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The evidence base for physiotherapy 
in myalgic encephalomyelitis/chronic fatigue 
syndrome when considering post‑exertional 
malaise: a systematic review and narrative 
synthesis
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Abstract 

Background:  Due to the inconsistent use of diagnostic criteria in myalgic encephalomyelitis/chronic fatigue syn-
drome (ME/CFS), it is unsure whether physiotherapeutic management regarded effective in ME/CFS is appropriate for 
patients diagnosed with criteria that consider post-exertional malaise (PEM) as a hallmark feature.

Purpose:  To appraise current evidence of the effects of physiotherapy on symptoms and functioning in ME/CFS 
patients in view of the significance of PEM in the applied diagnostic criteria for inclusion.

Methods:  A systematic review of randomized controlled trials published over the last two decades was conducted. 
Studies evaluating physiotherapeutic interventions for adult ME/CFS patients were included. The diagnostic criteria 
sets were classified into three groups according to the extent to which the importance of PEM was emphasized: 
chronic fatigue (CF; PEM not mentioned as a criterion), CFS (PEM included as an optional or minor criterion) or ME 
(PEM is a required symptom). The main results of included studies were synthesized in relation to the classification of 
the applied diagnostic criteria. In addition, special attention was given to the tolerability of the interventions.

Results:  Eighteen RCTs were included in the systematic review: three RCTs with CF patients, 14 RCTs with CFS 
patients and one RCT covering ME patients with PEM. Intervention effects, if any, seemed to disappear with more nar-
row case definitions, increasing objectivity of the outcome measures and longer follow-up.

Conclusion:  Currently, there is no scientific evidence when it comes to effective physiotherapy for ME patients. 
Applying treatment that seems effective for CF or CFS patients may have adverse consequences for ME patients and 
should be avoided.

Keywords:  Myalgic encephalomyelitis, Chronic fatigue syndrome, Post-exertional malaise, Physiotherapy, 
Intervention, Systematic review
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Background
Myalgic encephalomyelitis (ME)/chronic fatigue syn-
drome (CFS) is a serious long-term, multi-system dis-
ease. It is characterized by severe unexplained fatigue 
that is not improved by rest and is accompanied by 
symptoms related to cognitive, immune and autonomous 
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dysfunction [1, 2]. Disease severity varies from mild (50% 
reduction of premorbid activity level) to very severe 
(completely dependent and bedridden).The recovery rate 
seems generally poor and most patients never regain 
their pre-disease level of health [3].

Previously, and still by some clinicians and research 
groups, ME/CFS was understood and approached by 
applying a psychogenic or psychosomatic model [4, 5]. 
Onset and continuance of the illness were then consid-
ered to be perpetuated by patients’ irrational beliefs, 
avoidance behavior, health anxiety, hypochondriasis or 
personality traits. Yet, although the exact cause of ME/
CFS is still unknown, there is generally consensus on a 
biomedical understanding [1, 6]. A number of studies 
demonstrated multiple pathophysiological disturbances 
mostly comprised of changes in neurological, immuno-
logical, metabolic, endocrinological and cognitive func-
tioning [1, 2, 6–8].

A considerable amount of the patients diagnosed with 
ME/CFS show prolonged exacerbation of their symptoms 
after minimal amounts of physical, sensory, emotional or 
cognitive effort [1, 9–11]. This phenomenon is termed 
post‐exertional malaise (PEM). Its onset is often delayed 
and has an unpredictable recovery period that may last 
days, weeks or even months. The severity and duration of 
symptoms are out of proportion to the exertion [1, 12]. 
Patients tend to describe PEM as the most debilitating 
part of the disease [13]. PEM is not synonymous with 
post-exertional fatigue, not explained by decondition-
ing or malingering and is rarely found in other fatiguing 
illnesses [1, 10]. Hence, patients’ reduction in activity 
should not be understood as ‘fear avoidance behavior’, 
but rather as a rational and physical response to the 
occurrence of PEM [4, 14]. Various biomedical and prov-
ocation studies have confirmed this abnormal response 
to exertion [1, 2, 15–21].

In the absence of valid diagnostic tests, ME/CFS is 
diagnosed with clinical criteria when alternative diag-
noses are excluded. In line with the different perspective 
of explanatory models of pathogenesis and pathophysi-
ology, over 20 different diagnostic criteria sets have 
been created for research and clinical purposes. PEM is 
included in several of the diagnostic criteria, although 
there are different views on its significance in the diag-
nosis of ME/CFS. The broadest criteria set, Oxford [22], 
is unspecific and only requires severe, disabling fatigue, 
affecting physical and mental functioning for a minimum 
of six months and does not consider PEM at all. Other 
criteria sets include PEM as an optional symptom (e.g. 
CDC-94/Fukuda criteria [23]) and require the presence 
of more symptoms. The Fukuda criteria are the most fre-
quently applied diagnostic criteria in current research. 
The 2003 Canadian Consensus Criteria (CCC) [24], the 

newer International Consensus Criteria for ME (ME-
ICC) [25] and Systemic Exertion Intolerance Disease cri-
teria (SEID) [1] require the presence of PEM, substantial 
impaired function and other core symptoms including 
pain, unrefreshing sleep, cognitive impairment, ortho-
static intolerance or neuroendocrine dysfunction [26]. 
Consequently, these narrow criteria sets create a more 
homogenous patient group with a higher symptom bur-
den and far higher levels of physical and cognitive dis-
ability than broader criteria [27, 28]. Broad diagnostic 
criteria may also embrace people who may have a form 
of chronic fatigue that, in many cases, primarily involves 
psychological factors [29].

Several different names have been proposed for 
this disease. The most commonly used are “Myalgic 
Encephalomyelitis”, “Chronic Fatigue Syndrome”, and the 
umbrella-term ME/CFS. Whether PEM is a cardinal fea-
ture of ME/CFS, and accordingly whether ME and CFS 
are distinct clinical entities, has been debated for almost 
two decades [30]. For purposes of clarity, in this review, 
the label “ME” will be used when PEM is a cardinal fea-
ture and the other core symptoms are present as well 
[31]. “CFS” will be used when PEM or other core symp-
toms are optional features. The label “Chronic Fatigue” 
(CF) will be applied when PEM is not accounted for at 
all. When discussing ME, CFS and/or CF in general, the 
umbrella-term “ME/CFS” will be pragmatically applied in 
this review.

