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Background: This pilot study was conducted to determine whether a 15-minute bout of moderate-intensity 
aerobic cycling exercise would affect symptoms (pain and fatigue) and function (Timed 25-Foot Walk test 
[T25FW] and Timed Up and Go test [TUG]) in people with multiple sclerosis (MS) or chronic fatigue syn-
drome (CFS), and to compare these results with those of a healthy control group.

Methods: Eight people with MS (Expanded Disability Status Scale score 5–6; Karnofsky score 50–80), eight 
people with CFS (Karnofsky score 50–80), and eight healthy volunteers participated in the study. Pain and 
fatigue levels and results of the T25FW and TUG were established at baseline as well as at 30 minutes, 
2 hours, and 24 hours following a 15-minute stationary cycling aerobic exercise test. Repeated-measures 
analysis of variance (ANOVA) and covariance (ANCOVA) were used to analyze the findings over time.

Results: At baseline there were statistically significant differences between groups in fatigue (P = .039), 
T25FW (P = .034), and TUG (P = .010). A significant group/time interaction emerged for fatigue levels 
(P= .005). We found no significant group/time interaction for pain levels or function.   

Conclusions: Undertaking 15 minutes of moderate-intensity aerobic cycling exercise had no significant 
adverse effects on pain or function in people with MS and CFS (with a Karnofsky score of 50–80) within a 
24-hour time period. These initial results suggest that people with MS or CFS may undertake 15 minutes 
of cycling as moderate aerobic exercise with no expected negative impact on pain or function. Int J MS 
Care. 2014;16:76–82.

Multiple sclerosis (MS) is a progressive and 
disabling neurologic disease resulting from 
damage to the axons in the central nervous 

system. It differs between individuals in its clinical 
manifestations; however, common symptoms include 
increased pain, fatigue, and mobility problems.1 Chronic 
fatigue syndrome (CFS), by contrast, is a disorder 
that cannot be explained by any active medical condi-

tion2; however, people with CFS may also present with 
increased pain, fatigue, and mobility problems. The dif-
ference in fatigue between these clinical conditions has 
been acknowledged in the past3; however, it is unknown 
what the difference in other symptoms may be.

As MS differs from CFS in its etiology and presenta-
tion, it is not appropriate to compare symptoms in MS 
with symptoms in CFS directly, although both condi-
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function up to 24 hours following the exercise session 
in people with moderately disabling MS or CFS. Results 
were compared with those of a healthy, age-matched 
control group. The study was also intended to provide 
initial data for a future study investigating the immedi-
ate effect of a short bout of moderate-intensity aerobic 
cycling exercise on individuals with MS.

Methods

Design
This was a controlled pilot study with repeated mea-

sures over four time points. The study included eight 
people with MS, eight people with CFS, and eight 
healthy control (HC) participants. Ethical approval was 
provided by the West of Scotland Research Ethics Com-
mittee, and all participants gave written informed con-
sent. Participants were involved in the study on 2 con-
secutive days. On day 1, they completed the first of four 
assessments of pain, fatigue, and function (described in 
the “Screening and Outcome Measures” section). They 
then undertook a 15-minute exercise test (described in 
the “Sub-Anaerobic Threshold Exercise Test” section). 
To monitor the physiological response to the exercise 
during the test, participants wore a Polar heart rate (HR) 
monitor (Polar Electro Oy, Kempele, Finland), allow-
ing HR to be monitored every minute; at each minute, 
rating of perceived exertion (RPE 0–10)14 was also 
recorded. Heart rate and RPE scores on termination of 
the exercise test were analyzed.  

Thirty minutes, 2 hours, and 24 hours after the exer-
cise test, participants repeated the four assessments of 
pain, fatigue, and function. 

Participants
Participants with MS and CFS were recruited 

through the local National Health Service rehabilita-
tion service. People with MS were eligible to take part 
in the study if they had clinically confirmed MS and 
an Expanded Disability Status Scale (EDSS) score of 
5 to 6 (ie, “ambulatory without aid or rest for about 
200 meters; disability severe enough to impair full daily 
activities” to “intermittent or unilateral constant assis-
tance [cane, crutch, brace] required to walk about 100 
meters with or without resting”). People with CFS were 
eligible if they had been diagnosed with CFS and met 
both the Centers for Disease Control and Prevention 
research guidelines for CFS15 and the Canadian clinical 
guidelines for CFS.16 Healthy control (HC) participants 
were a convenience sample of volunteers.

