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Abstract

This article contrasts the Myalgic Encephalomyelitis International Consensus Criteria (ME-ICC)
(Carruthers et al., 2011) with the Fukuda et al. (1994) CFS criteria. Findings indicated that the
ME-ICC case definition criteria identified a subset of patients with more functional impairments
and physical, mental and cognitive problems than the larger group of patients meeting the Fukuda
et al. (1994) criteria. The sample of patients meeting ME-ICC criteria also had significantly
greater rates of psychiatric comorbidity. These findings suggest that utilizing the ME-ICC may
identify a more homogenous group of individuals with severe symptomatology and functional
impairment. Implications of the high rates of psychiatric comorbidity found in the ME sample are
discussed.

The Fukuda et al. (1994) case definition for chronic fatigue syndrome (CFS) requires an
individual to experience six or more months of chronic fatigue of a new or definite onset
that is not substantially alleviated by rest, not the result of ongoing exertion, and results in
substantial reductions in occupational, social, and personal activities. The Fukuda et al. case
definition uses a polythetic approach for assessing symptomatology. This type of approach
means that not all definitional symptoms need to be present for a diagnosis to be made.
Because the Fukuda et al. criteria only requires four symptoms out of a possible eight,
critical CFS symptoms such as post-exertional malaise, and memory and concentration
problems are not required of all patients.

The term Myalgic Encephalomyelitis (ME) was used prior to the term CFS (Acheson, 1959).
ME was first described in literature of the 1930s, where an outbreak of Epidemic
Neuromysthenia in L.A. County was called “atypical poliomyelitis” because of its
resemblance to polio (Gilliam, 1938; Hyde, 2007). In 1956, an anonymous editorial in an
issue of the Lancet coined the term benign Myalgic Encephalomyelitis (Anonymous
Editorial, 1956). It was called ‘benign’ because the illness did not lead to patient death.
Later, Ramsay (1988) published a case definition for this disease using the term Myalgic
Encephalomyelitis (ME) and the term benign was dropped due to the seriousness of the
disability created by the illness (Hyde, Goldstein, & Levine, 1992).

Later, a clinical case definition was developed utilizing the term ME/CFS (Carruthers et al.,
2003). These criteria became known as the 2003 Clinical Canadian ME/CFS case definition,
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and unlike the polythetic approach of the Fukuda et al. (1994) criteria, they required the
occurrence of specific ME/CFS symptoms. For example, these criteria specified that post-
exertional malaise must occur with a loss of physical or mental stamina, rapid muscle or
cognitive fatigability, usually taking 24 hours or longer to recover. These criteria also
required the presence of neurocognitive dysfunction. Jason and colleagues (2004) compared
persons meeting the 2003 Clinical Canadian case definition (Carruthers et al.), persons
meeting the Fukuda et al. criteria and persons with psychiatrically explained chronic fatigue.
The Canadian ME/CFS criteria, in contrast to the Fukuda et al. criteria, selected cases with
less psychiatric comorbidity, more physical functional impairment, more fatigue/weakness
and more neuropsychiatric and neurological symptoms. Jason and colleagues (2006) later
used the Canadian case definition model to develop a pediatric case definition for ME/CFS.
Jason, Porter et al. (2010) found that the Fukuda et al. criteria were less sensitive than the
Pediatric ME/CFS criteria developed in 2006 in identifying pediatric ME/CFS cases.

Several of the individuals who were involved in creating the 2003 Canadian ME/CFS
criteria, as well as other scientists and clinicians, have recently published what they refer to
as the International Consensus Criteria for Myalgic Encephalomyelitis (ME-ICC)
(Carruthers et al., 2011). These authors indicated that the impact of the illness must result in
a 50% or greater reduction of a patient’s premorbid activity level for a diagnosis of ME-
ICC. In addition, a person must have symptoms from four domains to meet criteria: Post-
Exertional Neuroimmune Exhaustion; Neurological Impairment; Immune, Gastro-intestinal
and Genitourinary Impairments; and Energy Production/Transportation Impairments. No
empirical studies to date been published on this case definition.

In the present exploratory study, those meeting the ME-ICC criteria were compared to those
only meeting the Fukuda et al. (1994) criteria, referred to as the Fukuda CFS group
throughout the paper. It was hypothesized that the ME-ICC case definition would identify
individuals with more serious symptomatology and greater functional disability than those
only meeting the Fukuda criteria.

Participant Recruitment

Participants were recruited from a variety of sources in the Chicago metropolitan area,
including physician referrals. One hundred and fourteen individuals diagnosed with CFS
according to the Fukuda et al. (1994) criteria were recruited and enrolled in the study. All
data in the current study are from baseline measures of a larger, longitudinal, randomized
controlled trial of non-pharmacological interventions (see Jason et al., 2007 for more
details). Participants received $75 for completing the baseline interviews.

At initial screening, all participants were required to be at least 18 years of age, not
pregnant, able to read and speak English, and considered to be physically capable of
attending the scheduled sessions. Persons who used wheelchairs and those who were
bedridden or housebound were excluded due to the practical difficulties of keeping therapy
appointments required beyond baseline. Referrals to local physicians who treat CFS and to
support groups were provided for those individuals who did not these requirements.
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Following an informed consent procedure, prospective participants were initially screened
for CFS using a structured questionnaire. The study was approved by the DePaul University
Institutional Review Board.

