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Abstract

BACKGROUND:

Cochrane recently amended its exercise review for Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS) in response to an of�cial complaint.

OBJECTIVE:

To determine if the amended review has addressed the concerns raised about the previous
review and if exercise is an effective treatment that restores the ability to work in ME/CFS.

a; *

b

https://content.iospress.com/search?q=author%3A%28%22Vink,%20Mark%22%29
https://content.iospress.com/search?q=author%3A%28%22Vink-Niese,%20Friso%22%29
https://orcid.org/0000-0003-1079-5647
mailto:markvink.md@outlook.com
https://content.iospress.com/journals/work
Gitte
Maskinskrevet tekst
Akutte og kroniske skader ved PEM 

Gitte
Maskinskrevet tekst

Gitte
Maskinskrevet tekst

Gitte
Maskinskrevet tekst



06.05.2022 15.57 Graded exercise therapy does not restore the ability to work in ME/CFS – Rethinking of a Cochrane review - IOS Press

https://content.iospress.com/articles/work/wor203174 2/45

METHOD:

The authors reviewed the amended Cochrane exercise review and the eight trials in it by paying
particular interest to the objective outcomes. We also summarised the recently published
review of work rehabilitation and medical retirement for ME/CFS.

RESULTS:

The Cochrane review concluded that graded exercise therapy (GET) improves fatigue at the end
of treatment compared to no-treatment. However, the review did not consider the unreliability
of subjective outcomes in non-blinded trials, the objective outcomes which showed that GET is
not effective, or the serious �aws of the studies included in the review. These �aws included
badly matched control groups, relying on an unreliable fatigue instrument as primary outcome,
outcome switching, p-hacking, ignoring evidence of harms, etc. The review did also not take
into account that GET does not restore the ability to work.

CONCLUSION:

GET not only fails to objectively improve function signi�cantly or to restore the ability to work,
but it is also detrimental to the health of≥50% of patients, according to a multitude of patient
surveys. Consequently, it should not be recommended.

1 Introduction

The Cochrane exercise review by Larun et al. for Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS) was published in 2015 [1]. This triggered responses from a number of
people, most notably Kindlon and Courtney [2, 3]. In their replies, the reviewers did not address
the concerns that were raised. Consequently, Courtney lodged a formal complaint [4]. He
discussed a number of problems with the review which led him to determine that the authors
came to an incorrect conclusion. An independent review of the Cochrane exercise review was
published [5] in October 2018, in which the authors con�rmed the concerns raised by Kindlon,
Courtney and others, namely, that the studies in the Cochrane review exhibited serious
problems that extended to the Cochrane review itself.

According to that independent review, the Cochrane review not only ignored those problems
but also ignored the objective outcomes which showed that exercise therapy does not lead to
signi�cant objective improvements in patients with ME/CFS. In October 2019, in response to
the complaint by Courtney, Larun et al. published an amended Cochrane exercise review [6]. In
this article, we will summarise and review this, to determine if the reviewers adequately
addressed the concerns of Kindlon, Courtney and the aforementioned independent review. This
determination is vital as the Cochrane review is an important document for patients and
doctors worldwide.

We also intend to summarise the recently published review of work rehabilitation and medical
retirement for ME/CFS [7]. We will focus on the most important things in both papers - with
regards to occupational therapists, occupational health doctors and others involved in
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rehabilitation of ME/CFS patients - to answer the following questions:

• Should ME/CFS patients be treated with GET?

• Is GET safe to use in ME/CFS?

• Does GET lead to clinically signi�cant objective improvements?

• Does GET restore the ability to work in ME/CFS?

2 The amended Cochrane exercise review

According to Larun et al., “Chronic fatigue syndrome (CFS) or myalgic encephalomyelitis (ME)
is a serious disorder characterised by persistent postexertional fatigue and substantial
symptoms related to cognitive, immune and autonomous dysfunction.” “The review included
eight randomised controlled trials (RCTs) with data from 1518 participants (adults) with a
primary diagnosis of CFS, from all diagnostic criteria, who were able to participate in exercise
therapy.” The reviewers concluded that: “Most studies had a low risk of selection bias. Exercise
therapy probably has a positive effect on fatigue in adults with CFS and they may have
moderately better physical functioning [at the end of treatment] compared to usual care or
passive therapies. The evidence regarding adverse effects is uncertain. All studies were
conducted with outpatients diagnosed with 1994 criteria of the Centers for Disease Control and
Prevention or the Oxford criteria, or both. Patients diagnosed using other criteria may
experience different effects” [6].

It is important to note that persistent post-exertional fatigue is not the main characteristic of
the disease. ME/CFS is most commonly characterised by post-exertional malaise (PEM). The
prestigious American Institute of Medicine (IOM, now the National Academy of Medicine),
de�ned PEM as an exacerbation of some or all of an individual’s ME/CFS symptoms that occurs
after physical or cognitive exertion and leads to a reduction in functional ability. The IOM
concluded that ME/CFS is a systemic exertion intolerance disease [8]. Modern diagnostic
criteria of ME/CFS, like the Canadian consensus criteria from 2003 [9], or the international
consensus criteria from 2011 [10], require post-exertional malaise to be present in order to be
diagnosed with the illness.

2.1 Selection criteria

Despite concerns identi�ed by Kindlon and Courtney [2, 3], the Cochrane review relied on
studies known for using poor selection criteria. Three studies in the review used the 1994 CDC
criteria, often referred to as the Fukuda criteria (Jason et al., 2007; Moss-Morris et al. 2005;
Wallman et al., 2004 [11–13], and the �ve other studies used the Oxford criteria (Fulcher and
White, 1997; Powell et al., 2001; Wearden et al., 1998; Wearden et al., 2010; White et al., 2011
[14–18]. The only criterion according to the Oxford criteria, is six months or more of chronic
disabling fatigue [19]. The Fukuda criteria also require four or more of eight speci�ed other
symptoms [20]. PEM, the main characteristics of the disease, is not a requirement according to
the Oxford criteria and only an optional requirement according to the Fukuda criteria. In a
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study by Friedberg et al. [21], 15% of people labelled by the Fukuda criteria as having ME/CFS,
were in fact healthy people. Baraniuk [22] found that the Oxford criteria inappropriately select
healthy subjects with mild or chronic idiopathic fatigue and mislabel them as ME/CFS. A report
commissioned by the American National Institute of Health (NIH), concluded in 2014 that the
Oxford criteria are �awed and lead to the inclusion of people with other conditions,
confounding the ability to interpret the science [23]. That report stated that: “Continuing to use
the Oxford de�nition may impair progress and cause harm” [23, 24]. The Agency for Healthcare
Research and Quality (AHRQ) stated in 2016 that “using the Oxford case de�nition results in a
high risk of including patients who may have an alternate fatiguing illness or whose illness
resolves spontaneously with time” [25]. Both the NIH and AHRQ recommend that the Oxford
de�nition should be retired.

The use of the Oxford and the Fukuda criteria by the eight studies of the review, means that it is
likely that these studies included patients who did not have ME/CFS. Because of these
challenges with the selection criteria, the conclusions of the Cochrane review are questionable.

2.2 Problems with the controls

According to the Cochrane review [6], there was a problem with matching in Jason et al. (2007)
[11], because the relaxation group (RELAX) had a higher mean physical functioning score at
baseline than the anaerobic activity group (ACT), 53.77 versus 39.17. However, the objective 6-
minute walk test results at baseline were very similar: 1335 (ACT) versus 1317 (RELAX; higher
scores indicating better outcome).

But in �ve of the other eight studies, the review ignored the fact that the control groups were
not evenly matched. For instance, in Wearden et al. (1998) [16], there was a difference in age
between the exercise and placebo drug group (40.4) and the exercise placebo and placebo drug
group (37.6); in illness duration (34.5 and 22.0 months) and �tness according to the oxygen
uptake during cardiopulmonary exercise testing (CPET; 19.9 versus 26.0 for the treatment and
control group respectively).

In Fulcher and White (1997) [14], there was a difference in physical fatigue on the visual
analogue scale with scores of 161 (GET) and 177 (�exibility) and oxygen consumption scores
during CPET (31.8 versus 28.2 �exibility); the Chalder fatigue scores were 28.9 and 30.5 at
baseline and the SF 36 general health scores were 41 and 33 for exercise and �exibility
respectively. This indicates that the participants in the �exibility control group had worse
�tness and physical health than participants in the treatment group. Also, the oxygen
consumption scores in the exercise group indicate that participants in this group had normal
�tness at baseline.

In Moss-Morris et al. (2005) [12], there were big differences in mean age (36.7 exercise versus
45.48 control); illness duration (2.67 years exercise versus 5.0 years control) and physical
functioning scores (53.1 exercise versus 45.65 control).
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In Wearden et al. (2010) [17], there was a signi�cant difference in comorbidities: 44.2%
(treatment) and 33.7% (no-treatment) had no comorbidities and 33.0% (treatment) and 43.0%
(no-treatment), had two or more comorbidities. In White et al. (2011) [18], there was a
difference in quality of life between the adaptive pacing (APT) control group (0.48) and GET
(0.52). This suggests that the APT group was more disabled.

The control groups in a number of trials were in reality no-treatment control groups. No-
treatment was labelled standard medical care in Moss-Morris et al. (2005) [12], general
practitioner treatment as usual in Wearden et al. (2010) [17], specialist or standardised medical
care (SMC) in Powell et al. (2001) [15] and White et al. (2011) [18] and exercise placebo in
Wearden et al. (1998) [16]. These studies had not organised regular comparison treatment
where patients would receive the same number of sessions, the same care and attention
etcetera, from practitioners who were as positive about their control treatment as the
practitioners would be in the treatment group. Assignment to ‘no-treatment’ may strengthen
participants’ beliefs that they will not improve, thereby reducing the chance of spontaneous
improvement [26]. White et al. (2011) [18] documented therapeutic alliance and adherence to
manual. Figures were provided for both questions for APT, CBT and GET yet no �gures were
provided for SMC, con�rming that SMC was a no-treatment control group.

In conclusion, in �ve of the eight trials, there was a signi�cant difference in level of disability
between participants in the treatment groups and those in the control groups. Also, instead of
receiving a control treatment, in most trials they received no-treatment. In view of these
problems, one cannot safely conclude that GET is an effective treatment.

