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Abstract

Methods

 The occurrence, frequency, severity and duration of symptoms in the ME/CFS group
comprise what is commonly referred to as Post-Exertional Malaise (PEM).

 The outcome of the study provides quantitative and qualitative descriptions of PEM from
a representative sample.9

 The presence of cognitive dysfunction and a decrease in function, two of the most
commonly reported symptoms by the ME/CFS group that were not seen in the control
group, can potentially differentiate an ME/CFS patient from a non-ME/CFS patient and
indicate the occurrence of PEM. Along with cognitive dysfunction, a decrease in
function, and fatigue, chief complaints from ME/CFS patients after activity might include
muscle/joint pain, headaches, and sleep disturbances.

 The disparity in the time to recover between the ME/CFS patients and the control
subjects may serve as an additional marker for ME/CFS diagnosis.

 The symptoms and the rate to recover can assist health care professionals in the
recognition of PEM as a diagnostic tool for ME/CFS. Early diagnosis of ME/CFS allows
providers to devise a plan with patients and provide recommendations to combat the
onset and reduce the severity of symptoms.

Quantitative Analysis There were no statistical differences in age or anthropometric
indices between the ME/CFS group (n=49) and the control group (n=10). All symptom
categories were reported by at least one subject from the ME/CFS group except for the
symptom category, Cold Limbs. The control group reported symptoms only from seven
symptom categories which were Fatigue, Headache, Muscle/Joint Pain, Pain, Sleep
Disturbances, Temperature Control and Weakness. On average, the ME/CFS subjects
reported more symptom categories and greater symptom totals than the control subjects
(8.55 versus 2.60 and 15.35 versus 5.50) [Table 1]. Adverse responses following the
CPET were seen only in the ME/CFS group (4.98 versus 0). Twenty-four of the forty-nine
ME/CFS subjects reported that they took an average of 4.5 days to recover while the
remaining twenty-five subjects had not recovered by the seventh day after the CPET. All
but one control subject returned to baseline in less than one day of the exercise tests. Of
the symptom categories that the control subjects experienced, the ME/CFS group
experienced many of them at significantly greater percentages. The symptom categories
that were reported with the greatest frequency by the ME/CFS group are shown in Figure
1. For comparison, the same symptom categories and their associated percentages for
the control subjects are displayed in Figure 2.

Analysis

Conclusions

Background

Participants Ten sedentary, but otherwise healthy, control subjects and forty-nine ME/CFS patients
were recruited for the study.

Two-day Cardiopulmonary Exercise Testing Subjects did maximal exercise tests on a cycle
ergometer using a 15-20 W/min ramping protocol. Two tests were administered 24 hours apart.
Criteria for maximal effort were used.

Questionnaires Subjects were given an open-ended questionnaire to complete over the days of
testing and into the week following the tests. Subjects evaluated how they felt immediately after the
first exercise test, before and immediately after the second exercise test, 24 hours after the second
test and seven days after the tests. They were also asked to specify how long it took them to recover
from the two-day CPET. Completed questionnaires were either mailed, faxed or emailed to the
testing facility seven days after the second exercise test.