The CFS Questionnaire—This screening scale was initially validated by Jason and
colleagues. (1997). This scale is comprised of demographic, health status, medication usage,
and symptomatology questions, and it assesses for the 8 definitional symptoms of CFS
(Fukuda et al., 1994). Hawk, Jason, and Torres-Harding (2007) revised this CFS
Questionnaire and administered the questionnaire to three groups (CFS, Major Depressive
Disorder, and healthy controls). The revised instrument, which was used in the present
study, evidences good test-retest reliability and has good sensitivity and specificity.

The CFS Questionnaire was designed to assess for CFS as specified by Fukuda et al. (1994).
For each symptom, participants were asked to indicate if the symptom had been present for
6 months or longer, if the symptom began before the onset of their fatigue or health
problems, and how often the symptom is experienced (0 = never, 1 = seldom, 2 = often/
usually, 3 = always). Participants were also asked to rate the severity of each symptom they
endorsed on a scale of 0 to 100, where 0 = no problem and 100 = the worst problem
possible. This is a numerical rating scale, which has been shown to be a consistently valid
measure of symptom intensity, particularly for pain intensity (Jensen & Karoly, 1992). In
assessing case definitional symptoms, items were designed to measure the eight core CFS
symptoms (i.e., impaired memory or concentration, sore throat, tender lymph nodes, muscle
pain, multi-joint pain, new headaches, unrefreshing sleep, and post-exertion malaise) as
specified by the Fukuda et al. case definition.

Both the frequency and severity of a symptom provides a more complete understanding of
its impact. Therefore, a new scale was developed, combining frequency and severity ratings
on the CFS Questionnaire to create one composite score. Scores were obtained by
multiplying the frequency score by 33.3 so that the scale ranged from 0-100, which was
comparable to the severity rating. Then the transposed frequency rating was multiplied by
the severity rating, and the product was divided by 100 to yield a total score representing
frequency and severity, that ranged from 0-100, with higher scores indicating more
impairment.

Kroenke (2003) found that patients with CFS who experienced a greater number of
symptoms were more likely to have a psychiatric diagnosis. Our data set contained 13 of the
15 symptom variables used in Kroenke’s (2003) study including stomach pain; pain in arms,
legs, or joints; menstrual cramps or other problems with your period; headaches; chest pain;
dizziness; feeling your heart pound or race; shortness of breath; pain or problems during
sexual intercourse; constipation, loose bowels, or diarrhea; nausea, gas, or indigestion;
feeling tired or having low energy; and trouble sleeping. Back pain and fainting spells were
the two Kroenke variables not included.

Psychiatric Interview—A semi-structured psychiatric interview, the Structured Clinical
Interview for DSM-IV (SCID; Spitzer, Williams, Gibbon, & First, 1995) was administered
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in order to establish Axis I psychiatric diagnoses. The professionally administered SCID
allows for clinical judgment in the assignment of symptoms to psychiatric or medical
categories, a crucial distinction in the assessment of symptoms that overlap between CFS
and psychiatric disorders, e.g., fatigue, concentration difficulty, and sleep disturbance
(Friedberg & Jason, 1998). A psychodiagnostic study (Taylor & Jason, 1998) validated the
use of the SCID in a sample of patients with CFS. Because CFS is a diagnosis of exclusion,
prospective participants were screened for identifiable psychiatric and medical conditions
that may explain CFS-like symptoms.

After the initial interview was completed, the participants’ information was reviewed to
ensure that they met all eligibility requirements. If an individual was eligible for the study, a
medical appointment was set up. Conversely, if an individual was not eligible, we discussed
with him or her alternate treatment options.

Medical Assessment of CFS—The physician screening evaluation included an in-depth
medical and neurological history and a general and neurological physical examination. The
evaluation also included a structured instrument, a modified version of the CFS
Questionnaire (Komaroff et al., 1996). This instrument assesses signs, symptoms, and
medical history to rule out other disorders. Relevant medical information was gathered to
exclude possible other medical causes of chronic fatigue, including exposure histories to
tuberculosis, AIDS, and non-AIDS sexually transmitted diseases. Information on prescribed
and illicit drug use was also assessed and recorded. Finally the histories of all symptoms
related to CFS were gathered. To be diagnosed with the Fukuda et al. criteria, participants
were required to experience persistent or relapsing fatigue for a period of six or more
months concurrent with at least 4 of 8 specific core symptoms that did not predate the
illness. Twenty-four additional individuals who were screened were excluded for a variety
of reasons (i.e., lifelong fatigue, less than 4 Fukuda definitional symptoms, BMI > 45,
melancholic depression or bipolar depression, alcohol or substance abuse disorder,
autoimmune thyroiditis, cancer, lupus, rheumatoid arthritis).

Laboratory tests included a chemistry screen (which assesses liver, renal, and thyroid
functioning), complete blood count with differential and platelet count, erythrocyte
sedimentation rate, arthritic profile (which includes rheumatoid factor and antinuclear
antibody), hepatitis B, Lyme disease screen, HIV screen and urinalysis. A tuberculin skin
test was also performed. The project physician performed a detailed medical examination to
detect evidence of diffuse adenopathy, hepatosplenomegaly, synovitis, neuropathy,
myopathy, cardiac or pulmonary dysfunction. These laboratory tests in the battery were used
to rule out other illnesses (Fukuda et al., 1994); in other words, they are used as exclusionary
criteria rather than as inclusionary criteria.