2.3 GET de�nition challenges

There were additional concerns about the de�nitions of GET and pacing in Wallman et al.
(2004) [13]. The researchers stated that they studied GET and pacing, which they described in
the following manner. “Subjects choose walking, cycling or swimming. Subjects were instructed
to exercise every second day, unless they had a relapse. If this occurred, or if symptoms became
worse, the next exercise session was shortened or cancelled. Subsequent exercise sessions were
reduced to a length that the subject felt was manageable. This form of exercise, which allows for
�exibility in exercise routines, is known as pacing.” In graded exercise therapy for ME/CFS,
planned physical activity and not symptoms dictate what participants do [27]. Wallman et al.
was therefore a study of pacing and not one of graded exercise and pacing.

2.4 Bias

Larun et al. [6] report that selection bias in the studies they included is low. Selection bias is the
bias introduced by how participants are selected and who researchers include or exclude from
their studies [26]. It is also introduced when a large percentage of patients who are eligible for a
study are not included in it. In this manner, a study could select participants who the
researchers think are the most likely to bene�t from their intervention. This was a particular
problem in the PACE trial by White et al.(2011) [18] and Fulcher and White (1997) [14], which



06.05.2022 15.57 Graded exercise therapy does not restore the ability to work in ME/CFS – Rethinking of a Cochrane review - IOS Press

https://content.iospress.com/articles/work/wor203174 6/45

both used the very wide and not well de�ned Oxford criteria; only 20.3% (640/3158) and 39.5%
(66/167) of the screened participants, respectively, were selected as can be seen in Table 1. This
table also shows a number of other forms of bias in the studies.

Table 1

Potential forms of bias in the trials

Study Crit % of

screened

patients

selected

Blinded

study

Researchers

alliance to

the

treatment

Objective

primary/

secondary

outcomes

used

Protocol

published/

published

before the

start of

the trial

Changes

to

protocol

after

the start

of the

trial

All

outcomes

reported

Fulcher

and

White

(1997)

[14]

Ox
39.5%

(66/167)
No Yes No/yes No –– ?

Jason et

al.

(2007)

[11]

FuC
100%

(114/114)
No No No/yes No –– ?

Moss-

Morris

et al.

(2005)

[12]

FuC
96.1%

(49/51)
No Yes No/yes No –– ?

Powell

et al.

(2001)

[15]

Ox
47.4%

(148/312)
No Yes No No –– ?

Wallman

et al.

(2004)

[13]

FuC
82.9%

(68/82)
No Yes No No –– ?
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Study Crit % of

screened

patients

selected

Blinded

study

Researchers

alliance to

the

treatment

Objective

primary/

secondary

outcomes

used

Protocol

published/

published

before the

start of

the trial

Changes

to

protocol

after

the start

of the

trial

All

outcomes

reported

Wearden

et al.

(1998)

[16]

Ox
59.9%

(136/227)
No Yes No No –– ?

Wearden

et al.

(2010)

[17, 28]

Ox
65.9%

(296/449)
No Yes No/yes Yes/no Yes No

White et

al.

(2011)

[18, 29]

Ox
20.3%

(641/3158)
No Yes No/yes Yes/no Yes No

Crit: criteria; FuC: Fukuda criteria; ItT: intention to treat; Ox: Oxford criteria.

Three studies (Fulcher and White, 1997; Jason et al., 2007; Moss-Morris et al., 2005) [11, 12, 14]
did not have entry score requirements. In Wearden et al. (1998) [16] entry requirements were
such that relatively high-functioning participants could be included as they used a physical
functioning entry score of up to 83.3, whereas a score of 84 is the mean score for the UK
working age population according to White et al. (2011) [18] (0–100, high score meaning better
physical functioning). In Powell et al. (2001) [15], a physical functioning entry score of up to 24
(included, which corresponds to a score of 70 on the scale of 0–100 [28]) out of 30 was used.
This is barely below the score of 25 (equivalent to 75) or more - an improvement on just one of
the 20 questions/items - which was used to deem the study’s treatment successful. Only three
studies (Wearden et al., 1998; Wearden et al., 2010; White et al., 2011) [16–18] had entry
requirements for fatigue even though fatigue was a primary outcome of most studies included
in the Cochrane review.

Further questions about selection bias are raised in Moss-Morris et al. (2005) [12], where 77.6%
of patients were well enough to be in work. But also in both Fulcher and White (1997) [14] and
Moss-Morris et al. (2005) [12], where participants already had normal objective mean physical
functioning/�tness scores at trial entry as was found by the reanalysis of the Cochrane exercise
review [5]. Moreover, Moss-Morris et al. (2005) [12] had a biased sample: participants were from
a private clinic and had contacted the university, so were self-selected just like the participants
in Jason et al. (2007) [11]. These participants were thus invested in the trial and more likely to
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believe in the possible effectiveness of the intervention. But at the same time, contrary to most
ME/CFS patients, they were also less likely to have problems with exercise, because if they had,
it is unlikely that they would have volunteered for an exercise study.

2.4.1 Selective reporting (reporting bias)

2.4.1.1. p-hacking and endpoint changes.

According to the Cochrane review [6], “Wearden 2010 and White 2011 referenced published
protocols. We checked these against the published results, and found that reporting was
adequate and that the risk of bias was low.”

Wearden et al. (2010) is more commonly known as the FINE trial (FINE: Fatigue Intervention by
Nurses Evaluation). The entry criteria of this trial were changed from the Fukuda to the even
wider Oxford criteria, eight months into a four-year long trial. No reason was given [31].
According to the FINE trial protocol [28], primary outcomes were to be self-reported physical
functioning and fatigue at one year. Yet in the 2010 paper, the outcomes at 20 weeks (end of
treatment) were added and were suddenly the most important ones. The reason for this might
be that the fatigue outcome at 70 weeks showed a null effect.

Further, the FINE trial’s fatigue scores were changed from bimodal (0–11) to Likert (0–33) after
the 2010 paper was published, in a Rapid Response in the BMJ [34] and in their economic
analysis [33]. This change was made despite the fact that two of the authors (including the
Principal Investigator) concluded in a paper, devoted to analysing the use of the Chalder
Fatigue scale in ME/CFS [35], that near-maximal scoring on six physical fatigue scale items
from the total of 14 items (�ve if the 11 item scale is used) supports using the two-point
bimodal, rather than the four-point Likert scoring. Once re-scored, there was now a clinically
modest, but statistically signi�cant, effect of pragmatic rehabilitation compared with no-
treatment at both outcome points. However, altering measures in this way after the trial to �nd
a small effect suggests a form of p-hacking. This is a type of bias which “occurs when
researchers collect or select data or statistical analyses until nonsigni�cant results become
signi�cant” [36].

White et al. (2011) [18] is better known as the PACE trial (PACE: Pacing, Activity, and Cognitive
behaviour therapy: a randomised Evaluation). The Cochrane review [6] notes that some readers
claim that the study should be viewed as a post hoc study because “The protocol and the
statistical analysis plan were not formally published prior to recruitment of participants.” They
also note that “The study authors oppose this, and have published a minute from a Trial
Steering Committee (TSC) meeting stating that any changes made to the analysis since the
original protocol was agreed by TSC and signed on before the analysis commenced.” Because of
this, the Cochrane review concluded that there was a low risk of selective reporting in this trial.
However, as Evans noted in his article on changing endpoints after the start of a clinical trial, “A
fundamental principle in the design of randomized trials involves setting out in advance the
endpoints that will be assessed in the trial, as failure to prespecify endpoints can introduce bias
into a trial and creates opportunities for manipulation” [37]. Moreover, the PACE trial involved
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the recruitment of “641 participants” “between March 18, 2005, and Nov 28, 2008” [18] and
according to a Freedom of information request [38], the approval by the TSC, as mentioned by
the Cochrane reviewers, was given on 4 September 2009. This means that the researchers had
ample time to have a look at the results of most or all of the participants before this date.
Finally, it was a non-blinded trial and researchers in such trials usually have a good indication
of how participants are responding to the treatments under investigation, even if they do not
look at the data.

2.4.1.2. Not publishing and/or ignoring objective outcomes.

The FINE trial’s only objective (secondary) outcome measure (step test) was omitted from the
2010 paper, even though not publishing results jeopardizes the validity of a study [32]. The step
test results were published three years later [33] and they showed that there were no objective
differences between exercise (pragmatic rehabilitation or PR) and no-treatment.

In the PACE trial, baseline �gures were captured for one objective test, the actometer, a reliable
measure of activity to assess improvement objectively [39], but were not recorded at the end of
the trial. According to the PACE trial researchers, that would have been too great a burden [40]
for patients, even though they had consented to use the actometer before and after treatment.
On top of this, participants had completed moderately effective treatment according to the trial
itself [18]; around 60% of those in the CBT and GET groups had substantially improved and 22%
had actually recovered according to the researchers [41]. Consequently, it would have been
more of a burden at the beginning than at the end of the PACE trial.

Also, the PACE trial’s step test results were not published in the original 2011 paper. The
researchers waited till 2015 to publish a �gure labelled �tness, depicting the outcome and they
wrote the following about it: “There were no effects on...physical �tness” [42]. In other words,
the step test showed that CBT and GET did not lead to objective improvement. The mean
�tness scores, however, have still not been published and the investigators refuse to release the
individual data of the step test.

2.4.1.3. Overlap in entry and recovery criteria.

An important problem of the PACE trial is that the investigators made an extensive number of
endpoint changes as mentioned before [18, 40, 43, 44]. As a result there was suddenly an
overlap in entry and recovery criteria. Consequently, 13.3% of participants were already
recovered, according to one (12.8%) or two (0.5%) of the recovery criteria, at trial entry - before
receiving any treatment [45].

