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Introduction

Controversy surrounds myalgic encephalomy-
elitis/chronic fatigue syndrome (ME/CFS) 
(Geraghty, 2017; Petrie and Weinman, 2017; 
Tuller, 2017). Subject of an ongoing fierce 
debate regarding the treatments for ME/CFS 
patients is the PACE trial (White et  al., 2011) 
which led to recommending a programme of 
steadily increasing activity graded exercise ther-
apy (GET) and cognitive behavioural therapy 
(CBT). The main points of discussion include 
the thresholds used for primary outcome meas-
ures, a broad set of inclusion criteria rather than 

more strict sampling criteria, contamination of 
the trial by promoting the success of GET and 
CBT to study participants during the trial and 
the favouring of subjective self-reported meas-
urement instruments over objective tests of 
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physical function when defining recovery 
(Geraghty, 2017). After broadening the original 
Ramsay criteria for ME (Dowsett et al., 1990), 
the defining characteristics of ME (e.g. post-
exertional malaise (PEM)) were no longer found 
mandatory (Box 1).

After questioning for almost 30 years 
whether ME/CFS is a highly debilitating 
organic disease or a psychiatric one, reports of 
The National Academy of Medicine and The 
Health Council of the Netherlands, and revi-
sions of the guidelines by the US-based Centers 
for Disease Control and Prevention (CDC) and 
The National Institute for Health and Care 
Excellence (NICE), seem to turn the tide. The 
reports propose new diagnostic criteria, stress 
the importance of their dissemination, acknowl-
edge that ME/CFS is accompanied by substan-
tial (physical) limitations and recommend that 
more research is required on pathogenesis, 
diagnosis and treatment (Institute of Medicine, 
2015; The Health Council of the Netherlands, 
2018). Revision of the guidelines for ME/CFS 
patients resulted in removing information about 
GET and CBT and stating that there is no 
approved treatment for ME/CFS (CDC, 2018). 
Moreover, the results of a review of the guide-
lines on the diagnosis and management of ME/
CFS will be announced in 2020 (NICE, 2017).

In light of the debate around the scientific 
rigour of studies on therapies for ME/CFS, 
existing reviews assessing the effectiveness of 
these therapies (e.g. Larun et al., 2017; Smith 
et al., 2015) need to be updated, given the main 
methodological concerns raised more recently. 
Hence, our scientific literature review was 
guided by the following research questions:

1.	 What is the methodological quality of 
studies on the effectiveness of CBT and 
GET for ME/CFS patients?

2.	 (a) To what extent are CBT and GET 
significant effective treatments for ME/
CFS patients?

	 (b) Which outcome measures and cut-
off scores were used to operationalize 
improvement and/or recovery?

3.	 What is known about harmful/unwanted 
effects of treatments for ME/CFS 
patients, and how proportionate are 
these to the intended effects?

4.	 Do study findings differentiate taking 
into consideration ME/CFS patients 
with or without PEM, the hallmark 
symptom of ME/CFS?

Methods

Search strategy

A systematic literature review was conducted 
searching the databases PubMed, Medline, 
Embase, PsycINFO, PEDro, the Cochrane 
Database of Clinical Trials and Web of Science 
for articles on the effectiveness of CBT and 
GET from January 1980 to April 2017. The 
search string (CFS OR chronic fatigue syn-
drome OR ME OR myalgic encephalomyelitis) 
AND (cognitive behavioural therapy OR graded 
exercise therapy) AND (randomized controlled 
trial OR controlled clinical trial OR random 
allocation OR double-blind method OR single-
blind method OR clinical trial) was used. We 
also searched the reference lists of the eligible 
articles identified for the review. Two authors 
(S.A.A. and J.C.M.) screened all the references 
that were found in the literature search on title 

Box 1.  Descriptions of the Oxford and Centers 
for Disease Control and Prevention (CDC) criteria.

