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Objective: It was hypothesized that the use of exercise limits prevents symptom
increases and worsening of their health status following a walking exercise in people
with chronic fatigue syndrome.

Design: An uncontrolled clinical trial (semi-experimental design).

Setting: Outpatient clinic of a university department.

Subjects: Twenty-four patients with chronic fatigue syndrome.

Interventions: Subjects undertook a walking test with the two

concurrent exercise limits. Each subject walked at an intensity where

the maximum heart rate was determined by heart rate corresponding to

the respiratory exchange ratio=1.0 derived from a previous submaximal
exercise test and for a duration calculated from how long each patient felt

they were able to walk.

Main outcome measures: The Short Form 36 Health Survey or SF-36, the
Chronic Fatigue Syndrome Symptom List, and the Chronic Fatigue Syndrome —
Activities and Participation Questionnaire were filled in prior to, immediately after
and 24 hours after exercise.

Results: The fatigue increase observed immediately post-exercise (P=0.006)
returned to pre-exercise levels 24 hours post-exercise. The increase in pain
observed immediately post-exercise was retained at 24 hours post-exercise
(P=0.03). Fourteen of the 24 subjects experienced a clinically meaningful
change in bodily pain (change of SF-36 bodily pain score >10); 6 indicated that
the exercise bout had slightly worsened their health status, and 2 had a

clinically meaningful decrease in vitality (change of SF-36 vitality score >20).
There was no change in activity limitations/participation restrictions.

Conclusion: It was shown that the use of exercise limits (limiting both the
intensity and duration of exercise) prevents important health status changes
following a walking exercise in people with chronic fatigue syndrome, but was
unable to prevent short-term symptom increases.
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Introduction

There is evidence to support specific exercise
therapies as a cornerstone in the comprehensive
management of chronic fatigue syndrome.'™
The evidence from individual randomized clinical
trials is underscored by the conclusions of a
systematic literature review by the Cochrane
Collaboration.* However, too vigorous exercise®
or a 30% increase in activity® frequently triggers
post-exertional malaise in people with chronic
fatigue syndrome, a primary characteristic evident
in up to 95% of people with chronic fatigue syn-
drome.” The severe exacerbation of symptoms
following exercise, as seen in chronic fatigue

syndrome patients, is not present in other
disorders where fatigue is a predominant
symptom, such as depression, rheumatoid

arthritis, systemic lupus erythematosus or multiple
sclerosis.'™'!" Indeed a recent study has shown
that post-exertional malaise was one of the
best predictors of the differential diagnosis of
chronic fatigue syndrome and major depressive
disorder."? Success of exercise therapy in chronic
fatigue syndrome most likely relates initially to
its ability to demonstrate to sufferers that
exercise can be safely undertaken without the
consequence of post-exertional malaise, therefore
assisting people with chronic fatigue syndrome
to abandon any avoidance behaviours to
which they may have previously adhered."
Thus, exercise-induced symptom exacerbations
must be prevented.

In order to prevent exercise-induced symptom
exacerbations, it seems plausible to use individu-
ally tailored exercise limits. There is limited evi-
dence available supporting this notion: patients
with chronic fatigue syndrome are generally able
to perform light to moderate exercise (40% of
peak oxygen capacity) without exacerbating their
symptoms or cognitive performance.'*"> Still,
more work in this area is required to enable clin-
icians to prevent post-exertional malaise when
applying exercise therapy to people with chronic
fatigue syndrome. The present study examined the
effect of applying two methods of individually tai-
lored exercise limits in preventing symptom
increases and worsening of their health status fol-
lowing an exercise bout.

