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ABSTRACT

Autism Spectrum Disorder (ASD) is a debilitating developmental disorder. Apart from behavior problems like communication and interaction,
attention deficit, social behavior, adhering to sameness and repeated behavior, sensory integration, motor problems ASD children also suffer from a
sleep disorder, gastrointestinal problem. Yoga is a non-invasive and alternative therapy which brings positive changes at both physiological and
psychological level. We conducted this pilot study to test the feasibility of parent based structured yoga intervention for a large group of ASD
children in special schools to reduce the severity of sleep, gastrointestinal and behavior problems. This was a pre-test and post-test single group
design. A group of 7 ASD children between 5 and 16 years’ age group, comprising 4 males and 3 females were selected from ATG (Assessment,
Training, and Guidance) center. A set of 61 questionnaires were used to collect data from parents’ pre and post yoga intervention. Two weeks’ yoga
intervention was given for 75 minutes everyday evening along with parents. As per the feedback from parent’s significant changes have been seen
among children in sleep and gastrointestinal problems in early days. It was concluded that with a longer period of intervention significant changes can
be found with structured yoga intervention for a large group of ASD children involving parents in special schools. As per the parent's suggestion,

teachers’ involvement in such intervention will help to discipline the children during the intervention.
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INTRODUCTION

Autism Spectrum Disorder (ASD) is a neurodevelopmental

disorder highly prevalent among the children, all over the world'.

Recent studies have shown that apart from behavior problem
ASD children also suffer from a sleep disorder, gastrointestinal
problems?. ASD children suffer from social communication and
interaction, restricted and repeated behavior, lack of eye to eye
contact,, attention deficit, sensory integration, motor problems
and cognitive problems®*. Anxiety and poor stress management
are some of the common concerns of children with ASD?. The
prevalence rate of autism is 1 in every 68 children in the USA
according to Centre for Disease Control®. The prevalence rate in
India is estimated to be 2.3 million’. Up to 80% of ASD children
suffer from a sleep disorder®®. The sleep problems exacerbate
symptoms of autism if not detected early and given proper
intervention by qualified professionals'®!!. The gastrointestinal
problem is the other medical condition requires immediate
attention which leads to many digestion related problems'?!3. GI
problems and associated symptoms are very common among
ASD children may be associated with compositional changes in
intestinal bacteria'*!>16, Instead of relying on parents experts in
this area need to understand the whole issue related to GID of
ASD children adopt proper intervention method'’. We
hypothesize that parent based yoga intervention effectively helps
in reducing the problems of sleep, gastrointestinal and behavior
problems. Yoga improves sensory integration and control
behavior problems among ASD children'®'®. Yoga is a one of
the alternative therapy without any side effects to treat ASD
children. Recent studies have found yoga to be the most
effective therapy for mental and neurological disorders 22!

MATERIALS AND METHODS

This was a pilot study with pre-test and post-test single group
design. A group of 7 children between 5-16 years of age of
mean value 11.14 and standard deviation of 3.76 was selected
from ATG Centre Bengaluru. We briefed parents and staff of
ATG center about the intervention. The intervention was
conducted during 2" and 3" week of January 2016. The session
was held every evening between 5.45 pm to 7.00 pm for 75
minutes. This project was approved by Institutional Ethics
Committee S-VYASA Yoga University, Bengaluru. ATG center
records were verified to make sure that children are previously
diagnosed as autistic under the International Classification for
Diseases 10" edition (ICD-10)*>. We included children whose
parents were willing to participate with their children in the
intervention. A structured yoga intervention module was
prepared by the researcher based on the three problematic areas
of ASD children as shown in Table-1. Set of 61 questionnaires
developed by the researcher based on sleep, Gastrointestinal and
behavior problems of ASD children was use by teachers to
collect data pre and post yoga intervention.

