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The objective of this study was to determine whether meditation affects pain and quality of life in
people with multiple sclerosis (MS) and peripheral neuropathy (PN). A total of 22 patients (10 with
MS, 12 with PN) participated in a weekly meditation class over a 2-month period. A total of 18 con-
trols (7 with MS, 11 with PN) received standard care. Primary outcome assessments were based on the
36-item Short Form Health Status Survey (SF-36) and a visual analogue scale (VAS) for pain at base-
line and at 2 months. Secondary outcome measures included the Neuropathy Impairment Score (NIS)
Jor PN patients and the Patient-Determined Disease Steps (PDDS) questionnaire and 5-item Modi-
fied Fatigue Impact Scale (MFIS-5) for MS patients. After 2 montbhs, study participants who practiced
meditation reported an improvement in pain on the VAS (P = .035 combined group), summed physi-
cal health scores on the SF-36 (P = .011 MS, P = .014 PN), summed mental health scores (P = .02
combined group), vitality (P = .005 combined group), and physical role (P = .003 combined group). A
significant improvement was also observed for bodily pain (P = .031) in MS patients. In contrast, no
significant differences before and after the intervention were observed for controls. Regarding the sec-
ondary measure of fatigue, improved scores for the cognitive and psychosocial components of the MFIS
were noted in MS patients in the intervention group (P = .037, P = .032). No statistically significant
changes were observed in the NIS for PN patients or in PDDS scores for MS patients. Meditation may
be helpful in reducing pain and improving quality of life in patients with MS and PN. The lack of
changes seen in mobility (MS) and sensorimotor deficits (PN) suggests that meditation may not affect
the overall clinical course. Int ] MS Care. 2011;13:163-168.

or patients with chronic neurologic diseases,
Fsubjective symptoms such as fatigue and pain are

often disabling and refractory to conventional
medical treatment. Many of these patients have joined
the general population in the growing trend toward use
of complementary and alternative medicine (CAM),
with 67% of multiple sclerosis (MS) patients and 43%
of peripheral neuropathy (PN) patients reporting the
use of at least one form of CAM in the last 12 months."?
Mind-body therapies, a subset of CAM that includes
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meditation and yoga, have previously been shown to
be of benefit in patients with chronic pelvic pain, sleep
disturbances, mood disorders, Parkinson’s disease,
cancer-related fatigue, and stress, among other chronic
conditions.”® A recent study found that yoga was help-
ful in reducing fatigue in MS patients as compared with
controls placed on a waitlist.” In this pilot study, we
investigated the effects of meditation on pain and quality
of life in MS and PN patients.

Methods

This was an 8-week prospective, nonrandomized con-
trolled trial in which a Buddhist monk led study partici-
pants in a weekly 90-minute meditation class. A total of
61 eligible participants (30 with MS, 31 with PN) were
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recruited from the Cleveland Clinic Neurological Insti-
tute via flyers posted throughout the hospital and clinic,
online advertising on the hospital website, and direct
contact during an outpatient clinic visit or by phone.
Patients who had previously practiced meditation in the
last 6 months, had severe cognitive impairment, or were
unable to ambulate without assistance (MS patients with
Expanded Disability Status Scale [EDSS] score > 6.5)
were excluded.

A total of 36 participants (19 with MS, 17 with
PN) were assigned to the intervention group based on
individual preference to participate in the meditation
sessions. A cohort group of 25 participants was recruited
as controls (11 with MS, 14 with PN). The diagnoses of
definite MS and PN were confirmed by the investigators
through chart reviews. All participants provided written
informed consent, and the study was approved by the
appropriate institutional review board.

During a 4-hour introductory session, intervention
group study participants were instructed on how to per-
form three types of meditation: 1) samatha, a Buddhist
form of sitting meditation that focuses on the breath,
2) moving meditation incorporating tai chi and qigong,
and 3) a six-step focused walking meditation. Details
regarding the methods of each type of meditation are in
Appendix 1. Subsequent classes were held weekly and
divided into three 30-minute sessions for each type of
meditation practiced. The study subjects (both MS and
PN) participated in each of the sessions together in a
group setting with the Buddhist monk leading each ses-
sion. Participants were encouraged to practice daily at
home, but there was no documentation of individual
practice time. Controls received usual care and were
instructed to refrain from practicing meditation for the
duration of the study. They were also offered an indi-
vidual meditation teaching session to take place during a
clinic visit after the end of the study.