To determine a similar level of disability in those with 
MS and those with CFS, all participants were required 

tions may result in fatigue, pain, and mobility problems. 
Several weeks of aerobic exercise can be beneficial for 
people with CFS, including improving fatigue and phys-
ical functioning.4 Aerobic exercise over several weeks 
also has many benefits for people with MS, including 
improved exercise capacity and fatigue management.5

There is minimal evidence to suggest that short-
term exercise has an effect on MS symptoms in the 
short term; Petruzzello et al.6 found a positive effect on 
anxiety levels, while Motl et al.7 found improvements 
in leg spasticity following a short bout of aerobic cycling 
exercise. In contrast, Mostert and Kesselring8 reported 
an immediate negative effect following cycling in people 
with MS, with increased muscle spasms. Qualitative 
evidence in studies of MS suggests that fatigue9-11 and 
muscle pain9 may result the day after exercise.

There is minimal evidence of the effect of a short 
bout of aerobic exercise in CFS. Paul et al.12 found no 
clear symptom change following 15 minutes of aerobic 
exercise on a stationary cycle, yet it is acknowledged that 
symptoms may increase following modest exercise, phys-
ical activity, or exercise testing.2 In addition, it has been 
shown that the physiological response (final heart rate 
and perceived exertion) to a short bout of exercise may 
differ between those with CFS and healthy individuals,12 
yet results of such comparison between those with MS 
and healthy individuals have not been reported. This 
information may be important in prescribing exercise for 
people with MS. It is important to understand whether 
exercise has a positive or negative effect on symptoms 
immediately following exercise.

Participating in exercise over a prolonged period of 
time may have a positive impact on fatigue, pain, and 
mobility problems, while helping to prevent comorbidi-
ties associated with a lack of exercise.13 However, past 
evidence is unclear as to whether exercise may increase 
symptoms (ie, pain or fatigue) immediately following 
exercise in those with MS and CFS.2,9-11 Indeed, concern 
about a detrimental effect of exercise may deter people 
with these diseases from undertaking exercise, despite 
the absence of strong quantitative evidence that exercise 
may negatively affect symptoms over a longer period of 
time. In this study investigating the immediate effect of 
exercise on people with MS and CFS, we hypothesized 
that undertaking a 15-minute bout of aerobic exercise 
would increase pain and fatigue and decrease function 
for up to 24 hours following exercise.

The specific aim of this pilot study was to evaluate 
the effect of a 15-minute bout of moderate-intensity aer-
obic cycling exercise on heart rate and perceived exertion 
during the exercise and on levels of pain, fatigue, and 



International Journal of MS Care
78

Learmonth et al.

pants were given standardized instructions. The T25FW 
was performed by participants walking across a flat 
marked 25-foot course, while the TUG involved partici-
pants standing up from a standard chair, walking around 
a cone placed 3 m ahead of them, and returning to the 
chair as per previous protocol.29 

Sub-Anaerobic Threshold Exercise Test
A simple, clinically applicable exercise field test that 

does not require the intricate equipment of a maximal 
oxygen consumption exercise test was performed, the 
Sub-Anaerobic Threshold Exercise Test (SATET).30 The 
SATET is based on normative data from healthy popu-
lations and was performed on an exercise cycle, with 
participants maintaining a wattage of 90% of their pre-
dicted work rate. The SATET protocol has been safely 
used in a clinical study involving people with CFS12 and 
was considered a clinically usable submaximal exercise 
test to standardize prescription of effort level during 
the test across all the participants. Participants’ weight, 
gender, and age were used to determine work rate for the 
SATET, following the standardized protocol.30 Partici-
pants cycled for 15 minutes at 90% of their calculated 
anaerobic threshold to achieve the required work rate. 
They were encouraged to keep within 5 watts of the 
required power output to maintain a constant work rate. 
Heart rate response was recorded each minute to ensure 
safety—that is, that they worked at a level lower than 
their age-predicted maximum HR (ie, 220−age).31 Final 
HR response for each group was reported, as was a mean 
age-predicted maximum final HR. 

