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Examination of Nadi Shodhana pranayama on intellectually disabled people presenting with self-injurious behaviour: A Literature Review
.
Introduction
 Terms: SI – Self Injurious
              SIB- Self Injurious Behaviour
              ID- Intellectual Disability

       In 2000 the World Health Organisation delivered a report advocating for people with intellectual disabilities (ID) to be included in their societies (World Health Organisation,2001). In the paper’s introduction, the late Professor Stephen Hawking pleads; “we have a moral duty to remove the barriers to participation, and to invest sufficient funding and expertise to unlock the vast potential of people with disabilities” (World Health Organisation,2001 p 9). One hindrance to this potential is self-injurious behaviour (SIB). This may be present due to any number of factors, including frustration due to a lack of communication skills, depression, alexithymia, and anxiety (Moseley et al.,2019). It often causes damage to the person’s body, and may be a precursor of acquired brain injury.(Cooper et al.,2005). A study by van Bogaard et al. (2018) determined that as many as twenty four percent of ID people display deliberate self-injurious behaviour regularly, where self-injurious behaviour is defined as a person deliberately harming themselves physically (Lowe et.al ,2007), and intellectual disability is defined as a personal attribute that displays significant limitations in intellectual functioning and adaptive behaviour (Schalock,2014). Studies suggest that SIB in brief, or extended bouts, is a reaction to disturbing environmental stimulus. However, the protracted episodes are maintained by neurological factors (Thompson & Caruso, 2002). This suggests that relief, or in the best case, recovery, would be through targeting neurological interventions. However, current methods are more geared to restrictive practises such as antidepressants, antipsychotics, and mood stabilizers (Smith, 2005) and a degree of restraint, ranging from verbal commands (LaVigna & Willis, 2002), to mechanical restraint appliances (Duker & Seys, 1997). The adverse repercussions from these interventions range from biological side effects such as obesity, dyslipidaemia, diabetes mellitus, and thyroid disorders (Corall, 2015), to loss of dignity and self-worth (Ye et al.,2018). Current non-restraint practises used for SIB in the general population, such as Cognitive Behaviour therapy, are narrative based, and therefore rarely suitable for people with distorted, or low cognitive abilities and communication skills (Tyror et al.,2003), thus leaving limited options for people with intellectual disabilities. However, there is a yoga practise that may be suitable. Nadi Shodhana pranayama is done by breathing through alternate nostrils in a set sequence, and, as it is worked by merely closing one nostril with a finger for a set amount of time (Bhargava, Gogate,& Mascarenhas,1988), it can be done by the client themselves, or the client’s carer, and has no side effects. Studies by Mishra et al. (2012) explain how this practise displays parasympathodominance and improvements in neurological disorders in control trials. Therefore, the same treatment modality may work with intellectually disabled people presenting with SIB.A search of literature failed to find this important relationship, pointing to a gap in current knowledge. However, this method increases the alternatives available. Kang et al.