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Introduction

More than seven hundred million people worldwide have 
fallen ill during the COVID-19 pandemic with major conse-
quences for patients, countries, their health care system and 
its economies [1-4]. Most patients recover from a COVID-19 in-
fection, but according to a conservative estimate, at least 400 
million people [5] globally develop post-COVID-19 condition 

(most commonly known as long COVID). The WHO [6] defined 
Post-COVID-19 condition as the continuation or development 
of new symptoms, for which there is no other explanation, 3 
months after the initial SARS-CoV-2 infection, with symptoms 
lasting for at least 2 months. Symptoms might include exercise 
intolerance, fatigue, myalgia, impaired cognitive function and a 
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Abstract

In this article, we analyzed the systematic review by Zeraatkar et al. which concluded that Cognitive Behavioral Therapy 
(CBT) and a group physical and mental health rehabilitation programme, are effective treatments for long COVID. Our analysis 
of the review highlights the problems with the 2 studies that were used for this claim but also with the systematic review itself. 
These problems included relying on subjective outcomes in non‐blinded studies with poorly chosen control groups, selection, 
volunteer and self referral bias, response shift and allegiance bias, small study effect bias, selective reporting of the objective 
outcomes and selecting patients who didn’t have Post-Exertional Malaise (PEM) but then claiming that exercise treatment is 
safe for long COVID patients with PEM. Moreover, the CBT study and the systematic review ignored the fact that CBT did not 
lead to objective improvement. The group physical and mental health rehabilitation programme was labelled effective based 
on its primary outcome even though the threshold of minimal important difference was not reached at any of the three out-
come points and the scores of its primary outcome (quality of life) remained lower than in diseases like cerebral thrombosis, 
acute myocardial infarction, MS, lung cancer and stroke. Also, the study selected obese and older patients aged 56, with pre-
existing health issues, who had been hospitalised for a severe COVID-19 infection and more than a third of them had been 
admitted to IC/HDU. Yet the average adult long COVID patient has a normal BMI, is much younger, used to be fit and well and 
developed long COVID after a mild infection with COVID-19. Consequently, one can not generalise the findings from that study 
to the average long COVID patient. It’s unclear why the systematic review ignored all of that but also ignored the biases created 
by selective reporting and the widespread deviations from the intended interventions in both studies. Even though these two 
forms of bias are an important part of the risk of bias assessment according to the systematic review itself.

In conclusion, our analysis does not lend any support for the claim that CBT or a group physical and mental health rehabilita-
tion programme are safe and effective treatments for long COVID patients who suffer from PEM. 

Keywords: Chronic fatigue syndrome (CFS); COVID-19; Long COVID; ME/CFS; Post-COVID-19 condition; Post-infectious disease; 
Rehabilitation; SARS-CoV-2.
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whole range of other symptoms. Effective treatments are cur-
rently lacking but according to a recent systematic review by 
Zeraatkar et al., “it is reasonable to offer CBT and mental and 
physical rehabilitation to [long COVID] patients. We emphasise 
that the effectiveness of CBT and physical rehabilitation for long 
COVID neither indicates the condition is psychological nor ne-
gates a possible somatic cause” (p. 11 [7]). According to them, 
there is a striking resemblance between long COVID and My-
algic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS). 
They also conclude that “CBT and graduated physical activity 
are offered to patients with long COVID and ME/CFS” to help 
“addressing patients’ unhelpful beliefs about fatigue and activ-
ity” (p. 11 [7]). Is it unclear why they then claim that a condition 
caused by unhelpful beliefs is not psychological.

However, the British National Institute for Health and Care 
Excellence (NICE) published its updated guideline for ME/CFS 
in October 2021 and concluded that ME/CFS is a debilitating 
chronic multisystem disease [8,9]. It also concluded that CBT 
and gradually increasing activities/exercise, more commonly 
known as Graded Exercise Therapy (GET), does not lead to im-
provement or recovery. The conclusion from the systematic re-
viewers has led to a lot of comments from ME/CFS and long CO-
VID patients on the Internet as they have tried these therapies 
without effect. Moreover, many state that these therapies have 
been harmful. 

