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IntRoductIon
Way back in 1943, Leo Kanner a child psychiatrist observed a group 
of 11 children and found that the behaviour of these children were 
totally different from a typically growing child. He then published 
an article of about twenty pages in a journal called  “Nervous 
Child” which is extinct now [1]. After Kanner’s publication in 1943, 
Hans Asperger in Austria further studied and published an article 
about autism in 1944 [2]. Due to number of deficiencies in these 
children, the word Autism Spectrum Disorder (ASD) was framed. In 
Greek the meaning of the word ‘auto’ is self. Autism is one of the 
complex neurodevelopmental disorder, the characteristic of which 
is manifested in the form of impairments in social communication 
and interaction, peer communication, repetitive and restricted 
behaviour, adhering to sameness, stereotyped pattern of behaviour 
and in some cases hyperactiveness and attention deficit problems. 
Autism is just one of the spectrum disorders under the umbrella 
of pervasive developmental disorders, the others being Asperger’s 
Syndrome, Rett’s Disorder, Pervasive Developmental Disorder Not 
Otherwise Specified (PDD-NOS) and Childhood Disintegrative 
Disorder. ASD children have normal life span like any other individual. 
Autism is not a single disorder but it refers to behavioural phenotype. 
Since, no aetiology can explain this disorder, aetiological based 
intervention is also not available [3]. Onset of autism happens in 
infantile childhood somewhere between 18 months to 30 months. 
Cause of autism is not yet precisely known, but suspected causes 
could be genetics, presence of toxins in the environment, maternal 
related complications, pregnancy related problems, marriages 
in blood relatives and certain vitamin deficiency etc., [4,5]. 
Recent studies seem to be pointing at various physiological and 
metabolic abnormalities in ASD other than psychiatric disorders 
such as immune dysregulation or inflammation, oxidative stress, 
mitochondrial dysfunction and exposure to environmental toxicants 
[6]. 

Prevalence of ASD population has increased by many folds in 
recent years. In 2006, 1 child in every 110 children was suffering 
from ASD (1:70 male and 1:315 female) [7]. Then according to 

revised estimation in 2010 it was 14.7 per 1000 (1 in 68) children 
considering the age of 8 years old [8]. According to the Centre for 
Disease Control which monitors these numbers through Autism 
and Developmental Disabilities Monitoring Network (ADDM) the  
community report of 2016 in United States, the occurrence of ASD 
was found to be same as in previous report, that is 1 in every 68 
children [9]. Cost involved in caring and maintaining ASD children is 
huge on both, the families of these children and the community. It 
is estimated that, the total cost per year from the time of the ASD 
child’s birth until the age of 17 years is found to be between $11.5 
billion to $60.9 billion in United States [10]. In United Kingdom the 
prevalence rate is estimated to be 1% of the total population after 
using various methods of diagnosis [11].

Prevalence in India: Earliest literature available in India about autism 
dates back to 1944 by a Viennese paediatrician A. Ronald, working 
in Darjeeling. In the same year as that of Kanner’s publication, 
Ronald also presented an overview of the detection, causes, types 
and treatment for what he termed as abnormal children. Later in 
1959 the word autism was first used in Indian literature and by 1960 
few more publications appeared [12]. In India ASD population is 
estimated to be 2.3 million considering the metropolitan and urban 
population [12]. There seems to be a lack of awareness about 
autism disorder in rural population and therefore, it is very difficult to 
estimate this population.

Recent researches show that other than behaviour problems, ASD 
children also suffer from physiological problems like sleep disorders, 
gastrointestinal problems etc., which may aggravate the severity of 
day time behaviour.

