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Multiple sclerosis (MS) is an autoimmune, demyelinating, inflammatory disease of central nervous
system (CNS) which is characterized by spasticity, fatigue, depression, anxiety, bowel and bladder
dysfunction, impaired mobility, cognitive impairment etc. and affects approximately 2.5 million people
worldwide. Disease modifying therapies for MS which help in preventing accumulation of lesions in
white matter of CNS are costly and have significant adverse effects. Therefore, patients with MS are using
complementary and alternative medicine (CAM) and Yoga is one of the most popular form of CAM which
is being used immensely to reduce or overcome the symptoms of MS. In the current review attempted to
present the potential impact of yoga practices on reducing MS related symptoms.
© 2019 The Authors. Published by Elsevier B.V. on behalf of Institute of Transdisciplinary Health Sciences
and Technology and World Ayurveda Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Multiple sclerosis (MS) is an incurable neurodegenerative and
chronic inflammatory diseasewhich occurs due to the demyelination
of the nerve cells and affects the central nervous system (CNS) and
also leads to various consequences like physical, emotional, and
cognitive impairment [1e3]. MS was recognized as a disease by a
French neurologist, Jean-Martin Charcot in 1868 [4]. In MS, CD8þ T-
lymphocytes (a type of autoreactive T-cells) damagemyelin sheath of
nerve cells which lead to inhibition in nerve transmission [5e7].
Brain inflammation is induced only when extreme number of CD8þ

T-lymphocytes are passively transferred in central nervous system
(CNS) followed by destruction of myelin antigen presenting oligo-
dendrocytes which lead to demyelination in CNS [8e10]. The lesions
(demyelination) in MS are heterogeneous in nature and are more
prominent in white matter or can be present throughout the CNS
[11]. For diagnosis, lesions are detected by the neuroimaging and
analysis of cerebrospinal fluid [12]. The lesions in younger people can
be remyelinated more effectively [13]. Failed remyelination in older
people might be due to impairment in differentiation and
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maturation of oligodendrocyte precursor, energy homeostasis,
axoeglial interaction and clearance of cytotoxic inflammation
[14e19]. It has also been reported that in each patient of MS, a single
immuno effector mechanism operates majorly which in an adaptive
immune response removes pathogens [20]. Although, etiology is
unknown in MS but the associated factors, for example
HLADRB1*1501 haplotype (odds ratio around 3) tops the list of gene
variants that increases the risk of MS [13].

MS is characterized by fatigue, chronic pain, walking disability,
ataxia, muscle paralysis, muscle weakness, epilepsy, trouble in
speaking, asthenia, sensory disturbance, depression, impaired
mobility, cognitive impairment, bowel dysfunction, neurogenic
bladder dysfunction (NBD) [2,21e30]. Various studies have shown
that pain, depression and fatigue affect sexual function and physical
activities in MS patients [31,32]. It has also been reported that
65e87% MS patients have mobility impairment [33], 85% have
trouble in walking [34], 50e60% have depression [35e38], 25e40%
have anxiety [39,40], 85% have chronic pain [41] which affects the
quality of life in MS patients. Approximately 2.5 million people in
the world are affected with MS and for unknown reasons women
are mostly affected [4,13,42,43]. MS symptoms generally begin to
appear at the age of 20e40 years [42e44].

Although, MS is an incurable disease but medication helps in the
improvement of various MS symptoms [4]. The Food and Drug
Administration, USA allows the use of some medication like inter-
feron b-1a, glatiramer acetate, fingolimod, dimethyl fumarate,
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teriflunomide, dalfampridine, daclizumab, alemtuzumab to reduce
the accumulation of lesions in white matter of brain but the cost of
these medication is around $10 billion annually in United States
and have severe side effects like nausea, fever, headache, fatigue,
depression, asthenia, allergy and psychological imbalance
[4,39,45e47]. American Neurological Institute reported that MS not
only affects the patient but also affects the patient's family both
mentally and economically [48]. So, an alternative method to avoid
costly medication becomes very important which can be done
through complementary and alternative medicine (CAM). National
Institute of Health (NIH) defined complementary and alternative
medicine as “a group of diverse medical and health care systems,
practices and products that are not presently considered to be part
of conventional medicine” [49]. Worldwide, 27e100% MS patients
are using CAM as an alternative method [49e51].

