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Mistaken conclusions about systemic exercise intolerance
disease being comparable to research case definitions of CFS:
A rebuttal to Chu et al.
Leonard A. Jason , Madison Sunnquist, Kristen Gleason and Pamela Fox

Center for Community Research, DePaul University, Chicago, IL, USA

ABSTRACT
The recent article by Chu et al. contrasted different case definitions
that have been used to describe chronic fatigue syndrome (CFS)
and myalgic encephalomyelitis (ME). In particular, their study
compared the new Institute of Medicine (IOM) criteria for systemic
exertion intolerance disease (SEID) with three other ME and CFS
case definitions. We appreciate these investigators attempting to
use and operationalize the new IOM criteria; however, we disagree
with their main conclusion that the percentage of patients selected
by the IOM criteria is comparable to the percentage selected by
other research case definitions. This conclusion could potentially
encourage investigators to use the IOM criteria for research
purposes. In this commentary, we discuss our observations of the
Chu et al. article with respect to their methodology, illustrating how
the conclusions of an investigation can be influenced by the
manner in which case definitions are operationalized.
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Chu and colleagues [1] recently contrasted different case definitions used to describe chronic
fatigue syndrome (CFS) and myalgic encephalomyelitis (ME). These case definitions included
the new Institute of Medicine (IOM) criteria for what they have termed systemic exertion intol-
erance disease (SEID) criteria [2], Fukuda et al.’s CFS criteria [3], the Canadian Consensus Cri-
teria (CCC) [4], and the Myalgic encephalomyelitis-International Consensus Criteria (ME-ICC)
[5]. The authors’ aim to use and operationalize the new IOM criteria is of importance.
However, in this commentary we explain our disagreement with the conclusion that the per-
centage of patients selected by the IOM criteria is comparable to the percentage selected by
other research case definitions. Before evaluating Chu et al.’s [1] major conclusion, we first
examine several methodological concerns in the Chu et al. [1] article. We then illustrate
how the conclusions of an investigation can be influenced by the manner in which case defi-
nitions are operationalized, and discuss implications for the use of case definitions in research.

Time frame for rating symptoms

A first methodological concern is that Chu et al. [1] used the DePaul Symptom Question-
naire (DSQ) in a non-standardized way, as they requested patients to rate symptom
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frequency and severity based on the recollection of their first 6 months of being ill,
whereas the validated DSQ asks patients about the past 6 months. Within the ‘strengths’
section of Chu et al.’s discussion, they indicate that this is a ‘unique feature’ of their study.
In our opinion, this approach compromises the interpretations of their findings. Their time-
frame for surveying symptoms is substantially different from the timeframe specified in
the validated DSQ, which is the standard past six months phrasing that all previous inves-
tigations with the DSQ have applied [6–12]. Certainly, all retrospective, self-report data
introduces biases that can decrease the reliability and validity of an assessment, and
this is particularly the case for patients with ME who often experience substantial cognitive
difficulties [13]. Requests to recall retrospective health assessment in the distant past are
particularly vulnerable to recall bias. As an example, for the symptom of pain, research has
found that longer reporting periods led to greater biases and reduced accuracy [14]. It is
possible that symptom reports in the study by Chu et al. [1] were inflated due to problems
that are common with longer recall timeframes [15].

There are several studies within the ME and CFS field comparing the reliability of
symptom assessment across varying recall timeframes. For example, Hawk et al. [16]
found that when using a time frame of the last six months of the illness, the average
intra-class correlation scores for items assessing the eight CFS case-defining symptoms
were very good. Evans et al. [17] also found the optimal time frame for reliably reporting
CFS symptoms was the last six months of the illness. These studies provide empirical
support for utilizing a standardized timeframe of the past 6 months when administering
the DSQ.

In summary, if a patient has been ill for many years – in the Chu [1] sample the mean
illness duration was 15.4 years – it is exceedingly difficult to remember the frequency and
severity of symptoms that occurred during the initial 6 months of illness. In addition, many
patients have a slow illness onset or are unsure of the onset, making it even more difficult
to locate and remember the first 6 months of their illness. By contrast, it is much easier to
remember the past six months. It is for this reason that our DSQ was standardized to
request symptom information only for the past 6 months of illness, and administering
the DSQ in unorthodox ways could introduce substantial biases that unwittingly challenge
the validity of the Chu et al.’s [1] findings.