Sleep disorder: Sleep is one of the basic needs of human beings like 
food that we take to sustain. Both food and sleep are physiological 
needs of human body. Studies on sleep problems of ASD children 
are very scarce. Initiating and maintaining sleep for longer period 
among ASD children is very difficult [13]. If sleep is disrupted then, 
it affects academic behaviour and other activities during day time. 
Sleep disorder is a common concern for individuals with ASD 
children. Evidence suggests that there seems to be significant sleep 
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ABStRAct
Autism Spectrum Disorder (ASD) is a complex neurodevelopmental disorder with deficiencies in many developmental milesstones 
during the infantile childhood. Recent researches have shown that apart from behaviour problems, the ASD children also suffer from 
physiological conditions such as disturbed sleep and gastrointestinal problems that could be the contributing factors to their daytime 
behaviour problems. Lots of parents have expressed that, lack of sleep among the children have resulted in high levels of stress among 
the family members particularly among the immediate caretakers which are in most cases the mother of the child. Early behaviour 
intervention is a norm for ASD children which mainly affect the psychological level. Through this paper, an effort has been made to study 
the contributions made by yoga in order to mitigate such problems. Yoga is a non-invasive and alternative therapy that brings change 
in both physiological and psychological level of an individual. High levels of stress among the caretakers of these children could make 
them susceptible to non-communicable diseases such as hypertension, diabetes, arthritis etc.  Parental based yoga intervention can be 
more effective for both children and parents and subsequently to the entire family. 
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problems with ASD children [14]. Rate of disturbed sleep is very 
high among ASD [15]. The sleep problems exacerbate symptoms of 
autism [16]. Due to disturbed sleep or lack of sleep at night most of 
the ASD children behave aggressively during daytime which makes 
it difficult for the caretakers in general and mothers in particular to 
manage them. Sleep disorders among ASD children can also result 
in disturbed sleep among family members. Identification and proper 
treatment of sleep disorders of both the child and the adult is an 
important factor in treating the ASD children. This will help in better 
management of daytime behaviour problems. The ASD children’s 
sleep disorders include refusing to go to bed, insomnia, sleepiness 
during day time, sleep apnoea etc., [17]. Difficulties pertaining to 
sleep and patterns of disrupted sleep can have a negative effect on 
academic, emotional, behavioural, physical and social functioning. 
Early detection of sleep disorders among ASD children and use of 
properly utilized strategies by qualified professionals may prove to 
be helpful to these children [18]. Due to indifferent sleeping patterns 
of the ASD children, the routine of the entire family gets disturbed 
causing them to undergo a lot of stress particularly for the immediate 
care taker which in most cases is the mother. 

Gastrointestinal problems: The other medical condition which 
require immediate attention is Gastrointestinal (GI) problems 
[19]. Gl problems among subsets of autism individuals leads to 
chronic constipation, diarrhoea, abdominal pain, bloody stools, 
vomiting and flatulence etc., [20]. GI symptoms are associated with 
inflammation in intestinal tract, irritation bowel syndrome, bloating 
and other digestion related problems. Some ASD children always 
insists to  have particular type of food due to which imbalances in 
the diet may happen [21]. GI problems and associated symptoms 
are very common among autistic children but these conditions are 
not completely understood [22]. Most of the children don’t chew the 
food properly and swallow instead and this may lead to digestion 
problems. Some children may not eat fruits, vegetables or some 
food which should be a part of their daily balanced diet. GI problems 
may be associated with compositional changes in intestinal bacteria 
[23]. All these problems may lead to imbalanced food and nutrition 
supply to body. In paediatric sittings, parents often raise concern 
about possible GI symptoms in ASD, yet the specificity of these 
concerns are not well studied. Gastrointestinal Dysfunction (GID) in 
ASD children is not properly understood [24]. Factor associated with 
GID could be atypical eating habits of ASD children when compared 
to normal children. All these days it was considered as the parents’ 
perception of GID in ASD children [25]. Due to communication 
problems associated with the ASD children, it is very difficult to 
understand this issue. Experts in this area need to understand 
whole issue related to GID of ASD children instead of relying on 
opinion of parents as parents themselves may not be experts in 
determining the GID problems of their children. A subgroup of ASD 
children suffer from symptoms like belching, constipation, bloating, 
abdominal pain reflux, vomiting, flatulence etc. Some of the ASD 
children also suffer from urine and faecal incontinence problems 
[26].

