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Introduction and Background
Overview 

Multiple Sclerosis (MS) is an autoimmune demyelinating disease of 
the central nervous system of unknown etiology [1-6]. The disease affects 
about 400,000 individuals in the United States and ranks as the major 
cause of neurological disability among young adults between the ages 
of 15-45 years [1-7]. MS, like other presumed autoimmune diseases, is 
more common in females with the first clinical manifestation occurring 
in young adulthood. The clinical manifestations of MS are diverse, and 
symptoms include fatigue, numbness and weakness, paralysis, tremor, 
ocular motor deficits, disturbances in speech, bladder problems, and 
cognitive deficits [1-6]. 

MS is classified into 5 main types: relapsing-remitting MS 
(RRMS), secondary-progressive MS (SPMS), primary-progressive MS 
(PPMS), progressive-relapsing MS (PRMS), and benign MS (BMS) 
[1]. Relapsing-remitting multiple sclerosis, occurring in eighty-five to 
ninety percent of all individuals with MS, consists of exacerbations or 
attacks with recovery of all or much of lost function [1]. Secondary-
progressive multiple sclerosis begins as RRMS and with time progresses 
to a more permanently disabling course of the disease [1]. Primary-
progressive multiple sclerosis begins as a progressively degenerative 
disease with a constant loss of function and no true episodes of 
exacerbation [1]. Benign multiple sclerosis is a mild form of RRMS 
with occasional exacerbations followed by a complete or near complete 
recovery resulting in minimal loss of function for many years [1].

One of the most common and devastating symptoms of MS is 

fatigue which is reported by seventy to ninety percent of all individuals 
with MS [2-8]. For more than fifty percent of individuals with MS, 
fatigue is the most annoying symptom as well as the most common 
reason for disability [2-8]. Often the first symptom realized by the 
individual long before the diagnosis of MS, fatigue is usually greater 
in the second part of the day and worsened by stress [6]. Fatigue may 
occur at any point of the disease process in MS, and is more severe in 
individuals with PPMS and SPMS than in persons with RRMS [9,10].

Fatigue is often managed medically with the use of multiple drugs 
with varying results. Amantadine, modafinil, pemoline, fampridine 
(4-AP), and 3,4-Di-aminopyridine (3,4-DAP) are commonly used 
medications for the treatment of fatigue [3,9,11-21]. These medications 
are associated with common side effects such as headache, constipation, 
nausea, dryness of mouth, thirst, loss of appetite, and confusion and 
anxiety. Rare side effects of these drugs may include restlessness, 
sleep disorders, visual hallucinations, urinary retention, heart failure, 
vertigo, weight loss, tremor, tachycardia, and seizures. Other types 
of interventions for the symptom of fatigue include exercise, yoga, 
energy conservation, and the use of a cooling suit [22,23]. All of these 
interventions have limited benefit in controlling MS-related fatigue. 

Abstract
Background: Fatigue is a consistent symptom in persons with Multiple Sclerosis (MS), and medical interventions for fatigue have limited success. Moderate stress 
can lead to an exacerbation in people with MS, potentially resulting in increased disability. Meditation has been used in the treatment of chronic conditions. 

Study objective: The purpose of this study was to determine the effect of meditation on fatigue and physiologic stress in persons with MS. 

Participants/Methods: Two participants in the study will be described in this case report. One participant has Relapsing Remitting Multiple Sclerosis and the 
other has Secondary Progressive Multiple Sclerosis. Outcome measures, the Fatigue Severity Scale (FSS) and the Fatigue Visual Analogue (FVA), were completed 
during five different times in the study. Physiologic stress was measured using HR and BP and collected a total of 14 times during the study. The intervention was a 
90 minute weekly Taoist meditation class offered at an area health care clinic. Analysis of the data was a combination of visual, descriptive methods, and statistical 
analysis. 

Results: Both participants demonstrated improvement on the FSS and the FVA indicating a reduction in fatigue. One participant had a decrease in HR and BP by 
the end of the intervention. Both participants completed the meditation class regardless of level of disability or type of MS. 