(2008), explains how for peer recognition, a double blind randomised control trial could test the efficacy of this theory,with the independent variable the SI behaviour, and the dependant variable the intervention of nadi shodhana pranayama, with the study using more than six subjects divided into stratified randomised groups, over a pre-determined time period. This method suits the population, as their diagnosis is unique to the individual (Suresh,2011). Indeed, a lack of motivation to trial this intervention leads to speculative and unreliable information that may dominate proceedings (Rolvsjord, Gold, & Stige,2005).An example is if a person with ID reacts to the discomfort of their medication, and then presents with an SIB through an attempt to communicate the distress. The result may be that they are given an increase in medication, thus causing a cycle of distress for the individual, their support personnel, and the local environment. However, through research into the question “Does regular practice of Nadi Shodana pranayama reduce self-injurious behaviors in people with intellectual disabilities?”  we are able to examine a viable alternative that acts to prevent such scenarios.
     Yoga is a huge field of science whose potential is only recently being realised. Although it has been preserved in the Indian subcontinent, it was also prevalent in South American, European, and African cultures (Newcombe,2009). Around the first century AD, Patanjali codified the knowledge into the ‘Yoga Sutras.’ This defined the main schools of yoga into devotion(Bhakti), philosophical argument(Jnana), selfless service (Karma), movement of internal energy (Kriya), and movement of energy from external sources (Raja) (Shearer,2020). Nadi Shodhana is one of the exercises of pranayama, the movement of energy through manipulation of the breath, and is from the Raja school of yoga. In his book on the subject, ‘Prana, Pranayama, and Prana Vidya’, Swami Niranjanananda (1998) explains how conscious control of the breath bypasses the medulla oblongata in the brain stem, and is then directed by the higher functioning areas of the brain, causing a reduction in anxiety, and balancing the energy flow in the brain’s hemispheres. This can be verified by following the pathway of stimulus that results in high anxiety. The impression of the stimulus is initially detected by a sensory organ and judged by the thalamus to warrant a reaction to threats and danger. This determines how the hypothalamus and the amygdala react, which then may set off the sympathetic autonomic nervous system to produce a fight or flight reaction (Bishop, Duncan, & Lawrence,2004). However, the stimulus can be analysed prior to a response, thus raising the threshold of responding through bypassing the sympathetic nervous system and responding through the parasympathetic nervous system. The level of the threshold of response is conditioned, yet is able to change through neuroplasticity (Adamec, Blundell, & Burton,2003). This can be achieved through the same conditions as recovering from trauma, such as feeling safe and supported, being able to process past events through communication, and practises such as nadi shodhana, that move the pathway of response from the primal part of the brain to the cerebral cortex area (Weintraub,2012).Therefore, while it may not work in some cases, nadi shodhana pranyama reduces SI behaviour through raising the threshold of response to stimuli. It is a practise that has been used for thousands of years, and is adaptable for intellectually disabled people. The aim of this review is to bridge the gap between the fields of disabilities and yoga therapy in order to alleviate distress in people with ID.