Primary outcome assessments were based on the
36-item Short Form Health Status Survey (SF-36) for
quality of life measurements and a visual analogue scale
(VAS) for pain. Secondary outcome measures included
(for PN patients) the Neuropathy Impairment Score
(NIS), which was determined by the investigating neu-
rologists (JT and MR) before and after completion of
the study, and (for MS patients) the Patient-Determined
Disease Steps (PDDS) questionnaire and the 5-item
Modified Fatigue Impact Scale (MFIS-5). All study par-

ticipants completed the questionnaires before and after
the intervention, with control participants completing

the surveys at baseline and 2 months after usual care.

Statistical Analysis

To increase statistical power, several analyses were
performed on the MS and PN patients combined,
although disease-specific analyses were also included.
Pre- and postintervention measurements were ana-
lyzed using the paired 7 test. For each of the measured
responses, pairing was done within each patient group-
ing. Results from the intervention groups (MS and PN
separately and combined) were then compared with
those from correlating controls. Any paired difference
with a P value less than .05 was considered to be statisti-
cally significant. SAS 9.2 software (SAS, Cary, NC) was
used for data analysis.

The Wilcoxon rank sum test was used to assess for
demographic differences in age, years since disease onset,
and EDSS scores (MS) between study intervention
participants and controls who completed the study and
those who did not.

Results

Of the 61 patients enrolled in the study, 16 withdrew
(12 with MS, 4 with PN) because of transportation
issues, lack of interest, and unknown reasons. Moreover,
5 patients were excluded from the final analysis because
of hospitalizations for non-study-related reasons (n = 2),
attendance at less than 50% of the intervention sessions
(n = 2), and significant improvement in inflammatory
neuropathy possibly due to immune-modulating treat-
ment rather than study intervention (n = 1). The final
analysis included 40 participants, with 22 (10 MS, 12
PN) in the intervention group and 18 (7 MS, 11 PN)
controls. Participant characteristics are shown in Table 1.

After 8 weeks, study participants in the intervention
group showed a significant improvement in pain scores
on the VAS (P = .035 combined group, P = .044 PN)
and SF-36 scores for overall summed physical health
(P =.011 MS, P = .014 PN), mental health (P = .02
combined group), vitality (P = .005 combined group),
and physical role (P = .003 combined group), while no
change was observed in controls (Figure 1). MS patients
in the intervention arm also demonstrated a significant
improvement in scores for bodily pain (P =.031).

For the secondary outcome measure of fatigue in MS

patients, improved scores were seen in the intervention
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Table 1. Baseline demographics

Meditation in MS and Peripheral Neuropathy

EDSS,
Age, mean £ Disease duration, mean EDSS, median
n SD,y Female Male mean £ SD, y (SD) (range) Etiology
Multiple sclerosis patients

Meditation 10 48.10+10.26 7 3 10.40 + 6.47 3.25(2.20) 2.5(0-6.5)

group

Controls 7 49.29+12.09 6 1 19.14£1435  2.79(2.80) 2.5(0-7.0)

Peripheral neuropathy patients

Meditation 12 56.25+10.06 8 4 4.00 £4.92 Idiopathic (n = 7)

group CIDP(n=1)
GBS (n=1)
Chemotherapy (n = 2)°
Diabetes (n=1)

Controls 11 62.91+£17.01 8 3 4.65 £ 3.53 Idiopathic (n = 4)
Diabetes (n = 2)
Toxic (n = 2)°
CIDP (n=1)
Paraproteinemia (n = 1)
Charcot-Marie-Tooth
(n=1)

Did not complete study

Meditation 8 4438+10.23 6 2 10.63 +5.90 3.86(2.23) 4.5(0-6.5)

group (MS)

Controls (MS) 4 36.25+17.72 4 0 7.33£5.51 1.33(1.53) 1(0-3)

Meditation 5 5575+5.19 3 2 6.65+3.32

group (PN)

Controls (PN) 4 63+10.82 2 2 1.5+1.32

Abbreviations: CIDP, chronic inflammatory demyelinating polyneuropathy; EDSS, Expanded Disability Status Scale; GBS, Guillain-Barré syndrome.
20ne of the patients with chemotherapy-related neuropathy also had genetically confirmed Charcot-Marie-Tooth disease.

bBoth patients had toxic neuropathy related to metronidazole use.

group with regard to the cognitive and psychosocial com-
ponents of the MFIS (P =.037, P=.032) (Figure 1). For
PN patients, a slight trend toward improvement of the
motor and sensory portions of the NIS was seen (mean
reduction of -0.29 and -1.5 on the NIS-M and NIS-S,
respectively), but the difference did not reach statistical
significance (P = .66, P = .20). No statistically significant
changes were seen in PDDS scores for MS patients in
the intervention group.