Conclusion: The two participants in this case report showed improvement in fatigue following the meditation. Statistical significance in the reduction of HR and BP 
were seen in after class recordings in one participant indicating a reduction of physiologic stress. The results indicate meditation could be beneficial to people with 
MS to combat the effects of fatigue and physiologic stress.
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The definitive cause of MS or the trigger of exacerbation of 
symptoms has not yet been determined. A concept first considered 
in 1877 by JM Charcot [24] is psychological stress may trigger disease 
activity in persons with MS. Many persons with MS believe clinical 
exacerbations may be related to stressful life events [24]. Mohr et al. 
[24] observed a significant relationship between moderately stressful 
life events characterized by conflict and disruption of daily routines, 
and the appearance of new gadolinium enhancing (Gd+) brain lesions 
four to eight weeks later. Moderate stress may be accompanied by 
immune suppression and followed by immune activation [24,25].

The chronic nature of MS, its unpredictable manifestations of 
symptoms, and the lack of a cure for the disease may all be perceived 
as stressful events. These stressors along with normal daily life stressors 
may have consequences leading to further disabling symptoms of the 
MS disease process.   

People with MS should identify methods to reduce daily fatigue 
and to control daily stress in their lives. Meditation is an intervention 
successfully utilized in other chronic illnesses such as hypertension, 
fibromyalgia, and anxiety disorders [26-33] with benefits including 
reduction in pain, hypertension, anxiety, and improved cardiovascular 
function.  An extensive search of the literature revealed a few studies 
utilizing some type of mind-body therapy for symptomatic relief of 
fatigue or stress management in persons with MS [34-39]. The studies 
utilized varying forms of mind-body therapies such as meditation, 
relaxation, breath work, visual imagery, yoga and relaxation. The 
benefits of these techniques included improvement in depression, 
anxiety, fatigue and quality of life [36,38,39]. 

There are many different types of meditation; Zen, Buddhist, Taoist, 
Mindfullness, Transcendental meditation, Zazen, Vipassana, and 
Siddha Yoga [40,41]. These practices often involve differing techniques, 
but have as a commonality the focus of quieting the busy mind. 

The purpose of the study was to determine if Taoist meditation had 
an effect on physiologic stress, heart rate (HR), blood pressure (BP), 
and the perception of fatigue in individuals with Multiple Sclerosis 
(MS). The hypotheses of this study were: 

 Hypothesis 1: The addition of Taoist meditation to the daily 
activities of individuals with MS would decrease the level of physiologic 
stress of the person as measured by a reduction in HR and BP. 

Hypothesis 2: Incorporating daily Taoist meditation would cause 
a decrease in the perception of fatigue in individuals with MS as 
measured with the Fatigue Severity Scale (FSS) and the Fatigue Visual 
Analogue (FVA).

Participants/methods
 Individuals between the ages of 21 to 75 years of age with a definite 

diagnosis of MS, either RRMS, PPMS, SPMS diagnosed by a neurologist, 
were included in the study. Exclusion criteria were active exacerbation 
at the start of the study, more than three exacerbations in the past year, 
and currently participating in meditation. Nine individuals who met the 
criteria were recruited. The 2 participants included in this case report 
read and signed the informed consent statement and were enrolled in 
the study. Internal Review Board (IRB) approval was obtained from 
associated institutions. 

 The participants completed a baseline period for data collection 
followed by an intervention period. The first participant (A) was female, 
age 47 with a diagnosis of RRMs for 13 years. The second participant 
(B) was male, age 56 with a diagnosis of SPMS for 24 years. 

The Expanded Disability Severity Scale (EDSS), a measure of 
disease severity, was administered at the beginning of the study and at 
the end of the intervention [42]. 

The dependent variables included the Fatigue Severity Scale (FSS) 
and the Fatigue Visual Analogue Scale (FVA). The FSS scale asks the 
person to answer questions related to fatigue over the last week. The 
questions relate to motivation, exercise, physical functioning, activities 
during the day, and work and family. Each question is measured 
with a Likert scale from 1 (no fatigue) to 7 (the most severe fatigue 
experienced). A summed score is used for analysis and may range 
from 9 (no problem from fatigue) to 73 (severe problem from fatigue) 
[43-45]. The FVA uses a 17 cm line, marked in 1 centimeter segments, 
rating fatigue from no fatigue-0 (the individual has the energy to do 
everything) to severe fatigue-17 (the individual must rest frequently 
throughout the day and is unable to participate in activities) [44]. The 
person places a mark on the line indicating the level of fatigue. 