In this article we will analyse the evidence presented by 
Zeraatkar et al. [7] in regards to the safety and efficacy of CBT 
and physical rehabilitation for long COVID which the systematic 
review base on two studies: the ReCOVer study by Kuut et al. 
[10] and the REGAIN study by McGregor et al. [11]. Therefore, 
we will pay particular attention to these two studies to see if 
there is any merit in the conclusion by Zeraatkar et al. or if they 
should have come to a different conclusion. 

The recover study by kuut et al. [10].

In this study by Kuut et al. [10], 57 patients were treated with 
online CBT and 57 with Care As Usual (CAU) for 17 weeks and 
the study used one subjective primary outcome (CIS fatigue 
scale). 

A review to advise the European Union (EU) about home-
opathy, which included one of the leading CBT proponents for 
ME/CFS (van der Meer), excluded trials with less than 75 pa-
tients in the treatment group because then the chances that 
improvements were down to chance and not to the treatment, 
are too high [12]. Consequently, the ReCOVer study would have 
been excluded.

How to prove that your therapy is effective, even when it 
is not

Moreover, psychologists Cuijpers and Cristea published an 
article entitled How to prove that your therapy is effective, even 
when it is not: a guideline [13]. They concluded that there are 
several methods available to help one show that one’s therapy 
is effective, even when it is not. Methods that can help include 
a strong allegiance towards the therapy, and the main inves-
tigator (Knoop) has built his career on the efficacy of CBT for 
the other post infectious disease (ME/CFS). Anything that in-
creases expectations and hope in participants, and the study 
was informing participants before they started treatment, that 
CBT was effective for similar diseases and that if they would be 
allocated to the control group then they could be treated with 
the effective treatment (CBT) after finishing the study [14]. Oth-

er methods include conducting studies with not enough par-
ticipants in the therapy group as mentioned before and using 
badly designed control groups, like a waiting list control group, 
as used by the ReCOVer study [13]. Because the main principle 
of a properly conducted and designed study, is that everything 
in the control group is the same as in the therapy group, includ-
ing expectations raised about the efficacy of the control treat-
ment, apart from the treatment under investigation [13]. Only 
then does one know that a change in scores is caused by the 
treatment and not other, often unknown, variables, confound-
ing factors or combinations of them. 

A meta-review of systematic reviews by Fordham et al. con-
cluded that there is “consistent evidence for the general benefit 
which CBT offers” “for people living with many different mental 
and physical conditions” (p. 21,28 [15]). One of the conditions 
included in that review was ME/CFS. We mention this review 
because it showed the effect of using a non-active control group 
instead of an active one. Fordham et al. concluded that the ef-
fect size was 0.31 if the studies used a non-active comparator 
control group and 0.09 when an active comparator control 
group was used [15]. A score between 0.20≤ and <0.50, means 
that the effect of a treatment is small and below 0.20, that it is 
ignorable [16,17]. Consequently, using a poorly designed (non-
active) control group instead of a properly designed active con-
trol group, artificially inflated the results of the ReCOVer study.

One of the other things non-blinded studies can do to create 
the illusion of efficacy, is relying on subjective outcomes [13]. 
The ReCOVer study used only one primary outcome, the subjec-
tive CIS fatigue scores [10] which might have further artificially 
inflated the outcome of the study.

Selection bias

Another issue with psychological studies can be selection 
bias. This, according to Drew, “refers to a distortion in research 
outcomes caused by the non-random or biased selection of 
participants for a study, leading to a sample that is not repre-
sentative of the entire population of interest. This bias can com-
promise the generalizability and accuracy of research findings, 
impacting both external and internal validity” (p. 1 [18]). There 
are many different forms of selection bias for example, sampling 
bias, self-selection bias, pre-screening of subjects and cherry-
picking bias. We mention this for a number of reasons. First, the 
study assessed 721 people for eligibility by phone call or email 
off which 265 did not meet the inclusion criteria but the other 
305 declined to participate (n=135) or did not respond after re-
ferral (n=170). The remaining 151 were assessed by question-
naire and medical records and 37 were excluded, 10 because 
they declined to participate and one because the study was full. 
Consequently, up to 43.6% (315/721) of the people that were 
assessed for eligibility, refused to take part which suggests that 
volunteer bias might be a problem for the study. This form of 
bias is created when a disproportionate number of individuals 
decline to participate because they are fundamentally different 
from the ones who agreed to participate [18]. 