Statistical Analysis
Data were analyzed using SPSS version 18 (SPSS 

Inc, Chicago, IL). Descriptive statistics were established 
across all groups; an analysis of variance (ANOVA) was 
employed to determine any differences at baseline and 
for resting and final HR and RPE response. Where 
appropriate, the Tukey multiple comparison post hoc 
test was performed between groups. As pretreatment 
scores for fatigue, T25FW, and TUG varied widely 
across the three groups, a repeated-measures analysis 
of covariance (ANCOVA), with pretreatment scores as 
the covariate,32,33 was performed for fatigue, T25FW, 
and TUG; pretreatment pain scores were not signifi-
cantly different, so a repeated-measures ANOVA was 
performed for pain. This allowed for comparisons to 
be made between groups and over time (30-minute, 
2-hour, and 24-hour assessments). The ANCOVA was 
performed with a Greenhouse-Geisser correction, and 
statistical significance is reported inclusive of a Bonfer-
roni correction. For variables where significant group/

to have a Karnofsky performance score of 50 to 80 (ie, 
“requires occasional assistance, but is able to care for 
most of his personal needs” to “normal activity with 
effort; some signs or symptoms of disease”),17 indica-
tive of moderate disability. Participants were eligible if 
they had an International Physical Activity Question-
naire (IPAQ)18 score indicating low or moderate physi-
cal activity. The IPAQ comprises seven questions to 
ascertain length of time being physically active; the total 
score indicates low, moderate, or high levels of physical  
activity.  

To reduce some potential confounding factors, 
people with MS or CFS were excluded if they had expe-
rienced exacerbation of their symptoms in the 3 months 
prior to the study or if they had taken anticonvulsant 
therapy, disease-modifying drugs, or immune suppres-
sants in the 4 weeks prior to the study. Potential partici-
pants were excluded if they were known to be pregnant, 
were under the age of 18 years, had taken β-blockers in 
the 4 weeks prior to the study, or had a history of car-
diovascular, respiratory, or another neurologic or meta-
bolic disease, any other medical condition, or signs of 
cognitive difficulties that might affect ability to partici-
pate in the study. All participants were clinically stable 
with no change in drug therapy for 30 days prior to the 
study.

Screening and Outcome Measures
Demographic data were collected on participants’ 

age, sex, height, weight, and physical activity level using 
the IPAQ. Psychological status was assessed using the 
Hospital Anxiety and Depression Scale (HADS),19 
which yields a total score of 0 to 42 and individual 
scores for anxiety (0–21) and depression (0–21); fatigue 
was assessed using the Fatigue Severity Scale (FSS),20 
which ranges in score from 0 to 7. In both scales, higher 
scores are indicative of higher levels of anxiety and 
depression and fatigue, respectively. The HADS and 
FSS have been previously validated in MS and CFS 
studies.20-24 

The effect of the exercise specifically on fatigue and 
pain was monitored using two separate visual analogue 
scales (VASs). The scales were 10 cm in length anchored 
between 0 (no pain/fatigue) and 10 (most severe pain/
fatigue imaginable).25,26 Participants were asked to mark 
a line through the scale to indicate current pain and 
fatigue levels. The distance (in millimeters) of this mark 
from the 0 anchor was then used for analysis. 

The Timed 25-Foot Walk test (T25FW)27 and the 
Timed Up and Go test (TUG)28 were performed twice 
at each time point, with mean scores analyzed. Partici-
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ANOVA revealed no differences in HR between groups; 
however, a significant difference emerged between the 
three groups for RPE scores (P = .01), with both clini-
cal groups reporting higher RPE scores at the end of the 
test. The Tukey test revealed that these differences were 
only between the HC and MS groups and between the 
HC and CFS groups (Table 1).

Two participants with MS (EDSS = 6; Karnofsky 
score = 70) and three participants with CFS (Karnofsky 
score = 60 [n = 1], 70 [n = 2]) were unable to maintain 
the desired wattage to achieve a 90% work rate; how-
ever, they completed the exercise test to the best of their 
ability.

Discussion
This pilot study was intended to determine whether 

undertaking 15 minutes of moderate-intensity aerobic 
activity would increase pain and fatigue and decrease 
function (measured with the T25FW and the TUG) in 
people with MS and CFS. Comparison was also made 
with an HC group. The initial results were intended to 
provide data for a future study on MS and to establish 
the effect of exercise on HR and perceived exertion in all 
participants. 

