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Abstract
Parkinson’s disease (PD) is a neurodegenerative disorder characterized by progressive
degenerative motor symptoms (e.g., tremors, impaired balance and gait) and nonmotor symptoms
(e.g., fatigue, sleep disturbances, pain) that can negatively inﬂuence health and mental wellbeing
by decreasing quality of life. It aﬀects nearly 10 million people and more and more cases are
diagnosed because of the advancement seen in movement disorder clinics and diagnostic tools
worldwide. Individuals with PD also complain about anxiety arising out of these symptoms of
postural instability, low back pain etc., which may lead to increased risk of falls and fall related
injuries of brain, bone or other organ systems. Stress is one factor which has been shown to
directly correlate to neurodegenerative pathology. Ways to reduce stress at a given point of time
and across one’s life span is considered to be a prime necessity in today’s world. Various bodymind exercises like yoga, tai chi, qi gong, tango, ballet etc., has been in research for quite some
time now, which has shown beneﬁts in PD patients. In this article evidences related to yoga and
its role in PD will be reviewed in a detailed fashion.
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Introduction
Yoga has been suggested in recent past by research
community as a treatment of various disorders ranging from
anxiety to neurological disorders like multiple sclerosis
(MS). However the scienti ic evidence behind it is very weak.
Aerobic exercise is a physical exercise comprised of low to
high intensity that uses oxygen to adequately meet energy
demands during exercise. Anaerobic exercise on the other
hand is considered as an intense physical activity of very short
duration, fueled by the energy sources within the contracting
muscles and independent of the use of inhaled oxygen as an
energy source.
Anaerobic graded exercise is considered to be of great
bene it in neurodegenerative diseases like PD. Yoga is believed
to be a form of aerobic exercise although this is still under
debate. World Health Organization (WHO) of icially began
promoting yoga in developing countries in 1978, it has been
cited for its therapeutic potential and has been even widely
recognized in Western culture. Scienti ic community thinks
yoga as an alternative and complementary means of therapy.
In this article we will focus on the role of yoga as an add on
complementary therapy in PD patients who are either drug
naïve or receiving anti Parkinson treatment.
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Increased risk of fall in older adults is related to declining
balance and power in the muscles. Brief postural instructions
can affect balance control in older adults with PD[1-4]. Recent
study has reported about the role of yoga, alexander technique
and tai chi in strengthening embodied mindfulness as either
effortful or effortless in maintaining balance in older adults [5].
Physical activity can reduce the risk and improve symptoms
of PD which may include running, dancing, traditional
chinese martial arts, yoga, and weight training. Physiologic
mechanisms behind it are reducing the accumulation of
α-synuclein protein thereby decreasing neuroin lammation,
and oxidative stress, while enhancing BDNF activity, nerve
regeneration, and mitochondrial function [6,16].
Cortisol is a hormone released by the adrenal glands.
It is believed that patterns of cortisol secretion, which are
regulated by the brain is a key mediator of stress. Recent
reports has suggested that engaging in stress-relieving
strategies by focusing on positive characteristics, art/music
therapies, mindfulness, yoga, engaging with nature and/or
physical activity can promote regulation and/or restoration of
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patterns of cortisol secretion which in turn can promote brain
health and delay progression of symptoms and halt the disease
process of many clinical disorders and neurodegenerative
diseases including PD [7,8]. A recent meta-analysis further
showed that mind-body exercises like yoga and tai chi
can provide signi icant improvements in motor function,
depressive symptoms, and quality of life in patients with PD
[9], in line with the study of Kwok, et al., which also found that
these exercises demonstrated immediate moderate to large
bene icial effects on motor symptoms, postural instability, and
functional mobility among individuals with mild to moderate
PD [24].
Recently a case-control study reported that participants
who completed a twice-weekly 12-week yoga intervention
reported high levels of enjoyment. Yoga as an intervention
showed improvement in balance and low back pain but no
change in anxiety level in people with PD [10] in contrast to
the study by Kwok, et al., where 138 study participants who
had mild to moderate PD were randomly assigned to 8 weeks
group sessions of 90-minute mindfulness yoga or 60-minute
stretching and resistance exercise (SRTE).The yoga group had
greater improvement in psychospiritual outcomes, including
anxiety, depression, perceived hardship/equanimity, and
health-related quality of life than did the SRTE group at 8
weeks and 20 weeks. The improvements in the yoga group
were moderate to large. However both groups in the study
showed similar signi icant improvement in motor symptoms
and mobility [11]. Several other studies also found yoga as a
feasible and acceptable complementary therapy in improving
motor function in PD [17,18,24].
Adams, et al., wanted to identify predictive factors of
functional improvement for people with PD after an 8-week
yoga intervention. They found out in a stepwise multiple
linear regression that a) lower cognitive functioning was
predictive of improvement in perceived control over falls
b) body responsiveness was predictive of improvement in
PD-speci ic symptoms c) and gait velocity was predictive of
improvement in balance and activity constraints. However
they concluded that extensive researches in future are
required among PD patients who are best it for yoga therapy
rather than a generalized add on therapy for all patients and
for evaluating the need to include cognitive self-management
training concurrent with yoga therapy [12]. A randomized,
wait-list controlled pilot study examined the in luence of an
8-week yoga intervention for people with PD and found out
reduction of freezing gait in individuals with PD [19].
Maddela, et al., explored cognitive behavior and
psychosomatic associations of disease in PD patients in a crosssectional sample survey. They found out stress associated
with thinking about death accelerates PD progression and is
consistent with yoga philosophy and with neurophysiological
mechanisms associated with the psychosomatic connections
[13]. Walter, et al., examined changes in nonmotor symptoms
https://doi.org/10.29328/journal.jnnd.1001033