Second, 68% of participants in the CBT group self referred 
to the study. According to Kaźmierczak et al., self selection bias 
in psychological studies can be a problem because “individuals 
willing to take part in psychological studies are seeking a thera-
peutic environment, diagnoses, and/or a meeting with a psy-
chologist” (p. 2 [19]). But also that, “our field may be conduct-
ing research on an atypically disordered and motivated group 
of people leading to biased views of the reality of psychological 
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effects” (p. 9 [19]). Consequently, participants in the ReCOVer 
study might not have been representative for the group of long 
COVID patients in general which means that results might not 
be generalisable to them.

The minimally important difference

The true treatment effect in medical research is the very 
thing which a trial is intended to estimate, and which patients 
and clinicians are interested in. Zeraatkar et al. concluded that 
“moderate certainty evidence suggests that CBT… probably 
improve[s] symptoms of long COVID”(p. 1 [7]). They base that 
on the Minimally Important Difference (MID). This is an impor-
tant change in the score of a patient-reported outcome mea-
sure (either positive or negative) from the patient’s or clinician’s 
perspective which would warrant a change in the management 
of the patient. Zeraatkar et al. were unable to identify MIDs spe-
cific to long COVID and we couldn’t find them either. Instead, 
Zeraatkar et al. defined the MID as 0.5 of the Standard Devia-
tion (SD) based on an influential article by Norman et al. about 
the MID for health-related quality of life scores. Norman et al. 
suggest that half a SD may be a universal standard [20]. How-
ever they also note that “it would be inappropriate for this to be 
viewed as a fixed benchmark” (p. 590 [20]). Additionally, “the 
criterion [of half a SD] may be more appropriately thought of 
as a Minimally Detectable Difference (MDD), not a minimally 
important difference” (p. 583 [20]). They also noted that “Lydick 
and Epstein pointed out, [that] expressing minimal changes in 
terms of statistical quantities is of limited value to clinicians” (p. 
589 [20]). 

There are also other problems with this concept as noted 
by for example Beaton. One of those problems being “that the 
severity of the disorder, recognized by others as an emerging 
source of variability, should be examined. In addition, it should 
also be disentangled from regression to the mean” (p. 594 [21]). 
Beaton notes that “Hays and Woolley warn that ‘identifying a 
single threshold that defines the amount of score difference 
that is clinically important is potentially misleading’ because of 
the various factors influencing the meaning of a change score” 
(p. 595 [21]). 

Zeraatkar et al. base the moderate certainty evidence on a 
MID of a difference of only 3 points on the CIS-fatigue question-
naire [7]. The ReCOVer study itself however stated that “a differ-
ence of 6 points on the CIS-fatigue score is considered clinically 
relevant” (p. 5 [10]). The “overall between-group difference of 
the fatigue severity score was” a “mean difference [of] −8.4” 
“favoring CBT” (p. 7 [10]). In the supplementary material of the 
article by Zeraatkar et al. [7], they mention one COPD article by 
Rebelo et al. [22] in their effort to determine the MID for the 
CIS-fatigue questionnaire. The MID in COPD is 9.6, yet Zeraat-
kar et al. do not explain why they mention it but then ignore it 
instead of using it.

The fatigue score in the CBT group at baseline was 47.8, if we 
would deduct the MID according to Zeraatkar et al. or the one 
as mentioned by the ReCOVer study, then that score would be 
44.8 or 41.8 respectively. Using the MID for COPD would yield a 
score of 38.2 yet a score of 35 or more means that participants 
are severely fatigued [10]. In contrast, the score of healthy 
people is 17.3 according to one of the researchers of the study 
(Knoop) [23]. Consequently, patients would still be severely dis-
abled, irrespective of which of the three MIDs would be cho-
sen. Yet for example, if patients with a severe pneumonia would 
still have severe pneumonia after treatment has finished, then 

that would not be classed as a clinically important change. Nor 
would it be classed as effective and recommended. Interesting-
ly enough, the fatigue score in the study by Rebelo et al. [22] at 
baseline was 36.9. The above highlights the fact that the more 
severely patients are affected, the bigger the MID needs to be 
for a change in scores to be perceived as an important improve-
ment for patients. As noted by Beaton [21], but also by Norman 
et al. [20], the severity of the disorder should be examined be-
cause it is a source of variability so that the universality of defin-
ing the MID as 0.5 of the standard deviation might not apply. 