Yoga is defined as a form of complementary and alternative
medical therapies by National Center for Complementary and
Alternative Medicine of NIH and is one of the most popular form of
CAM [52]. Various studies have been done on MS patients to check
the effect of yoga with or without using other forms of CAM on
reducing MS related symptoms. Harirchian et al., showed that
among 119MS patients, 60% agreed to use CAM, 42% used CAM; out
of which 41% were convinced with its effectiveness and 18% re-
ported aggravation of symptoms [52]. Many reviews and meta-
analysis suggested positive impact of yoga on MS patients like
reduced depression level, pain, fatigue, neurogenic bladder
dysfunction and improvement in quality of life and strength
[4,41,53] and there was only one study which exhibited no effect of
yoga in symptom management in MS patients [54]. In the present
review, we are focusing on yogic practices like Hatha yoga, Pra-
nayama, Dhyana and different Asanas like Adasana, Garudasana,
Trikonasana etc. which are beneficial for the MS patients.

2. Impact of yoga on aspects of multiple sclerosis

Yoga is derived from a Sanskrit word yuj which means “to join”
and that symbolizes the union of body, mind, spirit [55]. Yoga is a
traditional method which is originated in India over 5000 years ago
which comprises of various forms like Hatha yoga especially Asanas
(physical postures), Pranayama (breathing techniques), Dhyana
(meditation) [31,56]. Maharshi Patanjali described one more form
of yoga i.e. Astanga yoga (Raj yoga). It has eight aspects of yoga
which has two parts external (Bahirang) and internal (Antaranga)
yoga. First five aspects (Yamas, Niyamas, Asana, Pranayama, Pra-
tyahara) are included in Bahirang yoga and last three aspects
(Dharana, Dhyana, Samadhi) are included in Antaranga yoga. Many
studies showed that yoga based interventions reduced pain, stress,
fatigue, anxiety, depression and enhanced limbs strength, balance,
self-efficacy, kinesiophobia levels, walking speed, step length, hip
and pelvis angles, ankle movements [14,43,57,58,59].

Various studies have been done to analyze the impact of yogic
interventions on MS symptoms as given in Supplementary. The
effect of yoga on: a) mental and physical health, b) sexual and
neurogenic bladder dysfunction, c) motor symptoms and balance in
MS patients is being described here.

2.1. Impact of yoga on mental and physical health

A study conducted on 24 female patients with MS in Iran
showed that 8 weeks of yoga training which includes Tadasana,
Garudasana, Trikonasana etc. had increased Adrenocorticotrophic
hormone (ACTH) levels and decreased cortisol levels as deter-
mined by biochemical analysis [60]. In Germany, Chobe et al.,
done a pilot study on 11 patients in which they used brain fit
device to measure audiovisual reaction time and Hospital Anxiety
and Depression Scale (HADS) to measure anxiety, depression. The
study showed that Integrated Yoga and Physical therapy (IYP)
intervention for 3 weeks significantly improved visual reaction
time (p ¼ 0.01; �32.89%), anxiety (p ¼ 0.02; �32.09%), depression
(p ¼ 0.04; �41.51%) and also reduced auditory reaction time
(p ¼ 0.058; �25.6%) [2]. In 2016, Nejati et al., showed that
Mindfulness-based Stress Reduction (MBSR) and yoga program
reduced fatigue (p < 0.001) and improved quality of life (p < 0.05)
among 24 patients suffering from MS in their quasi-experimental
study which was done in Iran [43]. In 2010, a randomized pro-
spective study done on 20 MS patients in Slovenia showed that
Hatha yoga had impact on selective attention but had no impact
on mood, fatigue, spasticity, and executive functions as measured
by Center for Epidemiologic Studies Depression scale (CES-D),
Modified Fatigue Impact Scale (MFIS), Modified Ashwort Scale
(MAS) and mazes subtest of executive module, respectively [61].

The 8 weeks yoga program and mindfulness based interven-
tion had been shown to improve quality of life as measured by
Multiple Sclerosis Quality of Life Inventory, mental health
measured by Mental Health Inventory (MHI) and physical func-
tioning measured by 36-item Short Form Health Status Survey
(SF-36) among patients suffering fromMS in USA [57,62]. Another
study done in USA by Cohen et al., showed that yoga philosophy,
Pranayama, Asanas, deep relaxation, meditation for 8 weeks
improved expiratory muscle strength, balance, walking ability
and concentration among 14 people having moderate MS as
measured by respiratory pressure meter (MicroRPM-Micro Direct
Inc, Lewiston, ME), Multidirectional Reach Test (MDRT), 12-item
Multiple Sclerosis Walking Scale (MSWS-12), Timed 25-Foot
Walk test (T25FW), 6 Minute Walk Test (6MWT), Paced Auditory
Serial Addition Test-3” (PASAT-3”) [62]. A study conducted among
57 MS patients, had shown that level of fatigue as measured by
Multi-Dimensional Fatigue Inventory (MFI) was significantly
reduced (p < 0.01) and energy level was also significantly
improved (p < 0.001) among patients who performed yoga
(Iyengar yoga) and exercise for 6 months in America [63].