among individuals with PD following an 8-week yoga
intervention. They found out yoga to be an ef icacious
intervention for improving nonmotor symptoms as well
as HRQOL [14,18,22]. A recent systematic review by Green
and colleagues on bene its of yoga at risk for falls because of
neuromuscular problems found out that, there is a moderate
positive evidence to support yoga to decrease the risk for falls
for community-dwelling older adults and people with CVA,
AD-type dementia, and MS. However, no clear bene it has been
found in TBI and PD patients [15]. Wahbeh and colleagues,
also reported that mind-body therapies can be effective in
preventing migraine headache whereas its usefulness in other
neurological conditions is unclear [36].
A single-blind, randomized, waitlist-controlled, phase II
exploratory pilot study using an after-trial embedded mixed
methods design reported an effect of an 8-week Hatha yoga
intervention on individuals with PD. Their results endorsed
the use of Hatha yoga as a community-based rehabilitation
intervention for individuals with PD by improving many
types of activities and participation outcomes like social
relationships, self-care and recreation [20]. Justice, et al.,
developed and tested a bi-weekly, 12-week yoga program
to determine its safety and feasibility for people with PD.
The sequences used by them were yoga postures (asana),
breathing techniques (pranayama), and mindfulness
meditation principles speci ically chosen to address concerns
unique to the PD population. The intervention was safely
tolerated by participants with no adverse outcome with
complete satisfaction [21].
Kakde, et al., developed and validated an integrated yoga
module (IYM) for PD after a thorough review of classical
yoga texts and previous indings [23]. Shin, et al., used a selfadministered, cross-sectional survey and found out 2/3rd of
paricipants used complementary health approaches like yoga,
massage etc. either for general health measures or controlling
quality of life in patients with PD [25].
Meng, et al., evaluated the effects of a specially designed
power yoga program (YOGA) on bradykinesia, rigidity,
muscular performance and quality of life in older patients
with PD in a RCT. The YOGA group produced signi icant
improvement in both upper and lower limbs bradykinesia
scores, rigidity score, and improvements were seen in the
PDQ-39 overall score, mobility and activities of daily living. The
3-month YOGA program signi icantly reduced bradykinesia
and rigidity, and increased muscle strength and power in
older patients with PD. They concluded power training as an
effective training modality to improve physical function and
quality of life for patients with PD [26]. They also compared
effects of power training (PWT) and a high-speed yoga
program on physical performances in older patients with PD
to ind out if these interventions can ameliorate PD symptoms
and improve physical performance. They found out specially
designed yoga program and PWT programs can signi icantly
improve physical performance in older persons with PD [27].
https://www.heighpubs.org/jnnd
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De Caro and Brown in a pilot study explored outcomes
of laughter yoga(LY) in adults with PD and their caregivers.
Signi icant improvements were seen in both PD patients
and caregivers after LY sessions [28]. General exercise, yoga
and other neuro feedback-based techniques can bene it
PD patients psychologically and improve quality of life and
solve balance issues [29]. Boulgarides, et al., in a pilot study
identi ied the outcome measures responsive to change in
individuals with PD after an 8-week adaptive yoga program
and found out depression subscale of the Hospital Anxiety
and Depression Scale (HADS), 30-Second Chair Stand (TSCS),
Single-Leg Balance test (SLB), and the right and left Sitand-Reach Test (SRT) changed as outcome measures. They
concluded that adaptive yoga can be very helpful in patients
with PD [30]. Sharma, et al., in a randomized controlled
pilot study found out yoga may improve aspects of QOL and
physiological functions in stages 1-2 of PD patients [31].
Moriello, et al., in their case study reported about an intense
exercise program of 1½-hour integrating yoga twice weekly
for 12 weeks with a dedicated physical therapy exercise
for another 12 weeks in a male with PD. They reported
improvement in the PDQ, High Level Mobility Assessment
Scores, muscle length of several lower extremity muscles,
strength in upper and lower extremity muscle, quality of life
making him to participate in community, work and leisure
activities [32] in contrast to the case report of a 69 year old
female with 8 year history of PD where no change of PDQ
was noted [33]. Hubert, et al. suggested proper education of
complementary and alternative therapies should be provided
to patients and caregivers to get the maximum bene it [34].
In a study by Pecci, et al., which interviewed 300 patients
to determine the prevalence of CATs use and their association
with demographic, social, or disease-speci ic characteristics
among patients with PD, found out 25.7% of the PD patients
interviewed had used CATs to improve their PD symptoms
whereas 38.0% used some CATs without any relation to PD,
at least once in life. The use of CATs was much more frequent
among women and more common in the 50- to 69-year age
group. They also reported that no major association between
CATs use and the duration of the disease, side of initial
involvement, PD phenotype, or the Hoehn and Yahr, staging
was found [35].