Functional status

Medical Outcomes Study 36-Iltem Short-Form Health Survey (SF-36) or RAND
Questionnaire—The SF-36 is a broad-based 36 item self-report measure of functional
status related to health (Ware & Sherbourne, 1992). A higher score indicates better health or
less impact of health on functioning. An example of a question on this form follows: Does
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your health now limit you in these activities? Walking one block (Yes, limited a lot; Yes,
limited a little; No, not limited at all). Test construction studies for the SF-36 (McHorney,
Ware, Lu, & Sherbourne, 1994) have shown adequate internal consistency, significant
discriminant validity among subscales, and substantial differences between patient and non-
patient populations in the pattern of scores. The SF-36 has also indicated sufficient
psychometric properties as a measure of functional status in a CFS population (Buchwald,
Pearlman, Umali, Schmaling, & Katon, 1996).

Cognitive Test

Heart Rate

The Trailmaking Test is a sub-test included in the Halstead-Reitan Battery (Reitan &
Tarshes, 1959). This test contains “parts” A and B. Both are presented on an 8” x 11” page.
Part A consists of 25 circles scattered about the page, each containing a number, 1 through
25. The examinee is instructed to connect the numbers, in order, as quickly as they can,
without skipping any. Part B contains circles with numbers, 1 through 13, and letters, A
through L. The examinee is instructed to connect the numbers and letters in order,
alternating numbers and letters (1-A-2-B, etc.), as quickly as they can. Both parts are timed,
and while the participant does not lose points for making errors, they are notified when they
make an error, and instructed to correct their error, thus slowing progress and increasing
total time. Total time required to complete each part is recorded. Higher completion times
indicate more difficulties finishing the task. This test yields information concerning the
cognitive domains of attention, visual scanning with speed of eye-hand coordination, and
speed of information processing. Part B also considers the ability of the individual to
alternate between two sets of stimuli, an executive function requiring multi-tasking.
Reliability coefficients of the trailmaking test have been variable, ranging from .60-.90.

As part of the medical examination, participants had their heart rate taken while lying down,
and then while standing up for a period of ten minutes. Heart rate recordings were taken
every two minutes. For this study a selection of these recordings were used to reduce
redundancy in the data reported. The following three recordings were used: Lying down,
two minutes after standing, and 10 minutes after standing.

Fukuda et al. (1994) CFS Case Definition

A case of chronic fatigue syndrome is defined by Fukuda et al. (1994) as the presence of the
following criteria: (1) clinically evaluated, unexplained, persistent or relapsing chronic
fatigue that is of new or definite onset (has not been lifelong); is not the result of ongoing
exertion; is not substantially alleviated by rest and results in substantial reduction in
previous levels of occupational, educational, social, or personal activities and (2) the
concurrent occurrence of four or more definitional symptoms, all of which must have
persisted or recurred during 6 or more consecutive months of illness and must not have
predated the fatigue (Fukuda et al., 1994, p.956). All 114 participants met the Fukuda CFS
case definition as this was required for original study inclusion.

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Brown et al.

Page 6

ME-ICC Case Definition

Results

The International Consensus Criteria for ME (Carruthers et al., 2011) state that symptom
severity impact must result in a 50% or greater reduction of a patient’s premorbid activity
level for a diagnosis. There are four major symptom groupings and each are described
below. To meet criteria, a person must have Post-Exertional Neuroimmune Exhaustion.
Within the Neurological Impairment area, a patient must have at least one symptom from
three of the following four symptom categories 1. neurocognitive impairments (e.g.,
difficulty processing information, short-term memory loss), 2. pain, 3. sleep disturbance, and
4. neurosensory, perceptual and motor disturbances (e.g. inability to focus vision, sensitivity
to light, muscle weakness, feeling unsteady on feet). The third category is Immune, Gastro-
intestinal and Genitourinary Impairments, and there needs to be at least one symptom from
three of the following five symptom categories: 1. flu-like symptoms, 2. susceptibility to
viral infections with prolonged recovery periods, 3. gastro-intestinal tract (e.g., nausea,
abdominal pain), 4. genitourinary (e.g., urinary urgency), and 5. sensitivities to food,
medications, odors or chemicals. The final category is Energy Production/Transportation
Impairments, and there needs to be at least one symptom from one of the following four
symptom categories: 1. cardiovascular (e.g. orthostatic intolerance), 2. respiratory (e.g.
labored breathing), 3. loss of thermostatic stability (e.g. subnormal body temperature), and
4. intolerance of extremes of temperature.

Because the symptom data for the present study were collected before the development of
the ME-ICC criteria, the study was unable to assess for one symptom from the category of
Immune, Gastro-intestinal and Genitourinary Impairments, “susceptibility to viral infections
with prolonged recovery periods.” Therefore, to meet ME-ICC criteria for the present study,
an individual only had to have one symptom from fwo of the five Immune, Gastro-intestinal
and Genitourinary Impairments category, rather than one symptom from three of the five as
specified by Carruthers et al. (2011). Of the 114 participants, 74 met the ME-ICC criteria.

Demographics

Table 1 presents demographic data for the ME-ICC (n=74) versus Fukuda et al. (1994) CFS
group who did not meet the ME-ICC criteria (n=39) conditions. Due to missing data, 1
participant could not be classified using the ME-ICC criteria and was excluded from the
comparison. There were no significant demographic differences between these groups.
However, as expected, the ME-ICC condition had significantly more reports of sudden
onset. The ME-ICC condition had significantly higher current psychiatric comorbidity rates
(61.5%) than the Fukuda et al. (1994) CFS condition (27%) [x€ (1, N=113) = 12.79, p=.
001].