Physiotherapists are often involved in the manage-
ment of ME/CFS patients [32]. In the last decade, sev-
eral systematic reviews and meta analyses that included 
interventions that seem relevant for physiotherapeutic 
management of adult ME/CFS patients have been pub-
lished [29, 33–46]. However, generally, the applied diag-
nostic criteria were not explicitly accounted for in these 
reviews. Patients diagnosed with different criteria may 
have different symptoms as well as reactions to certain 
interventions, leading to the diagnostic incongruences 
and treatment challenges seen in ME/CFS.

In Europe, few countries have guidelines for the clin-
ical approach to ME/CFS [47]. Typically, it is not clear 
which diagnostic criteria the recommendations for ill-
ness management are based on, or who the target pop-
ulation is. Despite this, the recommendations mainly 
consist of cognitive behavioral therapy (CBT) and 
graded exercise therapy (GET) [47]. It is not well doc-
umented how these recommended clinical interven-
tions affect patients with ME, but they are criticized 
by clinicians, patients and researchers as being inap-
propriate for patients with PEM [19, 48]. The evidence 
of the effect of commonly applied ME interventions is 
currently of increased relevance due to possible conse-
quences of the ongoing COVID-19 pandemic. ME/CFS 
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has been linked to many different viruses. Experiences 
from past epidemics and current observations sug-
gest that a considerable number of patients recovering 
from COVID-19 may develop ME/CFS-like symptoms 
[49].

The aim of this review was to appraise current evi-
dence of effects of physiotherapy on symptoms and 
functioning in ME/CFS patients in light of the sig-
nificance of PEM in the applied diagnostic criteria for 
inclusion. The objectives were:

•	 To summarize current evidence of the effects of 
physiotherapeutic interventions on symptoms and 
functioning in ME/CFS patients.

•	 To synthesize the findings in light of the significance 
of PEM in the applied diagnostic criteria for inclu-
sion.

•	 To evaluate and discuss the reported physiothera-
peutic interventions in view of (potential) harm and 
adverse effects for patients with ME.

Methods
Design
A systematic review methodology was utilized to evalu-
ate benefits and potential harms and adverse events of 
applied physiotherapeutic interventions in ME/CFS 
patients. The studies were grouped and evaluated accord-
ing to the diagnostic criteria used. The review was lim-
ited to randomized controlled trials (RCTs).

Search strategy
The systematic search for relevant RCTs was conducted 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-analysis (PRISMA) guidelines 
[50] (see Fig.  1). PubMed, CINAHL and PEDro were 
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Fig. 1  Flowchart of study selection



Page 4 of 26Wormgoor and Rodenburg ﻿J Transl Med            (2021) 19:1 

searched with the following search words in the title: 
myalgic encephalomyelitis, chronic fatigue syndrome, 
CFS, chronic fatigue, post-exertional neuroimmune 
exhaustion, PENE, systemic exertion intolerance disease 
or SEID. The search was filtered to RCTs published since 
the year 2000. This literature search was undertaken and 
reviewed by the second author between February and 
April 2020 and subsequently repeated by both authors.

Eligibility criteria
Articles were screened with the following inclusion cri-
teria: (1) RCT, (2) population of patients diagnosed with 
CFS and/or ME, (3) an evaluation of the efficacy of a 
physiotherapeutic intervention (i.e. physical activity/
exercise therapies, manual therapies, body awareness, 
electrotherapy techniques or health education), (4) out-
come measures evaluating physical or mental symptoms 
and/or functioning, including quality of life.

Articles were excluded when they (1) were not avail-
able in full text, (2) were not written in English, Dutch 
or a Scandinavian language, (3) had an exclusive under-
age patient population, (4) had a follow-up article of a 
primary study published before 2000 or (5) had a poor 
methodological quality (PEDro score 0–3).

Methodological quality analysis
The PEDro scale was used in order to evaluate the meth-
odological quality of the RCTs [51]. This is a scale with 
11 items, on which a “1” or a “0” can be scored. There is 

a maximum of 10 points to be achieved; a score above 
six is considered as high quality, 4–5 as fair and ≤ 3 as 
poor quality. The methodological quality analysis of all 
included RCTs is reported in Table 2.

Data extraction
The data extracted for each included RCT consisted 
of name of author, year of publication, country, type of 
intervention and control group, participant character-
istics, applied diagnostic criteria, treatment duration, 
report on adverse events and treatment withdrawal, out-
come measures and result/conclusion. The data extracted 
is summarized in Tables 3, 4, 5.

Classification of diagnostic criteria
The diagnostic criteria were grouped according to the 
extent to which the importance of PEM and other core 
symptoms, including pain, sleep disturbances, cognitive 
impairment and neuroendocrine dysfunction is empha-
sized [52]; CF: “No PEM” (PEM is not mentioned as a 
criterion), CFS: “Optional PEM” (PEM is included as 
an optional or minor criterion) or ME: “required PEM” 
(PEM is a required or main criterion). The categorization 
of the diagnostic criteria sets is presented in Table 1.

Data analysis
Data analysis was stratified by the three defined sub-
groups according to the status of PEM in the diagnostic 
criteria applied in the RCTs. Outcomes measured within 

Table 1  Diagnostic criteria classification with respect to the significance of PEM and other core symptoms

a  Requires exercise-induced fatigue, but does not require presence of all core symptoms;
b  No PEM required (may be post-exertional fatigue) and does not require presence of all core symptoms;
c  Post-exertional neuroimmune exhaustion (PENE)

Criteria set ME/CFS Post-exertional malaise inclusion

Author/institution No PEM (CF) Optional 
PEM 
(CFS)

Required 
PEM (ME)

CDC (1988), Holmes definition Holmes 1988 [53], Centers for Disease Control and 
Prevention, USA

X

Oxford (1991) Sharpe 1991 [22] X

CDC (1994), Fukuda definition Fukuda 1994 [23], Centers for Disease Control and 
Prevention

X

London (1994) The National Task Force on CFS/PVFS/ME 1994 [54] Xa

CCC (2003), Canadian Consensus Criteria for ME/CFS Carruthers 2003 [24] X

Empirical CDC (2005) Reeves 2005 [55], Centers for Disease Control and 
Prevention, USA

