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Abstract

Objectives: The current body of literature was reviewed to compile and describe yoga interventions that have
been applied in clinical research and neurologic rehabilitation settings with patients affected by stroke, Par-
kinson’s disease (PD), and multiple sclerosis (MS).

Design: Available literature on yoga therapy (YT) was mapped following a five-stage framework to identify
key concepts, knowledge gaps, and evidence to inform practice. Publications were identified through Medline,
CINAHL, EMBASE, and PsycINFO. Selected studies required subjects with a clinical diagnosis of stroke, PD,
and MS to participate in a yoga intervention and have physical, cognitive, and/or psychosocial outcome
measures assessed.

Results: A total of 50 studies were included in this review. Study characteristics, patient demographics,
description of the yoga intervention, reported outcome measures and the main findings were extracted from the
studies.

Conclusion: Implementing YT in neurorehabilitation can help health care professionals integrate a more
holistic approach that addresses the fundamental physical and psychological challenges of living with a chronic
and debilitating neurologic disorder. The included studies described yogic interventions consisting of group or
individual therapy sessions lasting 60—75 min that were carried out one to three times per week for 8—12
consecutive weeks across all three conditions. All studies described in this scoping review used different yoga
protocols confirming the lack of specific interventional parameters available for implementing yoga into the
rehabilitation of individuals affected by stroke, PD, or MS.
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Introduction

TROKE, PARKINSON’S DISEASE (PD) and multiple sclerosis
(MS) are among the most prevalent, nontraumatic causes
of disability in adults worldwide.! Individuals living with
these neurologic conditions commonly present with long-
term physical, cognitive, and psychosocial impairments that

negatively impact their quality of life (QoL).> Physical
functioning deficits (e.g., hemiparesis, muscle rigidity, or
persistent fatigue) may severely limit a person’s ability to
carry out basic activities of daily living and often prevent
autonomous ambulation in the community.> With a reduced
ability to participate in social events and leisure activities,
neurologic patients are likely to adopt a more sedentary
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lifestyle, further increasing the risk of chronic functional de-
cline.> Concurrent cognitive and psychosocial changes in
emotion, personality, and behavior can negatively influence
interpersonal relationships, impede reintegration into the
community, and promote feelings of social isolation, anxiety,
and depression.”™ Existing rehabilitation programs predomi-
nantly place emphasis on optimizing physical function while
often overlooking the psychological manifestations of these
neurologic illnesses.>® This is significant given that high levels
of psychological suffering have been repeatedly documented
across all three conditions to not only be associated with higher
levels of physical disability and increased morbidity,>”* but
also to be a primary determinant contributing to increased
health care costs and resource utilization.>'¢ Thus, there is an
urgent need to explore alternative and adjunctive strategies
that address both the physical and psychosocial challenges of
living with these debilitating neurologic disorders.

The mind-body practice of yoga represents one promising
therapeutic intervention that can be used across a variety of
clinical settings and easile modified to meet the complex needs
of neurologic patients.'""'* Originating in India, yoga describes
a spiritual practice that encompasses many different elements,
including physical activity (asana), breath work ( pranayama),
meditation (dhyana), contemplative practice, and advice for
living an ethical and disciplined lifestyle.'? Therapeutic yoga
or yoga therapy (YT) refers to the use of yoga to specifically
address various health-related outcomes among clinical pop-
ulations."® Yoga addresses the functional deficits that manifest
in neurologic conditions through a variety of physiologic
mechanisms related to either the physical component or the
breathing and meditative techniques that are practiced in
yoga."! The health-related benefits of exercise are well un-
derstood, and accordingly, the regular practice of yoga has
been demonstrated to improve muscular strength and endur-
ance, balance, flexibility, and motor coordination.'* Breathing
and meditation techniques used in yogic interventions have
been reported to improve sensory awareness and interoception,
increase parasympathetic activity, enhance the regulation of
autonomic input, and modulate the body’s pain response sys-
tem.'® In addition, the emphasis on mindful awareness and
relaxation during the practice may contribute to the cognitive
and psychological benefits described, such as an increased
ability to sustain attention, enhanced executive function and
problem solving, promotion of personal acceptance, and an
improved ability to cope in the face of adversity.*'"'*