Functional Status

Table 2 presents data from the SF-36. Using a MANOVA, the ME-ICC group was
significantly different than the Fukuda et al. (1994) CFS group [Wilks Lambda = .78, A8,
100) = 3.60, p=.001]. Upon examination of the univariate tests, the ME-ICC condition had
significantly worse scores than the Fukuda et al. (1994) CFS group on the following four
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subscales: Physical Functioning [A1, 109) = 11.40, p=.001], Bodily Pain [A1,108) =
21.92, p<.001], Vitality [A1, 108) = 4.30, p = .04], and Social Functioning [A1, 108) =
10.02, p< .01]. A significant difference between the ME-ICC and Fukuda et al., (1994) CFS
groups was not found for the Role Physical, General Health, Mental Health, and Role
Emotional subscales.

Of interest was that the Role Emotional and Mental Health subscales were not significantly
different between the two groups, although the ME-ICC group had significantly higher rates
of current psychiatric comorbidity.

Table 3 lists the Fukuda et al. (1994) symptoms, as well as the ME-ICC (Carruthers et al.,
2011) symptoms that were significantly different between the ME-ICC group and the
Fukuda et al. (1994) CFS group. The symptoms are categorized into the following groups:
Post-Exertional Malaise, Neurological Impairments, Neurological Impairments, Immune/
Gastrointestinal/Genitourinary Impairments, and Energy Production/Transportation
Impairments, and use the combined frequency x severity 0—100 scale. These tables only
specify the symptoms from the ME-ICC criteria that were significantly different between the
two groups. Symptoms that were not significantly different were not included in the table.
As is evident, the ME-ICC group had significantly worse scores on 53 items, and most items
were significant at the p < .01 level. For the majority of items that were not significantly
different and not included in the table, 31 items, the ME-ICC group had directionally worse
scores than the Fukuda et al. (1994) CFS group.

Heart Rate and Cognitive Measure

Table 4 presents data on heart rate lying down and standing, and the Trailmaking A and B
cognitive measure. Findings from a MANOVA revealed a significant overall effect of ME-
ICC vs. Fukuda et al. (1994) CFS groups on the three heart rate measures [Wilks’ Lambda =
0.90, A3, 108) = 4.20, p=.007]. Univariate findings indicate that the ME-ICC group had
significantly higher heart rates than the Fukuda et al. (1994) CFS group when lying down
[A1, 110) = 10.18, p=.002], two minutes after standing [ A1, 110) = 4.92, p=.03], and 10
minutes after standing [A1, 110) = 8.24, p=.005].

For the Trailmaking A and B test, no significant overall effect was found for ME-ICC vs.
the Fukuda et al. (1994) CFS group on the two measures [Wilks’ Lambda = .98, A2, 110) =
1.15, p=.32]. However, the ME-ICC group had directionally higher completion times for
both Trailmaking tasks.

Symptoms and Psychiatric Comorbidity

When we examined those individuals with five or fewer of the 13 Kroenke symptoms, 13
out of 48 (27%) individuals had a current psychiatric diagnosis, whereas among those
individuals with 6 or more symptoms, 31 out of 65 (48%) had a current psychiatric
diagnosis [x2 (1, N = 113) = 4.93, p< .05]. Those who met the ME-ICC classification had a
mean of 7.72 of these Kroenke symptoms, whereas those that met the Fukuda et al. (1994)
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CFS criteria had significantly fewer with a mean of only 5.35 symptoms [{111) = -5.49, p
<.001].

Discussion

The present study compared the ME International Consensus Criteria (ME-I1CC) (Carruthers
et al., 2011) with the Fukuda et al. CFS criteria (1994) utilizing a tertiary care sample of
individuals diagnosed with CFS as defined by Fukuda et al. (1994). Since the illness became
formally recognized as CFS in the late 1980s following reports of cluster outbreaks in
Nevada (Buchwald et al., 1992) and New York (Bell, Bell & Cheney, 1994), there has been
considerable debate about the Fukuda et al. (1994) criteria. To date, the ME-ICC represents
the most recent consensus case definition published. However, the Fukuda et al. case
definition remains the most widely utilized criteria. In the current study, the ME-ICC case
definition criteria identified a subset of patients with more functional impairments and
physical, mental and cognitive problems than the larger group of patients meeting the
Fukuda et al. (1994) criteria. In addition, higher rates of psychiatric co-morbidity were
found in the ME-ICC condition, a finding that might have been influenced by requiring a
higher number of symptoms to meet the ME-ICC case definition.

These findings are comparable to a study by Jason, Brown, Clyne, Bartgis, Evans, and
Brown (2012), who found significantly higher current psychiatric comorbidity rates for
those meeting the 2003 Canadian ME/CFS criteria versus Fukuda et al. (1994) CFS criteria,
but there were not significant differences between Fukuda CFS and an alternative ME
criteria (ME-C). These different ME criteria (ME-C), specified in Jason, Brown et al.’s
(2012) paper, require a sudden onset, post-exertional malaise, at least one neurocognitive
symptom, and at least one autonomic symptom, and is based on some of the original work
from Ramsay and other theorists in the 1980s and 1990s. This Jason, Brown et al. (2012)
study used specific symptom frequency and severity criteria, as in the present study, whereas
a prior study (Jason et al., 2004) that compared Fukuda et al. to the Clinical Canadian
criteria (Carruthers et al., 2003) used only occurrence of symptoms. It is probable that by
applying symptom frequency and severity thresholds, the 2003 Canadian ME/CFS criteria as
well as the ME-ICC criteria selected a more seriously impaired group of patients with ME/
CFS, and that their impairments were across a broad array of both physical and mental
health areas (Jason, Brown et al., 2012).