These changes affected both the physical function scores (PF) and the fatigue scores. The
minimum PF required to qualify as recovered was reduced from 85 to 60 [18], even though a
score of 65 or less represents “abnormal levels of physical function” according to the PACE
trial’s own recovery article [41]. The maximum score for trial entry was increased from 60 to 65
(0–100; higher scores indicating better functioning). Participants with a score of 60 to 65
(inclusive) were thus considered ill enough to participate, to have an abnormal level of physical
functioning, and be severely disabled according to the literature [46]. Yet at the same time, with
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the same physical function scores, they were also recovered according to the PACE trial’s
recovery article [41]. One cannot be severely disabled and recovered at the same time.
Moreover, three participants (0.45%) saw their physical functioning score go down from 65 to
60, re�ecting deterioration, and three others (0.45%) had unchanged physical functioning
scores, but all (0.9%) were still classed as recovered, according to the physical functioning
recovery criterion [47]. Clearly, this classi�cation of recovery - even when patients had no
change or negative change from baseline, or when they were still severely disabled - could lead
to misleading conclusions. For example, newspapers, doctors and medical guidelines could
conclude that patients can talk and exercise their way out of this illness, when in reality, the
PACE trial’s own data shows that this is not the case and an incorrect conclusion.

A similar misclassi�cation happened to the fatigue scores. When PACE was registered with the
ISRCTN on 22 May 2003, participants needed a Chalder Fatigue Scale (ChFS) score of four or
more to be classed as ill enough to take part [48]. The ChFS entry criterion was changed to six
or more before the trial started and then, during a non-blinded trial, switched from bimodal to
Likert, 18 or more to qualify. To be classed as recovered, a bimodal score of≤3 out of 11, which
represented a screening threshold for abnormal fatigue, and which equates to a Likert score of 9
or less, was changed to a Likert score of 18 or less (0–33) [41]. Consequently, with a Likert score
of 18, one was simultaneously classed as disabled and recovered. Yet in a properly conducted
trial this should not happen. Nor should participants be selected for a trial who already ful�ll
one or more of the recovery criteria at trial entry - before receiving any treatment.

These endpoint changes increased recovery rates of CBT and GET 4-fold. Had the PACE trial
stuck to the protocol-de�ned endpoints, then there would have been no statistically signi�cant
difference in recovery rates between the four treatment groups [44].

Consequently, the risk of selective reporting in Wearden et al. (2010) [17] and White et al.
(2011) [18] was high, not only because some of the outcomes were not reported or only reported
many years later, but also because not all outcomes were reported in accordance with their pre-
de�ned protocols [28, 29].

2.4.2 Allegiance bias

The allegiance effect points to signi�cant researcher and clinician bias. Psychotherapeutic
treatments and treatments based on presumed psychiatric aetiology have been reported to be
especially susceptible to the allegiance effect [49]. Part of the issue of allegiance bias in
psychological therapies in particular is that measures are often subjective, and the clinician
may unconsciously prod the subject to respond to their favoured therapy or not respond to a
therapy they consider ineffective. For example, a therapist’s con�dence in their therapy of
choice is almost certainly perceptible to the patient, even when this is not overtly advertised
[50].

The review itself and 7 of the 8 studies (Jason et al., 2007, the exception [11]) were conducted by
researchers with an allegiance to a particular model of ME/CFS and to two interventions, CBT
and GET, who wanted to prove their own theories. Generally, in studies examining more than
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one treatment approach, the treatment favoured by the researchers tends to outperform other
treatments [51–53]. Several factors may contribute to this effect, but one is likely to be the
manner in which the non-favoured, comparison treatment is conceptualised and implemented.
Often, when a treatment is used as a comparison condition, it may be implemented in a weaker
form then when it is used clinically. Usually investigators may not believe in the effectiveness of
the control condition [54]. Consequently, treatments might not be presented to participants as
equally likely to lead to improvement. This is especially important when the primary outcomes
are self-report measures which can be strongly in�uenced by patients’ expectations. Finally, a
researcher’s enthusiasm for a particular treatment can also lead them to overinterpret their
�ndings or overlook limitations [54].

Before they conducted their research, White (principal investigator of the PACE trial by White
et al. (2011) [18] and co-author in Fulcher and White (1997) [14]), Moss-Morris, Wearden,
Powell, Chalder and Sharpe (co-authors of the PACE trial) were all known to have favoured the
approach to the illness being tested. These investigators are strong proponents of the
‘unhelpful cognitions’ theory of ME/CFS, which they and other colleagues, had originated
and/or actively promoted. If their trials had failed to show signi�cant improvement and
recovery through GET, this would have undermined the very theories of reversibility to which
the investigators have dedicated their careers. Consequently, the risk of latent bias was
palpable from the outset [55]. It is notable that Jason et al. (2007) [11], the only study
conducted by a researcher without an allegiance to the model, concluded that none of the four
treatment strategies was “superior to another treatment strategy in all areas.”

2.5 Primary outcomes of the review

The primary outcomes of the review are fatigue and adverse effects. Larun et al. concluded that
after 12 to 26 weeks, exercise therapy probably reduces fatigue by 3.4 points on the Chalder
fatigue scale (0 to 33) compared to no-treatment (usual care and waiting-list) or relaxation and
�exibility. They also concluded that the effect on fatigue after 52 to 70 weeks, is uncertain [6].

Larun et al. also conducted a sensitivity analysis to assess the impact, effect or in�uence of key
assumptions such as different de�nitions of outcomes, protocol deviations and missing data, on
the overall conclusions of a study [56]. Their sensitivity analysis showed that there was
considerable heterogeneity at the end of treatment which was caused by the deviating results in
Powell et al. (2001). Exclusion of that study from their analysis removed the heterogeneity but
it also reduced the treatment effect or standardised mean difference (SMD) of exercise therapy
according to Larun et al., from 0.66 to 0.44, which equates to the aforementioned 3.4 points and
2.2 points on the Chalder fatigue scale, respectively [6].

Chalder Fatigue scores from the two studies (Powell et al. (2001) [15] and Wearden et al. (2010)
[17]) that used the 11-point bimodal scale were re-scored by the reviewers on the 33-point
Likert scale. However, as discussed earlier, when this was done by Wearden et al. (2010) [17], a
non-statistically signi�cant difference was transformed into a clinically modest, but
statistically signi�cant effect [33, 34]. It is a matter of concern, that changing one of�cial way of
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scoring an instrument to the other of�cial way can lead to a different outcome. Consequently,
the Chalder fatigue scale should not be re-scored. It also raises questions about its suitability as
a primary outcome in the Cochrane review.

To help quantify the minimal important difference (MID) for fatigue, the Cochrane reviewers
used a study by Goligher et al. from 2008 [57] among people with systemic lupus erythematosus
(SLE). Goligher et al. reported a threshold of around 2.3 points for a minimal clinically
important difference (MCID) change on the 33-point Chalder Fatigue Scale, an effect size that
corresponds to an SMD of about 0.36. But other studies reported a higher MCID than that
chosen by Cochrane. For example, a study by Pouchot - one of the authors of Goligher et al. -
which was also from 2008, found that the MCID for fatigue in rheumatoid arthritis (RA) was 3.3.
(Most persons with RA complain of fatigue). Pouchot was also part of the Ad Hoc Committee on
SLE Response Criteria for Fatigue [59]. This committee concluded that the MCID should be a
decrease of fatigue of 15%. Pouchot and Liang, two of the authors of Goligher et al., Pouchot et
al. and the Ad Hoc Committee, were also part of the most recent study by Pettersson et al. [60]
that was set up to determine the MCID for seven measures of fatigue in SLE. Pettersson et al.
concluded in 2015 that the standardized MCID was 0.54, representing an improvement in
fatigue of 4.4 on the 33-point Chalder Fatigue Scale. Finally, a study by Ridsdale et al. [61], into
the ef�cacy of exercise therapy for people who presented with chronic fatigue in primary care,
concluded that the mean difference between exercise and control group on the Chalder Fatigue
Scale should be 4 points.

The Cochrane review analysed the outcome of the Chalder fatigue questionnaire, which was
used by seven studies (Jason et al. (2007) [11] the exception as it used the fatigue severity scale
or FSS). However, contrary to the other studies, Fulcher and White (1997) [14] actually used two
different fatigue scales. Unfortunately, the outcome on the VAS scale, which showed less
improvement than the Chalder fatigue scale, was not analysed by the Cochrane review. After 12
weeks of treatment (end of treatment), the Chalder fatigue score had improved by 18.7%
(5.4/28.9) compared to the control group, yet the total fatigue score on the visual analogue
scale (VAS) had only improved by 6.4% (20/312). The VAS also highlighted the fact that the two
groups in Fulcher and White (1997) were not evenly matched for physical fatigue with scores of
161 (GET) and 177 (�exibility control group). The scores for mental fatigue 151 (GET) and 148
(�exibility) were evenly matched. The 10% difference in physical fatigue scores is matched by a
11.3% (3.6/31.8) difference in oxygen consumption between the two groups (31.8, GET and 28.2,
�exibility).

There are also other problems with choosing fatigue, measured by the Chalder fatigue scale or
questionnaire, at the end of treatment as the primary outcome. First of all, the protocol of
Wearden et al. (2010) [17], better known as the FINE trial, noted that “Assessment at week 70 is
required because short-term assessments of outcome in a chronic health condition such as
CFS/ME can be misleading” [28]. Secondly, there are many issues with the Chalder fatigue scale
(ChFS). The reanalyses of the Cochrane GET and CBT reviews listed a total of 10 different
problems with it [5, 62]. The following �ve are some of the most important ones:
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• The ChFS does not provide a comprehensive re�ection of fatigue related severity,

symptomology or functional disability in ME/CFS;

• The ChFS suffers from the ceiling effect so that a maximum score at baseline cannot increase

even if there is deterioration during the trial;

• Few items on the ChFS clearly relate to fatigue;

• The ChFS is unable to distinguish between ME/CFS and primary depression;

• Its scoring has limited evidence of test-retest reliability.

An important problem of the Chalder fatigue scale is the above mentioned ceiling effect. This
means that a maximum score at baseline cannot increase, even if there is deterioration during
the trial. The released individual participant data [63, 64] of both Wearden et al. (2010) [17] and
White et al. (2011) [18], the only two trials of the eight that released these data, show that a
large percentage of participants in both trials had the maximum Chalder fatigue scores at
baseline as can be seen in Table 2. If these patients with maximum scores at baseline, for
example, had improved on three of the 11 items, and deteriorated on eight, then they should
have been classi�ed as deteriorated by �ve points (eight minus three). But as the eight scores
could not get worse, these patients would actually be classi�ed as having improved by three
points.