X

NICE guideline (2007) Nice 2007 [56], UK’s National Institute for Health and 
Clinical Excellence

Xb

Canada-revised (2010) Jason 2010 [57] X

ME-ICC (2011), International Consensus Criteria for ME Carruthers 2011 [25] Xc

IOM (2015) (SEID) Institute of Medicine 2015 [1] X
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one month of the end of treatment were regarded as post-
treatment measurements (post). Follow-up assessed one 
to six months after treatment was considered short-term 
effects (short) and measurements more than six months 
following treatment were viewed as long-term effects 
(long). The statistical significance (p < 0.05) of interven-
tion effects was reported with emphasis on fatigue and 
physical functioning. Results are described for each 
diagnostic category. For each subgroup, weighted mean 
values of both the Chalder Fatigue Scale (CFQ) and the 
physical functioning subscale of the Short Form 36-item 
health survey (SF-36-PF) were calculated from the avail-
able before- and after-treatment scores (preferably at 
short-term follow-up or the nearest measure moment).

Substantial changes (much or very much worse/better) 
in patient-reported global impression of change (PGIC) 
score were reported (PGIC−/+) as well. Conclusively, it 
was considered whether the findings were relevant for 
ME patients.

Results
Description of included studies
Study selection
The search, with applied filters, initially resulted in 239 
articles. Eighteen met all eligibility criteria and were 
included. Three protocols, two additional effect evalu-
ations and four additional follow-up articles linked to 
included RCTs were evaluated as well. The selection pro-
cess for inclusion/exclusion of studies in this review is 
presented in a PRISMA flow diagram (Fig. 1).

The majority of the studies were conducted in Europe; 
six studies in the UK [58–63], two in Belgium [64, 65], 
and one each in The Netherlands [66], Norway [67] and 
Spain [68]. Four studies were performed in Asia: three in 
Hong Kong/China [69–71], one in Japan [72]. Addition-
ally, one RCT was conducted in each of the countries of 
Australia [73], New Zealand [74] and USA [75]. Tables 3, 
4 and 5 summarize the characteristics and results of the 
included RCTs.

Patient characteristics and diagnostic criteria
The study samples varied between 30 and 641 partici-
pants, with a total of 2320 participants. All participants 
were diagnosed with CF, ME or CFS with one of the men-
tioned criteria sets. Mean age varied from 34 to 48 years 
across the studies and 78% of the participants were 
women.

Three studies [58–60] used the Oxford criteria in 
which PEM is not included, 14 studies [61–66, 68–75] 
used the CDC-94/Fukuda criteria that consider PEM 
as an optional symptom [23], and one study [63] used 
the NICE criteria that requires PEM or post-exertional 
fatigue, but not all other core symptoms. One study used 

the Canadian Consensus Criteria, the only study that 
applied a diagnostic criteria set requiring PEM and other 
core symptoms.

The largest study, the PACE trial [58], applied the 
Oxford criteria and reported that 67% of the partici-
pants met the empirical CDC (optional-PEM) and 51% 
the London ME criteria (modified version) as well. In the 
FINE trial [59] 31% of the participants, who all fulfilled 
the Oxford criteria, met the London criteria as well.

Intervention characteristics
The therapeutic applications evaluated in this review and 
considered relevant for physiotherapy consisted of one 
or more of the following elements: physical activity, body 
awareness, health education or orthostatic training.

The main physical activity interventions were GET and 
activity pacing (AP). GET is based on the notion that the 
fatigue is maintained by deconditioning and avoidance of 
activity. Accordingly, it is assumed that one can overcome 
the fatigue by increasing the activity level and physical 
fitness by means of low-level aerobic exercise with a rigid 
gradual increase of intensity and amount. In some stud-
ies, heart rate monitors were used during exercise ses-
sions to help participants meet the prescribed intensity 
levels [58, 61, 73, 74]. GET was given alone [58, 74] or as 
part of a rehabilitation program [59, 68, 76]. AP is a strat-
egy aimed at reducing the frequency and severity of PEM 
by focusing on awareness and knowledge of one’s limits 
and early signs of exacerbation. It targets on prioritizing 
of activities, being as active as possible within one’s lim-
its, and alternating active and rest periods [77]. In some 
programs focusing on AP [67, 75], the principles of the 
Energy Envelope Theory [78] were applied. According to 
this theory, ME/CFS patients should not expend more 
energy than they perceive they have (energy-envelope), 
as this results in PEM and increased disability. In another 
program [58], adapted pacing therapy (APT) was applied 
to encourage participants to restrict their activity lev-
els to below 70% of their perceived limits. AP was given 
alone as a therapy [58], as part of GET with pacing [73], 
as graded exercise self-help (GES) guided by symptoms 
[63], as part of a rehabilitation [61], educational [75] or 
self-help program [63, 64, 67], or as a comparison inter-
vention [65]. Body awareness incorporates coordinated 
body posture and movement, breathing, and meditation 
techniques. Two original eastern approaches of exercise 
and healing techniques, Qigong [69–71] and isometric 
yoga [72], were evaluated. In addition, body awareness 
therapy was included in a rehabilitation program [66]. 
Several health education programs with different objec-
tives were included. They aimed at encouraging GET 
[60] or AP [75], focused on pain physiology [65] with 
the intention to alter pain cognitions and thereby reduce 
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catastrophizing and kinesiophobia, or provided self-
management education aimed at accepting and improv-
ing ability to cope with ME [67]. In one study, orthostatic 
(tilt) training was used to reduce orthostatic intolerance 
[62].

The control interventions consisted of care as usual 
[58–60, 63, 67, 74], waitlist for intervention [69–72], 
relaxation therapy [61, 64, 73], exercise [65, 68], CBT [58, 
76], sham-training [62] or supportive listening [59]. One 
of the RCTs included CBT [58] and one supportive lis-
tening [59] as additional experimental arms; these were 
considered as control interventions in this review.

The median treatment duration was 12  weeks. It was 
not always clear by whom the intervention was deliv-
ered, but all interventions were considered relevant for 
physiotherapy despite the fact that some were led in 
cooperation with or by peers [67, 75], a nurse [59], an 
occupational therapist [58, 64, 67], a clinician therapist 
[60], an exercise physiologist [58, 73], a yoga instruc-
tor [72], a qigong master [69–71] or an interdisciplinary 
team [66, 68].

