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Abstract tion, demyelination, and eventually sclerosis (scarring).
The immune system has a major role in the disease and
In order to study the possible effects of Yoga on cdgS is considered an autoimmune disease. The disease
nitive function in multiple sclerosis (MS), we have set @gset is probably related to an environmental event
six-month-long classes that meet for 90 minutes oncalpough there is a genetic predisposition with higher
week. The format for the class follows the lyengBran expected incidence rates among family members of
approach to Hatha-Yoga, which utilizes “props” such ageople with MS. MS is more common in latitudes farther
chairs, blankets, or straps that aid the less supple/strofigm the equator, more common among women, and
body in achieving the Yoga poses. In particular, peogl&ré common among white populations.
with MS can suffer from balance problems, limb weak- The disease usually begins In egrly adulthgod (ages
ness, numbness, and fatigue. lyengar Yoga thus leAfis#0 Years) but cases can begin in early childhood or
itself particularly well to formulating a class for student@fter age _65- The dlse_ase can be relatively benign or
with MS. This paper describes the actual Yoga intervet?->€ rapldly_ progressive d'sab_'“ty' The most common
tion for people with MS and discusses some of the prgy-.m of the d|sease_ IS character_lzed_ by 9xacerbat|ons or
lems in experimental design and logistics encountere isodes of worsening n.el.JroIog|caI |mpa|r.ment t'hat may
setting up the study. improve '(relapsmg-rgmlttlng). Of[her variants include
progressive forms (either from disease onset or after a
period of relapsing-remitting symptoms).
The clinical diagnosis of the disease is based on doc-

umenting at least two brain or spinal cord lesions sepa-

tive Medicine in Neurological Disorderanyw.ohsu.edu/ pathology may affect the optic nerves (optic neuritis),
orccaming was established at Oregon Health & Scienegjinal cord (transverse myelitis), cerebrum, cerebellum,
University (OHSU), Portland, Oregon, through fundingr prain stem. To assist with the clinical diagnosis, the
from the National Center for Complementary and AltefAR| scan is used to document white matter lesions that
native Medicine at the National Institutes of Health. Owfiay not be producing clinical symptoms. Cerebrospinal
study, “The Effects of Yoga on Attention in MS,” wasjuid analysis is used to document inflammation in the
one of four initially funded research projects. It is a nedgentral nervous system, and evoked potential studies are
rophysiological and cognitive study of MS. used to document slowing of central nervous system
MS is a common neurological disease of uncertaitonduction velocity due to demyelination. In our study,
etiology. The disease affects the white matter of the bréime and care were taken to review the neurologist’'s
and spinal cord. The disease process causes inflammaaerds of documentation, and when necessary were sup-
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plemented with the intake exam anéffects. Other treatments are targeted In this study, our primary out-
medical history. Only those with ato specific symptoms of the diseaseome measures will be changes in
confirmed diagnosis were eligible(e.g., spasticity, pain, fatigue, bladalertness as measured by electroen-
for the study. der dysfunction, and depression)cephalography and ability to focus
Current treatments for MS areExercise, diet, antioxidants, botaniattention: Secondary outcome
either targeted to shortening theals, and other alternative therapiesieasures will be ability to divide
are often advocated but their role haattention; ability to shift spatial
not been fully evaluated. attention’, ability to shift attentional
After diagnosis, [Eric Symptoms sometimes seen irset? visual processing speedbility
Small] investigated Yoga MS relevant to the Yoga practiceto sustain attention, memory as
and felt so strongly that |_nclu_de Wea_kness or I_oss of s_er_lsz&sse_ssed by a word list recall t&sk,
. . tion in the limbs, ataxia, spasticityworking memory as assessed by
Yoga ameliorated his hyperreflexia, double vision, blad-Letter Digit Sequencing,attention
symptoms he became a der dysfunction with urinary and vigilance as assessed by the
certified teacher of lyen- urgency and frequency, depressioRaced Auditory Serial Addition
fatigue, and tremor. Symptoms sectest? mood as assessed by Profile
ondary to MS may be worsened bypf Mood States, stress as assessed
increased temperature. Cognitivey the State Trait Anxiety Inven-
duration of the exacerbationsdysfunction also occurs. The mostory quality of life as assessed by
(methylprednisolone) or preventingorominent deficits are in speed oSF-36*° one-legged balance, and
exacerbations (interferon, glatirameprocessing and attention, althoughbility to bend forward while in a
acetate, and mitoxantrone). Thesdeficits may be seen in other cogniseated positioft.
treatments are all given via injeciive areas, such as memory and visu- The purpose of our study is to
tions and have significant sideospatial processirig * generate data from a large enough
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gar Yoga himself.