Behaviour problems: More importance is being given to behaviour 
interventions for ASD children and it is the only intervention available 
right now in conventional methods. ASD children disconnect 
themselves from external world and involve in self stimulatory 
behaviours, self injuring like biting, head banging, unusual talk or 
peculiar sounds, running around without purpose, lack of sitting 
tolerance, lack of attention, learning disability etc. An individual with 
ASD requires behaviour interventions throughout life since, it is a 
pervasive developmental disorder. Behaviour intervention is needed 
in multiple areas such as social behaviour, social communication 
and interaction, psycho-social behaviour, motor movement, 
sensory integration, intellectual disability, cognitive difficulties, life 
skills problems, to control self-stimulation behaviours, defiance 
behaviours, rigidity, repeated restricted behaviour problems 
etc. ASD children also suffer from depression and anxiety and 

require psychiatric treatment. In case of an individual with autism 
who is adult or is in older age hospitalization may be required for 
psychiatric treatments [27]. Psychiatric comorbidities have been 
reported to be 72% among  infantile childhood of autism children 
[28]. To some extent behaviour interventions are found to be 
successful which helps some children to do better in academic 
and social communication etc. ASD children are unique and they 
differ from each other in patterns of behaviour. Early diagnosis and 
intervention play a major role in improving the health and behaviour 
of ASD children. Other than high functioning autistic children with 
good communication skills, most of the children are associated with 
deficit expressive and receptive language skills.  

Yoga as therapy: Availability and role of Pharmacological 
intervention is limited to ASD children. Integrated approach of yoga 
helps children to improve imitation skills, social communication 
and also helps in improving the overall quality of life [29]. Attempts 
have been made to identify safe and effective complementary and 
alternative therapy for the families of ASD children [30]. Yoga acts 
as sensory integration which helps children to overcome excess 
stimuli in their life [31]. Since, the children require individual attention 
even for behavioural intervention, the cost of the intervention is too 
high. ASD children suffer from attention deficit and yoga helps in 
overcoming this problem [32]. Most of the parents cannot afford 
intervention particularly in India due to poor financial background 
of the majority of the families [33]. Such parents go in search of 
low cost alternative medicine and therapies. As the prevalence of 
ASD children increase so does the need for alternative therapies 
for effective intervention to reduce the intensity of symptoms. 
Integrated movement therapy involving yoga bring changes in 
speech, language pathology and overall mental health [34]. There 
has been increased interest in developing effective intervention for 
ASD children. Yoga has been found to bring positive effects on 
mental health of the ASD children [35]. Yoga is an ancient science 
being practiced in India for thousands of years. The meaning of the 
word yoga is oneness or to join two in to one that is to unite body and 
mind [31]. Yoga also helps in improving sensory integration, motor 
movements and increase in cognitive ability, social communication 
and interaction etc. By practicing pavana mukthasana set of asana 
(wind releasing exercises) GI symptoms which lead to digestion 
related problems can be solved. Breathing practices and meditation 
helps in psychological problems like concentration, increasing 
attention span and memory power. By practicing dynamic exercises 
and loosening exercises excessive energy can be controlled which 
helps in reducing hyperactiveness of children. Yoga is a form of 
alternative therapy for those having ASD. Yoga acts as a form of 
sensory integration therapy which helps ASD children cope with the 
overload of stimuli in their day to day life. Care takers particularly 
mothers are prone to excessive stress in managing ASD children. 
Keeping this in mind mothers should also be made part of any yoga 
intervention of ASD children. Apart from assisting trainers in making 
child perform yoga, they can learn yoga themselves which can help 
them in reducing the stress level in dealing with autistic children.