Table 2

Percentage of participants with (near) maximum Chalder fatigue scores at baseline

Study Bimodal

11

Bimodal

10

Bimodal

9

Total

bimodal

Likert

33

Likert

32

Likert

31

Likert

30

Total

Likert

9 –11 30 –33

Wearden et

al. (2010)

[17, 63] (n = 

196)

147

(75%)

19

(9.7%)

14

(7.1%)

180

(91.8%)

57

(29.1%)

17

(8.7%)

16

(8.2%)

18

(9.2%)

108

(55.1%)

White et al.

(2011) [18,

64] (n = 640)

417

(65.2%)

106

(16.6%)

57

(8.9%)

580

(90.6%)

93

(14.5%)

53

(8.3%)

58

(9.1%)

78

(12.2%)

282

(44.1%)

Number of participants (%); bimodal scoring: 0, 0, 1, 1 (0–11); Likert scoring: 0, 1, 2, 3 (0–33); Wearden

et al. (2010) [17] released individual data for the treatment group and the supportive listening group

which they used for another study [65]. Data for the no-treatment control group was not released.

Table 2 also includes the �gures and percentages for some other scores, because for example
with a Likert score of 30, patients had the maximum score on at least eight of the 11 questions.
This means that even if they did deteriorate on those eight questions, their scores could not
re�ect that.
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Another problem of the Cochrane conclusion based on the fatigue scores is highlighted in
Table 3. It shows that at the end of treatment, in the three studies that speci�ed a minimum
fatigue entry requirement, patients were still ill enough to re-enter that study and receive the
same treatment again. If a treatment would be truly effective, this would not be the case.

Table 3

Fatigue scores at the end of treatment compared to entry requirement

Study Baseline End of treatment Fatigue score entry requirement

Wearden et al. (1998) [16] 33.7 28.7 4 or more

Wearden et al. (2010) [17] 10.49 8.39 4 or more

White et al. (2011) [18] 28.2 21.7 18 or more

A minimum fatigue entry score was not speci�ed in the other �ve studies - Fulcher and White
(1997), Jason et al. (2007), Moss-Morris et al. (2005), Powell et al. (2001) and Wallman et al.
(2004) [11–15]. Why they did not specify this is unclear, especially as fatigue was a primary
outcome in most of them.

A 2003 study by Tench et al. [66] on the ef�cacy of exercise therapy for SLE further highlighted
the problems of the Chalder fatigue scale and the fact that it can lead to false-positive
outcomes. This study, which included the principal investigator of White et al. (2011) [18],
compared the ef�cacy of 12 weeks of graded exercise therapy with two other interventions
(relaxation and no intervention). It used a number of subjective outcomes but also objective
ones including VO  peak. This study is of importance because it used three different measures
for fatigue: the fatigue severity score (FSS), the Chalder fatigue scale and the visual analogue
scale (VAS). The mean age in the trial was 39, which is similar to the trials in the Cochrane
review, and the groups were evenly matched. The Chalder fatigue scores after GET improved by
3 points compared to relaxation and by 4 compared to the no-treatment control group. This
represents an improvement on the Chalder fatigue scale of 13.6% (3/22) and 18.2% (4/22)
compared to relaxation and no-treatment, respectively. If Tench et al. had been part of the
current Cochrane review, then the reviewers would have concluded that this study provided
evidence of the ef�cacy of exercise therapy for SLE at the end of treatment. However, GET did
not lead to improvement on the other two fatigue scales, nor did it lead to objective
improvement. Also, improvements in Chalder fatigue scores were not maintained at (three
months) follow-up.

In conclusion, one cannot safely conclude that a treatment is effective if, after treatment,
patients are still ill enough to re-enter the same trial to receive the same treatment again. Also,
there are many problems in using the Chalder fatigue scale in ME/CFS studies. In particular, the
ceiling effect, in combination with a high percentage of patients with the maximum score at
baseline, make this scale unreliable and therefore unsuitable for use in ME/CFS studies.

2.6 Physical functioning

2
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Larun et al. concluded that exercise therapy may moderately improve physical functioning after
12 to 24 weeks (low evidence) and the effect after 52 to 70 weeks is uncertain (very low
evidence) compared to no-treatment (usual care and waiting-list) or relaxation and �exibility.
They also stated that, when compared to adaptive pacing, “the available evidence suggests that
exercise therapy may slightly improve physical functioning” after 24 and 52 weeks (low
evidence for both) [6]. The reviewers noted that “Jason 2007 observed better results among
participants in the relaxation group. The latter results were distorted by very large baseline
differences in physical functioning between the exercise and relaxation groups (39/100 versus
54/100), and we therefore decided not to include these results in the meta-analysis” [6].
However, as discussed earlier, the objective physical functioning scores of the 6MWT in Jason et
al. (2007) [11] are almost identical for both groups - 1335.27 (exercise) versus 1317.78
(relaxation). Consequently, their results were not distorted because there were no objective
baseline differences in physical functioning between these two groups and Jason et al. should
not have been excluded from the meta-analysis.

The reviewers came to their conclusions about the improvement of physical functioning based
on a threshold for minimal important differences (MID) on the physical functioning subscale of
the SF-36 of around 7 points based on studies in people with rheumatoid arthritis or chronic
heart disease [6]. Minimally important clinical differences (MCIDs) should be estimated by an
evaluation study similar in its preconditions to an investigative study that determines effects.
Ideally this should be done in the same disease or a disease which is similar [67]. Just like the
Cochrane reviewers, our review team could not �nd a study estimating the MCID in ME/CFS, or
similar illnesses like Multiple Sclerosis or �bromyalgia, for fatigue. However, such a study to
determine the MCID for physical functioning for ME/CFS was done by Brigden et al. [68], albeit
in children. They concluded in 2018 that the MCID was 10. In adults such a study was not done
in ME/CFS but in �bromyalgia, which is more similar to ME/CFS than rheumatoid arthritis or
chronic heart disease. It was done by Kaleth et al. (n = 187) [69] and they concluded that the
MCID for the SF-36 physical functioning in �bromyalgia (FM) is 10 and that this corresponds
with a MCID for the six-minute walk test (6MWT) in patients with FM of 167 meters.

It makes a difference if a review uses a score of 7, as the reviewers did, or a score of 10. However,
on an individual level, this does not make a difference because the SF36-PF consists of 20
questions and each question counts for �ve points (0 to 100). So to improve by 7, a respondent
would need to improve on two questions, which equates to 10 points. The only study in the
review to release individual participant data for the SF36-PF and the 6MWT is White et al.
(2011) [18, 64]. Table 4 shows the number and percentage of participants in each of the groups
of that study who improved by 10 or more points on the SF36-PF. The data also shows that in
each group only a small percentage of them improved by 167 m or more on the 6MWT.
Moreover, GET (8.0%) was not more effective than no-treatment (8.3%) and CBT (3.9%) was the
least effective of the four. It is also known that there is an inverse relationship between fatigue
and physical functioning/activity [70]. This suggests that the small subjective improvement of
fatigue after GET over no-treatment, was simply an artefact. At the same time, the analysis of
the individual PACE trial data [64], shows that in 20% of cases, patients improved subjectively
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even though they deteriorated objectively, as can be seen in Table 4. This table also shows that
in a considerable number of cases, for those whose subjective physical functioning scores had
improved by 10 or more, the 6MWT scores were missing. This means that we actually do not
know if these patients improved or deteriorated according to objective measures.

Table 4

Improvement in subjective and objective physical functioning in the PACE trial according to the

released individual participant data

Outcome measure CBT (n = 

161)

APT (n 

= 159)

SMC (n 

= 160)

GET (n = 

160)

Total

SF-36 PF improvement≥10
103

(64.0%)

71

(44.7%)

84

(52.5%)

112

(70%)

370

(57.8%)

Combined improvement of SF-36 PF≥10 +

6MWT≥167 m
4 (2.5%) 4 (2.5%) 7 (4.5%) 9 (5.5%) 24 (6.5%)

SF-36 improved≥10 yet 6MWT worsened
21

(20.4%)

11

(15.5%)

14

(16.7%)

16

(14.3%)

62

(16.8%)

Missing 6MWT data of those whose SF-36 PF

improved≥10

16

(15.5%)

16

(22.5%)

17

(20.2%)

25

(22.3%)
74 (20%)

SF-36 improved≥10 yet 6MWT worsened for

those with 6MWT data

24.1%

(21/87)

20%

(11/55)

20%

(14/70)

16.7%

(16/96)

20.1%

(62/308)

6MWT: Six minute walk test; PACE trial: White et al. (2011) [18]; SF-36 PF: Short Form 36 Physical

Functioning Health Survey Questionnaire; White et al. released individual participant data [64].

In conclusion, an increase in subjective physical functioning with an objective decrease in
physical functioning in a considerable number of cases, highlights the unreliability of
subjective outcomes.

2.7 Quality of life

According to the Cochrane review [6], quality of life was only measured in Jason et al. (2007)
[11], “which observed an MD [mean difference] of 9.00. The estimate is biased in favour of the
control arm because of baseline differences between groups.” By this, the reviewers meant the
baseline difference in subjective physical functioning scores between anaerobic activity therapy
(ACT) and the relaxation control group (RELAX). However, as discussed earlier, the objective
physical functioning scores (6-minute walk test) of the groups, were almost identical.
Consequently, there were no baseline differences in physical functioning. Improvement in
quality of life scores was 3.5% (ACT) and 12.3% (RELAX) and in the 6-minute walk test this was
3.2% (ACT) and 8.4% (RELAX). The quality of life scores, on the Quality of Life Scale (QOLS), at
the twelve-month follow-up were 63.0 (ACT) and 72.0 (RELAX) (QOLS range: 16 to 112; higher
scores indicating higher quality-of-life). These QOLS scores were still worse than for people
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with �bromyalgia (70), COPD, psoriasis and urinary incontinence (82), rheumatoid arthritis
(83), systemic lupus erythematosus (84), osteoarthritis (87) and young adults with juvenile
rheumatoid arthritis (92) [71].