Exercise limits for chronic fatigue syndrome 427

The first exercise limit was related to the
duration of exercise and was determined by
the patient’s report of how long they were able
to walk without increasing their symptoms.
It has been suggested that people with chronic
fatigue syndrome need to learn to estimate their
current physical capabilities prior to commencing
an exercise,'® keeping in mind the regular
fluctuating nature of their symptoms.'”'® In the
absence of irrational fear of movement,
the patient’s estimated exercise duration can be
reduced to account for typical overestimations
made by the patient. The second exercise limit
was related to the intensity of the exercise.
The intensity of exercise was again calculated
on an individual basis based on the results of a
submaximal exercise test. The respiratory quotient
reflects the quantity of carbon dioxide produced in
relation to oxygen consumed. Under conditions
other than steady-rate exercise, various factors
can alter the exchange of oxygen and carbon
dioxide in the lungs so that the respiratory
quotient no longer reflects the substrate mixture
in energy metabolism; the quotient is now
termed the respiratory exchange ratio (RER)."
Exhaustive exercise presents such a condition
where RER can rise significantly above 1.0
due to buffering of lactic acid generation during
anaerobic metabolism.'® Heart rate recommenda-
tions derived from incremental exercise stress tests
are frequently used for monitoring exercise
intensity in healthy people *° and patients with
chronic fatigue syndrome."> During the walking
test in the present study, the maximum heart
rate was taken to be the heart rate corresponding
to RER=1.0 derived from a submaximal
incremental exercise test.

It was hypothesized that by walking for a
period of time determined from the subject’s
estimation of their exercise ability (duration)
whilst at the same time maintaining a heart
rate lower than the heart rate corresponding
to RER=1.0 (intensity), prevents symptom
increases following a walking exercise in
people with chronic fatigue syndrome. Likewise,
it was hypothesized that our approach to limiting
exercise intensity and duration would prevent
worsening of their health status up to
24 hours post-exercise.
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Methods

Design

A repeated measures semi-experimental design
was used to examine the hypotheses. The local
ethics committee (University Hospital Brussels;
0.G. 016) approved the study protocol. During
the first testing day, patients providing informed
consent were asked to perform a submaximal
graded bicycle ergometric test to assess the
heart rate and oxygen uptake corresponding to
RER =1.0, and thus to establish the maximum
heart rate which would be used to limit the inten-
sity of exercise during the walking test (as below).

The patient returned to the university at least
two and maximally four weeks later to undertake
the walking exercise (Figure 1). On the second
testing day, study participants were asked to
fill in three self-reported measures, and then
undertook the walking exercise with continuous
heart rate monitoring. After termination of the

CDC-defined CFS patients (n=24) |

Testing day 1 (university):

1. Informed consent

2. Submaximal exercise stress test

2 to 4 weeks time interval
Testing day 2 (university):
1. SF-36, CFS Symptom List, CFS-APQ
2. Walking exercise with 2 exercise limits
3. SF-36, CFS Symptom List, CFS-APQ

24 hours time interval

Testing day 3 (home):
1. SF-36, CFS Symptom List, CFS-APQ

2. Telephone call

Figure 1 Flow diagram of the study. CDC, Centers for
Disease Control and Prevention;, CFS, chronic fatigue
syndrome.

walking exercise, the patients were given the
opportunity to drink mineral water ad libidum,
and were asked to fill in the same self-reported
measures. Afterwards, the subjects were given a
sealed envelope containing the self-reported mea-
sures and a stamped, addressed return envelope.

The subjects were instructed to fill in the
questionnaires once more exactly 24 hours later
and to return them to our university.
Approximately 24 hours after terminating
the walking exercise, subjects were contacted by
telephone to ask whether their condition had
improved, worsened or unchanged within the
past 24 hours. In addition, they were asked
whether or not they had taken additional medica-
tion to reduce symptoms, and were prompted to
complete the questionnaires if they had not
already done so.

Subjects

Patients with chronic fatigue syndrome were
allocated from consecutive referrals to a
specialized chronic fatigue clinic (sample of
convenience). All participants fulfilled the
Centers for Disease Control and Prevention
criteria for chronic fatigue syndrome.'” All
patients underwent an extensive medical
evaluation prior to study participation (for more
details regarding the diagnostic strategies
as applied in this study, see ref. 21). Additional
inclusion/exclusion criteria beyond the diagnostic
criteria were applied: all participants had Dutch
as their native language, were within the age
range of 18-65 years, had to be able to walk and
to perform a submaximal bicycle exercise test, and
had to be willing to visit the university twice
for study participation. Finally, all participants
had to provide written informed consent.

Submaximal exercise stress test

Before each test, gas and volume calibration
took place with a 3-1 syringe, according to the
manufacturer’s guidelines. The oxygen analyser
was calibrated with known gas mixtures of 18%
O, and 5% CO,. The room air calibration was
automatically run before each test to update
the CO, analyser baseline and the O, analyser
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