Outcome measures
Outcomes were mainly measured by patient-reported 
outcome measures (PROMs). Almost all studies had 
included outcome measures on fatigue and physical 
functioning, some on mental functioning, sleep, illness 
beliefs, pain and global impression of change. A total 
of 30 different PROM tools were applied. Most RCTs 
applied multiple primary outcome measures.

The 36-item Short Form Health Survey (SF-36) or the 
shorter forms, assessing physical and mental health sta-
tus and resulting impact on everyday life (labelled here as 
‘health status’), were most frequently used (69%). Some 
studies evaluated only single domains, usually Physical 
Functioning (PF). Other frequently used outcome meas-
ures included the Chalder Fatigue Questionnaire/Scale 
(CFQ) (56%), Hospital Anxiety and Depression Scale 
(HADS) (44%) and Checklist Individual Strength (CIS) 
(25%). Two studies [58, 72] reported on PEM occurrence. 
Seven studies included a PGIC score.

Seven studies reported on objective outcome measures: 
employment loss [79], activity monitoring [66, 73], walk-
ing ability [58], fitness [58], cardiopulmonary exercise 
testing [73, 74], blood biomarkers, hemodynamic and 
autonomic parameters [62]. One study reported auto-
nomic function indices and blood biomarkers solely in 
the intervention group [80].

Methodological quality of the studies
Two studies [81, 82] were excluded because of poor 
quality. All included studies scored high (n = 15) or fair 
(n = 4) on the PEDro scale; PEDro scores ranged from 

five to eight with six as a median (Table 2). Only Sutcliffe 
[62] reported successful participant blinding by offering 
sham training to the control group. For all other inter-
ventions, it seemed unfeasible to allow participants and 
therapist blinding.

Seven studies measured effects of the intervention at 
long-term follow-up, after one year or longer.

Synthesis of results in view of the significance of PEM
Tables 3, 4 and 5

RCTs with diagnostic inclusion criteria without PEM 
as a criterion
All three RCTs (Table 3) showed effectiveness of GET or 
GET-encouraging interventions on post- or short-term 
fatigue and mental health in CF patients. Effects might 
sustain until 1-year follow-up. Effect on physical function 
was significant following GET and education. APT did 
not seem effective. Long-term effects on mental fatigue 
and physical function are unclear. In the PACE study, 
both GET and APT were not able to reduce employment 
loss or increase fitness [58, 79]. Improvements on the 
walking test were greater for the GET group than for the 
control [58]. However, improvements and group differ-
ences were small and all results were still just over half of 
normal values.

The intervention groups’ mean CFQ scores (11-item 
version, 2 RCTs) were 28.4 at pre, 22.7 at post, and SF-
36-FP (3 RCTs) were 34.6 at pre, 46.2 at post.

RCTs with diagnostic inclusion criteria with PEM 
as an optional criterion
In CFS patients (Table  4), it was unsure whether GET 
improved fatigue and mental health, while effect on 
physical functioning was absent or negative. AP, GET 
with pacing, qigong and yoga seemed effective in reduc-
ing post-treatment and short-term fatigue. Effects on 
health status and physical functioning, in particular, were 
unlikely while effects on mental health and physiological 
parameters were unsure.

In the intervention group, the mean CFQ scores (14-
item version, 6 RCTs) were 28.7 at pre, 18.4 at post, and 
SF-36-FP (7 RCTs) were 41.8 at pre, 46.7 at post.

RCTs with diagnostic inclusion criteria with PEM as a required 
criterion
One RCT evaluated an intervention for ME patients 
(Table 5). Pinxsterhuis 2017 [67] compared group-based 
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self-management to care as usual. The program focused 
on AP and illness coping and was effective at short-term 
follow-up for fatigue and self-efficacy. There were no sig-
nificant differences between the groups with regard to 
physical functioning. The program for ME patients did 
not show long-term effects.

In the intervention group, the mean SF-36-FP scores 
were 48.1 at pre, 46.5 at post.

Adverse events and compliance
Ten studies mentioned the occurrence of adverse 
events. Two of the GET studies in CF patients reported 
on adverse events. The PACE study devoted an entire 
paper on this subject [83]. The conclusion was that the 
numbers of adverse events did not differ significantly 
between trial treatments (GET 8%, APT 9%), but physi-
cal deterioration occurred most often after APT (GET 
11%, APT 25%). No adverse events were reported follow-
ing pragmatic rehabilitation [59]. The two GET studies 
in CFS patients (Nùñez [68] and Moss-Morris [74]) did 
not evaluate adverse events. However, in the discussion 
of Nùñez it was mentioned that the intervention might 
have been harmful for some participants due to a signifi-
cant pain increase (SF-36-BP). In addition, Moss-Morris 
[74] mentioned that the physiological assessment tests 
were experienced as harmful to more than 50% of the 
participants. Two studies on GET with pacing evaluated 
adverse events in CFS patients. No adverse events were 
found following multi-convergent therapy [61]. In the 
GES-trial [63], serious adverse events were uncommon, 
but in the guided graded exercise self-help group, as well 
as in the control group, about a quarter of participants 
reported deterioration of physical functioning (reduction 
of SF-36-PF score of 10 points). The four RCTs on qigong 
[69–71] or yoga [72] reported that adverse events were 
either not seen or uncommon, except for some muscle 
ache. In addition, it was explicitly mentioned that none of 
the participants reported PEM after practicing yoga [72]. 
The orthostatic training also seemed to be well tolerated 
[62]. In the RCT with ME patients, adverse events were 
not evaluated [67].

Compliance with the activity protocols was seldom 
directly evaluated. In the PACE trial, however, ‘adequate 
treatment’ (participation in ≥ 10 of the 14 sessions) was 
reported: 85% for GET and 90% for APT (ns). In the GES 
trial [63], the physiotherapists reported that 42% of the 
participants adhered to GES completely or very well, 
30% moderately well, and 29% slightly or not at all. Vos-
Vromans [66] reported that all participants in the MRT 
group and 88% in the CBT group reached the 70% level of 
compliance to treatment. In one of the Qigong trials [70], 
it was reported that 25% had completed < 9 sessions and 
32% had completed all 16 sessions.