Yoga Intervention: A Yoga instructor with post graduation in
yoga with several years of teaching experience conducted an
intervention. Most of the children were physically helped by
their parents during the intervention. It was challenging to teach
pranayama (regulated breathing) practices to the children.
Parents were advised to make children sit in front of the mirror
at home and practice breathing practices. After few days of
practice, we understood that it was not possible to practice entire
yoga module in 75 minutes. It was divided into two group
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assigning number 1 and 2. According to the number indicated in
the module, asanas(postures) were practiced on alternative days
and some asanas(postures) marked both numbers indicating
those to be practiced on every day. This was made easy for both

children and parents to practice yoga. We requested parents to
practice at home in the mornings whichever asanas (postures)
not practiced at the center with their children during the
intervention period.

Table 1: Yoga Program

S.N Ttem Time
Starting prayer

1 Breathing Exercises 2 Min

2 Preparatory/Dynamic Practice 8 Min

3 Wind Releasing Practices (Pavana Mukthasana) 7 Min

4 Sun Salutation (Surya Namaskara) 6 Min

Relaxation 1 Min

5 Standing asana (postures) 8 Min

6 Sitting asana (postures) 11 Min

7 Prone Posture 2 Min

8 Supine Posture 5 Min

9 Pranayama (Regulated Breathing Practices) 8 Min

Relaxation 8 Min

10 Chanting Sloka (Mantras) 9 Min
Ending Prayer

RESULT
Statistical analysis

SPSS-21 software was used to find the statistical analysis of
post-yoga intervention results. We made descriptive analysis to
pre and post data after two weeks yoga intervention. Since the
sample size was small and considering data not normally
distributed, we conducted Wilcoxon test to find the significance.

We observed improvement in some areas of the problems of the
children when compared post-test data with a pre-test. After
analysis means value showing less in posttest data compared to
pretest data in sleep questionnaires in Table 2. SQ-1, SQ-2, SQ-
3, SQ-4, SQ-6, SQ-9, SQ-10, and SQ-12 are showing moderate
significant indicating that problems related to these
questionnaires are shown improvements. SQ-5, SQ-7, SQ-11,
SQ-13, SQ-14 and SQ-15 are showing less significance.

Table 2: Sleep Questionnaires

Statement Pre Values Final Values Z Score Asymp. Sig 95% Confidence Interval of
(2-tailed) the Difference
Mean + Std. Mean +Std. Lower Upper
Deviation Deviation
SQ-1 3.29 1.113 1.71 1.496 -1.823° .068 -.188 3.331
SQ-2 3.00 1.291 1.43 .787 -2.060° .039 279 2.864
SQ-3 4.29 951 3.29 1.254 -2.333° .020 466 1.534
SQ-4 4.43 .535 3.43 1.272 -1.841° .066 -.068 2.068
SQ-5 4.86 .378 3.57 1.618 -1.625° .104 -379 2.950
SQ-6 4.29 1.113 3.14 1.069 -2.060° .039 154 2.132
SQ-7 3.71 1.254 2.71 1.890 -1.242° 214 -771 2.771
SQ-8 2.86 1.345 3.57 1.813 -.750° 453 -2.962 1.533
SQ-9 2.71 1.604 1.00 0.000 -2.041° .041 231 3.197
SQ-10 3.86 1.069 2.14 1.215 -1.903° .057 -.034 3.462
SQ-11 3.43 1.272 2.71 1.113 -1.186° 236 -.669 2.098
SQ-12 4.14 .900 2.29 1.604 -1.897° .058 .052 3.662
SQ-13 4.14 .690 3.43 1.397 -.962° .336 -.950 2.379
SQ-14 4.29 1.496 3.29 1.604 -1.518° .129 -413 2.413
SQ-15 1.71 1.113 1.29 488 129 257 -474 1.331
SQ=SLEEP QUESTIONNAIRE.
a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
c. Based on negative ranks d. The sum of negative ranks equals the sum of positive ranks.