Discussion and conclusions
Stress leads to illness and is considered to be harbinger of
many diseases. Currently in a fast paced society, engagement
in strategies to be stress free is vital for good health and
improvement quality of life across one’s lifetime. These mindbody exercises has shown to have bene it in decreasing stress
and enhancement of wellbeing of individuals if practiced
meticulously. It is being thought now that these practices can
regulate and/or restore patterns of cortisol secretion in our
body and minimize stress and thereby improving the health
of neurons and central nervous system. Many researchers
believe now that stress can cause several physiological
changes in our body and brain which might directly relate to
neurodegenerative conditions like AD, PD etc.
https://doi.org/10.29328/journal.jnnd.1001033

Yoga might be considered as an effective adjuvant for
patients with various neurological disorders like MS, stroke,
epilepsy, PD, dementia, AD, neuropathy, GBS, myelopathy
as evident from recently published literatures [37]. Mind
body practices or exercises can communicate with areas of
the brain involved in reward processing, learning, memory
consolidation, attention, sensory integration and awareness,
emotional control by deactivating amygdala. It may improve
brain network connectivity which generally degenerates with
neurodegenerative diseases [38].
These mind body exercises can be of great help in terms
of controlling motor, nonmotor, depressive symptoms and
can enhance quality of life in PD patients. However more
studies in the form of prospective and RCTs are required to
prove the usage of CATs in PD while taking several factors like
age, gender, severity of the disease itself and drug usage into
consideration.

Acknowledgement
The author has no relevant af iliations or inancial
involvement with any organization or entity with a inancial
interest in or inancial con lict with the subject matter or
materials discussed in the manuscript. Thanks to my mentor
Prof. Hui Fang Shang for constant support and Dr. Swati for
revising the drafted manuscript.