Contrary to Cochrane’s �ndings, quality of life was not only measured in Jason et al. (2007) [11],
but also in the PACE trial by White et al. (2011), who published this in their cost effectiveness
analysis [72]. This analysis was published one year after their original publication [18] and it
was one of the references to studies included in the Cochrane review [6].

The net improvement of the quality of life scores (EQ-5D) after GET at 52 weeks over the
adaptive pacing control group in the PACE trial, was 1.9%. A study by Olesen et al. [73] (n = 
20,220) found a mean quality of life score of 0.84 for the total population and 0.93 for people
without a chronic condition. Yet, the quality of life at 52 weeks in the GET group (0.59) [72] was
similar to the score (0.60) for people with �ve or more chronic health conditions and worse than
in cerebral thrombosis (0.62), rheumatoid arthritis and angina (0.65), acute myocardial
infarction (0.66) [73], MS (0.67), lung cancer (0.69), stroke (0.71) or ischemic heart disease
(0.72) (linear scale ranging from –0.624 to 1.000 where negative values are conditions
considered worse than death; higher scores indicating a better quality of life) [74].

Finally, the net improvement in QALYs (quality-adjusted life-year) - which refers to gains in
health, combining a time dimension and an adjustment for quality of life [75] - was marginally
better after pacing than after GET. In conclusion, one cannot safely conclude that GET is an
effective treatment in view of the lack of signi�cant improvement of quality of life scores after
exercise treatment in Jason et al. (2007) and White et al. (2011). In fact, even after treatment,
the quality of life scores remain lower than in many other disabling diseases.

2.8 Objective outcomes

The objective outcomes were not discussed by the Cochrane review, even though they were used
by seven of the eight studies. Powell et al. (2001), the study that was removed by the Cochrane
review after their sensitivity analysis, was the only study not to use them. As can be seen in
Table 6, in most studies, exercise therapy did not lead to objective improvement. In Fulcher and
White (1997) [14], there was a small improvement at the end of treatment, yet the control group
was badly matched and patients in the exercise group had normal �tness at baseline. Moreover,
participants in the exercise group had sessions of �ve to �fteen minutes, increasing to a
maximum of thirty minutes, at least �ve days a week. Such a workload would exclude most
patients with ME/CFS. In Wearden et al. (1998) [16], the groups were badly matched as well and
in Wallman et al. (2004) [13], pacing was labelled as GET and pacing, as discussed earlier.

Table 5

Quality of life scores and QALYs in the PACE trial

Time point APT GET SMC (no-

treatment)
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Time point APT GET SMC (no-

treatment)

Missing data (%)
11/159

(6.9%)

17/160

(10.6%)
9/160 (5.6%)

Baseline score 0.48 0.52 0.50

24 weeks (EOT) 0.54 0.60 0.52

52 weeks follow-up 0.54 0.59 0.53

QALYs accrued 0.53 0.57 0.52

Net improvement after GET from control at 24 wks

(%)
0.02 (3.8%) – 0.06 (11.5%)

Net improvement after GET from control at 52 wks

(%)
0.01 (1.9%) – 0.04 (8.4%)

Net improvement in QALYs accrued 0.05 (10.4%) 0.05 (9.6%) 0.02 (4%)

EOT: end of treatment; FU: follow-up; QALYs: according to White et al. (2011) [18], quality adjusted life

years were generated from the EQ -5D health-related quality of life questionnaire; wks: weeks. Quality

of life scores from the PACE trial [18] were published in their cost effectiveness analysis [72].

Table 6

Objective improvements after exercise therapy compared to control

Study Rx Control Objective

outcome

Baseline Obj improvement

compared to control

(EOT)

Obj

improvement

compared to

control (FU)

Fulcher

and

White

(1997)

[14] (n = 

66);

GET
Flex +

relax
VO  peak 31.8

7.5% (2.4/31.8; 12

wks)
––

Jason et

al. (2007)

[11] (n = 

114)

ACT Relax 6MWT 1335.27 ––

Relax improved

5.1%

(68.42/1335.27)

more than ACT

2
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Study Rx Control Objective

outcome

Baseline Obj improvement

compared to control

(EOT)

Obj

improvement

compared to

control (FU)

Moss–

Morris et

al. (2005)

[12] (n = 

49)

GET NT VO  peak 31.99

Both groups

deteriorated; by

14.9% (4.78/31.9)

exercise and 16.8%

(5.22/31.0) NT;

difference not

statistically

signi�cant p = 0.39)

––

Powell et

al. (2001)

[15] (n = 

148)

GET NT –– –– –– ––

Wallman

et al.

(2004)

[13] (n = 

61)

Pacing
Relax +

�ex
O2 uptake 15.6

9% improvement +

�exibility worsened

by 8%

––

Wearden

et al.

(1998)

[16] (n = 

136)

Exercise

+

placebo

drug

Exercise

control

(NT) +

placebo

drug

O2 uptake

(exercise

test)

19.9 10% (26 wks) ––

Wearden

et al.

(2010 and

2013) [17,

33] (n = 

296)

GIA NT ST
Not

published

“No between group

differences” (p = 0.

819; 20 wks)

“No between

group

differences” (p = 

0.832; 70 wks)

White et

al. (2011)

[18] (n = 

640)

GET
APT

and NT

6MWT;

Step test;

Actometer

312 6MWT;

Step test:

�gures not

published;

using

Actometer

at FU

cancelled

––

6MWT: 41.0

APT; 35.3 NT;

Step test: GET

had no effect on

�tness; exact

mean scores not

published [38]

2
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6MWT: six-minute walk test; APT: adaptive pacing treatment; EOT: end of treatment; FU: follow-up;

GIA: gradually increasing activity; NT: no-treatment; O2: oxygen; Rx: treatment; wks: weeks. In

Wallman et al. (2004) [13], pacing was labelled as GET and pacing (see problems with the controls).

Also, they used a submaximal cycle test to measure oxygen uptake.

In conclusion, the objective outcomes used by almost all the studies in the Cochrane review
show that GET does not lead to clinically signi�cant objective improvement.

2.9 Chronic Fatigue Syndrome symptom count

This was measured by White et al. (2011) [18]. Figures for end of treatment were not released,
but at 52 weeks there was no statistically signi�cant difference in the improvement in Chronic
Fatigue Syndrome symptom count between GET and SMC (p = 0.0916) or GET and APT (p = 0.23).

2.10 Did patients comply with graded exercise therapy?

The only trial that answered this question is Wearden et al. (1998) [16]. In this study, 67
patients were randomised to graded exercise and �uoxetine or to graded exercise and drug
placebo. Of these 67 patients, only 34.3% (23/67) complied fully with graded exercise. In the
exercise placebo groups, patients “were not offered any speci�c advice on how much exercise
they should be taking, but were told to do what they could when they felt capable and to rest
when they felt they needed to.” 78.3% (54 of the 69 patients) in the two control groups, who
were treated with exercise placebo and �uoxetine or exercise placebo and drug placebo,
complied fully with exercise placebo.

In conclusion, only one trial measured if patients complied with exercise therapy. They found
that only one out of three participants treated with exercise therapy, actually complied with it.
Consequently, one cannot safely conclude that exercise therapy is effective in that study. As far
as the other studies are concerned, if one does not know if patients actually adhered to the
prescribed exercise regime, then one cannot conclude if that treatment is safe or effective.

2.11 A study was excluded that contradicted the main �ndings

Núñez et al. (2011) [76], was excluded from the Cochrane review, because, according to the
reviewers, exercise therapy was a minor part of the intervention and it did not measure
outcomes viewed as primary outcomes in the review [6].

The trial compared multidisciplinary treatment combining CBT, GET and pharmacological
treatment with usual treatment. It found that at twelve months follow-up, the interventions did
not improve health-related quality of life scores, and led to worse physical function and bodily
pain scores. Núñez et al. concluded that “the results of our study tend to support the somewhat
controversial �ndings of Twisk and Maes that the combination of CBT and GET is ineffective
and not evidence-based and may in fact be harmful” [76].

3 Work rehabilitation and medical retirement in ME/CFS

3.1 Presenting to an occupational health physician
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According to a recent review of work rehabilitation and medical retirement in ME/CFS [7], most
patients who present to their occupational health physician with chronic fatigue (CF) do not
suffer from ME/CFS, The single most important factor in discriminating ME/CFS from
idiopathic CF or psychiatrically explained CF, is postexertional malaise (PEM), the main
characteristic of ME/CFS. PEM is also an important prognostic indicator of poorer outcome at
follow-up [77].

Routine testing does not reveal any abnormalities in most patients with ME/CFS. Consequently,
large parts of the medical profession view ME/CFS as a psychological disorder. However,
increasingly advanced tests have become available over the last 5–10 years, and as noted by
Komaroff in a recent overview [78], more and more studies are documenting underlying
biological abnormalities, involving many organ systems, in patients with ME/CFS. These
abnormalities include metabolic changes, lactic acid production irregularities, immunological
abnormalities in lymphocytes - especially in T cells and poorly functioning natural killer cells -
and signi�cant elevation of many blood cytokines, especially in the �rst three years of illness,
which are correlated with the severity of the illness. These studies have also shown widespread
neuro-in�ammation of the brain and cognitive impairments, not explained by concomitant
psychiatric disorders. Multiple cardiopulmonary exercise test (CPET) studies have
demonstrated an impairment in the cellular energy production in patients with ME/CFS. This
energy production impairment is much more prominent during a second exercise test repeated
24 hours after the �rst [78]. A study by Melamed et al. that used invasive CPET - so that arterial
blood samples could be taken repeatedly during the test - concluded that “exertional
intolerance is caused solely by poor systemic oxygen extraction.” Abnormal peripheral oxygen
extraction “is also the exercise hallmark of the mitochondrial myopathies” for example [79].

3.2 ME/CFS problems interfering with work

ME/CFS is far from a rare disease [80]. In the Netherlands, for example, it is more common than
MS [81]. Diagnosing can be dif�cult and up to 90% of patients remain undiagnosed [82]. This
occurs because, on the one hand, most doctors do not know much about the disease and on the
other hand because there is no diagnostic test. Treatment is based on symptom management.
The most important problems interfering with work, according to research by TNO [81], an
independent Dutch research institute, are muscle pain, severe and disabling chronic fatigue,
cognitive dysfunction - concentration or short-term memory impairments, dif�culty with
reading or information processing. The other really important problem interfering with work is
PEM [83]. To be considered disabled in the US, patients have to be able “to do sustained work
activities in an ordinary work setting on a regular and continuing basis...A “regular and
continuing basis” means [being able to work] 8 hours a day, for 5 days a week” [84]. PEM keeps
them from being able to do that.