   The following is the method and results in pdf format.
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Discussion

    Findings from the fields of disability and self-injurious behaviour (SIB) revealed that the predicators and causes of SIB in people with ID  have been verified as being high impulsivity and stereotypy, exacerbated by stressors from low-income environments, and the co-morbidity of developmental disabilities. However, there is little research on methods of attack on the predicators of SIB. Papers on SIB among the general population refer to preventative strategies such as Cognitive Behaviour therapy, Dialectic Behaviour therapy, and Gestalt therapy (James et al.,2011).These methods are not suitable for the intellectually disabled community as they require cognition of logic and narrative (Jahoda et al.,2017).  
      Yoga has many techniques to relieve stress, however, nadi shodhana pranayama is a technique that can be achieved with people who have limited cognitive and narrative skills. Bringing these fields together to form a preventative strategy is the aim of this review of current research. Sudhir (2015) has examined the effect of nadi shodhana pranayama on stress, and found there to be significant reduction. However, this trial was on Indian medical students. The trial assumes that a medical student would be able to follow instructions and have a reasonably high degree of cognitive ability, which would assist in the self-analysis of stress levels. The perceived stress scale could be positively impacted by this feature of the trial, even though a psychometrically valid measure of perceived stress was used (Cohen, Kamarck,& Mermelstein, 1983). However, this concern is largely mitigated by including a biofeedback analysis, which includes measured parameters such as respiratory and heart rate, galvanic skin resistance, and temperature. The conclusion was that, after three months of regular practise, there was a 4.6% increase in relaxation and a 5.53% decrease in stress. These figures are consistent with hearsay and personal testimony from practitioners of yoga (Forfylow,2011), and indicate that the above method may work with other cohorts. This idea is substantiated by Sharma et al. (2014), who examined various pranayama techniques over a three month trial, and proved that both fast and slow types of pranayama are beneficial for cognitive functions. The fast pranayama are beneficial for stress reduction as well as auditory working memory, central neural processing and sensory-motor performance, while the slow pranayama technique of nadi shodhana is more directed at reducing stress. The paper explains this phenomenon through the vagus nerve reacting to stretched lung tissue, resulting in the autonomic nervous system shifting to parasympathetic dominance, which results in a calm and alert state of mind (Jerath et al., 2006). As the findings of van de Bogaard et al., (2018), and Richards (2012) determined that high levels of impulsivity and stereotypy were significant predictors of SIB, it makes sense that becoming calm and alert would mitigate impulsivity and stereotypy through becoming calm and focussed, thus decreasing the incidence of SIB. However, Soke (2016) discovered that a major factor with SIB in intellectually disable people is living in a state of low economy and co-morbid developmental disabilities. This implies a confounding factor in predicating SIB, as this element is not within the control of the studies. Richards et al. (2012), Richman et al. (2013), and van de Bogaard et al., (2018), have focused on congenital attributes, whereas Soke (2016),shows that external conditions are also predicators of SIB. Whether Nadi Shodhana pranayama reduces SIB in all conditions is the subject for further research, although resilience to stressful stimulus in all conditions  is possible through regular practise of pranayama (Gerritsen, & Band,2018).
      Australian society is now at a point where both yoga and intellectually disabled people are acknowledged and respected. Historically people with any disability, especially those with intellectual disabilities have been shunned, isolated and prejudiced. As recent as the 1970’s this cohort was regarded as ‘idiots, cretins, and morons’(Stigma,2015) and it was only when the Human Rights and Equal Opportunity Commission Act, 1986, was installed that they were brought out of the shadows of institutionalisation and regarded as members of society worthy of respect (Hunt,& Mesquita,2006). Around the same time society has evolved a curiosity and respect for the ancient knowledge of Eastern cultures. Preserved in India, yoga was once regarded as a weird cult in a faraway culture (Antony,2018). It was only with the promotion of yoga around the world by such luminaries as Paramahansa Yogananada in the 1930’s and Swami Satyananda in the 1970’s that yoga has become an acceptable form of body and mind maintenance, and a tool for therapy (Feuerstein,2006). Nadi Shodhana pranayama is one of many pranayama techniques available. Pranayama techniques are designed to raise and balance energy (Niranjana,1998). The methodology is through closing the nostrils in turn with the breath. In its more advanced stages, the breath is held either externally or internally, with the inhalation and exhalation held in ratio with the incoming and outgoing breath. As it requires minimum guidance, and can be accomplished by anyone, it is suitable for any degree of intellectual disability. Only a few studies have been published on the benefits of nadi shodhana pranayama, most of them from India, as this country has encouraged research on the benefits of yoga. Indeed, Prime minister Narendra Modii successfully lobbied the United Nations to have declared June 21 as the International Yoga Day, and helped to set up yoga research bodies. Field (2011) published a comprehensive review on the somatic and psychosomatic benefits of yoga and came to the conclusion that yoga needs to be included in the mainstream medical community. However, she pointed out several limitations on yoga literature, citing over compliance of the trial’s participants, lack of randomisation in some studies, and significant variability in measurement methodology. Some of these concerns can also be attributed to studies in this review. Indian culture stresses the importance of compliance to authority (Pellegrin et al.,2010), and as both Sudhir et al. (2015) and Sharma et al. (2014) had Indian subjects who were volunteers or medical students, their level of compliance may be a confounding factor in the result. Furthermore, there was no mention of cortisol levels in the studies. Cortisol levels are a commonly diagnosed determinant of stress (Lupien et al.,2013), however, other verified tools were employed, such as electromyogram, and electroencephalogram instruments. As previously mentioned, present therapies for intellectually disabled people rely on biomedical and restraint models, making it a viable investment to investigate alternative, non- intrusive methods of recovery. Further studies are recommended to investigate /if regular practice of  nadi shodana pranayama reduces self-injurious behaviors in people with intellectual disabilities.