Post-exertional malaise (PEM) is an exacerbation of symptoms that leads to a reduction in functional
ability. Recognizing the triggers, onset, symptoms and duration of PEM is important for the diagnosis
of Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS). PEM following serial exercise
tests has not been examined. PURPOSE: To compare descriptions of symptoms by ME/CFS and
control subjects after two maximal exercise tests, each separated by 24 hours. METHODS: Open-
ended questionnaires were provided to 10 control subjects and 49 ME/CFS patients who underwent
two maximal exercise tests, 24 hours apart. Each subject evaluated how they felt immediately after
the first exercise test, before and immediately after the second exercise test, 24 hours after the
second exercise test and in the week following the tests. Responses were analyzed and categorized
by two reviewers, blinded to subject diagnosis. RESULTS: Over the two days of testing, ME/CFS
subjects reported an average of 15.4±7.7 symptoms compared to 5.5±1.8 in the control group.
Following the tests, ME/CFS subjects reported an average of 5.0±2.8 symptoms compared to
0.1±0.3 in the control group. Among the ME/CFS subjects, fatigue, cognitive dysfunction, and sleep
problems were reported with the greatest frequency. Out of the eighteen symptom categories,
ME/CFS subjects reported seventeen at a higher frequency than control subjects. The largest
differences were observed in cognitive dysfunction, headache, light-headedness, muscle/joint pain
and weakness. Other symptoms included decreased function, pain, flu-like and gastrointestinal
symptoms. Forty-nine percent of ME/CFS subjects recovered within an average of 4.5 days while
fifty-one percent had not recovered by day seven. In contrast, all but one control subject recovered
within 1 day. CONCLUSION: A standardized exertional stimulus produces prolonged and more
diverse symptoms in ME/CFS subjects compared with those seen in control subjects. Understanding
PEM more comprehensively may provide clues to the underlying pathophysiology of ME/CFS and
lead to improved diagnosis and treatment.

 Patients with Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) experience
symptoms such as musculoskeletal pain, fatigue, sleep disturbances and headache as well as
symptoms related to cognitive, gastrointestinal, cardiopulmonary and immune function.16 The
onset of such symptoms can produce a lasting and debilitating condition.16

 According to the Centers for Disease Control and Prevention, between 1 and 2.5 million people in
the United States have reported symptoms associated with ME/CFS,14 yet approximately 84
percent have not been diagnosed.4

 One of the hallmark symptoms of ME/CFS is Post-Exertional Malaise (PEM).9 PEM is
characterized by an exacerbation of symptoms following physical or cognitive activity.9,13,14

 The purpose of the present study is to compare descriptions of symptoms by ME/CFS
patients and control subjects after two maximal cardiopulmonary exercise tests, each
separated by 24 hours.

Table 1: Average number of symptom categories, number of symptoms during the two-day cardiopulmonary
exercise test and thereafter, and days to recover in the Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS) and the control groups.

*Average number of days to recover based on nominal data from the twenty-four out of forty-nine ME/CFS subjects

Group Symptom Categories Two-day CPET 
Symptoms Thereafter Symptoms Days to Recover

ME/CFS 8.55 ± 3.36 15.35 ± 7.70 4.98 ± 2.77 4.5 days*
Control 2.60 ± 2.58 5.50 ± 1.78 0 1 days

Figures 1 through 4: 11 of the 15 symptom categories reported and the percentages at which the ME/CFS
group and the control group reported them over the five timepoints. Timepoints include T1: immediately after the
first test, T2: 24 hours after the first test, T3: immediately after the second test, T4: 24 hours after the second
test and T5: a week after the CPET.

Qualitative Analysis The descriptions of symptoms were qualitatively different between the
control and ME/CFS subjects. Control subjects used short descriptions such as “fatigued,”
“tired,” “headache,” “sore,” “hot” and “muscles hurt” to explain how they felt. In contrast,
ME/CFS subjects provided detailed accounts of their symptoms. Statements such as
“physically drained, mentally spent, foggy sensation, overall weary”, “Like I was in a barrel
and rolled down hill”, “Felt like I’d been through trauma.”, “I feel like I’ve been hit by a
Mack truck”, “All week, I just couldn’t seem to find enough energy to “get going” for the
day”, “Terrible headaches, felt like someone had struck the back of my neck with a
baseball bat” and “I’ve been too fatigued to shower, to wash my hair, to make food, to
answer the phone, to understand what I’m watching on TV, and to get my taxes done”
were written by the ME/CFS patients. Collectively, the narrative of the post-exertional
experience differs between an ME/CFS patient and a control subject.

Results

Questionnaires were analyzed by two independent reviewers who were blinded to
demographic information and subject diagnosis. The symptom categories and frequency
were decided by reviewers. The average discrepancy rate between reviewers was 1.67%.
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