Of interest, on the SF-36 measure of disability, in the Jason, Brown et al. (2012) study, the
2003 Canadian ME/CFS criteria group was significantly worse than the Fukuda CFS
comparison group on the Role Emotional and Mental Health subscales. However there was
not a significant difference between the ME-C and Fukuda CFS groups on these subscales.
Likewise, the present study indicated that there was no significant difference on these
subscales between the ME-ICC and Fukuda CFS groups. For all other SF-36 subscales in
both studies, the group meeting ME criteria (either ME-C or ME-ICC) had directionally
worse scores when compared to the group meeting ME/CFS criteria or CFS criteria.
However, the ME-ICC group did have more psychiatric co-morbidity than the Fukuda et al.
(1994) group. It is possible that the ME-C criteria which only require a sudden onset, post-
exertional malaise, at least one neurocognitive symptom, and at least one autonomic
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symptom, identify individuals with fewer emotional and mental health problems. Recently,
Maes, Twisk & Johnson (2012) demonstrated that when individuals with Fukuda defined
CFS are separated into two groups, CFS with post-exertional malaise and CFS without post-
exertional malaise, those with post-exertional malaise had more severe symptoms and more
immune abnormalities than those without. When additional symptoms are required,
individuals with more physical and psychiatric impairment may be selected for. However,
post-exertional malaise may need to be considered as a hallmark, required symptom.

Katon and Russo (1992) have argued that a requirement of more symptoms to meet criteria
could inadvertently select for individuals with psychiatric problems. Similarly, Kroenke
(2003) found similar results examining 15 variables within a fatigued sample. Upon
examination of 13 of these 15 variables in the sample, we found that a greater number of
symptoms was associated with increased psychiatric comorbidity. In addition, those who
met the ME-ICC classification had significantly more Kroenke symptoms than those that
met the Fukuda CFS criteria. It should be noted that the first US case definition by Holmes
et al. (1988) required patients to report at least 8 of 11 minor symptoms. A major concern
raised was that the requirement of eight or more minor symptoms could inadvertently select
for individuals with psychiatric problems (Katon & Russo, 1992). The ME-ICC criteria also
requires at least 8 symptoms. Thus while the ME-ICC criteria are an improvement over the
vague and minimal guidelines of Fukuda and colleagues (1994), it is possible that the ME-
ICC criteria select for individuals with increased psychiatric symptoms and functional
impairment.

Based on the present analyses, the ME-ICC criteria appear to a select a more functionally
impaired and symptomatic group of individuals, with regards to both mental and physical
health, when compared to a group who only meet the Fukuda criteria. However, the present
study had a number of limitations. The questions used to tap the domains of the ME-ICC
were not specifically designed for this purpose, and thus some symptoms were not ideally
operationalized. Further, one symptom (susceptibility to frequent viral infections with
prolonged recovery periods) could not be included in the classification process. Due to this
missing item, it was easier for individuals to meet the Immune, Gastro-intestinal and
Genitourinary Impairments category, as participants were only required to have two
symptoms rather than three from this category. Additionally, based on the inclusion criteria
for the larger study, individuals who were home or bedbound were excluded. These results
may not generalize to the subset of individuals who are more severely impaired.

Due to the exploratory nature of the present study, additional studies are needed to establish
the differences between patient groups selected with various diagnostic criteria, specifically
the ME-ICC criteria (Carruthers et al., 2011). Findings of the present study need to be
replicated with larger samples of individuals and with questionnaires that are developed to
specifically tap the domains of the ME-ICC. Jason, Evans and colleagues (2010) recently
published a symptom inventory, the DePaul Symptom Questionnaire, designed to assess
individuals on all published case definitions of ME, ME/CFS and CFS. This measure is now
being used internationally, the results of which will potentially yield critical information
about the nature of patient groups selected by various diagnostic criteria.

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Brown et al. Page 10

Acknowledgments

The authors appreciate the financial assistance provided by the National Institute of Allergy and Infectious Diseases
(grant number A1055735).

References

Acheson ED. The clinical syndrome variously called benign myalgic encephalomyelitis, Iceland
Disease, and epidemic neuromyasthenia. American Journal of Medicine. 1959; 26:569-95.
[PubMed: 13637100]

Anonymous Editorial. Leading article. A new clinical entity? Lancet. 1956; 26:789-790.

Bell DS, Bell KM, Cheney PR. Primary juvenile fibromyalgia syndrome and chronic fatigue syndrome
in adolescents. Clinical Infectious Diseases. 1994; 18:521-S23. [PubMed: 8148447]

Buchwald D, Cheney PR, Peterson DL, Henry B, Wormsley SB, Geiger A, Komaroff AL. A chronic
illness characterized by fatigue, neurologic and immunologic disorders, and active human
herpesvirus type 6 infection. Annals of Internal Medicine. 1992; 116:103-113. [PubMed: 1309285]

Buchwald D, Pearlman T, Umali J, Schmaling K, Katon W. Functional status in patients with chronic
fatigue syndrome, other fatiguing illnesses, and healthy individuals. American Journal of Medicine.
1996; 101:364-370. [PubMed: 8873506]

Carruthers BM, Jain AK, De Meirleir KL, Peterson DL, Klimas NG, Lerner AM, et al. Myalgic
Encephalomyelitis/chronic fatigue syndrome: Clinical working case definition, diagnostic and
treatments protocols. Journal of Chronic Fatigue Syndrome. 2003; 11:7-115.