In food and digestion questions there are 16 questions as
mentioned in Table 3. These are all mostly physiological
problems and by practicing yoga we can see changes in post-
intervention. Questions FQ-4, FQ-5, FQ-6, FQ-9, FQ-10 to FQ-
15 showing some significance. Questions FQ-1. FQ-2, FQ-3,
FQ-7, FQ-8, and FQ-16 less significance observed compared to

other questions. Changes have occurred even in a small period
of intervention in these areas of problems. Mean values also less
in post-intervention compared to pre values considering
feedback from parents they have seen some changes in
problems.
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Table 3: Food and Digestion Questionnaires

Statement Pre Values Final Values Z Score Asymp. Sig | 95% Confidence Interval
(2-tailed) of the Difference
Mean + Std. Mean +Std. Lower Upper
Deviation Deviation
FQ-1 3.14 .900 2.43 1.512 -1.089° 276 -.769 2.197
FQ-2 3.14 1.215 2.43 1.512 -1.089° .276 -1.113 2.542
FQ-3 3.00 1.291 2.14 1.345 -1.196° 232 -1.100 2.814
FQ-4 4.57 .535 2.00 1.732 -2.070° .038 .895 4.248
FQ-5 4.57 .535 2.29 1.890 -2.041° .041 .709 3.862
FQ-6 4.43 1.512 1.43 1.134 -2.333° .020 1.398 4.602
FQ-7 3.86 .378 2.86 1.464 -1.473° 141 -.510 2.510
FQ-8 2.43 1.134 2.29 1.254 -.276° 783 -1.101 1.387
FQ-9 4.86 .378 3.57 1.272 -2.060° .039 .009 2.562
FQ-10 3.57 1.272 2.43 1.618 -1.841° .066 .019 2.267
FQ-11 3.29 1.254 2.43 1.512 -1.656° .098 -.267 1.981
FQ-12 3.43 1.272 1.71 1.113 -2.070° .038 .555 2.874
FQ-13 2.86 1.773 1.29 488 -2.032° .042 173 2.970
FQ-14 3.00 1.414 1.43 1.134 -2.232° .026 .523 2.620
FQ-15 2.86 1.069 1.29 488 2.121° .034 .523 2.620
FQ-16 3.00 1.915 2.00 1.732 -1.342° .180 -.602 2.602
SQ=SLEEP QUESTIONNAIRE.
a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
c. Based on negative ranks
d. The sum of negative ranks equals the sum of positive ranks.
Table 4: Behaviour Questionnaires
Statement Pre Values Final Values Z Score Asymp. Sig 95% Confidence Interval
(2-tailed) of the Difference
Mean + Std. Mean +Std. Lower Upper
Deviation Deviation
BQ-1 4.71 488 3.14 1.574 -2.032° .042 173 2.970
BQ-2 4.29 1.496 2.43 1.512 -1.706° .088 -.496 4.211
BQ-3 4.43 .535 2.71 1.604 -2.058° .040 .331 3.098
BQ-4 3.71 1.380 3.71 1.496 .000°¢ 1.000 -1.308 1.308
BQ-5 4.29 756 3.14 1.345 -1.994° .046 154 2.132
BQ-6 4.14 .690 3.29 1.254 -1.511° 131 -.387 2.101
BQ-7 4.71 .488 3.86 .900 -1.890° .059 -.132 1.846
BQ-8 4.29 951 4.14 378 -.333° 739 -.981 1.267
BQ-9 3.86 .690 3.29 1.254 -1.242° 214 =721 1.864
BQ-10 4.29 1.496 2.57 1.718 -1.807° .071 -.113 3.542
BQ-11 2.86 1.464 1.29 .488 -2.041° .041 .395 2.748
BQ-12 4.14 .378 3.57 1.272 -1.342° .180 -477 1.620
BQ-13 3.14 1.574 2.14 1.069 -1.838° .066 -.194 2.194
BQ-14 3.71 756 3.14 1.464 -.649° 516 -1.105 2.248
BQ-15 4.57 787 3.86 1.069 -1.186° .236 -.669 2.098
BQ-16 4.29 1.496 3.29 1.704 -1.633° 102 -.194 2.194
BQ-17 4.29 488 4.00 0.000 -1.414° 157 -.166 737
BQ-18 4.00 577 3.57 187 -.816° 414 -.748 1.605
BQ-19 3.14 1.345 3.00 1.000 -.447° .655 -.689 975
BQ-20 3.43 1.272 2.71 1.380 -1.633° .102 -.315 1.743
BQ-21 4.43 1.512 3.00 1.414 -2.264° .024 252 2.605
BQ-22 4.43 787 2.86 1.464 -2.232° .026 .395 2.748
BQ-23 4.00 .816 2.86 .690 -2.000° .046 154 2.132
BQ-24 4.57 787 3.57 .976 -1.552° 121 -413 2.413
BQ-25 3.14 1.773 3.43 1.272 -.318¢ 750 -2.596 2.024
BQ-26 2.29 1.890 3.00 1.915 -.531¢ .595 -3.525 2.097
BQ-27 5.00 0.000 3.29 1.496 -2.032° .042 .331 3.098
BQ-28 3.86 1.464 2.00 571 -2.242° .025 .613 3.101
BQ-29 1.43 1.134 1.57 1.512 -.447¢ .655 -2.025 1.740
BQ-30 4.57 .535 3.71 951 2.121° .034 219 1.495