Moreover, as noted by Zeraatkar et al., ME/CFS is “a condi-
tion with a striking resemblance to long COVID“ (p. 11 [7]) and 
housebound or bed bound ME/CFS patients are too ill and un-
able to take part in studies [24-27]. It’s likely that something 
similar applies to long COVID patients. Consequently, patients 
who are labelled as having severe fatigue in studies are in re-
ality patients who are ‘only’ moderately affected. Therefore, 
even if any of the aforementioned 3 MIDs would signify real 
and important improvements and not artefacts caused by the 
use of a subjective outcome in a non-blinded study with a badly 
designed control group. Then the findings may not be generaliz-
able to severe long COVID.

The risk of bias tool

Zeraatkar et al. uses the risk of bias 2.0 tool as according 
to them, it is endorsed by Cochrane. Two of the elements of 
that tool are bias due to deviations from the intended inter-
vention and selective outcome reporting [7]. 73% of patients 
(40/55) in the CBT group received care outside of the study for 
their long COVID during the study. Of those 73% (40/55), 38% 
(15/40) received more than 17 weeks of treatment by a physical 
therapist during the study and many of them received physical 
therapy, two or more times a week. Something like that should 
never happen in a properly conducted study because then it 
becomes impossible to know if any improvement is down to 
the treatment (CBT), the additional therapy, other factors or an 
unknown combination of those. This is even more of a problem 
because if the treatment is not controlled by the researchers 
of a study, then one does not know in what form or way it has 
been administered. One also doesn’t know if patients have re-
ceived it in the same form, intensity and duration during each 
session. It also means that 73% deviated from the intended in-
tervention (CBT) because it was not effective and / or they were 
negatively affected by it. If CBT would have been effective then 
there would have been no reason or need to seek additional 
help and treatment.

Moreover, 21% in the CBT group had clinically relevant de-
pressive symptoms and CBT is the most effective treatment for 
depression. Which leaves 6% of non-depressed patients who 
might well have suffered from anxiety, for which CBT is an effec-
tive treatment, or they needed help coping with their disease. 

The aforementioned study by Cuijpers and Cristea also con-
cluded that “if all that [the aforementioned tricks] fails [then] 
one can always not publish the outcomes” (p. 428 [13]) which is 
known as selective outcome reporting. This is one of the other 
forms of bias that should be assessed according to the afore-
mentioned risk of bias tool. According to the protocol of the 
ReCOVer study, “outcome measures consist of self-reported 
questionnaires” but “at T0 [baseline] and T1 [end of treatment], 
data on physical activity level and sleep are also gathered by us-
ing an actigraph” (p. 7 [28]). Kuut et al. did not report their ob-
jective activity results (actigraphy) which is known as selective 
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outcome reporting. However, they did mention in a comment 
that CBT did not lead to objective improvement [29]. There is an 
inverse relationship between fatigue and activity according to a 
study which included one of the authors of Kuut et al. (Knoop) 
[30]. Activity did not improve objectively which means that the 
change in fatigue is an artefact caused by all the aforemen-
tioned methodological problems and/or the different forms of 
bias and confounding factors of the study. For example, using 
a subjective outcome in a non-blinded study, using a poorly 
designed control group together with allegiance, small study, 
selection and response shift bias. 

Kuut et al. also published their long-term follow-up results in 
a letter in which they concluded that the “favorable outcomes 
following CBT were maintained” 1 year post-CBT (p. 1078 [31]). 
They only published the results from the CBT treatment group 
because patients from the control group crossed over to the 
treatment group. Consequently, at long term follow-up the non-
blinded study also became a non-controlled study, i.e. a study 
without a control group. So that the results must be interpreted 
very cautiously and that one cannot come to any causal infer-
ence of the efficacy of a treatment [32]. Yet the authors ignored 
that. They also stated that “all secondary outcomes also favored 
CBT” (p. 1078 [31]) just like they stated in the original article 
that “all secondary outcomes were in favor of the CBT group” 
(p. 7 [7]). Even though they did not publish their objective out-
come measure. It also means that in this long-term follow-up 
letter, they continue to ignore the null effect of that.

In conclusion, the ReCOVer study does not provide evidence 
that CBT is an effective treatment for long COVID.