Carruthers BM, van de Sande MI, De Meirleir KL, Klimas NG, Broderick G, Mitchell, et al. Myalgic
Encephalomyelitis: International Consensus Criteria. Journal of Internal Medicine. 2011 (published
online on 20 July 2011). 10.1111/j.1365-2796.2011.02428.x

Friedberg, F.; Jason, LA. Understanding chronic fatigue syndrome: A guide to assessment and
treatment. Washington DC: American Psychological Association; 1998.

Fukuda K, Straus SE, Hickie I, Sharpe MC, Dobbins JG, Komaroff A. The chronic fatigue syndrome:
A comprehensive approach to its definition and study. Annals of Internal Medicine. 1994; 121:953—
959. [PubMed: 7978722]

Gilliam, AG. United States Treasury Department Public Health Service Public Health Bulletin, US
Treasury Dept. No. 240. Washington: United States Government Printing Office; 1938.
Epidemiological Study on an Epidemic, Diagnosed as Poliomyelitis, Occurring among the
Personnel of Los Angeles County General Hospital during the Summer of 1934.

Hawk C, Jason LA, Torres-Harding S. Reliability of a chronic fatigue syndrome questionnaire. Journal
of Chronic Fatigue Syndrome. 2007; 13(4):41-66.

Holmes GP, Kaplan JE, Gantz NM, Komaroff AL, Schonberger LB, Strauss SS, et al. Chronic Fatigue
Syndrome: A working case definition. Annals of Internal Medicine. 1988; 108:387-389. [PubMed:
2829679]

Hyde, BM. The nightingale definition of myalgic encephalomyelitis (ME). The Nightingale Research
Foundation; Ottawa, Ontario, Canada: 2007.

Hyde, BM.; Goldstein, JA.; Levine, P. The clinical and scientific basis of Myalgic Encephalomyelitis/
chronic fatigue syndrome. Nightingale Research Foundation; Ottawa, Ontario, Canada: 1992.

Jason LA, Bell DS, Rowe K, Van Hoof ELS, Jordan K, Lapp C, et al. A pediatric case definition for
ME/CFS. Journal of Chronic Fatigue Syndrome. 2006; 13:1-44.

Jason LA, Brown AA, Clyne E, Bartgis L, Evans M, Brown M. Contrasting case definitions for
chronic fatigue syndrome, myalgic encephalomyelitis/chronic fatigue syndrome, and myalgic
encephalomyelitis. Evaluation and the Health Professions. 2012; 35:280- 304. [PubMed:
22158691]

Jason LA, Evans M, Porter N, Brown M, Brown A, Hunnell J, et al. The development of a revised
Canadian Myalgic Encephalomyelitis-Chronic Fatigue Syndrome case definition. American
Journal of Biochemistry and Biotechnology. 2010; 6:120-135.

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Brown et al.

Page 11

Jason LA, Porter N, Till L, Bell DS, Lapp CW, Rowe K, De Meirleir K. Examining criteria to
diagnose ME/CFS in pediatric samples. Journal of Behavioral Health & Medicine. 2010; 1(3):
186-195.

Jason LA, Ropacki MT, Santoro NB, Richman JA, Heatherly W, Taylor RR, et al. A screening
instrument for Chronic Fatigue Syndrome: Reliability and validity. Journal of Chronic Fatigue
Syndrome. 1997; 3:39-59.10.1300/J092v03n01_04

Jason LA, Torres-Harding SR, Friedberg F, Corradi K, Njoku MG, Donalek J, Papernik M. Non-
pharmacologic interventions for CFS: A randomized trial. Journal of Clinical Psychology in
Medical Settings. 2007; 14:275-296.10.1007/s10880-007-9090-7

Jason LA, Torres-Harding SR, Jurgens A, Helgerson J. Comparing the Fukuda et al. criteria and the
Canadian case definition for chronic fatigue syndrome. Journal of Chronic Fatigue Syndrome.
2004; 12:37-52.

Jensen, MP.; Karoly, P. Self-report scales and procedures for assessing pain in adults. In: Turk, DC.;
Melzack, R., editors. Handbook of Pain Assessment. New York, NY: Guilford Press; 1992. p.
135-151.

Katon W, Russo J. Chronic fatigue syndrome criteria. A critique of the requirement for multiple
physical complaints. Archives of Internal Medicine. 1992; 152:1604-1609.10.1300/
J092v13n02_01 [PubMed: 1497394]

Komaroff AL, Fagioli LR, Geiger AM, Doolittle TH, Lee J, Kornish RJ, Guerriero RT. An
examination of the working case definition of chronic fatigue syndrome. The American Journal of
Medicine. 1996; 100(1):56-64. [PubMed: 8579088]

Kroenke K. Patients presenting with somatic complaints: Epidemiology, psychiatric co-morbidity and
management. International Journal of Methods in Psychiatric Research. 2003; 12:34-43.
[PubMed: 12830308]

Maes M, Twisk FNM, Johnson C. Myalgic encephalomyelitis, chronic fatigue syndrome, and chronic
fatigue are distinguished accurately: Results of supervised learning techniques applied on clinical
and inflammatory data. Psychiatry Research. in press. Epub ahead of print.

McHorney CA, Ware JE, Lu RL, Sherbourne D. The MOS 36-item Short-Form Health Survey
(SF-36): I11. Tests of data quality, scaling assumptions, and reliability across diverse patient
groups. Medical Care. 1994; 32:40-66. [PubMed: 8277801]

Ramsay, MA. Myalgic Encephalomyelitis and postviral fatigue states: the saga of Royal Free Disease.
2. London: Gower Publishing Co; 1988.