Participants in the MS and PN control groups
showed no significant improvement at the end of the
trial in any of the parameters measured except for a
minor improvement in mobility seen in MS patients
(P = .03). Furthermore, PN controls reported worsened
scores for both the VAS (mean increase in pain of 1.21 +
2.32) and all SF-36 measures except for bodily pain and
mental health. Similarly, the MS control group showed
increased pain on the VAS at the end of the trial (0.50
+ 2.74) and worsened SF-36 scores for all parameters
except for vitality and social functioning (Figure 1).

Discussion

As demonstrated in this pilot study, 2 months of
meditation may be helpful in reducing pain and improv-
ing scores on quality of life measures in MS and PN
patients as compared with controls who have these dis-
orders. In conjunction with a recently published study
evaluating the effects of mindfulness in MS patients,
these findings provide additional evidence that medita-
tion may be beneficial in patients with chronic neuro-
logic diseases.'® Notably, this is the first pilot study that
showed a positive effect on pain and measures of well-
being in PN patients.

The effectiveness of mind-body therapies may lie
in their ability to facilitate stress reduction, relaxation,
and improvement of mood, which in turn may affect
the degree to which psychosocial factors can negatively
affect quality of life in MS and PN patients.®>!! In addi-
tion, recent studies incorporating functional magnetic
resonance imaging, electroencephalography, and evoked
potentials have shown that meditation may result in
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Figure 1. Changes in quality of life, pain, and fatigue before and after the intervention

A, Changes in quality of life (SF-36). B, Changes in pain and fatigue (VAS and MFIS-5). Cl, confidence interval; MFIS-5, 5-item
Modified Fatigue Impact Scale; MFIS-5-1 and MFIS-5-2, cognitive and psychosocial components of MFIS-5; MS, multiple sclerosis;
SF-36, 36-item Short Form Health Status Survey; VAS, visual analogue scale.

Outcome (Control:Study Subject)

reduced activation of the prefrontal cortex, amyg-
dala, and hippocampus during exposure to pain stimuli,
which may result in a more neutralized perception of
pain.12'13

The lack of statistically significant changes observed
for the objective measures of mobility (MS) or NIS
scores (PN) may suggest that meditation does not
change the underlying disease course. However, as there
was a trend toward improvement in the NIS scores, a
larger sample size and more extended length of study (>8
weeks) may result in a finding of statistical significance.

The major limitations of this study are the small
sample size and the nonrandomized allocation of par-
ticipants. The study was initially designed to be a ran-
domized controlled trial. However, because of difficulty
in recruiting participants for the study, volunteers who
were approached in the clinic or called in after seeing the
flyers were simply asked if they would like to participate
in the intervention group. After enrollment of the inter-
vention group was complete, controls were recruited
from the population of clinic patients already under the
care of the investigators (JT, MR, LS) and were asked
either in the clinic or by phone to participate in the
nonintervention group. All were offered a separate medi-
tation class or individual teaching session that would
take place after the study was completed. This lack of
randomization could certainly have led to a self-efficacy
effect, in which an individual’s more active role in his

or her treatment plan leads to an increased perception
of the ability to cope; this is a limitation of many clini-
cal trials involving mind-body therapies.'*"> Another
major limitation was the lack of a sham intervention
for controls, which would have served to control for the
nonspecific benefits of the intervention, such as more
frequent contact with the medical care providers.

Although the study may have also been somewhat
limited by the combination of two groups of patients
with different neurologic diagnoses (MS and PN), the
research project was an intentional joint effort between
the Neuromuscular Center and Multiple Sclerosis Cen-
ter. The study was designed accordingly, with separate
secondary measures that were specific to each pathology,
but the intervention was the same for both groups.