References
1. Rinalduzzi S, Trompetto C, Marinelli L, Alibardi A, Missori P, et al.
Balance dysfunction in Parkinson’s disease. Biomed Res Int.2015;
2015: 434683.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25654100
2. Gandolﬁ M, Valè N, Filippetti M, Dimitrova EK, Geroin C, et al. Postural
Control in Individuals with Parkinson’s Disease, Diﬀerent Areas of
Physiotherapy, Mintaze Kerem Gunel, Intech Open. 2018.
3. de Almeida IA, Terra MB, de Oliveira MR, Silva Jr RA, Ferraz HB, et
al. Comparing postural balance among older adults and Parkinson’s
disease patients. Motriz: Revista de Educação Física.2016; 22: 261-265.
4. Ghai S, Nardone A, Schieppati M. Human Balance in Response to
Continuous, Predictable Translations of the Support Base:Integration
of Sensory Information,Adaptation to Perturbations,and the Eﬀect of
Age, Neuropathy and Parkinson’s Disease. Appl Sci. 2019; 9: 5310.
5. Cohen RG, Baer JL, Ravichandra R, Kral D, McGowan C, et al. Lighten
Up!Postural Instructions Aﬀect Static and Dynamic Balance in Healthy
Older Adults. Innov Aging. 2020; 4: igz056.
PubMed: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7092748/
6. Fan B, Jabeen R, Bo B, Guo C, Han M, et al. What and How Can
Physical Activity Prevention Function on Parkinson’s Disease?. Oxid
Med Cell Longev. 2020; 2020: 4293071.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/32215173
7. Smyth N, Rossi E, Wood C. Eﬀectiveness of stress-relieving strategies
in regulating patterns of cortisol secretion and promoting brain health.
Int Rev Neurobiol. 2020; 150: 219–246.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/32204833
8. Peña-Bautista C, Casas-Fernández E, Vento M, Baquero M, CháferPericás C. Stress and neurodegeneration. Clin Chim Acta. 2020; 503:
163–168.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/31987795
https://www.heighpubs.org/jnnd

047

Role of yoga in Parkinson’s disease-A comprehensive update of the literature

9. Jin X, Wang L, Liu S, Zhu L, Loprinzi PD, et al. The Impact of Mind-body
Exercises on Motor Function, Depressive Symptoms, and Quality of
Life in Parkinson’s Disease: A Systematic Review and Meta-analysis.
Int J Environ Res Public Health. 2019; 17: 31.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/31861456

24. Kwok JY, Choi KC, Chan HY. Eﬀects of mind-body exercises on
the physiological and psychosocial well-being of individuals with
Parkinson’s disease: A systematic review and meta-analysis.
Complement Ther Med. 2016; 29: 121–131.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/27912936

10. Myers PS, Harrison EC, Rawson KS, Horin AP, Sutter EN, et al. Yoga
Improves Balance and Low-Back Pain, but Not Anxiety, in People with
Parkinson’s Disease. Int J Yoga Therap. 2019.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/31584838

25. Shin JY, Pohlig RT, Habermann B. Use of Complementary Health
Approaches in Individuals With Parkinson’s Disease. J Gerontol Nurs.
2017; 43: 46–54.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/27845808

11. Kwok JYY, Kwan JCY, Auyeung M, et al. Eﬀects of Mindfulness Yoga
vs Stretching and Resistance Training Exercises on Anxiety and
Depression for People With Parkinson Disease: A Randomized Clinical
Trial. JAMA Neurol. 2019; 76: 755–763.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30958514

26. Ni M, Mooney K, Signorile JF. Controlled pilot study of the eﬀects of
power yoga in Parkinson’s disease. Complement Ther Med. 2016; 25:
126–131. P
ubMed: https://www.ncbi.nlm.nih.gov/pubmed/27062960

12. Adams EV, Van Puymbroeck M, Walter A, Hawkins BL, Schmid AA, et al.
Predictors of Functional Improvements After Therapeutic Yoga Intervention
for People with Parkinson’s Disease. Int J Yoga Therap. 2019.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/31347935
13. Maddela S, Buetow S. Psychosomatic Associations Between Thinking
Patterns and Parkinson’s Disease from a Yoga Philosophy Perspective:
A New Zealand Cross-Sectional Study. Int J Yoga Therap. 2019; 29:
101–107.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/31124726
14. Walter AA, Adams EV, Van Puymbroeck M,et al. Changes in Nonmotor
Symptoms Following an 8-Week Yoga Intervention for People with
Parkinson’s Disease. Int J Yoga Therap. 2019; 29: 91–99.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30901529
15. Green E, Huynh A, Broussard L, Zunker B, Matthews J, et al. Systematic
Review of Yoga and Balance: Eﬀect on Adults With Neuromuscular
Impairment. Am J Occup Ther. 2019; 73: 1–11.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30839270
16. Bhalsing KS, Abbas MM, Tan LCS. Role of Physical Activity in
Parkinson’s Disease. Ann Indian Acad Neurol. 2018; 21: 242–249.
PubMed: https://pubmed.ncbi.nlm.nih.gov/30532351
17. Cheung C, Bhimani R, Wyman JF, et al. Eﬀects of yoga on oxidative
stress, motor function, and non-motor symptoms in Parkinson’s disease:
a pilot randomized controlled trial. Pilot Feasibility Stud. 2018; 4: 162.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30377537
18. Donley S, McGregor S, Wielinski C, Nance M. Use and perceived
eﬀectiveness of complementary therapies in Parkinson’s disease.
Parkinsonism Relat Disord. 2019; 58: 46–49.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30245174
19. Van Puymbroeck M, Walter AA, Hawkins BL, et al. Functional
Improvements in Parkinson’s Disease Following a Randomized Trial
of Yoga Evid Based Complement Alternat Med. 2018; 2018: 8516351.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/29967649
20. Hawkins BL, Van Puymbroeck M, Walter A, et al. Perceived Activities
and Participation Outcomes of a Yoga Intervention for Individuals with
Parkinson’s Disease: A Mixed Methods Study. Int J Yoga Therap.
2018; 28: 51–61.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/29630416
21. Justice C, Cheung C, Samson-Burke A. Development and Evaluation
of a Yoga Intervention Program for Parkinson’s Disease. Int J Yoga
Therap. 2018; 28: 113–122.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/29350580
22. Subramanian I. Complementary and Alternative Medicine and Exercise
in Nonmotor Symptoms of Parkinson’s Disease.Int Rev Neurobiol.
2017; 134: 1163–1188.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/28805568
23. Kakde N, Metri KG, Varambally S, Nagaratna R, Nagendra HR.
Development and validation of a yoga module for Parkinson disease.
J Complement Integr Med. 2017; 14:
PubMed: https://pubmed.ncbi.nlm.nih.gov/28343166/
https://doi.org/10.29328/journal.jnnd.1001033