Additional measurement issues

The Chu et al. [1] study also encountered problems in describing the DSQ instrument that,
as developers of the instrument, we would like to clarify. For example, they indicated that
several non-DSQ items were added to their study to reflect different case definitions,
implying that the DSQ did not have these items. However, three of the added items
Chu et al. listed for the purposes of their study had, in fact, been included in the DSQ
several years ago, and our recent DSQ studies have used these items (e.g. ‘Since the
onset of your problems with fatigue/energy, have your symptoms caused a 50% or
greater reduction in your activity level?’ ‘Do you experience frequent viral infections
with prolonged recovery periods?’ ‘Are you intolerant of extremes of temperatures
(when it is extremely hot or cold)?’). Chu et al.’s [1] research group has the right to
change the wording of several of these items or to add others, but it is best to accurately
characterize our instrument as it is currently being employed by investigators.
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We were also surprised that orthostatic intolerance (OI) affected such a large portion
(92%) of the Chu et al. [1] patients, but it was unclear how this domain was assessed.
The supplementary material only indicates that OI was abstracted from non-DSQ items.
Therefore, we are left to guess that the following two items were used: (1) ‘Have you
felt sick or uncomfortable standing still, for example, while waiting in line?’ and (2)
‘Have you fainted or felt like you were going to faint while standing?’ These items
appear to be rather broad, and are probably experienced by many people without signifi-
cant levels of OI. However, this issue points to the importance of carefully operationalizing
symptoms in our work regarding these case definitions.

It is also important to note that any questionnaire, including the DSQ, does not conclus-
ively diagnose a patient as having ME, and we always recommend that a thorough medical
and psychiatric examination should occur by trained health care professionals to rule out
other conditions that might be causing the symptoms. Finally, our DePaul research team
has an interest in having the DSQ described accurately by others, but we certainly are not
neutral or unbiased, as our group created the DSQ.

SEID criteria versus other case definitions

The major point of this commentary is that we disagree with the conclusion that the ‘SEID
criteria appear to perform similarly to the most employed criteria… ’ [1,p.12] . Different
symptom frequency and severity requirements were utilized when the SEID criteria
were applied than when other case definitions were applied. The IOM SEID criteria, as
operationalized by Chu et al [1], required symptoms to be of at least moderate severity
and frequency of at least half the time (ratings of 2 or greater on the DSQ frequency
and severity scales). However, for the CCC [4] and ME-ICC [5] criteria, they operationalized
the symptom thresholds in a manner such that symptom requirements could be fulfilled
with ratings of only 1 or greater (‘mild’ severity and occurring ‘a little of the time’). This
scoring system was biased toward allowing a higher percentage of patients to meet the
ME-ICC and CCC, as criteria, as they could be fulfilled with less frequent and severe symp-
toms. If the same frequency and severity requirements were used across case definitions
(i.e. frequency and severity requirements of 2 or greater), it is likely that the SEID would
have selected a higher percentage of patients than the CCC and ME-ICC. This result
would indicate that the IOM criteria do not select a comparable number of patients to
the CCC and ME-ICC, a finding in contrast to the conclusion of the Chu et al. [1] article.