Also of note, the retention rate in the MS interven-
tion group was only 53%, compared with 79% for the
corresponding PN group. However, a similarly poor
retention rate of 64% was noted in MS controls, who
were only required to fill out paperwork to participate.
There was no demographic variable that appeared to be
associated with a higher attrition rate in either interven-
tion group. Although the MS control participants who
withdrew from the study tended to have a shorter dura-
tion of disease, lower EDSS scores, and younger age,
there were no significant differences (P < .05) between
those who completed the study and those in the corre-
sponding disease group who did not complete the study
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with respect to age, years since disease onset, and EDSS
scores (MS). In most of these cases, the reasons for with-
drawal were unknown, but the comparable dropout rates
of the intervention group and controls suggest that the
intervention itself was unlikely to be the primary reason.
Similar studies evaluating the use of CAM in neurol-
ogy patients have revealed attrition rates of 9% to 21%
in control groups versus 3% to 16% in intervention
groups.®!”

Despite the small sample size, our pilot study dem-
onstrated a positive effect of meditation in patients with
MS and PN. Future studies are needed to further sup-
port the growing evidence that meditation may be help-
ful in these patients. Ideally, the studies would feature a
larger sample size, randomized allocation of participants
with a sham intervention group, and documentation
of daily practice at home for the duration of the study
in order to assess the presence of a dose-response effect.
In an era of rising health-care expenditures in which
patients are searching for holistic therapies that are
both effective and affordable, the practice of meditation
should be considered a therapeutic option for symptom-
atic management of chronic neurologic diseases. O
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Appendix 1. Meditation Techniques

During each session, the patients practiced three
forms of meditation in a group setting that was divided
into three parts, each lasting 30 minutes. The first part

* People with MS often experience pain and
reduced quality of life. Efforts to improve these
parameters can enhance care of the patient.

® MS patients have increasingly turned to comple-
mentary and alternative medicine (CAM) for
symptomatic management of their disease. Treat-
ing physicians should be aware of potentially
helpful CAM therapies.

* Meditation in the form of sitting, walking, or mov-
ing may improve scores on pain and quality of
life measures in MS patients.

Meditation in MS and Peripheral Neuropathy

of the session consisted of walking meditation, the sec-
ond part consisted of moving meditation, and the third
part consisted of sitting meditation. Details regarding
each technique are provided below.

Part I: Walking Meditation

With the six-part walking meditation technique,
patients were instructed to focus their attention on each
movement of the foot as they took a step forward. They
were told to walk for 10 to 20 paces total, then turn
around and walk back the same way. This was repeated
for the 30-minute duration of the walking session. The
six movements of the foot that they were instructed to
concentrate on are as follows:

1. Lift heel

2. Lift toe

3. Move forward
4. Lower the foot
5. Heel down

6. Toe down

Participants were told to think of the movement first,
and then concentrate as they physically took each step.

Part II: Moving Meditation

Qigong and tai chi are Chinese mind-body exer-
cises that are considered moving meditation techniques
in which awareness and concentration are placed on
breathing and specific movements of the body. Study
participants performed basic tai chi maneuvers, includ-
ing neck rolls in which the head was moved slowly
from side to side, ankle rolls, shoulder rolls, hip rota-
tions, knee bends, and alternating pulling and pushing
movements with the arms. This was followed by more
well-known forms such as “cloud hands,” in which they
slowly rotated their body from left to right with sweep-
ing motions of the arms in front of them.

Qigong is a more physically rigorous form of mov-
ing meditation with shortened and very quick but much
simpler movements coupled with deep inhalations and
forced exhalations. Focus is placed internally with this
type of moving meditation. In contrast, the forms in
tai chi are more complex and require outward focus.'®
Study participants performed the 12-step Yi Jin Jing
form of gigong.

Participants unable to completely perform all move-
ments while standing because of fatigue, instability, or
weakness were allowed to sit in a chair and practice with
their arms.
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Part I1I: Sitting Meditation

Study participants performed samatha sitting medita-
tion, a form of Buddhist concentration meditation in
which the mind is focused on one point. Patients sat
in a chair or on a cushion on the floor and were told to
close their eyes and focus their attention solely on their
breathing. They were instructed to breathe normally and
observe the movements of the abdomen with each inha-

lation and exhalation.
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