Conclusion
    The PICO formatted question was used to guide the research question. Six studies met inclusion criteria. Each one was critically analysed for quality and limitations. Extensive literature research failed to find any links between nadi shodhana  pranayama  and SIB in the intellectually disabilities cohort. Indeed, even amongst the general disabilities sector there was no research uncovered to link disabilities with any pranayama, yet studies amongst other groups such as medical students and volunteers has determined that nadi shodhana pranayama is an effective means to prevent and reduce stress, and research of  intellectually disabled people presenting with SIB has shown  their vulnerability to SIB from stressors such as low economic status, co-morbid disabilities, impulsivity and lack of focus, impaired communication abilities, hyperactivity, and disruptive moods. This literature review has confirmed a lack of studies on the link between Nadi Shodhana pranayama and SIB in ID people prevents an alternative preventative option for this cohort.  Nadi shodhana is a breathing technique from a group of yoga breathing technique known collectively as ‘pranayama’. It is accomplished by restriction of the breath through alternate nostrils, and retention under a pre-determined ratio, and is suitable for the ID cohort, as it is non-intrusive, non-restrictive, and is simple to achieve by the individual themselves, or their carer.
      The history of social attitudes in Australia to people with ID has changed from one of derision and neglect to one of respect. This was noticeable in the World Health Organisation’s  ‘Healthy ageing–adults with intellectual disabilities: summative report’ (WHO, 2001), where it was argued  that ID people are funded to express their potential. An acceptance of ID people in society has been concurrent with an acceptance of yoga. It is now plausible, and desirable, to marry the two fields for the benefit of ID people, who in their present condition display SIB due to frustration and anxiety(Moseley et al.,2019), causing damage to their body, social concern, and possible acquired brain injury (Cooper et al.,2005). Almost one quarter of ID people present with SIB (Bogaard et al.,2018). This substantial statistic is a social concern, yet few alternatives to restrictive and biomedical treatments have been investigated, leaving these people with the side effects of current treatment. Indeed, the side effects of medication include weight gain dyslipidaemia, diabetes mellitus, and thyroid disorders (Corall, 2015), and restrictive practises produce side effects of loss of dignity and self-worth (Ye et al.,2018). Current methods of dealing with SIB introduce a whole set of preventable problems for this cohort. The question; “Does regular practice of nadi shodana pranayama reduce self-injurious behaviors in people with intellectual disabilities?” is important, as it recognizes and addresses the concerns of society for a section of the community that has, until relatively recently, been ignored. Urgent research into the potential of nadi shodhana pranayama as an intervention in the prevention of self injurious behavior in people with intellectual behavior is highly recommended.
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The literature search yielded 100 articles. After duplicates (n=32) were removed, the titles of 68
articles were assessed for this review. The articles which were then removed (n=39) were excluded
due to the title not satisfying the inclusion criteria, for example Vallath,(2010), or the study
outcome was not relevant, for example Mikotaj, (2019). A further 5 articles were excluded due to
the yoga therapy not pertaining to pranayama, for example Ebnezar (2012), or not pertaining to the
intended population, for example Tekur (2012), leaving 24 articles of relevance. A further 8 articles
were culled due to the type of therapy revealed in the abstract of the study, for example Consoli et
al.(2013), leaving 16 articles for review of the contents. Content review determined an additional 10
articles to be culled. 3 as they divulged being reviews. One example is Oliver &Richards (2010). 7 as
the contents did not pertain to the study. For example, Gulsrud et al. (2018), leaving a total of 6

articles for final integration with the PICO question. See figure 1 for the PRISMA type flow diagram
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Results

The theme of Soke et al.’s (2016) research was a population-based study on the types of SIB, the
concerns around them, and their prevalence in the studied population. The data was recovered from
reports from the Autism and Developmental Disabilities network. Data from years between
collection dates were excluded due to differences in data collection methodology. As the study was
restricted to 8-year-old children in the USA, its limitation is that the findings do not necessarily
reflect all children verified as autistic. However, as there is no bias towards gender, ethnicity, or
economic status, there would be no bias in the findings that the economic environment and co-

morbidity has a positive influence in the results.