concluSIon
Affordable and effective pharmacological interventions are yet to 
be found for ASD based on aetiology of disorder. Since, effect on 
behaviour intervention is limited, parents go in search of alternative 
and complementary medicine or therapies to find relief for their 
children. Yoga being accepted by people all over the world either 
to find cure or to control different ailments, definitely it will be more 
effective in case of ASD children also. Yoga affects both physiological 
and psychological level which helps in overall development of ASD 
children and thus, enhancing the quality of life of children as well as 
family. Yoga can be used as best alternative therapy which has no 
side effects. Yoga should be a routine and part of day to day activity 
for ASD children. If yoga is practiced regularly, it can be used as a 
preventive therapy to keep away many non-communicable diseases 
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like diabetes, hypertension, arthritis etc. among the caretakers.  
Since, ASD children require individual attention and physical prompt 
in doing any activity, parental based yoga interventions will prove to 
be a successful program. With short duration of yoga intervention 
we see improvements in physiological conditions but longer 
intervention is required to see changes in psychological symptoms. 
Yoga teaching should be mandatory or a part of special school 
curriculum to make it more effective for ASD children.

RefeRenceS
 kanner Leo. Autistic Disturbances Of Affective Contact. 1943. [1]
 H A. Asperger and his Syndrome. 1944. [2]
 Francis K. Autism interventions : a critical update. [3] Dev Med Child Neurol. 

2005;47:493–99. 
 Balasubramanian B, Bhatt C V, Goyel NA. Genetic studies in children with [4]

intellectual disability and autistic spectrum of disorders. Indian J Hum Genet. 
2009;15(3):103-07. 

 Bener A, Khattab AO, Dabbagh MM Al. Is high prevalence of Vitamin D deficiency [5]
evidence for autism disorder ?: In a highly endogamous population. J Pediatr 
Neurosci. 2014;9:227–33. 

 Rossignol DA, Frye RE. A review of research trends in physiological abnormalities [6]
in autism spectrum disorders : immune dysregulation , inflammation , oxidative 
stress , mitochondrial dysfunction and environmental toxicant exposures. Mol 
Psychiatry [Internet]. Nature Publishing Group; 2012;17(4):389–401. Available 
from: http://dx.doi.org/10.1038/mp.2011.165

 Rutledge TF, Boyd MF, Starr TM. Prevalence of Autism Spectrum Disorders, [7]
2006. CDC Community Rep Autism. 2009;58:1-20. 

 CDC 2014. Prevalence of Autism Spectrum Disorder among children aged 8 [8]
years, 2010. 2014;63(2). 

 CDC 2016. Community report on Autism. [9] CDC Community Rep Autism. 
2016;65:1-23. 

 Lavelle TA,Weinstein MC, Newhouse JP, Munir K, Kuhlthau KA, Prosser LA. [10]
Economic burden of childhood Autism Spectrum Disorders. Pediatrics. 133. 

 Baron-cohen S, Scott FJ, Allison C, Williams J, Bolton P, Matthews FE, et al. [11]
Prevalence of autism-spectrum conditions : UK school-based population study. 
Br J Psychiatry. 2009;194:500–09. 

 BARUA, MERRY DTCD. Autism prevalence in India. [12] Book. 1997; 
 Allik H, Larsson J, [13] Smedje H. high-functioning autism. 2006;11:1–11. 
 Cohen, Simonne et al. The relationship between sleep and behavior in autism [14]

spectrum disorder ( ASD ): a review. 2014; 
 Wiggs L, Stores G. Sleep patterns and sleep disorders in Children with Autistic [15]

Spectrum Disorders. 
 Schreck KA, Mulick JA, Smith AF. [16] Sleep problems as possible predictors of 

intensified symptoms of autism $. 2004;25:57–66. 
 Klukowski M, Wasilewska J, Lebensztejn D. [17] SLEEP AND GASTROINTESTINAL 

DISTURBANCES. 2015; 
 Brown J, Herrick SE, Luskin B, Cardwell E, Brown H, Brown J, et al. Autism [18]

Spectrum Disorder and Sleep-Related Disturbances: A General Overview. 

 Mouridsen SE, Rich B. Diseases of the gastrointestinal tract in individuals [19]
diagnosed as children with atypical autism : A Danish register study based on 
hospital diagnoses. 2012; 

 Hsiao EY. Gastrointestinal issues in autism spectrum disorder. [20] Harv Rev 
Psychiatry. 2014;22(2):104–11. 