The baseline period was utilized to complete the FSS and the FVA. 
These measures were completed at the beginning of the baseline phase 
and at the end of the baseline phase. The same outcome measures were 
also completed during the eighth week of the study, the end of the 
intervention phase, and at the four week follow-up.  

The HR and BP data were collected every five days during the 
baseline period. The beginning of the baseline occurred on a Monday. 
The data were collected on Monday (M) and Friday (F) on odd-
numbered weeks (weeks one, three, five, and seven), and on Wednesday 
(W) on even-numbered weeks (weeks two, four, and six). During the 
intervention phase of the study, HR and BP were taken before the 
meditation class and immediately following each class by a research 
assistant (CM recorded HR) and the principal investigator (recorded 
BP and HR). 

Open-ended questions on wellness, exacerbations, medication 
changes, and the benefit of medication were used during the 
intervention phase. These questions provided some insight into the 
participants’ opinion on the benefit of meditation. The participants 
were required to keep a meditation diary recording the amount of time 
spent meditating at home along with responses to the open-ended 
questions.

Following the baseline period the participants began the 
intervention period which consisted of meditation in a class setting and 
at home. The meditation class was 90 minutes long and occurred once 
a week for 7 or 11 weeks, with daily home meditation for a minimum 
of 30 minutes per day. The class was led by an experienced Taoist 
meditation teacher. The participants recorded the time meditated and 
answered questions related to symptoms and benefit from meditation 
in a log.                           

The study took place at an area clinic. The meditation class included 
the study participants, their significant others, the meditation teacher, 
the two research assistants, and the principal investigator. Class size 
was a maximum of 15 individuals.  

Analysis
The data were graphed using Microsoft Office Excel 2003. A 

combination of visual, descriptive, and statistical analyses were used 
to analyze the data. Visual analysis looked at the trend of the raw data 
points, and trend lines were constructed using the logarithmic format 
in Microsoft Excel 2003. Descriptive analysis included the use of slope, 
when appropriate, to determine the average amount of change that 
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occurred within a phase. The R equation was utilized to analyze the 
slopes of the lines. 

The FVA was measured with a ruler to provide a data point for each 
mark on the scale. These points (0-no fatigue to 17 cm-severe fatigue) 
were plotted on a trend line for visual observation of trends, and slope 
[46]. To determine meaningful change in the FVA, percentage of 
change was calculated. For this study, it was determined that a 10% 
change in the FVA indicated a clinically relevant change related to the 
FVA. Scores from the FSS were plotted for visual observation of trends, 
and slope [46]. Visual and descriptive analysis of trend lines and slopes 
were performed on specific outcome measures data points (Figures 2 
and 3).

Successive observations in a time series tend to be correlated, so HR 
and BP data were examined for serial dependency using the method 
described by Ottenbacher [47]. No significant trend was identified 
for baseline HR and BP data, so the C-statistic was used to look for 
a difference in HR and BP between phases. A Z-score was utilized to 
determine if the C-statistic was significant. For any data series with 
8 or more data points, a Z-score of 1.64 or greater was statistically 
significant [47]. 

Results
The two participants completed the baseline period and the 

intervention period and returned for the 4 week follow up (Table 1). 
Both participants reported fatigue at the beginning of the study with 
baseline scores of 35-39 for participant A and 44-49 for participant 
B (lower score = less fatigue) on the FSS. The baselines for both 
participants increased slightly from beginning of baseline to end of 
baseline indicating an increase in fatigue (Table 2). 

A negative slope for the FSS indicates a reduction in fatigue (Figure 
1). Both participants showed improvement in the symptom of fatigue 
as measured by the FSS. The four week follow-up data for the FSS 
remained unchanged in both participants (Table 2). 

The second measure of fatigue used in this study was the FVA. The 
baseline period for both participants showed a slight increase in the 
FVA from beginning of baseline to end of baseline indicating a slight 
worsening in fatigue (Table 2). Participant B had an increase of 29% on 
the FVA during the baseline period. 