The holistic nature of yoga suggests it can simultaneously
facilitate physical and emotional healing among those ex-
periencing neurologic disorders.'"'* Furthermore, yoga is
cost-effective, feasible, and willingly accepted by the el-
derly,'® a population that makes up the vast majority of
patients affected by neurologic disease.'” While there have
been a number of recent studies investigating the use of YT
for managing the consequences of stroke, PD, and MS, the
optimal treatment dose required to maximize the effective-
ness of YT has been rarely studied. In addition, the literature
repeatedly fails to adequately describe how yoga protocols
are developed and employed, making it difficult to apply the
research findings in a clinical setting.'® Given the afore-
mentioned shortcomings of the field, a scoping review of the
literature can provide a better understanding in determining
how YT can best be implemented into neurorehabilitative
care. Scoping reviews are particularly useful for exploring
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how research is conducted on a given togic while also
identifying gaps for further investigation.'"” The primary
objective of this scoping review was to provide a compre-
hensive overview of YT interventions that have been uti-
lized in the clinical management of adults poststroke or
living with PD or MS. A particular focus was placed on
research that addresses the physical, cognitive, and psy-
chosocial components of functional recovery. By compiling
detailed descriptions of clinical yoga protocols into a single
resource, the present study hoped to direct clinicians on best
practices and guide researchers in further evaluating the
efficacy of utilizing YT in neurologic rehabilitation.

Methods
Study design

The study was conducted following the methodological
framework for scoping reviews laid out by Arksey and
O’Malley.'® A five-stage process was followed that com-
prised the following: (1) identifying the research question;
(2) identifying relevant studies; (3) selecting the studies that
correspond to the inclusion criteria; (4) data extraction; and
(5) collating, summarizing, and reporting the results.

Search strategy and study selection

A comprehensive search strategy of published literature
was used to ensure the inclusion of all relevant information.
The choice of databases to be searched was recommended
by a professional librarian at McGill University and in-
cluded Medline (1946 to present), CINAHL (1937 to pres-
ent), EMBASE (1947 to present), and PsycINFO (1806 to
present). Studies published in English or French that eval-
uated the effect of yoga on physical, cognitive, and/or
psychosocial health in individuals who were at least 18
years of age with a diagnosis of stroke, PD, or MS were
included for eligibility. Other neurologic conditions as well
as studies on multimodal interventions that combine yoga
with other interventions were excluded. Interventions based
on yoga, but not characterized as such, were excluded.
There were no restrictions made with respect to the type of
yoga used, nor the length, frequency, or duration of the
intervention. No restrictions were made based on the clinical
setting, study design, study location, or year of publication.

After completing the database searches, the articles were
imported into Rayyan QCRI where the title and abstract of
each article were screened by two independent researchers
who categorized them as ‘‘included,” ‘‘excluded,” or
“maybe.”” The researchers then proceeded to read the full-
text articles from the ‘“‘included’” and ‘‘maybe’’ categories
to determine whether they met the eligibility criteria. Any
indecisions regarding the inclusion of a particular study was
discussed by two independent researchers until a consensus
was reached. If necessary, a third researcher was asked to
assist in resolving any disagreements.

Data extraction

Two researchers independently extracted data from arti-
cles meeting the inclusion criteria using Microsoft Excel and
then compared the obtained data to ensure consistency of
reporting. The data were organized into tables and grouped
by neurologic condition (Tables 1-3).
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Results
Study selection

The database search yielded 1114 potentially relevant
articles, of which 226 duplicate studies were removed. The
remaining 888 studies were evaluated and screened for el-
igibility with a total of 50 articles meeting the inclusion
criteria for the scoping review. The study selection process
is outlined in Figure 1.