Oxford criteria (Sharpe et al., 1991): unex-
plained physical and mental fatigue for at 
least 6 months, myalgia and sleep and mood 
disturbances; exclusion of other diseases.
CDC criteria (Fukuda et  al., 1994): unex-
plained, persistent or relapsing fatigue for at 
least 6 months and the presence of at least 
four of the eight following symptoms for at 
least 6 months: impaired in short-term mem-
ory and/or concentration, sore throat, tender 
lymph nodes, muscle pain, joint pain, head-
aches, unrefreshing sleep and PEM (more 
than 24 hours).
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and abstract. Full articles were retrieved, if the 
title and abstract were considered relevant. Two 
authors (S.A.A. and H.J.M.V.) independently 
assessed whether the articles fulfilled the inclu-
sion criteria. Any disagreements were resolved 
by consensus. Included studies had to be rand-
omized controlled trials (RCTs), written in 
English or Dutch, and the authors evaluated the 
effectiveness of CBT or GET (as reported by 
the authors of the article), included adult 
patients with ME/CFS (regardless of the criteria 
used), and measured at least one of the follow-
ing outcome measures: fatigue, physical func-
tioning, improvement/recovery, depression, 
pain, sleep quality, quality of life, employment 
status and harmful/adverse/side effects.

Data extraction and analysis

Data were extracted into a standardized form. 
Extracted data included inclusion and exclusion 
criteria, diagnostic criteria used, study size, 
drop-out, participants characteristics, methodo-
logical quality, use and publication of a study 
protocol, description of the interventions and 
control groups, outcome measures, measure-
ment instruments, the outcome measures being 
subjective or objective, the cut-off scores for 
outcome measures, the definition of recovery, 
results and adverse/harmful effects. We defined 
length of follow-up as the follow-up period 
after the end of the intervention period. The 
extracted data were analysed descriptively.

The risk of bias tool of the Cochrane 
Collaboration was used to assess the methodo-
logical quality of the included studies (Higgins, 
2011). This tool analyses whether the random 
sequence generation, the allocation concealment, 
blinding of participants and personnel, blinding 
of outcome assessment, incomplete outcome 
data, selective reporting and other biases have a 
high, low or unclear risk of bias. The category 
‘sample size power calculation’ was added to 
this tool. In this tool, a plus sign represents a low 
risk of bias, a minus sign represents a high risk of 
bias and an empty box an unclear risk of bias. 
Discrepancies were resolved through consensus. 
Whenever selective reporting was encountered, 

additional literature searches were done, to see if 
the measured but non-reported data/outcomes 
could be found elsewhere.

Results

A total of 1535 publications were identified. 
After screening title and abstract, 1316 studies 
were excluded (Figure 1). Of the 54 articles 
identified for full-text screening, 18 articles met 
eligibility criteria, including 14 clinical trials.

Study- and patient characteristics

All studies were published between 1996 and 
2016. Nine studies were conducted in the 
United Kingdom (Deale et  al., 1997, 1998, 
2001; Fulcher and White, 1997; O’Dowd et al., 
2006; Sharpe et  al., 1996, 2015; White et  al., 
2011, 2013), four in the Netherlands (Prins 
et al., 2001; Tummers et al., 2010; Vos-Vromans 
et  al., 2016; Wiborg et  al., 2015), two in the 
United States (Jason et al., 2007; Lopez et al., 
2011) and one each in Australia (Wallman et al., 
2004), New Zealand (Moss-Morris et al., 2005) 
and Spain (Nunez et al., 2011). Ten studies used 
the CDC criteria for inclusion of their patients 
in their study and five used the Oxford criteria 
(Fulcher and White, 1997; Sharpe et al., 1996, 
2015; White et al., 2011, 2013). The inclusion 
criteria for the patient population were defined 
ambiguously in the trial of Deale, as the original 
study (Deale et  al., 1997) mentioned that 
patients need to fulfil both the UK (Oxford) 
diagnostic criteria and the revised criteria of the 
CDC, and the follow-up studies (Deale et  al., 
1998, 2001) only the UK criteria.

Prins et al. (2001) stated that they used the 
CDC criteria; however, screening of the manda-
tory four out of the eight additional symptoms 
did not occur.