By the end of the intervention phase both of the participants had 
a significant reduction of fatigue measured by the FVA (Table 2) 
Participants A had a decrease on the FVA of 55%, and participant B 
had a 32% reduction in perception of fatigue measured by the FVA. 

The four week follow-up point showed differences between the 
participants. There was a worsening in fatigue from end of intervention 
to four weeks post in participant B with a 34% increase in the perception 
of fatigue. Participant A had an improvement in fatigue. Participant A 
report she had continued to meditate during the four week post period 
even though she was instructed to stop. 

Analysis of slopes during intervention for the FVA indicated 
an improvement in the perception of fatigue in both participants as 
measured by the FVA (Figure 2). A negative slope in the line indicated 
an improvement in the symptom of fatigue.

The key data points for HR and BP used for analysis and 
observation were the baseline HR and BP measures and those obtained 
at the beginning and end of each class.  Comparison of baseline means 
to four week follow-up was performed to identify changes across 
time to determine if meditation reduced HR and BP at the end of the 
meditation session and maintained the reduction at the four week 
follow-up. 

During the study, before and after class, HR and BP were collected. 
HR and BP were analyzed for autocorrelation during the baseline 
phase and the intervention phase. No significant trend was identified 
for baseline HR and BP data, so the C-statistic was used to look for 
significance between phases. Before addressing the differences between 
the two phases (baseline and intervention), the C-statistic was run 
separately for the data before class and the data after class. If identified, 
a statistically significant change that occurred in the before class data 
would indicate a change over time related to the intervention. If a 
statistically significant change occurred in the after class data, a change 
directly related to that meditation class would be indicated. 

When using the C-statistic to look for significance between phases, 
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Figure 1. FSS trend and slope.
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Figure 2. FVA trend and slopes.

G Age 
Age

M/F Type of MS Length of MS Medications EDSS

A 47 F Relapsing 
Remitting

13 years Birth Control Pills, 
Avenox

1.5

B 56 M Secondary 
Progressive

24 years Copaxone, 
Baclofen, Kepra

7.5

Table 1. Demographic characteristics.

FSS baseline end of baseline week 8 end intervention 4 week follow up

A(RRMS) 35 39 37 34 34

B(SPMS) 44 49 49 39 39

FVA baseline end of baseline week 8 end intervention 4 week follow up

A(RRMS) 12 13.5 11 4.2 4

B(SPMS) 4.5 9.5 9 4.7 10.5

Table 2. FSS and FVA scores.



Csiza L (2015) The effect of taoist meditation on fatigue and physiologic stress in two people with multiple sclerosis: a case report

 Volume 1(11): 261-267Clin Case Rep Rev, 2015        doi: 10.15761/CCRR.1000185

the baseline and intervention data are grouped together as total scores. 
First, the C-statistic, standard error, and Z-score are reported for both 
participants (Table 3) for the baseline and before class data. Participant 
A had a significant decrease in systolic BP.

The analysis of HR and BP was performed between the baseline 
scores and the after class scores. The after class scores are the scores 
indicating an immediate effect from the intervention. Participant B 
had a significant decrease in HR from end of baseline and immediately 
after meditation class. Participant B also had a significant reduction 
in systolic blood pressure and diastolic BP. A reduction in HR and BP 
correlates to a reduction in the perception of life stress immediately 
following the meditation class.  

The meditation log was reviewed following the completion of 
the study. Each participant was asked to meditate for 30 minutes per 
day seven days per week for a total of 210 minutes per week. Average 
time meditated was 170 minutes per week. The majority of comments 
documented on the meditation daily record were positive in nature. 
Examples include: improvement in fatigue, ability to sleep better, able 
to stay focused longer during the day, and meditation has “a calming 
and relaxing feeling.” There were a few negative comments such as 
“unable to calm my mind” and “I hate sitting still.” 

At the four week follow-up participant A stated she continued her 
meditation practice. Participant B had stopped meditating according 
to the protocol of the study which required meditation only during the 
intervention phase and not during the follow up period. Participant A 
reported meditation was now a part of her daily activities.  

