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Learning Objective
To describe the poorly understood conditions of chronic
fatigue syndrome and fibromyalgia and their treatments,
as well as to discuss how exercise may exacerbate or
ameliorate the symptoms associated with these disorders,
the types of information needed to prescribe exercise,
and what changes might be expected.
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P
ain and fatigue are common somatic problems, with
chronic fatigue occurring in 10% to 20% (1) and

chronic pain occurring in 10% to 25% of the
population (2). Although pain and fatigue can occur in

isolation, they commonly cluster (i.e., people with one
symptom are likely to experience the other), leading to

overlapping syndromes with multiple symptoms. Chronic
multisymptom illness is a term used to describe such

overlapping ‘‘systemic’’ syndromes as chronic fatigue
syndrome (CFS), fibromyalgia (FM), multiple chemical
sensitivity, and Gulf War Veterans Illness, all of which may

present with similar symptoms. In addition, there are such
‘‘regional’’ syndromes as irritable bowel syndrome and

migraine or tension headaches.
Although some healthcare providers question the

existence of CFS and FM, the syndromes are real to those
who have them. CFS and FM have been seen for some time

but often had other names (e.g., Epstein-Barr virus and
myofibrositis, respectively) in an attempt to link them with
underlying pathophysiologic processes. However, no virus

has been found in CFS and there is no inflammation in FM.
In most cases, there is no identifiable ‘‘organic’’ cause.

Characteristics of Chronic Fatigue Syndrome
and Fibromyalgia
Table 1 lists the symptoms used to diagnose CFS, the main
symptom of which is fatigue exacerbated by excessive

exercise, as well as sleep disturbance, distress, and pain (3).

For many CFS patients, minimal exertion (i.e., less than
others might consider ‘‘exercise’’) can exacerbate symptoms
from 6 hours to 5 days.

The criteria of the American College of Rheumatology
for the diagnosis of FM are shown in Table 2 (4). It

should be noted that many patients do not fulfill these
criteria but still have FM; this is because their pain is
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diffused, it occurs in many sites, and it often migrates
from one area to another. It has been postulated that the

pain seen in FM is not caused by damage or inflammation
but rather to a central defect in processing that amplifies

the pain signals (5).
As seen in Table 3, there are many similarities between

CFS and FM. As mentioned previously, the causes are

unclear. It is known that genetic factors play a role, as family
members of patients have a higher risk of developing the

syndromes and that environmental factors also are involved,
especially in those with a genetic predisposition. A small

percentage of the population (1%–4%) suffers from CFS
and FM. Although the reasons are unclear, a larger

percentage of patients are women (6). For example,
women are 1.5 times more likely to have pain in all four

quadrants and nine times more likely to have 11 tender
points (7).

One reason why it is often difficult to diagnose CFS and

FM and why it is difficult to prescribe therapy is that
symptoms can vary from one day to another. Because fatigue

and pain occur in both syndromes, patients often reduce
their physical activity to avoid symptoms (especially on

those days with more severe symptoms) and also rest longer
after exercise. Exercise can provoke anxiety and feelings of

increased vulnerability to pain and fatigue (8). As a result,
part of their increased fatigue and pain may be associated

with or exaggerated by deconditioning.

Table 2. Diagnosis of Fibromyalgia

� Chronic widespread pain in all four body quadrants

� Pain in 11 of 18 tender points

� Other symptoms: fatigue, weakness, attention and
memory disturbances, heat & cold intolerance,
weight fluctuations

Table 3. Similarities between Chronic Fatigue
Syndrome and Fibromyalgia

1. Genetic factors play a role.

2. Environmental factors (e.g., physical trauma, infections,
acute or chronic distress, endocrine disorders, or
immune disorders) are involved.

3. Relatively rare: CFS occurs in�1%, FM occurs in 1%–4%.

4. Women are more affected than men.

5. Symptoms rise and fall from one day to another.

6. Both pain and fatigue are present.

7. Patients reduce physical activity to avoid symptoms.

8. Exercise can provoke anxiety and increase feelings of
vulnerability to pain and fatigue.

9. They both involve cognitive dysfunction and poor
focus/sustained attention.

10. Both have a high rate of lifetime psychiatric
disorders and psychiatric comorbidity.

CFS, chronic fatigue syndrome; FM, fibromyalgia.