Discussion
The main aim of this literature review was to appraise 
the effect of physiotherapeutic interventions on symp-
toms and functioning of patients with ME/CFS, in view 
of the significance of PEM in the applied diagnostic crite-
ria. The intention was thereby to contribute to improving 
recommendations for evidence-based physiotherapeutic 
care for the ME/CFS patients with PEM.

Many researchers and health professionals fail to 
acknowledge ME as a distinct clinical entity. Accordingly, 
the labels CFS and ME are often used synonymously in 
both research and clinical practice. Also, patients that 
obtained a CF label in this review are frequently labeled 
as CFS elsewhere and CFS patients may be categorized as 
ME patients. Therefore, all relevant RCTs with ME/CFS 
patients that investigated the effect of an intervention 
considered relevant for physiotherapy were analyzed. In 
order to establish the potential benefit or possible harm 
of the studied interventions, the RCTs were synthesized 
narratively in terms of the applied diagnostic criteria 
for inclusion, the results, the focus on possible adverse 
events, and the conclusions.

Summary of main results
This review found indications that GET was moder-
ately effective, possibly until 1-year follow-up, in reduc-
ing fatigue for CF patients diagnosed with the broad 
Oxford criteria. In CFS patients, mainly diagnosed with 
the Fukuda criteria, several interventions, including 
GET, GET-encouraging interventions, GET with adap-
tive pacing, qigong and yoga seemed moderately effective 
in reducing fatigue, though only at post-treatment. The 
interventions might also have been effective in improv-
ing physical functioning in CF patients, but not in CFS 
patients. However, effects, if any, vanished when evalu-
ating objective outcomes; no convincing effects were 
obtained in fitness, level of physical activity, employment, 
etc. AP appeared not to be effective in CF, though possi-
bly effective for post-treatment fatigue reduction in CFS. 
Only one RCT for ME patients experiencing PEM was 
identified [67]. Unfortunately, the self-management and 
AP education program evaluated in this RCT seemed 
ineffective. Thus, one cannot draw conclusions on the 
effect of applied physiotherapeutic interventions to date 
for this patient group. The shortage of trials evaluating 
effectiveness of interventions in ME patients is not spe-
cifically related to the physiotherapy field, as it has been 
seen in pharmacological, psychological and behavioral 
interventions as well [33, 44, 84].

Methodological considerations of the included studies
There are some methodological inadequacies in the 
included RCTs concerning method of diagnosis, choice 
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of outcome measures, selective reporting and heteroge-
neity of the samples.

In the majority of the studies it was not clear how the 
ME/CFS diagnosis was set; following a prior thorough 
clinical examination or solely using self-reported symp-
toms. Some trials that applied wide criteria had incor-
porated more narrow criteria for subgroup analyses. The 
PACE [58] and the FINE trials [59] evaluated London cri-
teria (CFS-criteria) in addition to the Oxford criteria and 
found that a considerable subgroup fulfilled both criteria. 
The PACE trial assessed fulfillment of the empirical CDC 
CFS criteria as well. Contrary to expectation, diagnostic 
subgroup analysis in the PACE trial showed comparable 
treatment effects on fatigue and physical functioning. 
However, the correctness of these diagnoses is uncertain 
as the evaluation of symptoms of these additional diag-
nostic criteria covered only the last week, and not the 
previous six months as defined in the criteria sets [85]. 
Another critical point is that adverse events in these sub-
groups were not evaluated. For the FINE trial, subgroup 
analyses were not reported at all.

Concurring with the inclusion criteria, all included 
articles were graded as ‘high’ or ‘fair’ quality accord-
ing to their PEDro score. Maximum achieved score was 
8 out of 10, as blinding of subjects and therapists seems 
unfeasible in most physiotherapeutic practice. Despite a 
comprehensive design and protocol, well-powered and 
with a high-quality score, the most extensive and influ-
ential RCT, the PACE trial [58, 86], has been heavily criti-
cized [87]. Besides criticism for using the broad Oxford 
criteria, it has been denounced for protocol changes of 
effectiveness. Re-analysis demonstrated that most of the 
modest improvements did not reach the level of signifi-
cance in the GET group when compared to the control 
group [88]. Another critical issue is the absence of long-
term follow-up results and lack of group differences in 
the objective outcome measures, which were more or less 
ignored in the reporting.

Although several ME/CFS symptoms can be assessed 
using well accepted objective testing methods [89, 90], 
the conclusions of the evaluated RCTs were primar-
ily based on subjective PROMs. Remarkably, the clini-
cal relevance of the achieved improvements was rarely 
discussed. Fatigue and physical functioning were most 
frequently evaluated. The occurrence of PEM was 
assessed as an outcome measure in only two RCTs [58, 
72]. Its operationalization was unclear in both studies 
and remarkable in one study, where several participants 
reported PEM at baseline and did not fulfil the 1994 Lon-
don criteria [54] that requires post-exertional fatigue. 
To evaluate changes in PEM, interventions towards ME 
should report on several specific aspects of PEM; not 
only the occurrence of PEM, but also perceived severity. 

Assessments of changes in presence, frequency, and 
intensity of various PEM symptoms, time aspects and 
trigger intensities would be valuable. A couple of PROMs 
[11, 91–93] and objective tests [89] are available to evalu-
ate PEM. Apart from fatigue, other core symptoms were 
usually not evaluated either. In contrast, in many RCTs, 
depression and anxiety symptoms were evaluated as an 
outcome measure. This seems to be a paradox since, in 
most diagnostic criteria sets, psychiatric conditions are 
listed as an exclusion criterion.

With ME/CFS, even if the participants improved on 
average, it is of particular interest to know how many 
participants experienced negative changes and to what 
degree. Selective reporting of patient-reported impres-
sion of change scores made it difficult to evaluate this. 
Seven RCTs included a PGIC score, but only three stud-
ies reported both the portions that experienced substan-
tially negative and positive change [58, 63, 73].