Discussion
Fatigue is often the biggest concern for people with MS and was 

identified as a problem for the participants of this study [2-8]. Results 
of this study identified worsening fatigue during baseline phases and 
positive consistent trends toward improvement in fatigue during the 
intervention phases for both participants measured by the FSS and 
the FVA.  Specifically, during the baseline phase of the study some 
fluctuations in the FSS were identified. The mean difference of baseline 
FSS was 4.5-points which is less than a 7% change. In this study an 
estimated meaningful change in the FSS was determined to be a 7-point 
change indicating a 10% change in the scale. To date the Minimally 
Detectable Change has not been established in the FSS. For the purpose 

of this study, a 10% change in the FSS was utilized to determine 
meaningful change. 

The FSS improved by five points to ten points from end of baseline 
to end of the intervention. A five point change does not indicate at least 
a 10% improvement in the symptom of fatigue; however, a 10 point 
change signifies a 16% improvement. 

The second measure of fatigue, the FVA, required the participants 
to mark the level of fatigue on a line. Differences were noted during 
the baseline period in one participant B with an increase by five cm on 
the FVA indicating a 30% increase in fatigue. Thirty percent is a large 
increase in the symptom and may have been related to challenging 
life circumstances occurring during the time of the study accounting 
for the large increase in fatigue. Participant B was a graduate student 
and reported during the baseline phase that he was completing a 
major assignment for school. This event could have led to the increase 
in fatigue documented by the FVA. By the end of the intervention 
phase participant B had a decline in perception of fatigue by 28% 
approximately back to baseline on the FVA. The rigor of the graduate 
program did not lessen during the study, according to the meditation 
log and comments of the participant. However, there was a decrease 
in the perception of fatigue by the end of the intervention, indicating 
the meditation had a positive effect on fatigue even during challenging 
life events. 

Both participants improved their FVA score from the end of 
baseline to the end of the intervention. Participant B had an increase 
in fatigue at the four week follow-up and he had SPMS which is similar 
to PPMS and is progressive in nature with no remissions. Primary-
Progressive MS is constantly progressive in nature, and with increasing 
disability there is increasing fatigue [48-50]. Participant A had a .5 
point reduction in fatigue at the four week follow-up.

The reduction of fatigue in this study is of clinical importance. 
Fatigue is one of the strongest complaints and the number one reason 
for disability and retirement among individuals with MS [2-8]. A 
decrease in perceived fatigue could lead to improvement in multiple 
aspects of life in these individuals allowing them increased participation 
in life activities due to increased energy.  

Like fatigue, stress is an important issue for people with MS since 
studies have shown a connection between moderate life stress and 
exacerbation [24,51]. Daily physiologic stress was measured by HR and 
BP during the meditation class. The short term effects of meditation 
were identified through analysis of baseline HR and BP and post-class 
HR and BP. Both participants were in the normal range for HR and BP 
during the baseline phase.  Normal range for HR is 60-100 beats per 
minute for the average adult and BP is reported as: optimal < 120/<80, 
normal <130/<85, and high normal 130-139/85-89 [52]. 

Variability was noted during the baseline in HR and systolic and 
diastolic BP in both participants.  The fluctuation of HR and BP seen 
is similar to a normal fluctuation which occurs in all people. HR and 
BP can fluctuate with activity during the day with daily stressors. These 
results were expected.  

Observation of systolic and diastolic scores for participant A from 
the fifth week of the study to the end of the intervention identified the 
before class BPs were in the high range. It is interesting to note the 
change following the meditation class. Following every meditation 
class, this individuals HR and BP reduced into normal ranges (i.e., 
before- HR-88, after-HR-74, before BP 142/90, after BP 128/78 on week 
5. By the end of the study, and at the four week follow up, this person’s 

SUBJECT C-STATISTIC STANDARD ERROR Z-SCORE
A Before class
HR 
Systolic 
Diastolic

.12

.42

.02

.23 .54
1.9*
.09

AAfter class
HR 
Systolic 
Diastolic 

.09

.18

.06

.23 .40
.78
.26

B Before class
HR 
Systolic 
Diastolic 

.14

.33

.22

.24 .63
1.5
1.0

B After class
HR 
Systolic 
Diastolic 

.71

.84

.90

.24 2.9*
3.5*
3.8*

* indicates significance at p<0.05, and Z-score > 1.64. [47]

Table 3. C-Statistic for HR Total, Systolic and Diastolic BP Total.
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HR and BP had again normalized (end of intervention: 68, 128/72; 4 
week follow up: 72, 124/72). Even though this individual’s BP was in 
the high range before class, it always normalized by the end of class. 
This individual reported the meditation helped to combat the daily 
stress level that occurred from work and home environments.  