The mean age ranged from 31 to 45.9 years. 
In all studies, more females than males were 
included. The number of participants in the 
RCTs ranged from 49 to 641. Final measure-
ment took place at the end of the intervention at 
12 weeks (Lopez et al., 2011) and at 16 weeks 
(Tummers et  al., 2010). The follow-up period 
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after the end of the intervention was 4 weeks 
(Wallman et al., 2004), 12 weeks (Fulcher and 
White, 1997), 6 months (Deale et  al., 1997, 
1998; Moss-Morris et al., 2005; Wiborg et al., 
2015), 12 months (Jason et  al., 2007; Nunez 
et al., 2011; O’Dowd et al., 2006; Sharpe et al., 
1996; Vos-Vromans et al., 2016) and 14 months 
(Prins et  al., 2001). White et  al. (2011, 2013) 
had a follow-up period of 12 months after rand-
omization and Sharpe et al. (2015) a minimum 
of 24 months. Deale et al. (2001) had a follow-
up period of 60 months. A total of 13 studies 
presented information on patients with some 
form of psychiatric diagnosis. (Deale et  al., 
1997, 1998, 2001; Fulcher et  al., 1997; Jason 
et  al., 2007; Moss-Morris et  al., 2005; Nunez 
et al., 2011; O’Dowd et al., 2006; Sharpe et al., 
1996, 2015; White et al., 2011, 2013).

Methodological quality

Figure 2 shows the risk of bias assessment. A 
low risk of bias is seen in the categories 

‘random sequence generation’, ‘selective 
reporting’ and ‘other bias’. The majority of the 
studies had an unclear risk of bias in the catego-
ries ‘allocation concealment’ and ‘blinding of 
participants and personnel’. Studies scored a 
high risk of bias in the categories ‘blinding of 
outcome assessment’, ‘incomplete outcome 
data’ and ‘sample size power calculation’. 
Moss-Morris et al. (2005), Nunez et al. (2011) 
and Wiborg et  al. (2015) scored a low risk of 
bias in five categories, making them the least 
biased studies. Fulcher and White (1997), 
O’Dowd et  al. (2006), Prins et  al. (2001) and 
White et al. (2011) scored a high risk of bias in 
three or four categories, making them the most 
biased studies.

Existence and publication of the trial proto-
col was also analysed. Six studies mentioned its 
trial protocol (O’Dowd et  al., 2006; Sharpe 
et  al., 2015; Vos-Vromans et  al., 2016; White 
et al., 2011, 2013; Wiborg et al., 2015), two of 
these not being publicly available (O’Dowd 
et  al., 2006; Wiborg et  al., 2015). Deviations 

Figure 1.  Flowchart of study selection.
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from its protocol are mentioned by O’Dowd 
et al. (2006) and White et al. (2011, 2013).

Type of intervention and control 
groups

Of eight studies, CBT was either the main inter-
vention (Deale et al., 1997, 1998, 2001; Wiborg 
et  al., 2015) or the intervention compared to 
other interventions (Jason et al., 2007; O’Dowd 

et  al., 2006; Prins et  al., 2001; Vos-Vromans 
et al., 2016). In seven studies, CBT was part of 
the intervention (Lopez et  al., 2011; Nunez 
et al., 2011; Sharpe et al., 1996, 2015; Tummers 
et al., 2010; White et al., 2011, 2013). GET was 
the main intervention in two studies (Fulcher 
and White, 1997; Wallman et al., 2004) and in 
five studies part of the intervention (Moss-
Morris et al., 2005; Nunez et al., 2011; Sharpe 
et  al., 2015; White et  al., 2011, 2013). Seven 
studies made multiple comparisons of interven-
tions (Jason et al., 2007; O’Dowd et al., 2006; 
Prins et  al., 2001; Sharpe et  al., 2015; White 
et al., 2011, 2013; Wiborg et al., 2015) (Table 
1). As a control, five studies used standard med-
ical care (Moss-Morris et  al., 2005; Nunez 
et al., 2011; O’Dowd et al., 2006; Sharpe et al., 
1996; Tummers et al., 2010), four studies relax-
ation groups (Deale et  al., 1997, 1998, 2001; 
Jason et  al., 2007), two studies flexibility and 
relaxation groups (Fulcher and White, 1997; 
Wallman et  al., 2004), three studies specialist 
medical care (Sharpe et al., 2015; White et al., 
2011, 2013), one study a psychoeducational 
seminar control (Lopez et al., 2011), one study 
a natural course control group (Prins et  al., 
2001) and one study a waiting list control con-
dition (Wiborg et al., 2015). The duration of the 
interventions ranged from 2.5 to 8 months. The 
total number of sessions varied from 8 to 16 
(Table 1).