 Gorrindo P. [21] gastrointestinal dysfunction in Autism. 2013;5(2):101–08. 
 Buie AT, Campbell DB, Hyman SL, Jirapinyo P. Evaluation , Diagnosis , and [22]

Treatment of dastrointestinal disorders in Individuals With ASDs : A consensus 
report. Pediatrics. 2010;125(January). 

 Williams BL, et al. Application of novel PCR-based methods for detection , [23]
quantitation , and phylogenetic characterization of Sutterella Species in intestinal 
biopsy samples from Children with Autism and gastrointestinal disturbances. 
MBio. 2012;3(1):1–11. 

 McElhanon BO, McCracken C, Karpen S, MD, Sharp WG. Gastrointestinal [24]
symptoms in Autism Spectrum Disorder : A meta-analysis abstract. Pediatrics. 

 Gorrindo P, Williams KC, Lee EB, Walker LS, McGrew SG, Levitt P. Gastrointestinal [25]
dysfunction in Autism: Parental report, clinical evaluation, & associated factors. 
Autism Res. 2013;5(2):101–08. 

 Hanney NM, Jostad CM, LeBlanc LA, Carr JE, Castile AJ. Intensive behavioral [26]
treatment of urinary incontinence of Children With Autism Spectrum Disorders: 
An archival analysis of procedures and outcomes Ffom an outpatient clinic. 
Focus Autism Other Dev Disabl [Internet]. 2012 [cited 2016 Oct 4];28(1):26–31. 
Available from: http://foa.sagepub.com/cgi/doi/10.1177/1088357612457987

 Gabriels RL, Agnew JA, Beresford C, Morrow MA, Mesibov G, Wamboldt M. [27]
Improving psychiatric hospital care for pediatric patients with autism spectrum 
disorders and intellectual disabilities. Autism Res Treat [Internet]. 2012 [cited 
2014 Aug 4];2012:685053. Available from: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=3420632&tool=pmcentrez&rendertype=abstract

 Lord C, Wagner A, Rogers S, Szatmari P, Aman M, Charman T, et al. Challenges [28]
in evaluating psychosocial interventions for Autistic Spectrum Disorders. J 
Autism Dev Disord. 2005;35(6):695-708. 

 Radhakrishna S, Nagarathna R, Nagendra HR. Integrated approach to yoga [29]
therapy and autism spectrum disorders. J Ayurveda Integr Med [Internet]. 
2010[cited 2014 Aug 4];1(2):120–24. Available from: http://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=3151379&tool=pmcentrez&rendertype=abstract

 Akins RS, Angkustsiri K, Hansen RL. Complementary and alternative medicine [30]
in autism : An evidence-based approach to negotiating safe and efficacious 
interventions with families. Neurotherapeutics. 2010;7(3):307-19. 

 Studnitzer A, Miller A. Yoga : Therapy for children on the sutism spectrum. [31] Acad 
Exch Q. 2014;18(2). 

 Hariprasad VR, Arasappa R, Varambally S, Srinath S, Gangadhar BN. Feasibility [32]
and efficacy of yoga as an add   on intervention in attention deficit   hyperactivity 
disorder : An exploratory study. Indian J Psychiatry. 2013;55(Suppl 3):S379-84. 

 Juneja M, Mukherjee SB, Sharma S, Jain R, Das B. Original Article Evaluation [33]
of a parent-based behavioral intervention program for children with autism in a 
low-resource setting. Jounal Pediatr Neuro Sci. 2012;7:24–6. 

 Kenny M. Integrated Movement Therapy TM : Yoga-Based Therapy as a viable [34]
and effective intervention for Autism Spectrum and related disorders. Int J Yoga 
Therap. 2002;12(12):71–9. 

 Keshavan MS. Yoga and mental health : Promising road ahead , but proceed [35]
with caution. Indian J Psychiatry. 2015;(July 2013):2013–15. 