Study characteristics

The studies were all published between 2001 and 2020
with 44 of the 50 studies being published in the last 10
years. Across all three neurologic conditions, most studies
investigated the impact of yoga on physical function
(n=37), followed by psychosocial outcomes (n=22), and
cognitive factors (n=8). Commonly used physical out-
come measures included the Berg Balance Scale (BBS;
n= 15),20 either the 6-minute or 10-meter walk test
(6MWT/1I0MWT; n=11),2""** and the Timed Up and Go
test (TUGT; n=6).23 Fourteen of the included studies

depression using an assortment of standardized instru-
ments such as the Beck Anxiety and Depression In-
ventories (BAI/BDI).**** Population-specific measures
such as Stroke Impact Scale (SIS; n=1),26 the Unified
Parkinson’s Disease Rating Scale (UPDRS; n:8),27 the
Expanded Disability Status Scale (EDSS; n:4),28 or the
Multiple Sclerosis Impact Scale (MSIS; n=4)*° were of-
ten administered to assess the subject’s baseline status and
progression.

The YT interventions were generally administered by a
certified yoga instructor (n=28), a registered yoga therapist
(n=17), or a physical therapist with a personal background
in yoga (n=5). The majority of YT programs involved a
combination of traditional and adapted postures, breathing
exercises, meditation, and relaxation techniques that pro-
gressed in difficulty over time. To adapt the yogic postures
to the neurologic population, the equipment identified in the
studies included chairs, yoga mats, yoga balls, yoga blocks,
straps, horizontal bars, blankets, sandbags, cushions, eye
pillows, and bolsters. Many studies began each session with
a didactic component such as a group discussion on topics of
mindfulness or yogic principles and ended the sessions with
deep relaxation techniques such as Savasana or yoga Nidra.

A 4

‘( Duplicates excluded
" (n=226)

looked at the influence of yoga on measures of anxiety and
Articles remaining after

(n=888)

A4

—

Studies excluded based on
title/abstract
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title/abstract screening

FIG. 1. Process of identification and se-
lection of studies included in this review.
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Group classes in a community setting were more commonly
administered compared with one-on-one therapeutic ses-
sions or individual home practice. Prerecorded audiotapes,
videos, or instructional handouts were often provided to
guide and aid individual home practice.

Stroke

Eleven studies investigating the use of yoga-based inter-
ventions for patients in the chronic stage of poststroke re-
covery were included in this review (Table 1). Across the
studies, participants were on average 61.7 (standard devia-
tion [SD] 4.9) years old and participated in YT after having
completed their postacute rehabilitation. Nine studies de-
livered a Hatha or adapted yoga protocol, one investigated
the effects of unilateral nostril breathing, and one study
explored the use of Kundalini yoga (Appendix Al). The
intervention parameters varied between studies. Five studies
implemented 60- or 90-min yoga sessions twice per week.
The length of the intervention period ranged between 6 and
24 weeks and was most frequently administered on a weekly
basis for 8 weeks (n=3), 10 weeks (n=3), or 12 weeks
(n=3). Three studies combined a weekly 90-min group
session with a shorter 40-min individual home practice that
was carried out four or six times per week. The average dose
or total treatment time of YT delivered across the 11 studies
for patients’ poststroke was 26.5h (~ 1590 min).

Parkinson’s disease

Sixteen studies investigated the use of yoga-based inter-
ventions for patients with PD afflicted by mild, moderate,
and severe neurologic impairments (Table 2). All studies
used the Hoehn and Yahr Scale to describe the symptoms
and level of disability of the participants.®® Subjects were on
average 66.7 (SD 4.9) years old and were predominantly at
or below stage 3 on the Hoehn and Yahr Scale. Eleven
studies delivered a Hatha or an adapted yoga protocol, one
investigated the effects of laughter yoga, another looked at
the impact of high-speed power yoga, and one administered
a comprehensive yoga-based lifestyle program. Yoga clas-
ses varied in length between 30- and 90-min sessions and
were administered between one and seven times per week.
The most common parameters were 60-min sessions deliv-
ered twice per week (n=6). The intervention period ranged
from a single session to 12 weeks with seven studies de-
livering an 8-week intervention and six studies delivering a
12-week intervention. The average dose or total treatment
time of YT delivered across the 16 studies for patients with
PD was 17.4h (~1042.5 min).