Other symptoms which occur in more than 80% of cases, according to a large nationwide
population-based cohort study by Castro-Marrero et al. [85], are muscle weakness, dizziness,
generalized chronic pain and/or joint pains, hypersensitivity to noise and/or light, new onset



06.05.2022 15.57 Graded exercise therapy does not restore the ability to work in ME/CFS – Rethinking of a Cochrane review - IOS Press

https://content.iospress.com/articles/work/wor203174 22/45

headaches or migraines, and episodes of postural orthostatic hypotension (POTS).
Characteristic of the disease is that symptoms and impairments increase following exertion.
But they can �uctuate in nature and severity throughout the course of the disease and they can
differ from patient to patient.

ME/CFS can interfere with the ability to show up at work every day and/or stay all day long and
with work-related physical functions like walking, sitting, standing, lifting, carrying, pushing,
pulling, reaching, and handling. It can also interfere with cognitive functions including the
ability to remember, understand, and carry out simple instructions, the ability to use
appropriate judgment, and the ability to respond appropriately to supervision, co-workers, and
usual work situations, including changes in a routine work setting [86].

3.3 Prognostic factors

The most important prognostic factor is how the illness is managed in its initial stages,
according to Dr. Melvin Ramsay [87]. He was the infectious disease specialist who was involved
in the management of the almost 300 patients, mainly doctors and nurses, who fell ill during
the outbreak in the Royal Free Hospital in London in 1955. He also noted that most patients
will try to go back to work in the initial stages when they are improving. With many other
illnesses, that does not pose a problem but with ME/CFS it does. As documented by Dr Ramsay,
“those patients who are given a period of enforced rest from the onset have the best prognosis”
[87].

Other factors associated with a worse outcome are illness duration and severity, older age, or
having a comorbid psychiatric disorder when patients fall ill [7].

3.4 Work rehabilitation

According to the report by the IOM, “ME/CFS symptoms often are so debilitating” that “35 to 69
percent” are unable to work as found by a review of 15 studies [8]. For the minority who have
improved enough and whose own work, or adapted work, is physically light enough to consider
a return to work, work rehabilitation will usually need to start with a dramatically reduced
workload and number of hours [88, 89]. For these patients, an individualised return to work
plan should be developed, taking the symptoms and speci�cs of the disease and the way it is
affecting the individual employee into account. In particular, care should be taken to match the
subject’s capabilities to the proposed employment duties with the need for �exibility to adjust
time of day to start work, the ability to work from home, etc. Work that is likely to place
sustained high pressure on the employee like strenuous physical work, long working hours,
work requiring sustained high levels of attention and concentration or rapidly changing shift
patterns, is inadvisable or at the very least, requires careful monitoring until it is clear that the
employee is able to sustain this level of work. De�nite deadlines in anticipating recovery and
future employability should not be set to avoid causing relapses [9].

3.5 Disability Discrimination Act
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In the UK, most employees with ME/CFS used to fall under the Disability Discrimination Act
1995 [89], which was replaced by the Equality Act 2010 in England, Scotland and Wales but not
in Northern Ireland [90]. The Equality Act covers the provisions in the Disability Discrimination
Act. It also offers additional protection from indirect discrimination, discrimination arising
from disability and discrimination on the basis of association or perception. Disability is
de�ned as “a physical or mental impairment” which “has a substantial and long-term adverse
effect on a person’s ability to carry out normal day-to-day activities” [90].

According to this Act, employers are required to make ‘reasonable adjustments’ to the
workplace and to working practices, so that a disabled or chronically ill employee is not at a
disadvantage, compared to healthy and able-bodied employees, and is able to work despite his
or her disability. Workplace adjustments that fall under this disability act could include:
changing work and/or location of work, limiting working hours, reducing workload, working
from home, and limiting or reducing physical tasks [88, 89, 91]. Most other western countries
will likely have a similar Act in place to protect disabled workers.

3.6 Important factors enabling a return to work

According to a report by NIVEL, the Netherlands Institute for Health Services Research [92],
there are a number of important things which enabled ME/CFS patients to (return to) work. For
92%, the most important thing was support in �nding the right balance between work and spare
time. The second most important thing (84%), was support and cooperation from the employer
to enable patients to continue to work. Other important things were the following:

• supplying information about ME/CFS to colleagues and superiors (62%);

• changing tasks (61%);

• reducing the number of hours they had to work (61%);

• more rest periods during working times (60%);

• the availability of a special rest place at work (45%);

• working from home (52%);

• individual support and coaching in general (51%);

• and by an occupational health physician in particular (44%);

• adjustments to working conditions (furniture, physical aids) (38%);

• and a regulation or provision for commuting to work (36%).

3.7 Medical retirement

Many patients with ME/CFS are too disabled to work and as a consequence are receiving long
term disability bene�ts. In cases when incapacity is prolonged, work rehabilitation is
impossible or unsuccessful, and prognosis appears to be poor, then medical retirement is often
the only option. The occupational health physician/doctor may then be asked to advise on this.
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Qualifying criteria of a company pension scheme inevitably vary, although permanent inability
to undertake normal duties for reasons of ill health is a common requirement in the UK [88, 89,
91]. In contrast, patients in the Netherlands can be granted full or partial temporary medical
retirement, without the need to prove permanent inability [93]. Nyland et al. did a long-term
follow-up study of seven years in young adults (n = 111) who had developed ME/CFS after
glandular fever / mononucleosis and had been ill for a mean of 4.7 years at the start of the
study. Their study showed that in younger patients, who have a much better prognosis than
older patients in general and even more so after glandular fever, “long-term compensations to
secure the socioeconomic position does not inhibit return to work, but may be essential
contributors to...becoming employed” later on [94].

4 Discussion

At the beginning of October 2019, Cochrane published a long-awaited amendment to its review
of exercise therapy for ME/CFS [6] following a formal complaint to its Editor in Chief [4]. In this
article we analysed the amended version. We also summarised the recently published review of
work rehabilitation and medical retirement in ME/CFS [7] as they analysed a large number of
studies, which reported on work outcomes in trials of CBT and GET, including those in this
Cochrane review. Unfortunately, the published amendment does not address the main �aws of
the Cochrane review and the studies in it, continues to overestimate the evidence for exercise
therapy in ME/CFS and downplays the �aws of those studies.

The main conclusions of the Cochrane reviewers were the following:

1 “Exercise therapy probably has a positive effect on fatigue [at the end of treatment] in adults

with CFS compared to usual care or passive therapies’’;

2 “The evidence regarding adverse effects is uncertain’’;

3 “All studies were conducted with outpatients diagnosed with 1994 criteria of the Centers for

Disease Control and Prevention or the Oxford criteria, or both. Patients diagnosed using other
criteria may experience different effects’’;

4 Limited evidence makes it dif�cult to draw conclusions about the effectiveness of exercise

therapy compared to adaptive pacing or other interventions.

However, the main characteristic of ME/CFS is an exacerbation of some or all of an individual’s
ME/CFS symptoms that occurs after physical or cognitive exertion and leads to a reduction in
functional ability - also known as postexertional malaise (PEM) [8]. This core symptom is not
required according to the Oxford criteria [19] and only optional according to the Fukuda criteria
[20]. “Using the Oxford case de�nition results in a high risk of including patients who may have
an alternate fatiguing illness or whose illness resolves spontaneously with time,” according to
the American Agency for Healthcare Research and Quality (AHRQ) [25]. Both AHRQ and the
American National Institute of Health (NIH) [23, 24], recommended that the �awed Oxford
criteria should be retired.
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4.1 Bias and �aws

Unfortunately, serious issues with the selection criteria were not the only �aws of the studies in
the review and the review itself. Another important issue is the fact that all studies in the
review were non-blinded by de�nition and they were using subjective primary outcomes. The
reviewers acknowledge that relying on subjective primary outcomes in such trials increases the
risk of performance and detection bias but they do not think that is a problem because “many
groups representing the interests of those with CFS are opposed to exercise therapy, and this
may in contrast reduce the outcome estimate” [6]. However, if that would be the case, then the
majority of patients would not take part in those studies and only those who are only very
mildly affected and do not have a major problem with exercising would take part. Consequently,
the self-selection of participants would reduce the generalisability of the results dramatically
and increase instead of reduce the bias. Moreover, the following �gures from the PACE trial, one
of the eight trials in the Cochrane review, contradict the statement from the reviewers. At
baseline and before treatment was started, the PACE trial researchers asked the participants if
treatment is logical and 84% (APT), 71% (CBT), 84% (GET) and 49% (SMC) answered yes to that
question [18].

The four Cochrane reviewers, just like the investigators of seven of the eight trials in their
review, are supporters of the biopsychosocial model. This model is based on the assumption
that there is no underlying illness in ME/CFS. Instead, patients are deemed to have false illness
or dysfunctional beliefs that exercise is bad for them, and patients subsequently develop fear of
exercise and become deconditioned. According to this model, deconditioning is the reason for
the symptoms of ME/CFS. However, it is illogical to then determine if exercise therapy is
effective by using subjective outcomes in patients who don’t know how to interpret their
symptoms correctly. The only way to adequately check if �tness has improved and patients are
not deconditioned anymore, is by using objective �tness outcomes. Yet, none of the eight
studies in the Cochrane review used objective outcomes as primary outcomes. The Cochrane
review itself, left out an analysis of the objective outcomes which were used as secondary
outcomes by seven of the eight studies in the review. A simple, cheap, reliable and easy
objective outcome to use is the six-minute walk test [69], which was used by two of the eight
studies. There was no clinically signi�cant objective improvement according to the six-minute
walk test in the PACE trial (White et al. (2011) [18]) and in Jason et al. (2007) [11], where
patients objectively improved more with relaxation than with exercise.