The regain study by McGregor et al. [11].

This large study (n=585) concluded that in “adults with post-
COVID-19 condition, at least three months after hospital dis-
charge for COVID-19, an eight week, live, online, home based, 
supervised group rehabilitation programme (REGAIN) was well 
tolerated and led to sustained improvements in health related 
quality of life [PROPr score] at three months and one year com-
pared with usual care”. And that “high quality evidence from” 
their “randomised controlled trial confirmed the clinical benefit 
and lack of harm” of their treatment (p. 1 [11]). 

Participants in the treatment group received a one hour, on-
line, one-to-one consultation with a REGAIN practitioner with 
subsequent weekly practitioner-led live online group exercise 
sessions under the supervision of a REGAIN practitioner for 
eight weeks and six live online group psychological support ses-
sions (one hour each) delivered through Zoom. The goal of the 
REGAIN practitioner exercise sessions was to improve cardio-
vascular fitness, strength, balance, and fatigue. Yet the study 
did not use objective outcome measures like Cardiopulmonary 
Exercise Testing (CPET) or a step test to assess cardiovascular 
fitness before and after treatment. Why they did not do it in 
light of their goal to improve cardiovascular fitness, is unclear. 

Participants in the usual care group on the other hand re-
ceived best practice usual care, consisting of a 30 minute, on-
line, one-to-one consultation with a trained practitioner. The 
study specifically stated that “a structured physical activity plan 
was not provided, and no specific psychological techniques 
were used” (p. 3 [11]). Consequently, the REGAIN study was a 
non-blinded study with a poorly designed controlled group that 
used one subjective primary outcome (PROPr score). Therefore, 
it was set up in the same way as the aforementioned ReCOVer 

study so that any change in PROPr score might simply be down 
to the way that the study was designed [13].

The REGAIN study was a study of hospitalized patients. Ac-
cording to a systematic review, 51% of adult long COVID pa-
tients exhibit PEM and meet ME/CFS criteria. Or to put it differ-
ently, COVID-19 triggered their ME/CFS. This cohort of patients 
is between 20 and 45 years old, were fit and well until they de-
veloped long COVID after a (very) mild infection with COVID-19, 
they had a normal BMI, no pre-existing medical conditions and 
the majority of them have not been hospitalized. The partici-
pants in the REGAIN study on the other hand, were a lot older 
(mean age of 56.1), and only 12.8% had a healthy weight (BMI 
24.9 or lower) according to the supplementary material [11]. 
No one was underweight (BMI below 18.5) yet 28.2% were 
overweight (BMI 25 to 29.9) and 59.1% were obese (BMI of 30 
to 39.9). The mean BMI in the treatment group was 33. Many 
of them had pre-existing medical conditions, for example chest 
or breathing problems (76%) or heart and circulation problems 
(26%) and 34% of participants had been admitted to the ICU/
HDU because of the severity of their COVID-19 infection [11].

Selection bias

The study invited 39697 people by letter and 82 people self-
referred. Yet only 1043 expressed interest to take part in the 
study, 37 of them were ineligible and a further 281 were not 
contacted but simply excluded without a reason given. 725 
were contacted and eligible to take part but 140 of them were 
not randomised because they did not complete the baseline 
outcome questionnaire (65 patients) or consent was not re-
ceived (66 patients) [11]. This all gives the impression that se-
lection bias, which “can be the most important threat to inter-
nal validity in intervention research, but is often insufficiently 
recognized and controlled” (p. 289 [33]) might have been an 
issue in this study. 

Monitoring for post-exertional symptom exacerbation

The researchers noted that the presentation of post-CO-
VID-19 condition and ME/CFS overlap and they “therefore 
prospectively monitored for Post-Exertional Symptom Exacer-
bation” [PESE] (p. 4 [11]) PESE, also known as post-exertional 
malaise or PEM, is the main characteristic of ME/CFS. However, 
if it would be defined as symptom exacerbation after exertion, 
then that would be incorrect. PEM or PESE, is an often delayed 
exacerbation of symptoms after trivial exertion with a loss of 
function and an abnormally delayed recovery. All those ele-
ments need to be present, otherwise patients are not suffer-
ing from it [34]. The REGAIN study however, did not investigate 
how many participants suffered from PEM at baseline nor were 
these patients excluded from the exercise study as they should 
have to prevent potentially harming their health with exercise 
therapy.