Multiple sclerosis

Twenty-three studies investigating the use of yoga-based
interventions for patients with MS were included in this
review (Table 3). On average, subjects were 43.8 (SD 8.4)
years old with various clinical courses of the disease. Eleven
studies used the EDSS score to determine the stage of dis-
ease, while others used years since diagnosis or standardized
instruments such as the Multiple Sclerosis Documentation
System (MSDS),?! the Guy’s Neurological Disability Scale
(GNDS),32 or the Patient Determined Disease Steps
(PDDS).** The most common type of yoga used in clinical
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research was Hatha yoga or an adapted-Hatha protocol
(n=17). A few studies explored Iyengar yoga (n=1),
Ananda yoga (n=1), yoga Nidra (n=1), and cyclic medi-
tation (n=1). As in the two previous conditions, the inter-
vention parameters varied between studies. Sessions most
commonly lasted between 60 and 90 min (n=17) and were
performed one to three times weekly (n=20). Session
structure is particularly important in this population to avoid
fatigue during YT. Allowing patients to take 30- to 60-sec
breaks between poses can avoid overexertion in patients
with MS.”%>7% The treatment period ranged from two ses-
sions to 24 weeks with the most common intervention
lasting 12 weeks (n=7), 8 weeks (n=4), 10 weeks (n=4),
and 24 weeks (n=3). The average dose or total treatment
time of YT delivered across the 23 studies for patients with
MS was 23h (~ 1390 min).

Discussion
The question of dose

The parameters and types of yoga varied across the in-
cluded studies, and to the best of our knowledge, the ef-
fective treatment dose is yet to be investigated in literature.
When prescribing yoga in a neurologic population, there is a
consensus that increased frequency leads to improved clin-
ical outcomes. Patients will tend to notice physical im-
provements first, while positive cognitive and psychosocial
changes are more likely to be elicited with continued ad-
herence to a long-term yoga practice (i.e., 6-9 months).*
The majority of yoga protocols described in this review
implemented 60- to 75-min yoga sessions at a frequency of
one to three times per week for an intervention period of
8-12 consecutive weeks. The average treatment doses
across the three conditions were 26.5, 17.4, and 23 h for
stroke, PD, and MS, respectively. The wide variety of in-
terventional parameters employed highlights the necessity
for the field to develop standardized yoga protocols to ef-
fectively investigate the optimal dose required to success-
fully manage neurologic impairments.

It is important to recognize that not all therapeutic effects
arising from YT occur in a simple linear dose-dependent
manner. The holistic benefits that stem from YT are com-
plex and emergent in nature. Aspects of patient recovery
may not be able to be quantified by traditional outcomes
measures separated into discrete categories of functional
recovery. Many patients who have gone through a yoga
intervention often report subjective experiences such as
feeling a greater sense of overall wellness or being more
mindful in everyday life.®® The therapeutic environment,
peer-to-peer social interaction, and a culture of community
and acceptance fostered within YT play a critical role in
promoting patient recovery.'®>! This complex interaction
between a patient and the environment is greatly under-
researched but is vital to establishing how best to integrate
YT into neurorehabilitative care.

Yoga and stroke

A large proportion of YT research in the poststroke
population has focused on improving balance, strength, and
lower extremity range of motion.>®* 428981 One particular
study centered its focus around the pranayama technique of
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alternate nostril breathing (ANB), to evaluate its effect on
physical as well as cognitive functioning. ANB is thought
to activate both hemispheres of the brain and has been
linked to improvements in verbal and communication
abilities, spatial orientation, cognition, and autonomic
nervous system functioning.>® While most of the included
studies investigated the physical component of yoga, there
has been less scientific inquiry into the psychosocial
healing that yoga is capable of promoting. One of the first
studies to describe the ability of yoga to help restore the
mind-body connection in stroke survivors was carried out
by Garrett et al.’? Overall, the 11 studies included in this
review support the notion that yoga is capable of impacting
multiple body systems and functions and is an effective
intervention that may positively influence the physical,
cognitive, and psychosocial health of patients recovering
from a stroke.