Analysis of the C-statistic for HR and BP showed significance in 
four measures in after class HR and BP data. When looking at the 
points of significance for after class data participant B demonstrated 
significant results in all three measures. This individual had SPMS and 
used a power wheel chair as primary mobility. The EDSS score for this 
person was the high at 7.5, indicating a lower level of activity and higher 
level of disability. The meditation may have helped this individual 
show statistically significant reductions in HR and BP indicating 
countering the daily effects of inactivity due to disability from the 
meditation. This is a clinically relevant result because individuals with 
a higher level of disability from MS are unable to participate in aerobic 
training programs to help improve HR and BP. These data provide 
some evidence that meditation can counter some of the effects of de-
conditioning in MS as seen in other diseases [22,24-26,41,42]. 

This study had a short intervention period of 7 weeks in participant 
B and 11 weeks in participant A. This is a short time frame for 
determining lasting changes in HR and BP as well as changes on other 
outcome measures. Meditation is a skill that requires learning and 
practice, and it is difficult to determine when the learning occurred 
in the participants. Learning the technique probably occurred during 
the class sessions where the individuals could ask questions related to 
meditation. The class interaction, the group effect, and meditating at 
home could all have influenced when learning the technique occurred. 
Once the technique of meditation was learned the improvement in the 
measures might have occurred at a faster rate. 

The participant with RRMS did not consistently demonstrate a 
significant and lasting change in HR and BP. This may be due to the 
short length of intervention phase for both participants. A long term 
randomized controlled trial including individuals with any type of MS 
with increased time for gathering data may identify a lasting benefit in 
reduction of HR and BP as seen in other studies [27,29-31,33]. 

This is a case report that identifies in two people with different 
types of MS some benefit from meditation in the perception of fatigue 
and physiologic stress. Suggestions for future studies include the use 
of a large sample, randomization of subjects, inclusion of a control 
group, and longer length of intervention. It would also be beneficial to 
compare meditation to other types of interventions such as different 
types of exercise and medication. Many of the participants indicated 
meditation might be helpful in lowering fatigue and physiologic 
stress, but felt they needed more time both in the meditation class and 
meditating at home [53-57]. 

Conclusion
The study shows some support that meditation can cause changes 

in HR and BP which may be attributed to a reduction in physiologic 
stress in people with MS. Also incorporating daily Taoist meditation 
resulted in a decrease in the perception of fatigue in two individuals 
with MS.  Fatigue is the main cause of disability in individuals with MS, 
and the reduction of fatigue could lead to the maintenance of an active 
lifestyle [2-8].  

Meditation is a technique that can become a part of daily activity 
in someone with MS. It requires no equipment, utilizes little energy, 
can be performed anywhere, providing the individual with a sense of 
control over life. 

A HR Before HR after r Sys before Sys
After

r Dia
Before

Dia
after

r B HR
F/U

Sys 
F/U

Dia
F/U

1 76 72 .05 122 120 .30 74 72 .04 .60 72 124 72
2 78 70 128 124 78 72
3 88 82 128 124 78 74
4 78 74 132 128 80 78
5 88 74 142 128 90 78
6 78 72 130 124 80 72
7 120 88 160 138 100 80
8 86 78 140 132 80 76
9 88 78 150 132 100 84
10 84 74 142 132 80 74
11 82 68 138 128 78 72
B HR Before HR after r Sys before Sys

After
r Dia

Before
Dia
after

r B HR
F/U

Sys 
F/U

Dia
F/U

1 78 70 .30 124 120 .05 74 72 .25 .75 74 120 72
2 66 62 122 116 74 70
3 66 58 122 114 72 66
4 78 58 122 116 78 68
5 76 68 124 118 74 68
6 76 68 126 118 78 66
7 78 68 124 114 78 66

Table 4. HR/BP.

Sys: Systolic BP
Dia: Diastolic BP
r: r value
B: Bartlett’s test
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