Adherence to treatment

According to the study, “adherence to the REGAIN interven-
tion was good” (p. 8 [11]) because “in the intervention group, 
141 (47%) participants fully adhered to the programme” (p. 1 
[11]). In contrast, 90.2% fully adhered to usual care according 
to the supplementary data of the REGAIN study [11]. Many re-
searchers use a threshold of ≥80% to distinguish adherent from 
non-adherent patients based on Haynes’s empirical definition 
of sufficient adherence [35]. A systematic review by Bullard et 
al. [36] found that the adherence to physical activity interven-
tions among three chronic conditions (cancer, cardiovascular 
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disease, and diabetes) was 77%. They also found that adher-
ence rates for clinic-based and home-based activity interven-
tion programs did not differ. Consequently, an adherence rate 
of 47% is not good but very low. Moreover, the REGAIN study 
defined full adherence “as attending the initial assessment, plus 
attending four out of six psychological support sessions, AND 
five out of eight live exercise sessions” according to its supple-
ment (p. 17 [11]). Therefore, full adherence did not mean that 
participants had fully adhered to the treatment. 

Table 1: Full attendance rate to the different elements in the intervention group.

Regain Attended first live session Attended all 8 live exercise sessions Attended all 6 psychological support sessions

REGAIN intervention group 78.5% (234//298) 12.4% (37/298) 31.9% (95/298)

The supplement of the study shows that 78.5% in the treat-
ment group attended the first live session, 31.9% attended all 
six psychological support sessions yet only 12.4% attended all 
eight live exercise sessions as can be seen in Table 1. The study 
doesn’t provide figures for how many patients fully attended 
the first live session, all eight exercise sessions and all six psy-
chological support sessions. It is unclear why they did not pro-
vide those that, but it means that the full adherence rate was 
maximal 12.4%. 

 Source: The supplementary data of the REGAIN study [11].

The REGAIN trial concluded that “a structured programme of 
physical and mental health rehabilitation (REGAIN), delivered in 
groups online was clinically effective compared with usual care 
for improving health related quality of life (PROPr) in our prima-
ry analysis at three months post-randomisation…Furthermore, 
the effects of the intervention were also evident at 12 months” 
(p. 8 [11]). However, as can be seen in table 2, the difference in 
the health related quality of life scores between the treatment 
and control group at those time points, just like at six months, 
was less than the minimal important difference as can be seen 
in table 2. Therefore, the authors should have concluded that 
their treatment was clinically not effective.

Table 2: Full attendance rate to the different elements in the 
intervention group.

PROPr 3 months 6 months 12 months

Difference between groups*
0.028  

(p=0.015)
0.023  

(p=0.081)
0.034  

(p=0.019)

Minimal important difference** 0.04 0.04 0.04

PROPr: Health related quality of life.
Source: *The supplementary data of the REGAIN study [11].
**The REGAIN study [11].

Is the regain trial population representative for long COVID?

According to the study, “the REGAIN trial population was 
severely affected by post-COVID-19 condition” (p. 11 [11]). Yet 
58.1% of participants in the treatment group thought that they 
were able to work despite this and the other 41.9% thought 
they were unable to do so. Consequently, it’s unlikely that those 
58.1% were severely affected by long COVID as the severely 
affected are home or bed bound and comprise 25 per cent in 
the other post infectious disease (ME/CFS) according to most 
estimates [25]. These patients are unable to attend outpatient 
clinics and take part in those studies. Consequently, those pa-
tients with severe functional impairment in the REGAIN study, 
are in fact moderately affected long COVID patients, who are 
able to attend outpatient clinics and take part in those studies, 
yet have more functional impairment than the mildly affected 
patients in the same studies. Consequently, findings from RCTs 
like the REGAIN study, are not generalisable to the wider long 
COVID population and long COVID trials are inherently biased as 
a consequence of that. 

Missing data

The missing data due to loss to follow-up from the treatment 
group was 20.5% (237/298) after three months, 24.5% (225/298) 
after six months and 27.2% (217/298) after 12 months. As noted 
by Heneghan et al., “the ‘5 and 20 rule’ (i.e., if >20% missing 

data, then the study is highly biased; if <5%, then low risk of 
bias) exists to aid understanding” (p. 3 [37]) of missing data. 
Consequently, the REGAIN study was highly biased.