Richman et al's (2013) research was a study in the elements that predict an autistic child to
engage in SIB. The study of children with only diagnosed autism was compared to that of autism as a
co-morbidity. The design used was Structural Equation Modelling. This design is suitable for
analysing the structural relationship between measured variables, the SIB, and latent constructs, the

existing morbidity. The observations were fed into an Aberrant Behaviour Checklist (ABC) rating
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scale to conclude that major predictors of SIB are high impulsivity and stereotypy. However, as 80%
of population is Caucasian males averaging age 11 years in the USA, results may not reflect the

whole international population.

Sudhir et al.’s (2015) paper was on the effect of nadi shodhana pranayama on stress. As it was not
a blind randomised control trial, and the population were students of an organisation, there may
have been a bias in the subjective analysis by the subjects themselves when completing the
perceived stress scale, further compounded by the population being numerically small. However,
there was a biofeedback analysis, and as medical students, the population would be assumed to
have a reasonable perception of their own reactions to the intervention. The intervention continued
over three month, further establishing the result that nadi shodhana pranayama does reduce stress.
However, this may not be reflected in the whole international population, as the subjects of the trial

were healthy adults.

Sharma et al.’s (2014) research was on the effect of different types of pranayama on stress. The
result is that slow types of pranayama reduce stress more than fast types of pranayama. A suitable
population number (n=84) was used in a randomised control trial on healthy volunteers who have
not practised yoga for over one year. Many tools were used to come to the concluding result, thus
verifying the results as genuine. However, as the population were all healthy adults, the result may

not reflect the whole international population.

van den Bogaard, Nijman & Palmstierna (2018) conducted a structural clinical assessment on the
antecedents and consequences of SIB in intellectually disabled people through observations of the
population by the subject’s carers. This is a Complete Observer type of qualitative research, and is
thus reliant on the subjective perception of the observer through a Self-Harm Scale, over a
continuous period of 41weeks.This study recognises the multiple forms of SIB, such as head banging,
and nail biting, and the variety of aetiologies, such as genetics and environment. Although the

results confirm with other studies that high levels of impulsivity and stereotypy are significant
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predictors of SIB, the population size is small (n=33), and the individual subjects, their environment,

and their carers are mutually distinct.

Richards et al. (2012) investigated antecedents and consequences of SIB in intellectually disabled

people through comparing behaviours in subjects where autism is not necessarily the primary

diagnosis. The sample population was an acceptable number (n=321), and the method of

investigation similar to van den Bogaard et al., with the similar limitations of qualitative analysis that

is subject to subjectivity. Those with autistic diagnosis, regardless of whether it is a co-morbidity,

who engaged in self-injury, had significantly higher scores on measures of overactivity and

impulsivity, and significantly lower scores on measures of affect, suggesting that these factors may

be associated with self-injury when the person has autism.

See table 2 for a synthesis of results.

Table 2; Synthesis of results of article search

First Study aim Population & | Study design [ Data Key findings
author & Sample size collection
Country method &

variables
Soke Type and 15,000 Analysis of Data from Bias towards SIB
(2016) prevelance of | Autistic 8 data 2000, 2006 in areas of low
USA SiB year olds and 2008. economy and

Sourced from | population with

A.D.D. other

network developmental

disabilities
Richman Predictors of 617 Structural ABC rating Predictor of Sl is
(2013) SiB General equation scale high impulsivity
US.A. autistic modelling
. and stereotypy
population