Supported Downward Dog Pose of a Child

Supported Back Bend

Diagonal Stretch

Warrior Il

Side Angle Pose Hand to Toe

Seated Twist

Reclining Bound Angle Rising Sun Twist Legs up Wall Relaxation
Tree Pose Trianglé Pose

Figures 1 and Zhow poses from the Yoga booklet handout. Note how the wall stabilizes the student in tree pose and the student’s leg in hand
to toe.
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number of participants that we cadLYC, has taught Yoga for eighthas no neurologic deficits. Someone
draw conclusions about any changegears, took a workshop conducted bwith an EDSS of 6.0 can walk 100
we observe in cognitive testing oveEric Small, and frequently consultsyards using a unilateral assistive
the course of six months after thevith Mr. Small. device, i.e., a cane. Bilateral support
introduction of Yoga. Because of the  Mr. Small was initially diag- automatically puts the rating at 6.5
limitations imposed by time for nosed with MS at age 21 and meetsnd higher. Arating of 9.5 is given to
extensive testing yet building an adethe current research criteria of MS& person essentially confined to bed
quate class size, we found it necesliagnosis’ After diagnosis, he requiring full assistance for any
sary to break the total number ofnvestigated Yoga and felt soactivity. We excluded people with
subjects into three different six-strongly that Yoga ameliorated hiEEDSS scores greater than 6.0 for
month sessions. This meant we hagslymptoms he became a certifiedbgistical reasons and do not mean to
to have a reliably reproducible treatteacher of lyengar Yoga himself. Hemply that Yoga may not be suitable
ment, i.e., the same well-definednade radical lifestyle changedor those who may be in wheel-
Yoga class offered to each of théncluding a two-hour-per-day Yogachairs. Mr. Small teaches Yoga for

three sessions. practice. Now seventy years old, hall levels of disability due to MS.%
is actively teaching Yoga at his Bev- We recruited through the cam-
Methods erly Hills lyengar Yoga Studio andpus newspaper and website, the MS

also at the University of California atSociety of Oregon newsletter, and an

Julie Lawrence and Jane Carlseh0S Angeles. He is relatively symp-article that appeared in the daily
created the Yoga class as treatom free at this time and is currentlynewspaper. Roughly one-third of
ment intervention with consultationnot taking any medications for MS. participants were randomly assigned
from Eric Small. Ms. Lawrence isan 10 date, we have enrolled 70nto the Yoga class. The two other
lyengar-certified teacher and direct®eople who have a confirmed diagpossible group assignments were an

the Julie Lawrence Yoga Centefosis of MS and Expanded Disabilexercise group and a “waiting list”
(JLYC) in Portland. She is a nationity Status Scale (EDS3pcores that group that received no treatment but
ally known teacher and practitionefange from 1.0 to 6.0. The EDSS isvho are entitled to a Yoga or exer-
and has worked with other rebased on a formal neurologicatise class after their participation in
searchers. Jane Carlsen trained at tg¥am. Someone with an EDSS of 1.the study. Five participants have

Please fill in every day's total minutes even if it is a zero so we can have a complete log for data.
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Figure 3 provides an example of
the log. Each subject agrees tg
keep a log throughout the study
This form is a reminder of poses
and also supplies compliance]
data along with an attendance list
kept by the instructor.
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Subject # 1 2 3 2 5 Mean for the study. These are sent inonce a
Percent of study 45.8% 92.1% | 73.2% | 32.1% 41.6% | 56.9% month to the study coordinator.
gf‘;’;i’g‘é%awas The data from each person’s log
Average minutes of | 39.8 21.1 34.9 35.1 37.8 33.8 is entered into a spreadsheet and
Yoga practice/ day then become part of the study data-

. . . _ _ base. The compliance log data from
This table shows compliance data from the five subjects who completed the first Yoga trﬁlass

The percentage is based on all days that each subject did Yoga over the study period. e-five subjects who have com-
pleted the Yoga class are presented

completed a 6-month Yoga classs Pose of a childhalasana in the table, and an individual pro-

and 19 more are currently in classes. Table pose to diagonal stretch  file of Subject #1 is also presented
Class is held at a Yoga studio Hand to toesupta-padéangushth- (Figure 4).

that opens at street level with no &sana

stairs. The necessary props are <1l Supported back bend Discussion

folding chair, 3 blankets, 2 sand= Rising sun twist, variation of

bags, 1 sticky mat, 1 eye bag, and 1 jathara-parivartandsana While the basic class structure

D-ring strap for each student. The Legs up the wallyiparita-karani- is implicit in the above list of poses,

chairs address the fatigability issue, mudra more must be said of the Yoga class
allowing support of the body whiles Relaxation poseshavasana process. Our Yoga teacher has over
still benefiting from stretching (e.g., five years of teaching experience

warrior Il), and the sandbags are The class is designed to interafter having trained with an lyengar-
useful to help counteract spasticitysperse restorative poses among thertified teacher. This level of
If possible, a sturdy (to support themore strenuous poses. Some kind efualification is necessary to guide
weight of the sandbags) rolling carmild inversion is always included. the student into and out of each
is handy for quick and easy distribu-  The participants are given apose safely and to maximize the
tion of props. In the home, the stubooklet of these poses (compiled intended benefit.
dent is encouraged to improviseFigures 1 and 2) and a log with the  Teachers should also be knowl-
e.g., by doing supported downwarabove list juxtaposed to days anédgeable about problems common to
dog off the edge of the bed, or byates, providing a grid to record practhe person with MS. To accommo-
substituting ties or old belts for thetice (Figure 3). The booklet and logdate the symptom of fatigability, we
D-ring strap. are teaching instruments for practicéeel that poses should not be held
The aspects of Hatha-Yogaaway from class. The log alsdonger than a count to 10, and ample
taught usually in the same order, butecomes a source of compliance datast and restorative poses should
not necessarily at every class are:

» Breath work SUbJ_eCt 1
« Mountain pose (seateddasana Yoga practice per day
» Arms overhead stretches over the course of 6-month intervention
» Eagle posegarudasana 100
» Ankle on knee forward bend 90 <
* Warrior Il on chairyira- 80
bhadrasana Il w 70
« Side angle pos@arsh- £ 60 hd
vakonasana £ 950 - ¢ .
« Seated twistbharadvajasana | = gg ot * . e C 4
* Tree poseyrikshasana | & Kot .
+ Triangle posetrikonasana ig & T *4 4o b . I‘
* Reclining bound angleupta- 0 | R4 -
baddha-konasana 0 25 50 75 100 125 150 175 200
» Supported downward doggho-
mukha-shvanasana Days of Study
» Cat pose
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occur throughout the class. Tdatigued just getting to class. Thegetting assigned to the Yoga class
accommodate memory problemshathroom must be readily accessiblgroup, prospective participants must
repetition is key to teaching: Repeaand multiple bathrooms would bebe well informed about random
the instructions, repeat the demorideal to handle the common bladdeassignment. They should even be
stration, and have the student repeatgency and frequency symptomsliscouraged from participating in the
the poses. Regarding student vulneassociated with MS. The site shouldtudy if they so strongly favor the
ability to heat, the temperature of thdnave air conditioning or adequatelyvoga class that they may not be able
room must be cooler than for thecooling ventilation because heat i$o accept random assignment into

usual class. debilitating for many with MS. Not the other groups.
Our teacher facilitates sharing aholding classes during summer Other research issues involve
the beginning of each class and giveshould be seriously considered.  “blinding” the testing staff to the

“homework.” She instructs students As noted previously, people withgroup assignment of each individual
that the Yoga class isot to be MS span the young to old and haveo that outcome measures are taken
treated as “a pill to be taken,” butmarked variations in degree of diswithout any expectations. Objective
ability. They may still be working outcome measures can diminish the
outside the home, or they may haveffect of unblinded expectations by
We experienced a higher stopped Worki_ng due to disa_bili_ty.the testing staff, b_ut care shOL_JIc_j still
dropout rate across our Class scheduling must takg th_ls_ intbe taker_1 to remln_d the pa_lrtlmpant
i account as well as the significanhot to divulge assignment informa-
experimental MS groups  issue of fatigue. Many who have Mion. This is difficult because the
than for another similar feel they cannot schedule activitiesissignment is of great interest and
Study on Yoga effects in during the evening or early morningready conversation for the testing
Class size is limited due to thecontext. Moreover, one of the
increased need for individual attenresearch staff must be unblinded in
tion. This can be alleviated with theorder to facilitate class setup.
rather as a means to building awareise of an aide(s) in the class, perhaps Design of the control group must
ness of their own body’s needs. Sheomeone in teacher training. take into consideration several
may also give them specific poses Other issues relate specificallyaspects besides the pure physical
for individual problems—hence theto the use of Yoga in research. Wactivity. First of all, the social aspect
empty spaces at the bottom of thexperienced a higher dropout ratéhat a Yoga class engenders is con-
class log list where they can writeacross our experimental MS groupsiderable in before- and after-class
down these extra poses. When M&an for another similar study onconversations. In our first group,
exacerbations occur, students aréoga effects in healthy elderslasting friendships were established.
encouraged to maintain a practice e&Researchers thus need to incorporaBesides each other, the teacher also
allowed. This would include breatha larger than expected percentageecomes an important mentoring
work and restorative poses, andropout rate in their recruitmentfigure in the Yoga students’lives. To
inversions if possible. To summa-plans. In our first group, 23 peoplecontrol for this interpersonal dy-
rize, participants are encouraged twere randomized and 7 dropped outamic, we sought out a physical
use the class as a springboard wf the study for a 30.4% dropouttherapist to lead the weekly exercise
enter their own proactive Yoga pracfate. Reasons for dropping outlass. She is an MS expert and well
tice in handling the symptoms thaeppear to be diverse. The teachdmnown to the community. Ideally, the
arise from MS. and/or research staff should be prewaiting-list, no-treatment control
From our experience in settingoared for troubleshooting variouggroup would also have had some
up the study, we offer several recomproblems such as transportation angleekly social meeting not centered
mendations for Yoga classesnobility. Additionally, psychologi- around a physical activity to better
designed for people with MS,cal and cognitive problems such asontrol for the possible benefit of
whether the classes be research depression, memory, confusion, andocial stimulation. Lastly, the activ-
community-service oriented. Thelack of a supportive social milieu carity control group must compete on
site must be accessible to peoplmterfere with getting to the class anén interest level given the popularity
with disabilities, with parking close practicing at home. To avoid drop-and attention that Yoga has received
by so that a student does not getuts due to disappointment at notrom the popular media.

healthy elders.
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