Yoga and PD

There is considerable support for yoga as a promising
nonpharmacologic therapy that positively influences the
motor and nonmotor symptoms that manifest in patients
with PD.#747:30-53:57 Kok et al. carried out one of the most
rigorous clinical trials on yoga in PD to date and demon-
strated that a mindfulness yoga intervention was as effective
as a conventional exercise program in improving motor
dysfunction and mobility.>" Furthermore, patients who
participated in the yoga intervention demonstrated signifi-
cant reductions in anxiety and depressive symptoms, as well
as greater improvements in psycho-spiritual health and
health-related quality of life when compared with the ex-
ercise control group. The success of this intervention em-
phasizes the need for health care professionals to adopt a
more holistic approach in neurologic rehabilitation. In-
tegrating mindfulness-based activities into standard treat-
ment may very well enhance the welfare of patients dealing
with the physical challenges and psychological distress of
living with a neurodegenerative condition.

Yoga and MS

Fatigue and chronic pain represent two of the most dis-
abling symptoms that impact QoL in individuals living with
MS.**2 Results of the included studies were unable to
clarify whether or not yoga is an effective management
strategy for fatigue and pain in MS patients. While multiple
randomized controlled trials (RCTs) reported a positive in-
terventional effect on fatigue and pain,> 16364687276 there
were a few studies that observed no significant change in the
targeted outcomes measures.*®’%7°  After comparing the
yoga intervention protocols among all the studies, the above
discrepancies are likely due to differences in the type of exer-
cises and techniques implemented in each intervention, rather
than the treatment dose. Although most of the studies admin-
istered Hatha yoga, the physical postures and emphasis on the
meditative and breathing components varied from one study to
the next, further emphasizing the need for the development of a
standardized yoga intervention protocol to target specific
symptoms of MS. Given that the successful management of
chronic neurologic symptoms require an integrated bio-
psychosocial approach, creating a yoga protocol that in-
corporates aspects of mindfulness, body awareness, thought

monitoring, and restructuring to equip patients with strate-
gies to manage and cope with fatigue and pain may prove to
be more effective compared with general Hatha practice.

Implementing yoga into the neurologic
rehabilitation setting

Administering yoga in a rehabilitation setting can start to
bridge the gap between physical and occupational therapy and
help to holistically address the mind, body, and spirit of pa-
tients and caregivers. In general, the therapeutic focus of most
of the yoga interventions described in this study involved
increasing range of motion, improving balance, carrying out
safe transitions and transfers, reducing psychological stress,
fostering mindfulness, and cultivating self-compassion and
acceptance toward one’s personal situation. What makes yoga
such an effective and readily accepted choice of activity in a
rehabilitation environment is that the practice can be adapted
to accommodate almost any level of physical ability.'*> When
working with individuals poststroke, or with PD or MS, the
extensive use of props (e.g., chairs, bolsters, blocks, straps,
sandbags, blankets) can provide full stability and comfort for
patients throughout the practice.®® Positioning yoga mats next
to the wall with a chair can ensure adequate support for
standing and balance postures. Placing sandbags on affected
extremities during relaxation poses can help ease a spastic
limb or reduce resting tremors. Providing a rolled-up blanket
for under the neck can provide comfort for a patient stuck in
rigid kyphosis.

Analysis of the included studies also revealed clinical
recommendations specific to each pathology. For example,
developing yoga protocols for patients poststroke should be
carried out with the principles of stroke recovery in mind—
that is, providing simple and concise verbal cues, incorpo-
rating contralateral movements to activate both hemispheres
of the brain, and focusing on repetition to facilitate the
brain’s neuroplasticity.*> When working with individuals
with hemineglect or hemiparesis, therapists may need to
provide hands-on or visual support for the participants’ af-
fected side to assist them in performing bilateral movements.
Given that stiffness is one of the primary motor symptoms of
PD, yoga postures that increase range of motion and flexi-
bility, with a particular focus on the spine, hips, ankles, and
shoulders, should be incorporated into every class. Further-
more, while upright postures are still encouraged, standing
extension postures should be omitted from yoga sequences
for patients with PD to avoid episodes of retropulsion.'® YT
for MS patients should be practiced in a setting that is at or
below room temperature (21°C) because yoga in hot-humid
conditions may decrease nerve conduction and aggravate
symptoms of MS.>>® In addition, frequent rest periods of
30-60 sec in duration should be encouraged throughout the
practice to avoid overexertion and fatigue.®>’%-"