Richards Risk of SIB with | 321 Comparison of | Ethically Self-injury was
(2012) autistic Individuals topography approved associated
England individuals with Fragile X | and elements with autism,
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compared with |, Down questioner to | impulsivity,
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personal and speech
characteristics
van den Structural 33 Exploration of | Staff High levels of
Bogaard clinical General antecedents Observation | impulsivity and
(2018) assessments of | Intellectually | 5y Aggression stereotypy were
Holland SIB including disabled consequences | Scale- significant
descriptive people Revised. predictors of SIB
nature of the Assessment
incidents and of natural
subject state
Sharma Comparison of | 84 Randomised Various tools | Pranayama
(2014) pranayamaon | mixed control trial causes
India cognitive gender, Paired and significant
factors healthy positive test reduction in
volunteers, perceived
18-25y.0. stress, and
increase in
cognitive
function, more
so with slow
pranayama
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than fast
pranayama
Sudhir Examination of | 30 Randomised Biofeedback [ Significant
(2015) effect of nadi Medical control trial analysis. reduction in
India shodhana students Perceived stress following

pranayama on
stress

stress scale

intervention for
three months,
compared to
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Method

This literature review will explore the phenomenon of interest, being the application of a simple
breathing technique, nadi shodhana, for the benefit of intellectually disabled people to reduce the

amount of self-injurious behaviour, both in length of time per incident, and number of incidents.

A preliminary study of existing research into the question has not revealed a systematic review of
the question. However, construction of a literature review will display the key aspects of the
question, which can then be analysed for their merit in revealing parts of the answer. An
‘Effectiveness’ systematic review was used, as it enables quantitative research to evaluate the
effectiveness of an intervention in terms of the outcomes (Stern, Jordan, & McArthur,2014). This
requires a PICO format, in the ‘intervention’ type as suggested by Munn et.al (2018) for
effectiveness systematic reviews, as this is a foreground question, and the ‘PICO’ format will
determine the best outcome for a result from this type of intervention. All the elements of this
format are required to form a conclusion. The population (P) are intellectually disabled people of all
ages. The intervention(l) is the administration of a type of pranayama generally known as Nadi
Shodhana. The comparator(C) is the baseline, the subjects who have the similar elements of the
group experiencing the intervention, and the outcome (O) is a measure of self-injurious behaviours

that have been part of the subject of regular pattern of behaviours.

This formatting assists in constructing the keywords for the search:

* Intellectually disabled people;
* Pranayama;
e NadiShodhana;

e self-injurious behaviours (SIB)
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The search was expanded using truncations, wildcards, and synonyms, and linked with Booleen
operators. The Southern Cross University databases used for this review included Medline, which
concentrates on bio-intervention, CINAHL (full text), as it covers alternative /complementary
medicine. PychInfo provides data on psychological research and provides tools to narrow search
results to the relevant ones, PubMed is a medical database that uses medical subject headings
(MeSH) terms and has an option for similar articles to those found, and Research Library (pro Quest),
as this has a general range of scholarly journals and primary resources. The limitations used were
that the article is in English, so that it is readable to the author. The surveyed research is dated
between 2000 and 2020, to coincide with the World Health Organisation’s 2000 report promoting
social inclusion for intellectually disabled adults (World Health Organization, 2001), and is primary
research from an original, peer reviewed article from a scholarly journal. This ensures that the

research is authentic and timely.

The search is shown in Table 1, and follows the inclusion criteria; Study designs are quantitative,
mixed method and qualitative, to include all research, in English, includes keywords or synonyms,

and is published from year 2000.

Table 1; Databases and search terms

Data Bases Search terms No. of articles

Breathing exercises(MeSH) 57
Medline (full text)

AND Mental healing (MeSH)

AND Intellectual disability

(MeSH)
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AND Self -injurious OR Self-
harming

AND Intellectually disabled

Limiters; 2000-2020, English

PscychINFO 6
Pranayama

AND disability OR disabilities or
disabled OR impairment or
impaired OR special or
special needs

Limiters 2000-2021:English

Research Library Nadi shodhana OR 20

pranayama AND self harm

OR self injurious AND

intellectually disabled

Limiters

2000-2021:English