Reitan RM, Tarshes EG. Differential effects of lateralized brain lesions on the trailmaking test. Journal
of Nervous and Mental Disorders. 1959; 129:257-262.

Spitzer, RL.; Williams, JBW.; Gibbon, M.; First, MB. Structured Clinical Interview for DSM-1V -
Non-Patient Edition. Washington DC: American Psychiatric Press; 1995. (SCID-NP, Version 2.0)

Taylor RR, Jason LA. Comparing the DIS with the SCID: Chronic fatigue syndrome and psychiatric
comorbidity. Psychology and Health. 1998; 13:1087-1104.

Ware JE, Sherbourne CD. The MOS 36-item Short-Form health survey (SF-36): Conceptual
framework and item selection. Medical Care. 1992; 30:473-483. [PubMed: 1593914]

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



Page 12

Brown et al.

NIH-PA Author Manuscript

S0 19SU0 SSsau||! JO PO
(5'8¢) ST (0eL) vs ON
(5'79) v2 (022) 02 SOA
100> sisoubBelp oLreIyaAsd JusLInD
(192 (801) 8 ssa] 40 3a16ap jooyos ybiH
(9's2) 0T (6'8T) T 969109 [e1ed
(L'8¥) 6T (e'1v) se a0.Bap aba]|09 pIepuelS
(502) 8 (0c2) L1 8a16ap |eUOISS)01d/31RNPRID
L9 |9A97 [euoieonpg
(eye) et (618) €T pakojdwaun
(e'92) 0T (zzo) ot Aigesip uo
(e'92) 0T (9€2) LT awn-yed Buppiopm
(zen s (zzo) ot awn-1iny. Buniop
cL SNJeIs YI0MN
(eon v (6'12) 9T pajesedas/paolonlq
(oTy) 91 (r'L2) 0T albuig
8T’ (2'8v) 6T (209) L& JaypaBoy BuIAI/patiiein
snieIs [eslei
(000 e v UBILIBWIY/-UeISY
(00)o (89) & oune]
(Lne L2z UeDLIBWY/-UedLI)Y
(ez6) 9€ (T's8) €9 ueIseane)
oT Apuy3
(96)sey (LD Ty
8 @syw @s)w by abesany
(Tz8) ¢e (8'€8) 29 a[ewa
(6'21) 2 (zom) et aleN
8 1apus
(%) u (%) u
Bis  (6e=u) 20I-IN  (P2=u)S4D

(ETT=V) Sanss| 19sUQ pue ‘sansLIgIdRIRYD JLIRIYIASH ‘solydeibowaq

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



Page 13

Brown et al.

(0o0o (Al [ea160j0y2Asd Ajure
(g0g) ¢T (9°9¢) 9z [eo1bojoydhsd pue [edrsAud Ajrenb3
(gge) st (26T) ¥1 [eatsAud Ajurely
(80g)eT (e'ev) og [ea1sAud Ajsuuyaq
LT anbie} Jo asne)
(6'82) 1T (6'92) 8T sa1BesIq
(L) 8T (8'8¢) 9z [eanaN
(L€2) 6 (e've) €z 301by
19 SSau||I pasned snIIA
(9'56) 0z (0v2) vs [enpeto
(rvw) 9T (0'92) 6T (Yruow T uey ssaf)usppns
(%) u (%) u
Bs  (6e=u) 201-lAN  (#/=U)S4D

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



Page 14

Brown et al.

NIH-PA Author Manuscript

9T (§9°2T)T209 (2¥LT) €T'S9 upeay [eyusin
1€ (90w 6evoy  (vE'vY) OV'SS [euonows ajoy
2000 (66'T2) Sv'0e  (2zv2) STy Buiuoouny [e190S
v0"  (GT'€T) G8'€T  (92'ST) 98'6T Aeun
v (8T'LT) G262 (25LT) SEve uesy [essus
00 (sveT)8zLz  (2v'T2) S99V ured Ajipog
9/ (zzer)vee  (8TCT)8SY [earsAyd sjoy
1000 (ze€a) ¥9se  (€9'2e) 0TS  Buuonouny earshyd

(@) w (@) w

6e=u v/=u

B1s 201- 3N sS40

¢ ?olgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

(ETT=N) s8[22sans 9¢-4S

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



Page 15

Brown et al.

NIH-PA Author Manuscript

v0  (2€8T)6TTE  (0Z'¥T) 0L'6T
€0 (e5'62)88'Sy (cT'6T) LT'L¢C
20" (8T82)eger (66'G2) Ge'TE
100> (65'82) 68'8S (£9'L2) 1€'GC
100> (ov'0e) vv'e9  (68'L2) LTy

20 (00'sz)ovvy  (6L'22) ¢e'Le
S0 (veve)essy  (8L'22) Tv'Ge
100> (28'91)S6'87 (26'02) G6'9¢
v0  (S5'T2) 28'0v  (S9'6T) OV'6¢C
100> (L6'22) 022G  (86°€2) ¥9'GE
100> (8e'€2) 08'9S  (SE'22) 9T'SE
100> (Ge22) €08y  (BT'6T) 00'LC
1000 (L6T2)82€S (62'92) Ov'vE
100> (¥87T2) G919 (€2'62) €76
200 (rL12) LSy (2T'12) 69'8¢C
100 (29ca)sTes  (vT'02) L2'L€
1000 (2972)GTEeS  (/8'22) 919
100 (90'52) 28'Ty  (£v'6T) S8'GC
100" (ST'S2) 869y (62'12) €9'9¢
20 (10€2)99TS  (T9'%2) 9€'6€
100" (€0%2) 6€6S  (6V'€2) L2'OV
100 (12€2) €8S (6T'92) 69'GY