To support the frequency and severity requirements they selected, Chu et al. [1] state
that similar scoring and cut-off rules apply to the Fukuda, CCC, and ME-ICC criteria (fre-
quency and severity scores of 1 or greater), which are different from those of the IOM
criteria (frequency and severity scores of 2 or greater). We accept this argument for
the Fukuda et al. criteria, but not for the CCC and ME-ICC criteria. If one inspects these
case definitions closely, it is apparent that there are different guidelines for the
Fukuda et al. [3] criteria versus the CCC [4] and the ME-ICC [5]. For the Fukuda et al. cri-
teria, the symptoms are described in the following way: ‘There needs to be the concur-
rent occurrence of 4 or more of the following symptoms, and all must be persistent or
recurrent during 6 or more months of the illness… ’ [3,p.956]. In other words, it is
unclear at what frequency or severity the symptoms need to occur over the 6 month
period for the Fukuda et al. criteria.
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In contrast to what is implied in the Chu et al. [1] article, the CCC and ME-ICC are more
specific about minimum symptom severity levels. For the CCC [4] case definition, issues of
symptom severity are mentioned throughout the document, such as in regards to pain,
where there must be a significant degree of myalgia. Authors of the CCC state on page
14: ‘In assessing severity and impact, compare the patient’s activity level to their premor-
bid activity level. Establishing the severity score of symptoms is important in the diagnos-
tic procedure.’ And on page 102, there is a chart for understanding the severity of
symptoms, as well as a scale that ranks symptom severity from zero to three–zero
being absent and three being severe. Severity is also indicated in the ME-ICC case defi-
nition. On page 333, the authors indicate that ‘Symptom severity impact must result in
a 50% or greater reduction in a patient’s premorbid activity level for a diagnosis of ME’
[5]. Thus, a symptom severity requirement was unclear for the Fukuda et al. criteria,
whereas the CCC and ME-ICC both provide more direction regarding severity’s impor-
tance. However, it is true that IOM criteria provide clear guidance on the frequency and
severity of symptoms, while the other criteria provide guidance that sometimes is a bit
less clear.

To summarize, when comparing the IOM criteria to the CCC and ME-ICC, it is important
to use similar symptom frequency and severity cut-offs. The conclusion of the Chu et al. [1]
article should be amended to state that the IOM criteria select a similar cohort of patients
to the CCC and ME-ICC, only when the symptom severity requirements to fulfill the CCC and
ME-ICC are lower than those required by the IOM. If the same frequency and severity
thresholds were required for the IOM criteria, the CCC, and the ME-ICC, then the CCC
and ME-ICC would select a smaller percentage of patients than the IOM criteria.

IOM’s policy on exclusionary illnesses

We also have a concern about the way the IOM case definition handles exclusionary ill-
nesses. Most significantly, the Chu et al. [1] article does not consider the fact that the IOM
criteria is, at best, unclear about how to determine whether an illness is comorbid versus
exclusionary. Within the IOM’s SEID Report Guide for Clinicians [18,p.4], it is stated: ‘The pres-
ence of other illnesses should not preclude patients from receiving a diagnosis of ME/CFS
(SEID) except in the unlikely event that all symptoms can be accounted for by these
other illnesses.’ The word ‘unlikely’ suggests that most other illnesses would be considered
comorbid, as it would be difficult to definitively prove that a patient’s SEID-like symptoms
stemmed solely from the other illness(es). Core IOM symptoms are not unique to SEID;
they are shared by a number of other conditions (e.g. cancer, Hashimoto’s, lupus, chronic
heart failure, etc.), and biomarkers do not exist for determining the root cause of each
SEID symptom. For example, a test does not exist to determine whether an individual’s
fatigue is due to cancer or whether SEID is amplifying an individual’s cancer-related fatigue.

Trying to determine whether an illness is exclusionary vs. comorbid is a difficult and
challenging diagnostic task. According to the IOM’s guidelines, if treatment resolves all
of the SEID symptoms, then the patient had another illness; however, if the treatment
does not resolve the issues, then the condition is comorbid with SEID. In other words,
determining if an illness is exclusionary relies on its successful treatment, but many
chronic illnesses, particularly psychiatric illnesses, do not have treatments that alleviate
all the symptoms.

4 L. A. JASON ET AL.
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Illness exclusion rules and CFS prevalence

This ambiguity around exclusionary criteria introduces issues of criterion reliability. In a
prior study, our group [19] found that the new SEID criteria could increase CFS prevalence
rates by 2.8 times current estimates. For example, of a subset of 19 participants identified
as having Melancholic Depression, 47% met the SEID criteria, and for those with a medical
reason for their fatigue, 48% met SEID criteria. In their article, Chu et al. [1,p.10] discounted
these findings, saying that the ‘diagnosis of the medical conditions used for comparison
were likely not based solely on patient report of symptoms but also through confirmatory
testing and response to treatment.’ Yet, our study [19] used data from a community-based
sample that included physician diagnosis and medical and psychiatric work ups [20], so
our results did not need to rely on patient reports of symptoms. The Chu et al. [1] study
did use a screening instrument intended to exclude those with an alternate medical, psy-
chiatric, or known infectious cause that explains their CFS-like symptoms. Using such an
instrument would eliminate many of the comorbid conditions that exist in general clinical
practices, as well as those we found in our community-based study [20]. In other words,
using a screening tool probably mitigated the likelihood that exclusionary illnesses were
included within the IOM category in the Chu et al. study, and medical providers and
researchers will not necessarily use such an instrument.