BQ=BEHAVIOUR QUESTIONNAIRE
a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
c. Based on negative ranks
d. The sum of negative ranks equals the sum of positive ranks.
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In Table 3 related to behavior problems numbering 30 are
shown. In behavior questionnaires BQ-1, BQ-2, BQ-3, BQ-5,
BQ-7, BQ-10, BQ-11, BQ-13, BQ-21, BQ-22, BQ-23, BQ-27,
BQ-28, and BQ-31 have shown more significance compared to
other behavior problems which have shown significance. We
can see mean values reduced in post data indication
improvements.

DISCUSSION

Earlier studies have shown improvements in eye to eye, sitting
tolerance, communication skills, body posture and awareness,
receptive skills and self-stimulatory behavior etc. of ASD
children after a longer period of intervention®*. In this study, due
to a short period, not many changes were seen in behavior
problems though the severities changed from higher level of
problem to lower level. In one of the studies involving yoga as
integrated movement therapy encouraging results have found in
physical stimulation, social interaction, language stimulation,
self-calming etc.*

In this study, according to parent’s feedback children have
calmed down and trying to say words during sloka chanting and
little improvement in observing things and responding when
called by name, imitating actions by others etc. Yoga improves
functioning among ASD children with yoga interventions
controlling anxiety and depression, aggression attention
problems, withdrawal symptoms and repletion behaviors as per
the previous pilot study?’.

Sun salutations increase the ability to focusing on tasks and
mind-body coordination also reduces anxiety and calm down
mind. After intervention parents are happy that children are
calm and restlessness has come down compared to pre-
intervention. Shavasana (relaxation in dead body posture) also
gives meditative effect on the mind of ASD children. Initially, it
was difficult to make children go to this asana. Parents have to
hold children physically in the position and kept handkerchief to
keep the eyes closed. After 4-5 days’ it was nice to see children
adopting Shavasana (relaxation in dead body posture) on their
own. Yoga also improves sensory integration ability and motor
movements, mind-body coordination and cognitive ability. But
this study held for short period we have not seen any significant
about these symptoms. After the intervention of two weeks we
saw more changes in physiological problems but changes at the
mental level it requires a longer period of intervention as.

With this pilot study, we collected some useful inputs for our
main study planned for a large group of ASD children. It was
concluded that parental based yoga intervention can be
conducted for a large group of ASD children. Teacher’s
involvement in such studies will have discipline children during
the intervention. We need to conduct yoga intervention for a
longer period to see significant changes.

This was a single group study with small sample size without a
control group. For data collection, we have to totally depend on
parents and teachers. The study conducted for short period
hence not many changes seen in behavior problems.
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