In contrast to our hypothesis, whereby we anticipated 
an immediate (within 24 hours) negative impact of exer-
cise on symptoms and function in people with MS and 
CFS based on previous research,2,9-11 we found that for 
people with MS there was no increase in fatigue levels or 
decrease in function following the exercise test; fatigue 
levels appeared to increase for those with CFS. Addition-
ally, there was a slight trend toward increased pain levels 
in both the MS and CFS groups. One previous study 
found that following an incremental bicycle exercise 
test, fatigue levels may return to baseline levels the day 
after exercise for people with CFS34; another CFS study 
found that aerobic exercise did not immediately affect 
CFS symptoms. Our pilot results indicate that further 
study is required. Despite studies6,7 showing that cycling 
exercise may result in improved anxiety levels and leg 
spasticity, we are unaware of any previous research on 
the immediate effect of an incremental cycle exercise test 
on pain, fatigue, and function in people with MS. 

Taken together, these results are important because 
if people with MS and CFS do not experience any det-
rimental effects on fatigue and function following short 
durations of exercise, this may encourage maintenance 
of exercise programs and thus allow those with MS and 
CFS to experience the long-term benefits of exercise. 
However, further investigation is required of the impact 
of exercise on fatigue, pain, and function.

time results emerged, effect size (ηp
2) and power were 

calculated. To provide data to power a future study, we 
noted the variation in T25FW results for the MS group 
and assumed a desired power of 80% at the 5% level of 
significance. 

Results
Baseline Comparison Between Groups

Eight MS participants, eight CFS participants, and 
eight HC participants were involved in the study. The 
groups were matched for sex and age. At baseline there 
were statistically significant differences between the three 
groups. For IPAQ scores, the HC group reported higher 
activity levels than both the MS and CFS groups. The 
total HADS score and HADS Depression score showed 
statistically significant differences, with both the MS 
group and the CFS group reporting higher scores than 
the HC group for this self-reported scale (Table 1). 

For fatigue (VAS), T25FW, and TUG, the difference 
between the HC group and both clinical groups was sta-
tistically significant at baseline (Table 1); no significant 
group differences were present for pain. There was no 
significant difference between the two clinical groups for 
any outcomes.

Effect of Exercise on Pain, Fatigue, and 
Function over Time

Results over time are presented in Table 2. The 
ANOVA for pain found a significant change over time, 
emerging as an increase in pain levels, but there was no 
significant group/time interaction. 

ANCOVA was performed for the other outcomes. A 
significant group/time interaction emerged for fatigue 
scores, resulting in a large effect size (P = .005, ηp

2 = 
.353). Subsequent analysis suggested that a decrease in 
fatigue emerged in the MS and HC groups; however, 
in the CFS group there appeared to be an increase in 
fatigue over time. There was a significant time effect 
and a near-significant group/time interaction for the 
T25FW, with scores decreasing over time. For the 
TUG only a significant time effect emerged, with scores 
decreasing over time.

Effect of Exercise on HR and RPE
Heart rate and RPE were monitored throughout the 

exercise test. In addition, the final HR was converted 
to a percentage of age-predicted HR and is presented 
in Table 1. Percentage of age-predicted HR and RPE 
at the end of the 15-minute exercise session were, 
respectively, 66% (±11%) and 3.6 (±1.2) in the MS 
group, 63% (±5%) and 1.5 (±1) in the HC group, and 
70% (±7%) and 4 (±1.4) in the CFS group. A one-way 
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T25FW and TUG tests were performed more slowly at 
baseline in the clinical groups compared with the HC 
group.  

The SATET test was used to provide a generic exer-
cise stimulus; the test provided the opportunity to moni-
tor HR and RPE. The resting HR and RPE were similar 
across groups before the beginning of the exercise test. 
The final HR response, at least for those with CFS, is 
similar to that when the SATET test was previously used 
in a CFS population (around 70% age-predicted maxi-
mum HR).12 In MS there is less comparable evidence. 