Outcome measures, measuring 
instruments and effectiveness

Table 2 depicts the measuring instruments used 
per outcome measure, as reported by the authors 
of the papers. The main outcomes assessed in 
the studies were fatigue, physical functioning 
and functional impairment or status. For fatigue, 
the measurement instrument used most often 
was the Chalder Fatigue Questionnaire and the 
Checklist Individual Strength (CIS), for physi-
cal functioning the Short Form-36 (SF-36) and 
for functional impairment/status this was again 
the SF-36 and the Sickness Impact Profile 
(SIP). Table 2 not only shows the wide variety 
of outcome measures and instruments used, but 

Figure 2.  Summary of risk of bias of included 
studies.
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also the statistical differences found per (sub-
jective or objective) outcome.

In 10 studies, all of the outcome measures 
were subjective (Deale et al., 1997, 1998, 2001; 
Lopez et al., 2011; Nunez et al., 2011; Sharpe 
et al., 2015; Tummers et al., 2010; Vos-Vromans 
et al., 2016; White et al., 2013; Wiborg et al., 
2015). In eight studies, outcome measures were 
both subjective and objective, though the pro-
portion of subjective measures in these studies 
was larger (Fulcher and White, 1997; Jason 
et al., 2007; Moss-Morris et al., 2005; O’Dowd 
et  al., 2006; Prins et  al., 2001; Sharpe et  al., 
1996; Wallman et al., 2004; White et al., 2011).

In general, the interventions were found to 
be effective according the study results, as 
most studies (n = 15) found CBT and/or GET, 
either in the original form or an adapted ther-
apy version, a positive treatment for ME/CFS 
patients. Three studies (Deale et  al., 2001; 
Nunez et al., 2011; O’Dowd et al., 2006) did 
not consider CBT and/or GET directly suitable 
for treatment.

One study mentioned the occurrence of 
harmful/adverse events (White et  al., 2011), 
where serious adverse events were uncommon. 
Moss-Morris et al. (2005) reported that physio-
logical assessment tests were experienced as 
harmful to half of the sample. An intention-to-
treat analysis showed minimal adverse events 
in Fulcher and White (1997).

Cut-off scores

For eight studies, explicit inclusion/entry crite-
ria were specified for subjective measures that 
related to (physical) functioning and fatigue 
severity, providing a cut-off score of what was 
considered ‘severe’ fatigue or ‘severe’ or ‘sub-
stantial’ impairment (Prins et al., 2001; Sharpe 
et al., 1996, 2015; Tummers et al., 2010; Vos-
Vromans et al., 2016; White et al., 2011, 2013; 
Wiborg et  al., 2015). Three of these studies 
(Tummers et  al., 2010; Vos-Vromans et  al., 
2016; Wiborg et al., 2015) did not provide an 
entry criteria/cut-off score for physical func-
tioning (SF-36-PF scale) even though this was a 
primary outcome measure.

Seven studies operationalized an ‘improve-
ment’ definition based on a combination of sev-
eral different outcome measures and cut-off 
scores that patients had to meet to be classified 
as ‘improved’ (Deale et al., 1997, 1998, 2001; 
Sharpe et  al., 2015; White et  al., 2011, 2013; 
Wiborg et al., 2015) (Table 3). As to Recovery, 
three studies (Deale et  al., 2001; White et  al., 
2013; Wiborg et  al., 2015) operationalized 
‘recovery’ as a combined definition of different 
outcome measures and cut-off scores that 
patients had to meet in order to be classified 
‘recovered’ (Table 3).

Discussion

The main aim of this systematic review was to 
assess the methodological quality of studies on 
the effectiveness of GET and CBT for ME/CFS 
patients. Further, we have studied the effective-
ness of CBT and GET for ME/CFS patients, 
analysed the cut-off scores used for outcome 
measures, identified whether and which harm-
ful events are reported in the literature and eval-
uated the inclusion criteria of RCTs with regard 
to including patients with PEM.

Our results showed that the methodological 
quality of the included studies was evaluated to 
be relatively low, as all studies were found to 
score an unclear or high risk in three to six of 
the bias categories. Thus, robust evidence to 
support the effectiveness of CBT and GET is 
lacking. The included trials showed that GET 
and CBT mainly were not found to be effective 
treatments for CBT and GET.