Thirteen of the 18 RCTs applied the CFQ. However, 
comparing results among different interventions and 
diagnostic subgroups appears difficult as two differ-
ent versions (11 and 14 items) and two scoring methods 
(bimodal and Likert scale) were applied. Nonetheless, 
it is clear that changes were modest. Further, the after-
treatment CFQ values (mean approx. 22) were still far 
above normal (approx. 14 [94]) and long-term effects 
were mostly lacking. Another important issue is that 
CFQ appears inappropriate to evaluate changes in fatigue 
in ME/CFS patients because of ceiling effects. The high 
mean inclusion scores indicate that most of the par-
ticipants had reported a maximum score (“much more 
than usual”) on most items at pretest. Consequently, it 
is impossible to rate any exacerbations, only potential 
improvements. This was pointed out earlier by Morris as 
well [95].

Improvements on the physical function subscale of 
SF-12/36 were not as frequent as for fatigue; SF-PF 
was only significant in two of the three CF trials and in 
one out of 6 CFS trials. However, similar to the CFQ, 
improved SF-36 scores at follow-up (approx. 47 on aver-
age) were still far below normative data (approx. 90 in the 
corresponding age group, 35–54  years) and even below 
the norm of age group 75–84  years, which averages a 
mean SF-36-PF score of 58 [96].

Even though most interventions involved physi-
cal activity aspects, only one third of the RCTs’ applied 
objective outcome measures to assess physiological or 
functional capacity changes. A few studies obtained sta-
tistically significant improvements on these measures, 
but they were often hardly or not clinically relevant. Like 
the subjective measures, values were considerably below 
normal values for (sedentary) healthy people. This clearly 
indicates lasting reduced physical functional capacity in 
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patients with ME/CFS [97]. Aside from Wallman (2004 
[73]), who assessed cognitive function with a modified 
Stroop color test, objective assessments of other aspects 
of neurocognitive functioning or other dimensions like 
PEM, lack of energy, muscle function or sleep impair-
ment were lacking.

CF populations and, to a lesser extent, CFS populations 
may comprise a mixed group of fatigued patients with or 
without PEM. This may complicate appropriate adjust-
ment of intensity of physical activity instructions for all 
participants. PACE’s APT instructed the participants to 
do 30% less than their available energy might allow [98]. 
It has been suggested that if the expended energy was 
consistently lower than available energy, as instructed 
in APT, participants both with and without PEM, might 
have become too inactive, resulting in reduced physical 
and mental functioning and increased social isolation 
instead [77]. This may have been problematic, especially 
for the 33% of participants in the PACE study [58] who 
had a depressive disorder (and probably not ME). Even 
so, absence of convincing objective improvements fol-
lowing GET at group level may suggest that the level of 
intensity may not have been appropriate for everyone. 
As depressed participants and other chronic fatigued 
patient groups often tolerate exercise well, they may 
accordingly achieve improved physical capacity [99, 100]. 
Such patients were probably included in the CF popu-
lations. An important issue, however, is that it seemed 
that the main problem in ME patients is their reduced 
ability to adapt and recover from exercise or exertion 
intolerance, in general, rather than deconditioning or 
reduced exertion capacity itself [106]. GET intensity may 
have been too high for the ME/CFS patients with PEM, 
causing deteriorations and non-compliance. This may 
have reduced average improvements on the group level. 
Non-compliance was demonstrated in a GET-like case–
control study in which daily activity was assessed by an 
accelerometer [101]. Initially, the ME/CFS patients were 
able to reach the prescribed activity goals, however, after 
4–10 days, they seemed unable to sustain target activity 
levels and reported pronounced worsening of symptoms. 
Repeated testing or monitoring over time may therefore 
give more relevant data than just one single exertion test.

Several GET studies applied heart rate monitoring to 
guide training intensity and to reduce participants’ focus 
on bodily symptoms. Unfortunately, no RCT included 
in this review evaluated these or other objective meas-
ures to report on compliance with the exercise regime. 
Potential associations with the measured PROMs were 
generally not reported on either. However, a recent study 
reported positive correlations between objectively meas-
ured and patient reported physical functioning (SF-PH) 
in ME/CFS patients [102]. Continuing low SF-PH scores, 

as seen in this review, may therefore confirm the impres-
sion that the participants’ level of physical activity did not 
notably increase following the interventions.

From this review, it seems that proven effectiveness 
of physical exercising in ME/CFS is associated with the 
subjectivity of the applied outcome measures. PROMs 
that evaluate subjective experiences of fatigue more 
frequently obtained statistically significant differences 
than scoring of self-perceived limitations to perform 
specific physical activities, as in SF-36. Further analy-
ses of data from PACE and two other CBT studies illus-
trated that effect sizes increased when the subjectivity 
of the outcome measure increased [103]. This was also 
reported in re-analyses of the Cochrane review on exer-
cise therapy for ME/CFS. This review based its conclu-
sions on PROMs only and suggested that exercise therapy 
likely has a positive effect on fatigue [35]. Analyses of 
the objective outcomes of the included RCTs, however, 
demonstrated that GET does not lead to clinically signifi-
cant objective improvements [104]. Using PROMs only 
may therefore be incorrect in ME/CFS research. This is 
consistent with findings of clear discrepancies between 
what is measured in research and patients’ reported per-
ception in a systematic review of PROMs in ME/CFS 
research [105].

Besides the reduced effectiveness with diminished out-
come objectivity, physiotherapeutic treatment effectivity 
also seems to disappear when follow-up time or diagnos-
tic specificity increases. Unfortunately, this leaves us with 
little evidence when it comes to effective physiotherapeu-
tic management of ME patients.

Current evidence concerning potential negative responses 
to treatment
From the studies in this review, no clear and direct indi-
cation was found regarding participants’ tolerability of 
the interventions. Few studies reported on the occur-
rence of adverse events or non-adherence due to intol-
erance to the intervention. However, in intervention 
research involving ME/CFS patients with PEM, reporting 
of adverse effects seems of particular significance [106]; 
interventions are not necessarily harmless when adverse 
effects and compliance not have been systematically 
reported.

Furthermore, absence of substantial mean improve-
ments on PROMs and objective measurements may indi-
cate that some participants have improved, while other 
participants may have worsened on these measures. 
PGIC scores confirm that not all participants perceived 
substantial improvement following the interventions; 
across the RCTs, 22% to 86% rated their change from 
very much worse to a little better. Only one included 
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GET study with CFS patients commented on the harm-
fulness of the intervention [68].