In contrast to HR response, RPE response, on termi-
nation of the exercise, was different between the groups, 
with the clinical groups reporting more perceived exer-

The baseline results suggested differences in fatigue 
and mobility between the three groups. Differences in 
fatigue have been noted between MS and CFS in the 
past.3 Fatigue, as measured by the FSS, was significantly 
higher in the clinical groups compared with the HC 
group; when measured with the fatigue VAS, fatigue was 
significantly higher in the MS group compared with the 
HC group, but not compared with the CFS group. The 
different recall period of the two fatigue measures used 
in this study (ie, FSS recalled over 7 days, while fatigue 
VAS representing current fatigue level) may also provide 
some explanation of these differences. This was the first 
study to report on functional differences between CFS 
and MS in comparison with an HC group; both the 

Table 1. Demographic details, baseline characteristics, and physiological response to exercise 
stimulus

Variable

Mean (SD)

P valuea 
P valueb 

MS vs. CFS
P valueb 

MS vs. HC
P valueb 

CFS vs. HC
MS group 

(n = 8)
CFS group 

(n = 8)
HC group 

(n = 8)

Sex, M:F 4:4 4:4 4:4 – – – –

Age, y 55.9 (8.3) 55.9 (7.5) 54.5 (8.3) .918 .999 .931 .931

BMI 27.6 (3.7) 28.9 (5.7) 27.2 (3.8) .814 .882 .990 .815

IPAQ 581.9 (375.3) 185.5 (188.1) 1782.3 (1175.7) <.001c .439 .005d <.005d

HADS 14.8 (4.6) 13.6 (5.9) 6.3 (2.3) .010c .839 .002d .006d

HADS Anxiety 8.4 (2.3) 6.63 (4.8) 4.6  (3.5) .175 .632 .151 .553

HADS Depression 6.4 (3.2) 7.1 (2.4) 1.7 (1.7) <.001c .737 .002d <.005d

FSS 5.1 (1.2) 6.3 (3.2) 1.1 (0.2) <.001c .036 <.005d <.005d

EDSS 5.5 – – – – – –

Karnofsky 73.75 (7.4) 68.75 (6.4) – – .349 – –

Pain (VAS), mm 3.85 (4.6) 18.9 (17) 8 (22.6) .178 .188 .407 .867

Fatigue (VAS), mm 15.4 (14.8) 36.4 (29.6) 3.63 (10.3) .039c .115 .010d .478

T25FW, s 7.8 (1.1) 8.1 (3) 5.2 (1.3) .034c .953 .022 .041

TUG, s 11.7 (1.9) 11.8 (4.5) 6.8 (1.5) .010c .999 .008d .009d

Resting HR, bpm 73 (14) 77 (5.8) 80 (5.3) .407 .711 .377 .831

Final HR, bpm 91 (15) 96 (9) 92 (7.5) .370 .658 .847 .343

Final HR%,e bpm 66 (11) 70 (7) 63 (5) .370 .658 .847 .343

Resting RPE 1.4 (0.9) 1.25 (0.9) 0.9 (0.4) .473 .951 .468 .645

Final RPE 3.6 (1.2) 4 (1.4) 1.5 (1) .010 .653 .003 <.01

Abbreviations: BMI, body-mass index; CFS, chronic fatigue syndrome; EDSS, Expanded Disability Status Scale; FSS, Fatigue Severity Scale; 
HADS, Hospital Anxiety and Depression Scale; HC, healthy control; HR, heart rate; IPAQ, International Physical Activity Questionnaire; MS, 
multiple sclerosis; RPE, rating of perceived exertion; T25FW, Timed 25-Foot Walk test; TUG, Timed Up and Go test; VAS, visual analogue 
scale. 
aP value from 1-factor analysis of variance. 
bAdjusted P value from Tukey multiple comparison test.
cP < .05.
dP < .017.
eFinal HR%: percentage of age-predicted maximum HR (ie, 220−age). 
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pants were unable to maintain the workload suggested 
by the SATET protocol, which is a limitation of the 
exercise protocol. The SATET protocol was originally 
standardized for use in healthy individuals, although it 
has subsequently been successfully used in a CFS popu-
lation.12 Our results imply that it may also be a safe and 
appropriate exercise field test in an MS population.

These results enhance our understanding of the 
consequences of short-term aerobic exercise in these 
clinical groups. However, this study has several limita-
tions. Participant numbers were small, although they are 
comparable to past similar studies in people with CFS,12 

tion. Thus the results imply that those with MS and 
CFS perceive their effort during exercise differently 
from a healthy population. Similarly, Paul et al.12 found 
that those with CFS displayed a similar HR response 
as healthy participants, yet reported higher RPE levels 
during a 15-minute SATET exercise test compared with 
a healthy group. Research may be required to better 
understand perceived exertion response to exercise in 
these patient groups.