In the choice of outcome measured on 
improvement and/or recovery, the included 
studies mainly relied on self-reported measures. 
Cut-off scores were not provided or not clearly 
defined. Almost none of the studies reported on 
the occurrence of harmful/unwanted events, 
making it difficult to analyse if CBT and GET 
lead to harmful events. Moreover, all studies 
included CFS patients using the Oxford or CDC 
criteria. These do not require having PEM as a 
symptom.

Our findings are similar to what was reported 
in literature earlier. Regarding the methodological 
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quality of the studies, criticism on deviations from 
study protocols, using subjective primary out-
come measures and not using a ME-specific 
patient group, was brought forward earlier by 
Vink (2017) and Wilshire et  al. (2018). Vink 
(2017) and Twisk and Corsius (2017) discussed 
that CBT and GET were ineffective. In addition, 
also in other studies, neither CBT nor GET 
brought improvement in several objective out-
comes (Chalder et al., 2015; McCrone et al., 2012; 
Wiborg et al., 2010).

The majority of the included studies used 
self-reported outcome measures, which can 
enhance the likelihood of biased results as CBT 
and GET trials are non-blinded. The nature of 
the interventions could also introduce bias, as 
ME/CFS patients are taught to focus less on 
their symptoms and change their views about 
their illness and what perpetuates it, leading to 
fewer self-reported symptoms.

Moreover, in studies that stated an entry crite-
ria/cut-off score for both relevant outcome meas-
ures and improvement or recovery, the difference 
between what was considered severe fatigue/
severe impairment and improvement on subjec-
tive outcomes differed by just one point (Tummers 
et al., 2010; Wiborg et al., 2015). Several trials 
did not provide cut-off scores for outcomes, while 
they did provide an entry cut-off score (e.g. Prins 
et al., 2001; Tummers et al., 2010; Vos-Vromans 
et al., 2016). The definition of recovery based on 
subjective outcome measure and the trial being 
non-blinded may create problems such as a high 
expectancy regarding the effects of the treatment 
and changes in the symptom-reporting behaviour 
(Wilshire et al., 2017).

Regarding the reporting of harmful study 
events, it is challenging to conclude on how pro-
portionate the occurrence of harmful/unwanted 
events is to the observed effects. Information on 
the occurrence of adverse/unwanted events is 
essential, as research conducted by Kindlon 
(2011) and Vink and Vink-Niese (2018) showed 
that over the past 20 years patients have consist-
ently reported either no or adverse effects from 
these interventions. However, not reporting 
adverse events is typical for this field as psycho-
therapy trials generally report infrequently on 

adverse outcomes (Duggan et al., 2014; Jonsson 
et al. 2014; Vaughan et al., 2014). Concerning 
the inclusion of ME/CFS patients with or with-
out PEM, the studies only included CFS patients 
using the Oxford or CDC criteria, making the 
study results not specifically applicable to ME/
CFS patients with PEM. The Oxford and CDC 
criteria have been criticized for focusing on 
fatigue in general and for not including PEM, a 
key symptom of ME/CFS (Christley et  al., 
2012).

The strength of this review lies in the sys-
tematic approach with a validated tool to assess 
the methodological quality of the studies. A 
limitation of our review is that the definitions of 
CBT and GET, that were provided in the papers, 
were used even though a good distinction 
between the definitions is often not made.

The results of this review show that high-
quality evidence on the effectiveness of CBT 
and GET for ME/CFS patients is needed. Future 
research should include well-defined patient 
populations, using a community-based partici-
patory research approach, to increase patient 
involvement in determining priorities for 
research and care. In order to securely demon-
strate the efficacy of CBT/GET within a non-
blinded design, researchers need to show that 
self-reported improvements are supported by 
objectively measurable outcomes and report on 
the harms/adverse events.

Conclusion

The findings of this systematic review do not 
support the claim that CBT and GET are effec-
tive treatments for ME/CFS patients, due to 
methodological flaws and biases found in the 
studies that are investigated in this. This review 
highlights the need for more high-quality 
research to establish effective treatment options 
for well-defined patient groups using objective 
measurement instruments.
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