Clear indications of potential negative patient-reported 
experiences of common ME/CFS interventions are sum-
marized in a review of 11 patient surveys [107]. More 
than half (55%) of the ME/CFS patients undertaking GET 
(n = 4876) reported negative outcomes and only 27% 
reported a decrease of symptom severity. In contrast, 
pacing (n = 8981) obtained the lowest negative response 
rate (4%) and the highest reported benefit (81%).

The concerns regarding exercise programs are con-
firmed in several case control studies evaluating 
responses on sub-maximal activity in ME/CFS patients. 
Adverse responses have been found as disproportional 
increases of fatigue, sleep disturbances and pain, as well 
as disturbances in muscular, neuroimmunological and 
cognitive functioning [1, 2, 19, 108, 109]. These adverse 
responses are supported by evidence of exercise-induced 
maladaptive findings across multiple systems during or 
after maximal or submaximal physical activity. Devia-
tions have been reported, for instance, in brain activa-
tion, immune and autonomic response, pain modulation, 
lowered aerobic metabolism and metabolic deficits [1, 2, 
15–21]. Several of these alterations are correlated with 
the perceived intensity of PEM [12, 109, 110]. Although 
we mainly focused on physical exertion here, this largely 
applies to cognitive, sensory and psychological stressors 
as well.

Even though the results of this review did not reveal 
substantial negative responses, the marginal and doubt-
ful effects, patient-reported experiences and evidence 
coming from biomedical research strongly suggest an 
overall reduction in tolerance of physical exertion in ME 
patients.

Strength and limitations of this review
A strength of this review is that the included RCTs 
reported on a broad specter of outcome measures, inter-
ventions and aim of treatment. A limitation was the 
heterogeneity of comparison groups, group sizes and fol-
low-up duration. This heterogeneity limited the possibil-
ity to compare results and calculate effect sizes across the 
different treatments and diagnostic groups. Therefore, a 
narrative synthesis was conducted.

This systematic review was limited by deficiencies of 
the trials. Several of these have already been described 
in the methodology overview. One of the objectives was 
to evaluate and discuss the reported physiotherapeutic 
interventions in view of (potential) harm and adverse 
effects for patients with ME. A limitation of this current 
review was therefore the lack of focus in the RCTs on 
participants’ tolerability of the interventions and modest 
reporting of possible adverse effects.

To improve evidence quality, searches were restricted 
to RCTs published since the year 2000. We may thereby 
have missed additional valuable knowledge concern-
ing other relevant interventions that were only reported 
in weak methodological RCTs or non-randomized tri-
als. Although the first criteria set that required PEM, the 
Canadian Consensus Criteria, was published in 2003, we 
found only one RCT that studied ME patients, which is 
an insufficient basis for assessing the effects of physi-
otherapy. Remarkably, these newer diagnostic criteria 
are still rarely used in intervention studies. This was 
observed in a recent systematic review covering 55 RCTs 
targeting ME/CFS as well [33].

As far as we know, this is the first available review 
that stratified synthesized evidence of ME/CFS RCTs 
according to significance of PEM in the inclusion cri-
teria. However, several previous systematic reviews 
mentioned some uncertainty as to whether findings in 
studies with Oxford or Fukuda criteria are applicable 
to ME/CFS patients diagnosed with criteria requir-
ing PEM [33, 35, 37, 44]. In an update to an evidence 
report concerning ME/CFS [84], any evidence of bene-
ficial effect for GET disappeared by excluding the trials 
using Oxford criteria for inclusion. In contrast, a recent 
review restricting their search to European RCTs that 
applied diagnostic criteria excluding mental health ill-
nesses (7 Fukuda, 1 CCC) [43] concluded that effects of 
rehabilitation and activity pacing were inconsistent and 
comparable to previous systematic reviews that had 
included Oxford criteria. The newly published system-
atic review of Ahmed (2020 [44]) had a partly similar 
intention as this current review, but was restricted to 
CBT and GET interventions. All RCTs included Oxford 
or Fukuda criteria only. They could not find evidence 
to conclude that CBT and GET are effective treatments 
for CFS patients.

We are aware of one earlier systematic review on the 
effect of physiotherapy in ME/CFS patients [34]. It 
focused on RCTs published 2007–2017 and included 
four studies. Two of these studies were excluded in our 
review because they either involved a younger popula-
tion or were listed as a separate RCT [111] while actually 
reporting secondary analyses of an already included RCT 
[66]. In this current review a much broader spectrum of 
physiotherapeutic interventions for ME/CFS patients is 
included. We have, indeed, included some interventions 
that were guided by other health care professionals but 
nonetheless considered relevant for physiotherapy. Still, 
we do not fully understand why the other 12 RCTs we 
found in the same period were not included in the sys-
tematic review of Galeoto 2018 [34]. They might have 
had a dissimilar view of what may be applied as a physi-
otherapeutic intervention.
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In the literature, CBT interventions have been pre-
dominant in published RCTs targeting ME/CFS [33]. 
Although it has been suggested that other health care 
professionals than clinical psychologists may deliver 
CBT-based treatment strategies [112], CBT studies were 
not included in this review. CBT usually addresses pos-
sible depressive symptoms, maladaptive thoughts and ill-
ness beliefs that may impair recovery. In ME/CFS, CBT 
often applies a graded increase in physical activity strat-
egies as well. In physiotherapy, however, the rationali-
zation to apply GET may rather be to reverse a cycle of 
inactivity and deconditioning. There may be other inter-
ventions of debatable relevance that were excluded in this 
review as they were assumed to fall outside the general 
skillset of a physiotherapist; acupuncture is one example 
we are aware of.

The majority (78%) of the participants were women, 
which is in accordance with the general ME/CFS patient 
population that has a female-to-male ratio ranging from 
2:1 to 5:1 [113]. Inclusion of severely affected patients, 
however, did not seem representative. In general, 10 
to 25% of the ME/CFS population is severely or very 
severely affected and house- or bedbound [114]. In the 
included studies, most participants were apparently 
mildly or moderately affected. This was expected, as 
severely affected patients are often unable to participate 
in trials if attendance to a healthcare facility is required. It 
is therefore doubtful whether the findings of this review 
are applicable for severely affected patients. However, 
including them in experimental RCTs seems unethical. In 
agreement with Mengshoel (2020 [43]), we underline the 
need for case studies and patient experiences to develop 
meaningful physiotherapeutic management procedures 
for this group of patients as well.