27. Ni M, Signorile JF, Mooney K, et al. Comparative Eﬀect of Power
Training and High-Speed Yoga on Motor Function in Older Patients
With Parkinson Disease. Arch Phys Med Rehabil. 2016; 97: 345–354.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/26546987
28. DeCaro DS,Constantine Brown JL.Laughter Yoga, Adults Living With
Parkinson׳s Disease, and Caregivers: A Pilot Study. Explore (NY).
2016; 12: 196–199.
PubMed: https://pubmed.ncbi.nlm.nih.gov/27033323
29. Sumec R, Filip P, Sheardová K, Bareš M. Psychological Beneﬁts
of Nonpharmacological Methods Aimed for Improving Balance in
Parkinson’s Disease: A Systematic Review. Behav Neurol. 2015;
2015: 620674.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/26236107
30. Boulgarides LK, Barakatt E, Coleman-Salgado B. Measuring the
eﬀect of an eight-week adaptive yoga program on the physical and
psychological status of individuals with Parkinson’s disease. A pilot
study. Int J Yoga Therap. 2014; 24: 31–41.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25858649
31. Sharma NK, Robbins K, Wagner K, Colgrove YM. A randomized
controlled pilot study of the therapeutic eﬀects of yoga in people with
Parkinson’s disease. Int J Yoga. 2015; 8: 74–79.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25558138
32. Moriello G, Denio C, Abraham M, DeFrancesco D, Townsley J.
Incorporating yoga into an intense physical therapy program in
someone with Parkinson’s disease: a case report.J Bodyw Mov Ther.
2013; 17: 408–417.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24138996
33. Hall E, Verheyden G, Ashburn A. Eﬀect of a yoga programme on an
individual with Parkinson’s disease: a single-subject design. Disabil
Rehabil. 2011; 33: 1483–1489.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21047288
34. Hubert M. La maladie de Parkinson. L’eau qui coule ne gèle pas
[Physical therapy for parkinson’s disease]. Rev Med Brux. 2011; 32:
388–392.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/22034770
35. Pecci C, Rivas MJ, Moretti CM, et al. Use of complementary and
alternative therapies in outpatients with Parkinson’s disease in
Argentina. Mov Disord. 2010; 25: 2094–2098.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20721921
36. Wahbeh H, Elsas SM, Oken BS. Mind-body interventions: applications
in neurology. Neurology. 2008; 70: 2321–2328.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/18541886
37. Mooventhan A, Nivethitha L. Evidence based eﬀects of yoga in
neurological disorders. J Clin Neurosci. 2017; 43: 61–67.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/28599839
38. Acevedo BP, Pospos S, Lavretsky H. The Neural Mechanisms of
Meditative Practices: Novel Approaches for Healthy Aging. Curr Behav
Neurosci Rep. 2016; 3: 328–339.
PubMed: https://www.ncbi.nlm.nih.gov/pubmed/27909646
https://www.heighpubs.org/jnnd

048

