marepianmu Ta MeTopu. 3aranom 6y1o Bifibpano 40 yuHiB 3 HOPYILEHHAMM iHTeNeKTya/IbHOTO PO3BUTKY IIOMIpPHOTO CTYIIEHS
y Biui Big 11 o 15 pokiB 38i crienjiaIbHMX MIKiT y MicTi Koimb6atop, mrrar Tamin-Hapy. locnimpkeHHsA TPOBOAMIIOCS 32 KBasi-eKc-
HePUMEHTA/IbHOI0 CXeMO0. YUaCHUKM JOCTIPKeHHA Oy po3fiijieHi Ha eKCIIepMMEHTa/IbHY IPYITy, SIKa IPOXONMIA 8-TIUKHEBY
a/laliTOBaHy IPOTPaMy 3 3aHATD OTOI0, i KOHTPOJIbHY TPYITY, AKa JOTPUMYBaacA 3BUYATHOTO PeXKMMY 3aHATb. [lapamerpu di-
314HOI QYHKII OL[{HIOBa/IN II/IAXOM IIPOBEIEHH CTaH/[APTU30BAHNUX TECTIB, 110 BUMIPIOIOTb Kap/liopecipaTOpHy BUTPUBAIICTb,
M’130BY CMJTy Ta BUTPUBAIICTD, THYYKiCTb, KOMIIO3MIIiIO Ti/la Ta piBHOBAry. AfjaliTOBaHa poOrpama 3 ifory, AKY IPOBOANIN KBa-
ni¢ikoBaHi IHCTPYKTOPH, CK/IafaIacs 3 8 TYDKHIB 3aHSATD 110 5 JHIB HA TYDKIEHD, KOXKHE 3 SIKMX TPUBAJIO Bif 45 1o 60 xBminH. 3a
IOIIOMOTrOI0 CTATUCTUYHMX METOIIiB aHaTi3y 6y/I0 MiATBep/>KeHO HOPMa/IbHIIT PO3IIOAII JAHNUX i 3aCTOCOBAHO t-KpuUTepil MapHUxX
BUOIPOK ISl OL[iHKM BiAMIHHOCTEI [0 i ITiC/IsI IPOBEEHHs HOCTI/KEHHsI 3 BUKOPUCTAHHSM IIPOrpaMHOro 3abesmedeHHst SPSS
Bepcii 20.0 i3 BcTaHOBIEHUM piBHeM 3Hauy1ocTi 0,05.

Pesynprarm. [licna 8 T KHIB IPOXO/PKEHHSA aflallTOBAHNX TPEHYBAHb 3 JIOTM CIIOCTEPirajocs 3HaYHe MOKPalleHHs ITOKa3-
HUKIB cumn BepxHbol yacTuHu Tina (p < 0,04), HyoxHbOI yacTuHM Tina (p < 0,001), 3minHenHsa M 's3iB kopy (p < 0,002), rHyYKOCTI
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(p < 0,001) Ta crarnunoi piBHoBaru (p < 0,00). OgHak He 6y10 3ahikcOBaHO HOCTOBIPHOI Pi3HUIII Y IIOKA3HMKAX BMICTY >KUPY
B OpraHi3Mi Ta KapfiiopecnipaTopHoi BUTPUBAIOCTI MXK aZlaliTOBaHMMM TPEHYBaHHAMMU 3 JIOTH.

BucHoBKHI. Y 11bOMY OCITiIPKEHHI BYCBIiT/IEHO IIOTEHIIia/l a/JalTOBAaHMX ITPOTPaM 3aHATbH 3 JIOTU AK iHTE€PBEHIIil /I TIOKpa-
weHHA disnynoro ¢ynkuionysanna yuHis 3 ITIP nomipaoro crynensa. OTpumaHi pe3ynbTaTi BKa3yloTb Ha BaXKIMBICTb Ta 10-
CTYIIHICTD BIPOBA/PKEHHs 3aHSATD 3 a[JAlITOBAHOI JIOTY 3 METOIO IOTIIIIeHHs (PisNIHOro PyHKIIOHYBaHHS JaHOI KaTeropii ocib.

Kiro4oBi cmoBa: mopylieHHs iHT€IEKTyalIbHOTO PO3BUTKY, aflallTOBAaHA iiora, (isuuHe (YHKIIOHYBAaHH:, M sA30Ba CIJIA,
BUTPUBAIICTb.
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