A systematic review by Hróbjartsson et al. [95], concluded that there is pronounced bias due to
lack of patient blinding in clinical trials with patient-reported outcomes and that non-blinded
patients exaggerated the effect size by an average of 0.56 standard deviation. According to the
Cochrane review, at the end of treatment when compared to no-treatment, the effect size was
0.66. They also concluded that one of the studies in the review did not pass their sensitivity
analysis and after excluding that study, the effect size dropped to 0.44. This is less than the
effect size of relying on subjective outcomes in non-blinded studies as found by Hróbjartsson et
al.
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The BRANDO project (Bias in Randomised and Observational studies) [96], which amongst
others included Stanford professor Ioannidis, concluded in 2012 that “as far as possible, clinical
and policy decisions should not be based on trials in which blinding is not feasible and outcome
measures are subjectively assessed” because lack of blinding is “associated with an average 13%
exaggeration of intervention effects”. “Therefore, trials in which blinding is not feasible should
focus as far as possible on objectively measured outcomes.” The Cochrane review and the
studies in it, failed to do this.

4.2 Methods that help to show that treatment is effective, even when it is not

Cuijpers and Cristea [97] concluded that there are several methods available to help researchers
show that their therapy is effective, even when it is not. According to them, these methods
“include a strong allegiance towards the therapy, anything that increases expectations and
hope in participants, making use of the weak spots of randomised trials (risk of bias), small
sample sizes and waiting list control groups” or no-treatment groups. Many of these methods
were seen in the studies in the Larun review.

First, researchers of seven of the eight trials in the review had a strong allegiance towards the
therapy. According to a systematic review by Dragioti et al., “experimenter’s allegiance effect
in�ates the reported effect sizes in randomized controlled trials in psychotherapy by 30 % ”
[50]. Jason et al. (2007) [11], the one study where this was not the case, “found few differential
results among the [four] non-pharmacologic interventions.”

Second, during the PACE trial - the largest CBT and GET trial ever conducted - patients were
sent a newsletter which stressed that in the new NICE guidelines, “recommended therapies
include Cognitive Behavioural Therapy, Graded Exercise Therapy and Activity Management”
[98].

Further, a key feature of GET is pushing beyond limits. In the PACE trial’s GET manual for
participants, participants are told to interpret symptom �ares as “a normal part of CFS/ME
recovery” and not as a worsening of the disease [27]. In the FINE trial patient booklet, patients
are told that “Activity or exercise cannot harm you” and that “medical research evidence shows:
no underlying serious disease.” “You will have conquered CFS by your own effort and you will be
back in control of your body again.” That booklet also states that “you cannot relapse because
you now know how to combat it” [99].

Third, �ve of the studies in the review used no-treatment control groups, which were labelled
treatment as usual care, specialist medical care, exercise placebo etcetera. The Cochrane review
itself relied on exercise compared to the no-treatment control group at the end of treatment to
label exercise therapy moderately effective for fatigue in ME/CFS.

Fourth, the reviewers introduced further bias into their review in two other ways. First of all by
publishing it in the Cochrane Common Mental Disorders Group and giving the wrong
impression about ME, which has been classi�ed as a neurological disease since 1969 by the
World Health Organisation with CFS as an equivalent [100]. Secondly, according to the
acknowledgement section of their review, the Cochrane reviewers asked two proponents of the
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biopsychosocial model, who inappropriately view ME/CFS as a behavioural problem and CBT
and GET as effective treatments, for advice on an exercise review. This introduced further bias
into their review as one of them is not only a psychiatrist, but also a co-author of Fulcher and
White (1997) [14] and the principal investigator of White et al. (2011) [18], two of the studies in
the review. This is akin to asking students for advice on how to mark their own exam papers. If
the reviewers thought it was necessary to ask for advice for their exercise review, then it would
seem more logical and appropriate to ask for advice from exercise physiologists. For example,
Professor Keller, or Professors Davenport, VanNess and Snell who have published many exercise
physiological papers on ME/CFS [101–106] yet had no involvement with the studies in the
review. Maybe the reason why they were not asked for advice is that in May 2018, VanNess et al.
concluded that “graded exercise aimed at training the aerobic energy system, not only fails to
improve function, but is detrimental to the health of [ME/CFS] patients and should not be
recommended” [106].

4.3 Problems with the primary outcome measure

Fatigue was used as the main primary outcome of the review - the other one was safety of
exercise therapy - and seven of the eight studies used the Chalder fatigue scale. As discussed
earlier, there are many problems with this instrument. One of the problems is the ceiling effect
whereby scores of patients who have the maximum score at baseline - or have the maximum
score for individual items - cannot get worse (on these items) if they deteriorate. The
consequence of this can be for example that if patients deteriorate on eight items and improve
on three, that their scores re�ect an improvement by three even though in reality they have
deteriorated by �ve. The magnitude of this problem was highlighted by the individual
participant data of the FINE trial and PACE trial [63, 64], as can be seen in Table 2. This shows
for example, that 75% of participants in the FINE trial - Wearden et al. (2010) [17] - for whom
individual data was released, had the maximum Chalder fatigue score at baseline.

Wallman et al. [107] analysed the reliability of the outcome variables in their own study
(Wallman et al. (2004) [13]), which was part of the Cochrane review. They concluded that the
mental and physical Chalder fatigue scores at baseline “were of questionable reliability in both
groups” and of moderate reliability after treatment. Yet the “post-intervention scores for peak
oxygen uptake...and peak power (W·kg-1) were all similar to baseline values (i.e. highly
reliable)”.

The Cochrane review analysed the Chalder fatigue scale (ChFS) outcome in Fulcher and White
(1997) [14]. They did not analyse the outcome of the second fatigue questionnaire - visual
analogue scale (VAS) - used by the same trial. Improvements in fatigue compared to the control
group were the following: 18.6% (ChFS) yet only 6.4 % (VAS). The VAS also highlighted the fact
that the two groups were not evenly matched for physical fatigue. A study into the ef�cacy of
exercise therapy for SLE, in patients without active disease, highlighted the problems of relying
on the Chalder fatigue scale [66]. At the end of treatment, the ChFS scores after GET had
improved by 3 points compared to relaxation and by 4 compared to the no-treatment control
group which is similar to the treatment effect on fatigue of 3.4 after exercise in the ME/CFS



06.05.2022 15.57 Graded exercise therapy does not restore the ability to work in ME/CFS – Rethinking of a Cochrane review - IOS Press

https://content.iospress.com/articles/work/wor203174 28/45

studies according to the Cochrane exercise review. However, GET did not lead to improvement
on the other two fatigue scales - FSS and VAS - nor did it lead to objective improvement in the
SLE study. Also, at three months follow-up the improvement on the ChFS had disappeared.

It is also unclear why the review relied on an outcome at the end of treatment, as a systematic
review by Whiting et al. concluded in 2001 that because of the relapsing nature of ME/CFS,
“follow-up should continue for at least an additional 6 to 12 months after the intervention
period has ended, to con�rm that any improvement observed was due to the intervention itself
and not just to a naturally occurring �uctuation in the course of the illness” [108]. And a study
that was part of the Cochrane review - Wearden et al. (2010) [17] - noted in their protocol that
“short-term assessments of outcome in a chronic health condition such as CFS/ME can be
misleading” [28]. Therefore, their primary outcome was at 70 weeks and not at the end of
treatment and the Cochrane review should have done the same thing.

Whiting et al. also concluded that subjective outcomes may be unreliable because “persons may
feel better able to cope with daily activities because they have reduced their expectations of
what they should achieve, rather than because they have made any recovery as a result of the
intervention. A more objective measure of the effect of any intervention would be whether
participants have increased their working hours, returned to work...or increased their physical
activities” [108]. Moreover, unlike self-report methods, objective measures are less susceptible
to subjectivity and tend to yield more accurate results regarding �tness and reconditioning
[109], not only in ill patients but also in the healthy population [110]. The unreliability of
subjective outcomes is highlighted by the following examples from three trials that were part of
the Cochrane review:

1. In Jason et al. (2007) [11], there was a substantial difference in subjective physical

functioning scores at baseline between exercise and control group, yet objectively there wasn’t
(6MWT);

2. In Moss-Morris et al. (2005) [12], after GET, physical functioning subjectively improved by

30%, yet objectively deteriorated by 15% (CPET);

3. In the PACE trial by White et al. [18], physical functioning improved subjectively yet

deteriorated objectively (6MWT) in a considerable number of participants, as can be seen in
Table 4.

4.4 Core set of outcome measures in exercise trials

A Cochrane review into the ef�cacy of exercise therapy for multiple sclerosis (MS) - a disease
with many similarities with ME/CFS - concluded in 2005 that there is an urgent need for a
consensus on a core set of measurements of outcome to be used in exercise trials. These
outcome measures should be reliable and valid and re�ect activities of daily living and quality
of life domains. In addition, these studies should be methodologically sound and also use
objective outcomes [111]. A systemic review by Latimer-Cheung et al. [112] into the ef�cacy of
exercise therapy for MS implemented this urgent need for a core set in 2013 by using indicators
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of physical capacity that included aerobic capacity, measured via CPET, most commonly de�ned
as maximal oxygen consumption (VO  max), and anaerobic threshold as these �tness outcomes
are relevant to mobility, performance of activities of daily living, fatigue, and quality of life
among individuals with MS according to the authors. This review did not focus on one outcome
(fatigue) as was done by Larun et al., even though fatigue is often an important problem in MS.

Walking impairment is one of the most common and life-altering features in MS, just like it is
in ME/CFS. Walking impairment is most commonly assessed with performance measures such
as the 6-minute walk test. This test was used by Jason et al. (2007) [11] and White et al. (2011)
[18], and just like the other objective outcome measures used by the trials in the review, showed
that graded exercise therapy does not lead to clinically signi�cant objective improvement. This
was found by the reanalysis of the Cochrane exercise review [5] and can also be seen in Table 6.