Diagnostic difficulties in determining illness exclusions

The following example attempts to elucidate several consequences of considering ill-
nesses to be comorbid instead of exclusionary. Cognitive dysfunction is a common
symptom of major depressive disorder [21], as well as a symptom included in the SEID cri-
teria. There is no objective test for determining whether an individual’s cognitive dysfunc-
tion is caused by depression or SEID, and neither illness has a curative treatment that is
100% effective. Therefore, if an individual fulfilled criteria for both illnesses, he or she
would be diagnosed with comorbid SEID and depression. Though a specialist physician
could likely differentiate pure depression from comorbid SEID and depression, non-
specialist physicians report confusion about identifying and diagnosing ME and CFS [22].

This issue is further amplified by the dearth of ME and CFS specialists [23]; most individ-
uals will be diagnosed by non-specialists. These factors could interact to increase the like-
lihood that individuals with pure depression will be diagnosed with comorbid SEID and
depression, affecting their treatment plan and potentially delaying effective treatment
strategies. We recognize that the SEID criteria were created for clinical purposes, but clini-
cal diagnoses also have implications for research. Research studies often rely upon prior,
clinical diagnoses when generating samples for ME and CFS research, as random, commu-
nity-based samples are costly and require extensive time to obtain. Inaccurate clinical
diagnoses could increase the prevalence of null or erroneous research findings, as signifi-
cant proportions of research samples could include individuals who do not have ME or
CFS. For example, if many individuals in a study of graded-exercise interventions have
depression, but had been diagnosed with comorbid SEID and depression, this study
would be more likely to find a positive effect (as exercise can be effective for individuals
with depression) and erroneously conclude that exercise is an effective intervention for ME
and CFS.

FATIGUE: BIOMEDICINE, HEALTH & BEHAVIOR 5
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Conclusion

In summary, Chu et al.’s [1] article deals with the need for the IOM criteria to be as inclus-
ive as other case definition criteria. In other words, they are looking to see if the IOM cri-
teria are sensitive to identifying cases of CFS. This is an important concern for clinical case
definitions, which are designed to detect those who might need treatment, and so may
want to error on the side of inclusivity. However, our group at DePaul is concerned with
the fact that clinical case definitions that are overly inclusive could misdiagnose individ-
uals who have other conditions, rather than CFS or ME specifically. In other words, we are
concerned with establishing a research case definition that is designed to identify
patients in such a way as to avoid mistakenly including a false positive. Therefore,
while we may agree that IOM is sensitive in that it is able to inclusively identify many
of those with CFS, we do not believe that it is specific enough to be used for research
purposes (i.e. it is overly inclusive). Although Chu and colleagues do not advocate for
its use as a research case definition, we elaborate this point here because we think
the distinction of research and clinical case definitions is critical for the advancement
of ME and CFS research, and by suggesting that the SEID captures as many patients
as the ME-ICC and CCC, they are implicitly suggesting that the IOM could be used for
research purposes. Given the failure of our field to specify a research case definition, it
is likely that researchers will either continue to use the Fukuda et al. criteria, employ
other clinical criteria, or begin to use the IOM criteria. There is some evidence of this,
as the recently released funding announcement for ME/CFS Center grants [24] rec-
ommended using both the CCC and IOM as case definitions.

Finally, we appreciate the authors thanking ‘Dr. Leonard Jason and Madison Sunnquist
of DePaul University for their preliminary analysis of the data,’ but their conclusions as
stated in their discussion are not ones that we have endorsed, for the reasons mentioned
above. We do believe that their use of two sets of severity and frequency thresholds to
assess the Fukuda criteria for fatigue is a useful contribution to the field.
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