Additional bias

The study was biased further by using one subjective out-
come in a non-blinded study with a badly designed control 
group. According to its supplementary material, the study used 
one objective secondary outcome measure which it did not 
publish (“Work Status: Time lost from work (paid/unpaid)” (p. 
11 [11])). This is a form of selective outcome reporting which 
biases studies, makes them unreliable and leads to the overes-
timation of the benefits of an intervention [38-41]. According to 
Pickett and Roche [41], the general public is the largest stake-
holder. Science is primarily paid for with public funds and the 
public is not impressed by selective outcome reporting because 
flawed science threatens the public’s welfare.

Quality of life scores

The score of the EQ5D-5L, the study’s second and secondary 
quality of life outcome measure, was 0.597 at its primary out-
come point at 3 months according to the supplementary data 
of the study [11]. This score is similar to the score (0.60) for 
people with five or more chronic health conditions and worse 
than in cerebral thrombosis (0.62), rheumatoid arthritis and an-
gina (0.65), acute myocardial infarction (0.66) [42], 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; higher scores indicat-
ing a better quality of life and negative values are conditions 
considered worse than death [43]). The same applies to the 
EQ5D-5L scores at 6 months (0.604) and at 12 months (0.615). 

In conclusion, the REGAIN study does not provide any evi-
dence that a supervised group rehabilitation programme is a 
safe and effective treatment for long COVID patients who suffer 
from PEM.

Exercise and escalation of symptoms (post-exertional 
malaise)

According to the systematic review, “guidance on the opti-
mal management of patients with long COVID is limited. When 
guidance has been published, it is largely consensus based, does 
not base recommendations on rigorous systematic reviews, or 
provides limited advice on management” (p. 13 [7]). It “priori-
tises activity management (pacing) over physical activity owing 
to concerns about post-exertional malaise. This symptom, fre-
quently reported by patients with long COVID and ME/CFS, in-
volves worsening fatigue after physical or mental exertion. The 
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trial we identified that investigated physical and mental health 
rehabilitation, however, did not report any instances of post-
exertional malaise, despite closely monitoring patients for this 
symptom. Furthermore, a recent crossover trial [Tryfonos et al.] 
found tailored exercise rehabilitation can be effective for long 
COVID without escalation of symptoms. Together, these results 
suggest that interventions involving supervised, negotiated, 
and moderate physical activity can be safe for patients with long 
COVID” (p. 13 [7]). 

Wrong definition of post-exertional malaise (PEM)

The systematic review uses three references to wrongly de-
fine Post-Exertional Malaise (PEM). First, the article in the New-
Scientist states that according to campaigners, “encouraging 
people to raise their exercise levels can trigger post-exertion-
al fatigue” (p. 1 [44]). Whereas the articles by Tuller and the 
one by us [45,46], don’t mention what Post-Exertional Malaise 
(PEM) is. Yet PEM is not post-exertional fatigue because that is 
a normal physiological response to exercise. PEM on the oth-
er hand, is an abnormal response to trivial mental or physical 
exertion which is often delayed for up to 48 to 72 hours, with 
a flare up of symptoms, a loss of function and an abnormally 
delayed recovery. All these elements need to be present for a 
diagnosis of PEM [34]. The systematic review then states “that 
interventions involving supervised, negotiated, and moderate 
physical activity can be safe for patients with long COVID” (p. 
13 [7]). They base it not only on the REGAIN study but also on 
a crossover trial which according to the systematic reviewers 
“found [that] tailored exercise rehabilitation can be effective for 
long COVID without escalation of symptoms” (p. 13 [7]). The RE-
GAIN study did not investigate or document how many patients 
that were selected for their study actually suffered from PEM. It 
only states that because of the overlap in presentation between 
long COVID and ME/CFS, that they “prospectively monitored for 
post-exertional symptom exacerbation” (p. 4 [11]). But PEM is 
much more than just post-exertional symptom exacerbation as 
we just have seen. About safety, the REGAIN trial concluded 
that they did not observe any instances of PEM “during the trial 
or follow-up period, indicating that the intervention…was safe 
and acceptable overall” (p. 11 [11]). Yet as we have seen earlier, 
the adherence to treatment in the REGAIN study was very low. 
As concluded by psychology professor Lilienfeld, in contrast to 
clients who remain in treatment, those who drop out of treat-
ment or do not adhere to it, tend to be lower functioning [47]. 
Additionally, those patients “are not a random subsample of all 
patients. Instead, those who are not improving are especially 
likely to leave psychotherapy. As a result, therapists may con-
clude erroneously that their treatments are effective merely 
because their remaining clients are those that have improved” 
(p. 367 [47]). Lilienfeld also noted that high levels of dropout 
or non-adherence to treatment might mean that patients have 
been harmed by the intervention. The consequence of that is 
that patients who remain in treatments are generally doing bet-
ter than when they began, but they are unrepresentative of the 
clients who were included in the study [47]. 