Classification of the diagnostic criteria sets was not 
entirely unambiguous. Although the focus was primar-
ily on the presence of PEM, other core symptoms were 
emphasized as well. This is in line with a diagnostic algo-
rithm described by the US Institute of Medicine (IOM, 
2015 [1]) that required the presence of PEM, unrefresh-
ing sleep, cognitive impairment and orthostatic intol-
erance. The NICE [56] and London criteria [54] both 
mention the inclusion of PEM-like symptoms (exercised 
induced fatigue and post-exertional fatigue), but do not 
require the presence of all core symptoms and were 
therefore classified in the CFS cluster.

Implications for clinical practice
Expanding knowledge concerning effects and possible 
consequences of physiotherapy in ME patients seems 
necessary [1, 115]. In general, the prescription of a physi-
cal activity program is common and considered ben-
eficial in physiotherapeutic practice [116]. Contrary to 

most conditions, however, it seems that even briefly 
increased physical activity may cause abnormal detri-
mental responses in ME patients [108, 117]. Unfortu-
nately, knowledge of ME/CFS, and PEM in particular, 
still seems insufficient among physiotherapists. This is in 
line with findings of a recent survey among ME patients 
[32]; around half of the respondents had received physio-
therapy, but a worrying 53% of them reported that physi-
otherapy made their ME symptoms worse.

Many researchers and health professionals still fail 
to acknowledge that subgroups of ME/CFS require dif-
ferent management approaches, which can have seri-
ous adverse consequences for ME patients [118]. A few 
European countries have national guidelines for treat-
ment of ME/CFS [47]. Their recommendations are 
solely based on (weak) evidence from RCTs with CF 
or CFS patients, but are extrapolated to ME patients 
as well. This brings up an unusual aspect of external 
validity in the translation to clinical practice; the study 
samples in ME/CFS research usually seem to be more 
heterogenic than those of the more distinct ME popu-
lation. GET, together with CBT, is still the treatment 
most often recommended in the European guidelines 
[47]. In USA, however, the CDC removed GET and 
CBT as recommended treatments in 2017.

For physiotherapists, it is important to take into 
account the diagnostic criteria used in research and 
recommendations when translating this evidence into 
practice and selecting appropriate therapy for ME 
patients. This also applies to the patients with greater 
disease severity. Although some of the concepts of the 
discussed interventions in this review may be applica-
ble, the interventions themselves are potentially harm-
ful for patients with severe or very severe ME.

As the present review shows, there is currently no 
scientific evidence for curative or beneficial treatment 
for ME. It is essential to acknowledge this and refrain 
from applying potentially harmful treatments. Here, 
one needs to rely even more on patient and clinician 
experience and evidence from biomedical research. 
Physiotherapeutic management should focus on symp-
tom relief and increasing or maintaining health status 
and quality of life, by improving the ability to cope with 
ME, guiding self-management and avoiding PEM, in 
particular. With this in mind, health education, pacing 
and body awareness can be valuable approaches.

With the current public health situation, these 
approaches may also be very relevant for recovered 
COVID-19 patients who experience persistence of 
symptoms [49]. Here, it is important for physiothera-
pists to understand that ME may be a potential compli-
cation of a viral infection [119] and that standard care 
may be detrimental for these patients.
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This review focused on physiotherapeutic interven-
tions only. It is not to be expected that physiotherapy 
may cure ME, but it may contribute to symptom relief, 
coping and maintenance or improvement of function-
ing. In addition to this, and hopefully to find a cure for 
ME, we need to lean on biomedical research and future 
effective pharmacological therapy.

Implication for future research
To generate strategies for effective treatment, further 
understanding of the pathophysiological bases of the 
disease is essential [6]. This review documents impor-
tant knowledge gaps about the consequence of the 
presence of PEM on physiotherapeutic management 
of ME patients. It identifies a critical need for con-
sensus to apply updated diagnostic criteria in future 
diagnosing, interventional and biomedical research to 
further understanding of ME. At present, the CCC or 
updated ME-ICC seem to be the most obvious alterna-
tives for this. Generally, it is important to differentiate 
between CF, CFS and ME. Without this clear distinc-
tion between patients with or without PEM, it is unfea-
sible to provide health care providers with evidence of 
the most adequate treatment. ME is a complex condi-
tion with an extensive clinical heterogeneity. Therefore, 
even if proper diagnostic criteria are used, it is impor-
tant to apply subgroup, predictor and moderator analy-
ses to attain better targeted therapeutic options.

As diagnosis is still based on patient-reported symp-
toms, inclusion of PROMs in ME/CFS research is obvi-
ous. These PROMs need to cover several core symptoms 
of ME, including PEM, and must be capable of assess-
ing both improvements and deteriorations in symptoms 
and functioning. In ME/CFS it is of particular relevance 
to report the proportion of participants that may expe-
rience exacerbation of symptoms and not only average 
changes for the study population. Further, one also has 
to ascertain whether PROM changes are associated with 
objectively measured changes and are clinically meaning-
ful. From a clinical point of view, it is relevant to ensure 
adequate length of follow-up and to report and evaluate 
harms, other adverse effects, adherence and reasons for 
withdrawal.

Conclusion
Currently, there is no scientific evidence when it comes 
to effective physiotherapy treatment for ME patients 
diagnosed with narrow diagnostic criteria sets that 
include PEM. Findings indicating effectiveness of physi-
otherapeutic interventions for ME/CFS are mainly based 
on RCTs involving patients diagnosed with diagnos-
tic criteria that do not require PEM. Possible evidence 

vanished when diagnostic specificity, outcome objectivity 
or follow-up time increased.

As any exertion may cause long-lasting exacerba-
tion of symptoms in ME patients, some interven-
tions may have adverse consequences. Hence, in the 
translation of ME/CFS research evidence to clinical 
practice, it is crucial to differentiate between patients 
diagnosed by criteria with or without PEM as a 
required feature.

To improve evidence, well-defined ME populations, 
reporting of adverse effects, sufficient follow-up and 
incorporation of relevant and objective measures are 
essential in interventional research.
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