Study limitations

To effectively verify the pertinence of articles to include
in this study, only articles written in English or French were
screened and analyzed. As such, any relevant data published
in other languages were omitted. Given the origins of yoga,
it is likely that a plethora of research dating back thousands
of years exists in Sanskrit, Hindi, Bengali, or other lan-
guages commonly used in India.
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All relevant studies were included in this review regard-
less of their quality of evidence. Many of the studies re-
ported in this article are case studies, pilot studies, pretest/
post-test design, and RCTs with underpowered sample sizes
and/or lacking quality matched controls. No specific anal-
ysis of the effectiveness of YT in managing the pathology
of stroke, PD, or MS was conducted. As a result, the purpose
of this scoping study was not to evaluate and compare the
effectiveness of different clinical yoga protocols, but rather
summarize how different YT interventions have been im-
plemented into the rehabilitative care for the three neuro-
logic conditions of interest.

Excluding studies that used multimodal interventions that
combined YT with other therapeutic modalities may have
omitted relevant clinical yoga protocols from analysis. This
decision was made to ensure that any inference by the au-
thors about implementing YT into neurorehabilitative care
was based solely on the principles and techniques applied in
YT and not influenced by concepts applied in other clinical
interventions (e.g., cognitive behavioral therapy).

Conclusion

With psychiatric symptoms representing a common and
often characteristic feature in a number of neurologic dis-
orders,>”*® it has become apparent that the field of neuro-
logic rehabilitation urgently needs to establish readily
accessible and cost-effective programs that address both the
functional and psychosocial needs of patients. The holistic
nature of clinical yoga interventions, combined with its cost-
effectiveness, accessibility, and adaptability, makes YT a
suitable modality to use with a neurologic population. All
studies described in this scoping review used different yoga
protocols confirming the lack of specific clinical guidelines
available for implementing yoga into the rehabilitation of
individuals affected by stroke, PD, or MS. The clinical
recommendations emanating from the present study can
help guide the field toward developing a set of best practice
guidelines to ensure the safe and effective administration of
yogic interventions in a neurorchabilitative setting. Future
researchers should keep in mind that the therapeutic benefits
of yoga are complex and emergent in nature and may not
arise solely through linear dose-dependent mechanisms.
Understanding the personal experiences of patients who
partake in clinical yoga interventions is integral to under-
standing the positive influence that YT has on the psycho-
social well-being of neurologic patients. Implementing YT
in neurorehabilitative care can help health care professionals
integrate a more holistic approach that addresses the fun-
damental physical and psychological challenges of living
with a chronic and debilitating neurologic disorder.
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Appendix

Appendix A1. Description of Different Yoga Types

Hatha Yoga

Hatha yoga is a combination of breath work, physical
poses, and meditation. It focuses on controlled breathing and
gentle static postures.

Yoga Nidra

Yoga Nidra focuses on deep relaxation through medita-
tion that is guided verbally. This type of yoga is sometimes
called “‘yogic sleep.”

Kundalini Yoga

Kundalini yoga is a type of yoga that combines poses with
breathing and chanting to reduce stress and increase energy.
Classes focus on spiritual practice with physical poses.

Unilateral Nostril Breathing

Unilateral Nostril Breathing is a technique where in-
halation and exhalation are done in one nostril, sometimes

alternatively. This breathing technique can be used as
an exercise alone or can be combined with other yoga
techniques.

Laughter Yoga

Laughter yoga involves voluntary forced laughter and is
thought to provide the same benefits as spontaneous
laughing in terms of increased mood.

lyengar Yoga

Iyengar yoga practice focuses on posture awareness and
often uses props to modify these postures. Poses are held
and practiced in a precise manner.

Ananda Yoga

Ananda yoga is based on relaxation, which is achieved
through physical postures and pranayama, or breathing
exercises.