Although it is acknowledged that using age-predicted 
maximal HR is less accurate than using laboratory mea-
sures of exercise capacity, the former is more commonly 
used in clinical practice.31 Thus our research tentatively 
suggests that 15 minutes of aerobic cycling, at a work 
rate producing an HR of about 66% to 70% of age-pre-
dicted HR, may be appropriate for those with MS and 
CFS who have a Karnofsky performance score of 50 to 
80. Further work is needed to clarify the training inten-
sity that people with MS or CFS at different levels of 
disability should achieve for health benefits, while mini-
mizing unwanted side effects, and whether this response 
is similar when exercise is undertaken more frequently. 
This knowledge would have clinical applicability in the 
provision of objective recommendations for exercise pre-
scription in MS and CFS. However, five of the partici-

Table 2. Summary of results over time, including comparison between groups over time

Outcome 
measure & 
group

Group mean (SD) Effect over time P valuea

Baseline 30 min 2 h 24 h
Group 
effect Time effect 

Group/time interaction 
(ηp

2, observed power)

Pain,b mm
MS 
CFS 
HC 

3.85 (4.6)
18.9 (17)

8 (22.6)

9.8 (13.1)
29.9 (23.3)

8.1 (23)

10.2 (16.4)
34.5 (23.3)
7.75 (22)

9.45 (13.7)
26.7 (20.3)

8.5 (24)

.077 .013c .121

Fatigue, mm
MS 
CFS 
HC

15.4 (14.8)
36.4 (29.6) 

3.6 (10.3)

36.4 (16.3)
46.1 (35.8)

2.6 (7.4)

29.1 (19.1)
49.6 (33.3)

2.4 (6.72)

9.4 (8)
38.3 (28.3)

1 (2.82)

.013c .503 .005 

(ηp
2 = .353, 78.8%)

T25FW, s
MS 
CFS 
HC

7.8 (1.1)
8.1 (3)
5.2 (1.3)

7.9 (1.26)
9.9 (6.3)

5 (1)

7.65 (1.8)
8.6 (3.7)
4.8 (0.7)

7.8 (2)
7.8 (2.6)
4.6 (0.7)

.517 .005c .088 

TUG, s
MS 
CFS 
HC

11.7 (1.9)
11.8 (4.5)

6.8 (1.5)

12.4 (3)
13 (6.1)
6.8 (1.2)

11.5 (2.4)
12.3 (4.9)

6.7 (1.2)

11.3 (2)
11.7 (4.4)

6.3 (1.1)

.518 .036c .639

Abbreviations: CFS, chronic fatigue syndrome; HC, healthy control; MS, multiple sclerosis; T25FW, Timed 25-Foot Walk test; TUG, Timed Up 
and Go test.
Note: ηp

2: Partial Eta square, effect size given where significant P values recorded. 
aP value from 1-factor repeated-measures analysis of covariance.
b1-factor repeated-measures analysis of variance.
cP < .05.

PracticePoints
•	Exercise offers many benefits to people with MS 

or chronic fatigue syndrome (CFS).
•	This pilot study suggests that undertaking 15 min-

utes of moderate-intensity aerobic cycling exer-
cise may not exacerbate pain or function, within 
a 24-hour period, in those with MS or CFS.

•	These initial results are promising for understand-
ing the consequences of exercise among people 
with MS and CFS. 
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and we used an established field test to prescribe exercise 
intensity, rather than basing exercise prescription on 
results of a maximal aerobic capacity test. 

An aim of this study was to establish the required 
number of participants in a future similar study investi-
gating the immediate effect of a short bout of moderate-
intensity aerobic cycling exercise on individuals with 
MS; our data indicate that an MS group of 72 subjects 
is required in order to detect a change of 0.6 second 
in the T25FW test at the 5% level of significance at a 
power of 80%. This level of change has recently been 
suggested as clinically significant for people with MS.35 
Participants with MS and CFS in this study were 
moderately disabled, and those with MS who were on 
disease-modifying therapy were not included; thus the 
pilot sample is not representative of the wider MS and 
CFS populations. 

This study provides important messages for those 
with MS and CFS and for health professionals involved 
in their care. Undertaking aerobic training on a station-
ary cycle for 15 minutes at a work rate sufficient to 
produce an HR of about 66% to 70% of the maximum 
age-predicted HR and an RPE of about 4 does not sig-
nificantly affect pain and function in people with MS 
and CFS. o
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