4.5 Safety

The Cochrane review also concluded that “The evidence regarding adverse effects is uncertain”
because only two of the eight studies reported on the safety of the intervention. Consequently,
the review provided no evidence that exercise therapy is actually safe. Safety of patients should
always come �rst. If a study cannot guarantee safety, then that treatment should not be
recommended. This is particularly so when patient surveys over the last 20 years have
repeatedly shown that exercise therapy is harmful in at least 50% of cases, as was found by
Kindlon [113] and Geraghty et al. [114] who pooled surveys in 2011 and 2017, respectively.
Moreover, in the UK, the National Institute for Health and Clinical Excellence (NICE) is
reviewing their ME/CFS guideline. A survey amongst ME/CFS patients (n = 2,274) carried out for
the NICE review process by the Oxford Brookes University [115], dated the 27th of February
2019, found the following. 98.5% of the patients who took part in the survey experienced post-
exertional malaise, the core symptom of the disease.

Worsening of symptoms after treatment was reported by:

• 81.1% (GET);

• 85.9% (GET combined with CBT);

• 58.3% (CBT combined with GET).

After treatment, the percentage of severely affected patients increased from:

• 12.9% to 35.3% (GET);

• 13.2% to 41.9% (GET combined with CBT);

• 12.6% to 26.6% (CBT combined with GET).

Black and McCully [116] concluded in 2005 “that CFS patients may develop exercise
intolerance...after 4–10 days. The inability to sustain target activity levels, associated with
pronounced worsening of symptomology, suggests the subjects with CFS had reached their

2
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activity limit.” A recent study by Lien et al. [117] concluded again that exercise deteriorates
physical performance and increases lactate in patients with ME/CFS, whereas in the healthy
population the exact opposite happens.

Also, as found by the PACE trial [18], exercise does not improve ME/CFS symptom count. The
net improvement in QALYs (quality-adjusted life-year), in the PACE trial was marginally better
after pacing than after GET and quality of life was still worse than in lung cancer, acute
myocardial infarction, MS and other debilitating illnesses. And in Jason et al. (2007) [11],
quality of life improved more after relaxation than after exercise therapy.

Finally, a study can only report that a treatment is safe or effective, if one knows if the
participants have actually adhered to the treatment. Only one trial - Wearden et al. (1998) [16] -
answered this question. 34.3% complied fully with exercise treatment versus 78.3% with no-
treatment. As concluded by Lilienfeld et al., participants who do not respond to treatment or
are negatively affected by it, are more likely to drop out or be lost to follow-up [118]. In other
words, two out of every three patients in the exercise group in Wearden et al. (1998) did not
comply with the exercise regimen. Most likely this happened because they had no bene�ts from
the treatment or were adversely affected by it. In the other seven trials, it is unclear if
participants actually adhered to the treatment or not. In view of this, one cannot safely
conclude that a treatment, in this case exercise treatment, is effective.

4.6 ME/CFS and prognosis

ME/CFS is a debilitating multisystem disease [8]. Most cases tend to start as an unremarkable
viral infection. However, instead of recovering, patients begin to experience profound muscular
(and cognitive) fatigue - for example heavy legs - following activities which were previously
completed without dif�culty. Also typical is an abnormally prolonged delay in the restoration of
muscle (and brain) power [119]. Prior to developing ME/CFS, most patients were sporty,
healthy, and active [120]. There is no diagnostic test, therefore diagnostic criteria are used to
diagnose ME/CFS. Illness severity can differ from patient to patient, but also throughout the
course of the disease. Most people believe that fatigue is the main characteristic. However, as
concluded by the Institute of Medicine in 2015, the main characteristic is postexertional
malaise (PEM), which is an increase in symptoms after physical or mental exertion and further
loss of functioning [8]. This core symptom distinguishes ME/CFS from psychiatric fatigue and
from idiopathic chronic fatigue. A progression of ME/CFS is seen in 10 to 20% of cases
according to Peterson et al. [121] and 13 to 26% according to a systematic review by Cairns and
Hotopf [122]. Overall, according to the same systematic review, only 5% [122] will recover and
the prognosis for severely affected patients - those who are homebound or bedridden - is even
worse [123]. Early management of the illness appeared the most important determinant of
severity [7, 87].

Illness severity, cognitive problems, a comorbid psychiatric disorder [7, 122], or having
comorbid �bromyalgia [124], at baseline, are associated with a poor outcome. Psychosocial
factors, smoking, personality or attitude show little relationship to recovery. Spontaneous



06.05.2022 15.57 Graded exercise therapy does not restore the ability to work in ME/CFS – Rethinking of a Cochrane review - IOS Press

https://content.iospress.com/articles/work/wor203174 31/45

recovery is rare and only occured in patients with an illness duration of less than 1 1/2 years
[125]. The recently published review of work rehabilitation and medical retirement found that
recovery and substantial improvement are uncommon in patients if they have been ill for longer
than 2 to 3 years [7]. This con�rmed the conclusion by the Inspectorate Work and Pay of the
Dutch Ministry of Work and Social Affairs [93], that if patients have been on long-term sick
leave for two years or more and treatment with CBT did not make a difference, then the
prognosis for a return to work is poor.

4.7 Work rehabilitation and medical retirement

People with ME/CFS are often unable to engage in economically productive work and typically
request sick leave as a response to their health crisis [126]. Between 27% and 65% are reported
not to be working due to ME/CFS according to a systematic review by Cairns and Hotopf [122].
The American CDC - Centers for Disease Control and Prevention - reported that as many as
75% are not working due to ME/CFS [127]. Men, people in older age groups and those who have
been ill for longer are more likely to have ceased employment due to their illness [7]. According
to research by TNO, an independent Dutch research institute [81], only 7% of patients (n = 924)
had never been on long-term sick leave. Those who had been able to go back to work after long-
term sick leave were working less hours, more often did less physically demanding work, were
doing sedentary work behind a computer and were less often involved in management. Also,
only 1/4 of patients who worked, were able to work more than 24 hours a week according to
Nivel, another independent Dutch research institute [92].

4.8 Does GET restore the ability to work and relieve the economic burden on patients
and society?

ME/CFS puts a heavy economic burden on patients, their partners, families and society [82].
CBT and GET have been recommended by guidelines as effective treatments for the last two
decades and an in�uential systematic review concluded in 2005 that medical retirement should
be postponed until patients have been treated with these two treatments [122]. In the
Netherlands, many patients are still being forced to be treated with CBT and GET, because the
chairman of the Dutch insurance physician association [128] does not agree with the conclusion
from the Dutch Health Council that ME/CFS is a debilitating multisystem disease [129] and that
patients should not be forced to be treated with CBT and GET. In April 2019, he told insurance
physicians in an interview in a Dutch medical journal [128], that they should question patient’s
recovery behaviour if they do not want to be treated with CBT and GET. He also stated that an
unwillingness to be treated, should have consequences for their disability bene�ts/medical
pension. In the Netherlands, the more than 700 insurance physicians of the UWV
(Uitvoeringsinstituut Werknemersverzekeringen or Employee Insurance Agency) [93] decide if
employees will be granted (temporary) full or partial medical pensions.

A recently published review of work rehabilitation and medical retirement [7] also looked at the
question of whether CBT and GET restore the ability to work in ME/CFS. Amongst the studies
reviewed was the PACE trial (n = 641) [18], the largest CBT and GET trial ever conducted. The
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ef�cacy of these treatment has also been assessed in real life outside of clinical trials, in the
Belgium CFS knowledge centres (n = 655) and the NHS CFS clinics (n = 952) [130, 131]. These
evaluations, just like the PACE trial itself, showed that more patients were unable to work and
more were receiving illness bene�ts after being treated with CBT and GET than before
treatment. Consequently, CBT and GET do not restore the ability to work and in fact actually
increase the economic burden on patients and society. These evaluations of the ef�cacy of CBT
and GET in real life, by proponents of the biopsychosocial model themselves, also make it clear
that questioning patients’ recovery behaviour to force patients to be treated with CBT and GET,
does not bene�t patients or their employer. Nor does it reduce the economic burden on society.

4.9 Implications for research

According to the Cochrane reviewers, the implications for research are that “Further
randomised controlled trials are needed to clarify the most effective type, intensity and
duration of exercise therapy” [6]. Yet the therapy’s claimed mechanism of action cannot be
reconciled with what’s known about the disease pathology in ME/CFS. Also, a therapy that only
leads to a very small subjective improvement in fatigue if we were to ignore all the serious �aws
of the studies; that does not lead to objective improvement, does not improve quality of life or
symptom count, does not restore the ability to work and according to patients surveys, is
harmful in more than 50% [113, 114], or more than 80% of cases according to the most recent
survey by Britain’s Oxford Brookes University [115], should not be used or recommended. Nor
should it be investigated further. Twenty years of recommending this treatment have con�rmed
what patients have been saying for a long time. In a time that medicine should be patient
centred, it is now important to listen to patients instead of continuing to ignore them and �nd
treatments that restore their ability to work.

5 Conclusion

The recently amended Cochrane exercise review for Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS) concluded that graded exercise therapy (GET) improves fatigue at the end
of treatment compared to no-treatment. Larun et al. also concluded that there is no evidence
that GET is safe. However, the review continues to ignore the unreliability of subjective
outcomes in non-blinded studies and fails to address other key �aws of the studies in the
review. These �aws included:

1) using criteria that also select people who do not have the disease;

2) not excluding patients with a psychiatric or self-limiting illness;

3) badly matched control groups;

4) relying on an unreliable fatigue instrument as primary outcome;

5) not using objective outcomes and/or ignoring them;

6) outcome switching;

7) p-hacking;
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8) ignoring evidence of multi-system biological pathologies that can not be explained by their

psychological treatment rationale;

9) ignoring evidence of harms.

Analysis of the objective outcomes shows that GET does not lead to clinically signi�cant
objective improvement. It also does not lead to improvement of CFS symptoms count or quality
of life measurements, which remains lower for those with ME/CFS, than in many other
debilitating illnesses.

Only 5% of patients recover. Many patients are unable to work and those who can work, often
need a reduction in hours and/or reduction of physical intensity. Unfortunately, GET doesn’t
restore the ability to work. Instead, more patients are unable to work and more are reliant on
illness bene�ts after being treated with GET than before treatment with it.

Finally, to use the words of three leading exercise physiologists in the �eld of ME/CFS, “graded
exercise [therapy]...not only fails to improve function, but is detrimental to the health of
[ME/CFS] patients and should not be recommended” [106].
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