In Switzerland, a randomized controlled trial study on 54 fe-
male MS patients in which they measured fatigue, depression and
paresthesia by Fatigue Severity Scale (FSS), Beck Depression In-
ventory (BDI), 10-point Visual Analogue Scale (VAS), respectively
and showed significant reduction (p < 0.001) in these measures
after 8 weeks of Hatha yoga practices and aquatic exercising (relay
races, strength training, crossing the pool) [64]. A qualitative case
study on a female MS patient done by Powell and Cheshire re-
ported that individualized yoga program (Hatha yoga) for 6
months was beneficial for MS patient as it improved muscle tone,
strength, confidence, stamina, psychological wellbeing [65].
2.2. Impact of yoga on sexual and neurogenic bladder dysfunction

Injury in sensory-motor nerves leads to sexual disorders in
women with MS, so yoga practices like Hatayoga, Pranayama and
Rajayoga are beneficial for these women. A study performed on 60
Iranian women with MS showed that yogic interventions as
measured by standard questionnaires significantly improved
(p ¼ 0.001) sexual satisfaction and physical activities in these
women [31]. Yogic practices like Sukshma Vyayama and deep
relaxation have shown to improve symptoms associated with
neurogenic bladder dysfunction in MS patients. A pilot study on 11
MS patients having neurogenic bladder dysfunction through ultra-
sound scanning observed improvedmicturition rates (25%, p < 0.05)
and Post void Residual urine volume (PVR) (62.34%, p < 0.05)
because of regular practice of aforementioned yoga Asanas [21].



P. Thakur et al. / Journal of Ayurveda and Integrative Medicine 11 (2020) 114e117116
2.3. Impact of yoga on motor symptoms and balance

A pilot study on 12 MS patients of Brazil showed that various
yoga practices for 6 months (Asanas, Pranayama, Dhyana and Nidra)
made a significant improvement (p ¼ 0.01) in postural balance and
also decreased the impact of improper postural balance on daily
living activities as measured by Influence of Postural Balance on
Daily Living Structured Questionnaire (IPBDLSQ) in women [66].

3. Limitations

In some case studies, there were no control groups
[2,21,57,59e61,63] and yoga was combined with other in-
terventions [2,21,57,64]. So, it is difficult to assess the effect of
yoga alone. Also the participants were not blinded to the inter-
vention which means they were expecting improvement which
might have affected the final outcome. Duration of interventions
varied from weeks to months, so the long-term use of yoga for
symptom management needs to be further explored
[2,21,57,59e61,63]. Yoga along with mind body interventions
reduced some symptoms related with MS, but not all of them
[2,43] which suggested that some other yogic practices can be
explored for further improvement of conditions in MS patients.
These studies lack relationship between yoga intervention and
the progression of disease which can be analyzed by neuro-
imaging and analysis of cerebrospinal fluid.

4. Probable mechanism

The exact mechanism behind the effect of yoga onMS patients is
still not clear but on the basis of indicated studies covered in this
review, we hypothesize that the influence of yoga on the levels of
biological markers like ACTH and Cortisol plays an important role.
Also the covered studies suggested that specific yoga types manage
specific symptoms like Hatha yoga reduced anxiety, fatigue and
pain symptoms associated with MS. Another possibility could be
that yoga also improves the levels of opioid peptide b endorphins
and thus, help in decreasing inflammation via immunosuppression.
Meditation and Pranayama further improved the quality of life,
physical activity, sexual satisfaction, concentration and attention,
walking ability and balance in MS patients.

5. Conclusion and future directions

Yoga has impact on overall health of MS patients that can be
analyzed by looking at the levels of biomarkers. But it will be
important to examine how yogic interventions are helpful in
prognosis of MS by analyzing the status of these biological markers.
Future studies should focus on examining the long-term impact of
yoga in controlling MS and thus, the change in markers would be
helpful to analyze the relapsed of MS. In many studies, self-
reported measures like questionnaires are used for the evaluation
of impact of yoga on MS patients without taking into account the
control groups. Appropriate control groups are obligatory for
making a sound conclusion. Furthermore, inclusion of clinical im-
aging techniques and quantifiable parameters for physical assess-
ment would be advantageous to correlate with self-reported
measures of enhancement.
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