¥00"  (02°02) L0'0.  (16°G2) 8G'SS

90UBQqINISIg dag|s

ured 1s8yD

ured aA3

sayoepesH

swuiol ajdnjnw ui ured

ured ajasniAl

ured

UOITBUIPI002 3A3-puRY J00d

10148p uonueNyY

19881 0} MO|S

JapJo Buoim 8y} Ul SIaquinu/spIom Ind
uonewoyul Burjesas Anoa
uonewuoyul Bulurelal Anoia
sybnoy) Buissaidxa ajgnod |
1ybnous Jo utely aso| Ajpuanbai4
aw e e Buiyl suo uo snaoy 0} pasN
uonrewJoyul Buipusyaidwod Aynoiig
paom 1B ayy Buipuyy Aynoyia
Aes 03 BuiAsy a1,noA yeym Buimabio
Buiuoseas Aynoiig
UOIRIUSLIOSIP/UOISNIUOD
SSaUPapUIW JUBSqY

1yBnoys Jo ssBuMo|S

swiajqold uoneussuod/AIowsN
SpuaLLIIBALL| SAIUB0I0INSN

sjuaw iredw | eo16oj0 INBN

aslefew [euoly oxe-150d

(@) (@)
Bis 6e=u v1=u
201 AN sS40

€9l|qel

NIH-PA Author Manuscript

(ETT=V) swoldwAs Jusiayip Apuesiiubis

NIH-PA Author Manuscript

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



Page 16

Brown et al.

100 (8€2)s9sy  (¥8'22) S9'08 s|1ads p|od 10 10H
100> (0T¥2) €59y  (18'6T) ¥L'SC KJaA1ys 10 pa|IIyd
€0 (0z'Lz)626C (6S12) £€°8T SI11Y2 pue Jane-
Auj1gels onesousIay] Jo ssoq
S0 (vr'ez) ve'ty  (60°8T) 2L'SC peay Buinow Azziq
100 (16'%2) v9'6€  (¥9'8T) 89'Ge ssaupapeay 1ybiI]
1000 (6.%2) €T'er (€v'8T) 6G'GC ssauIzzig
18[nIsenolpie)
sjuaw Jredw | uoireliodsue J | /uoionpo id A6 sug
G0 (z9se)66'€C  (20'92) 92'2T |040d[e 0} ANAINSUBS
SSIINIISUIS
v0  (GL'92) L8'€9  (99°€€) TGSy uoreunn juanbai4
100> (LT'S2)86%Z  (¥6'9T) ¥2'0T easneN
20" (ev'92) LSvy  (66'G2) 28'6C yoewos 1esdn
20 (60€e) ezt (12'62) LVEY swoldwiAs [eunsajulonses
108} [BUIISAIUI0NISED)
200 (2092) 1295 (S5°€2) 8L'9€ swoydwiAs ax1f-ni4
100> (€9°22) 6282 (T6'ST) ¥E'0T sapou ydwiA| a10s/1spus L
SWoyawAs axi1-nj+
sjuaw iredw | Afeulinoliues) 79 [eUlIS9IUI0 JISED) ‘Bunuiwl |
v0  (S5'T2) 28'0v  (S9'6T) OV'6¢C Yeam XoaN
€0 (L692) 097G (89'Ge) 8L'8E Yeam sty
100 (9252 vivs  (€6'G2) 89°L€ Yeam sz
100" (9992) 8v'zy  (9¥'8T) 09'vC 199} U0 Apeaisun
100> (€€°0€) 26'GS  (6T'92) G562 SSaUeam a]9sNIAl
saaueqinisia 1010 » \quQmQ\mm\ Qﬂxamtmek:mz
v0"  (6v'92) €099  (LT'TE) 2€CS doajse Buikers Aynaiia
200 (09'62) 8979  (¥S'¥E) 879 daajse Burfey Anoyia
20 (esv2)zzz9  (60'82) 6T'8Y Aep yoea Buninp deu 01 paaN
100> (€L:21)29€8  (L6'22) 99'V9 daajs Buiysalyaiun
(@) W (@s) W
Bis 6€=U yl=u
201-.aN sS40

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



Page 17

Brown et al.

1000 (26°'T2)60'0L (6V°22) 6T'8Y abueyd Jayream Ajrep Aq perayy
v00"  (0£62) 69Ty  (90%2) 29°02 ‘dwa) mo| & aney noA ax1| Buijes
€00 (16982 ev'vy  (99°2T) TL'SC ‘dway ybiy e aney nok a1y Buijaa
(@)W (@)W
Bis ee=u v/=u
J0I1- AN sS40

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



Page 18

Brown et al.

NIH-PA Author Manuscript

v alqel

NIH-PA Author Manuscript

9T (88'22) ¥9'SS  (9¥'9T) OL'6¥ g BupfewresL
6T (e1's1) 222 (06°0T) €0'62 v BunfewresL
100 (18'€7)0T'96 (LZ'¥T) 2088  OT &nuiw Buipueis YH
€0 (ss8T)6vv6 (29¥T) Tv'.8  a@nuiw Buipuels YH
2000 (66'ST) 228 (¥S°OT) TL'VL umop BuIA] ¥H

(@) (@)

6e=u v/=u

Bis -aN sS40

(eTT=V) sainseaw aAnIubod pue ajel LeaH

NIH-PA Author Manuscript

N Am J Psychol. Author manuscript; available in PMC 2014 October 31.