Table 1. Diagnosis of Chronic Fatigue Syndrome

� Unexplained onset of fatigue

� Fatigue present >6 months

� Fatigue limits daily activity

� Fatigue not resolved by rest

� 4+ of the following symptoms: muscle pain, joint pain,
sore throat, tender lymph nodes, cognitive dysfunction,
sleep disturbance, post-exercise discomfort lasting >24
hours
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Another common characteristic of CFS, FM, and other
chronic multisymptom illnesses is the presence of cognitive

dysfunction and mood disorders. Psychiatric comorbidity
may be present in as many as 30% to 60% of patients with

CFS and FM, whereas the rate of lifetime psychiatric
disorders (especially anxiety and depression) is even

higher (9).

How Fit are People with Chronic Fatigue
Syndrome and Fibromyalgia?
There are a number of problems when one attempts to

determine the fitness levels of those with CFS/FM (3).
Typical values for peak O2 are 20 � 40 ml�kg�1�min�1 in

patients aged 25 to 55 years. This wide range in results can
be caused by a number of factors. For example, it is not

certain that the subjects studied are representative of the
population of CFS/FM sufferers because those with the

worst symptoms would be more likely to avoid exercise and
less likely to volunteer for strenuous exercise tests.

Depending upon the study, the levels of fitness in the
patients were similar to or lower than those of the control
group. However, there has been a problem in the selection

of the control subjects, who have been described as ‘‘typical
or normal,’’ as ‘‘other patients,’’ or as ‘‘very sedentary’’

people. Obviously, any comparison would be influenced by
the characteristics of the control group.

As mentioned before, patients with CFS/FM are less
active and tend to avoid exercise. Because of their anxiety

that exercise might exacerbate their symptoms, they are less
likely to push to maximum; studies often report that the
peak heart rate of these patients was 75% to 85% of their

age-predicted maximum (10). Fitness levels of those 25 and
55 years old should be quite different, so typical values are

misleading. Similarly, more women have CFS and FM
and tend to have lower V

.
O2 peak levels. Nevertheless,

most studies have pooled data from men and women.
Although it is known that the duration and severity of the

symptoms can affect one’s activity level and fitness, there
have been studies done on patients who had symptoms for

a few months and as long as five years.
Another problem is associated with determining peak

V
.
O2 in these patients. Although it is known that symptoms

vary from one day to another, patients in most studies were
tested only once. In an unpublished master’s thesis from

Australia, eight patients with CFS did maximal exercise tests
once a week for four weeks (11). The typical coefficient of

variation for healthy subjects is ~4%, but these patients had
an average coefficient of variation of 12%. One patient

varied 25% over the four tests. Thus, results from only one
or two tests might not be a valid measure of a patient’s
fitness.

Are Patients with Chronic Fatigue Syndrome
and Fibromyalgia Different During Exercise?
Maximal exercise tests require a high level of motivation and

many CFS/FM patients do not push themselves to reach a
plateau in V

.
O2. On the other hand, little motivation is

needed to do submaximal tests and objective measures can

be taken to see if responses from these patients differ from
those of healthy subjects. When tested on a cycle ergometer,

there was no difference in the V
.
O2 measured at the same

power output, suggesting that the metabolic processes are

similar. On the other hand, CFS/FM patients reportedly
had higher, similar, or lower heart rates (HR), reflecting

their fitness levels. As well, the rating of perceived exertion
(RPE) was usually higher (12); this could reflect their lower
fitness level, their higher levels of fatigue and/or pain and

their greater anxiety.
What about their strength? Maximal strength tests also

require a high level of motivation. Studies show that patients
with CFS/FM are generally 20% to 30% weaker, which may

be caused by lower motivation or inactivity (13). As with
maximal exercise tests, they also have a larger variation in
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