The crossover trial by tryfonos et al. [48]

The crossover trial the systematic review uses to conclude 
that exercise is a safe treatment for a long COVID, is a study 
by Tryfonos et al. [48] that concluded that non-hospitalised pa-
tients with long COVID generally tolerate exercise well. There 
are however a number of problems with this study and its 
conclusion. For example, it was a small study with only 31 par-
ticipants in the treatment group. Yet the basis for their study 

seems to be that problems in long COVID are caused by the cur-
rent recommendation against exercise in long COVID to prevent 
symptom worsening and the skeletal muscle deconditioning as 
a consequence of the avoidance of exercise. Healthy controls 
can exercise as much as they want yet healthy sedentary con-
trols do not exercise. As a consequence, they are deconditioned 
and their stamina is down to the basal level of their cells and 
body. Why the study then used healthy controls as a control 
group instead of healthy sedentary controls is unclear. 

According to Tryfonos et al., “it is important to…comprehen-
sively investigate multiple factors in nonhospitalized patients 
with PEM” (p. 2 [47]). The study states that one of the inclusion 
criteria was persistent PEM symptoms for three or more months 
verified by the DePaul symptom questionnaire. The study used 
three forms of exercise, high intensity interval training of 5×1 
minute cycling at 90% maximal workload, moderate intensity 
continuous training which consisted of 30 minutes continuous 
cycling at 50% maximal workload and strength training. The lat-
ter included three exercises: death lift, push-up and knee ex-
tensions using flywheel technology, each with three sets of 10 
repetitions and a three minute rest between sets. Patients had 
to complete three exercise sessions with an approximately 2 to 
4 week washout between sessions. The study used a number 
of objective investigations (six minute walk test, lactate test-
ing and Cardiopulmonary Exercise Testing (CPET) to assess fit-
ness at baseline. CPET was also used to determine the maximal 
workload. There are a number of references to ME/CFS which is 
characterised by PEM. It’s known from ME/CFS studies that the 
only way to provide objective evidence for PEM and to distin-
guish deconditioned individuals from patients with ME/CFS is 
by repeating CPET on two consecutive days. Why the study then 
used a second cardiopulmonary exercise test 48 hours after ex-
ercise, instead of 24 hours, is unclear. 

The study concluded that their “main finding was that par-
ticipants with PCC (long COVID) generally tolerated all exercise 
sessions without significant worsening of symptoms or decline 
in aerobic performance after 48 hours” (p. 13 [48]). However, 
Tryfonos et al., defined PEM as “persistent fatigue, muscle pain, 
and cognitive problems that worsen after exertion (referred 
to as postexertional malaise)” (p. 1 [48]). Moreover, a recent 
2-day CPET study for ME/CFS by Keller et al. noted that “the 
reproducibility of CPET measures is well-established so CPET re-
sults are expected to be reproduced within normal variability 
with confirmation of maximum effort” (p. 23 [49]). But also that 
“results from CPET-2 [the second test] further substantiated 
the challenge of ME/CFS to recover normally following CPET1. 
Despite meeting maximum effort criteria, the total sample of 
ME/CFS but not CTL [controls], exhibited significant reductions 
in peak Work (−5.5%), time to peak exercise (−6.6%), ventila-
tory measures (−4.9% to −7.8%), heart rate (−2.6%), O2 pulse 
(−4.0%), and rate-pressure product (−3.4%). In contrast for CTL, 
only VCO2 declined significantly by 3% during CPET-2” (p. 23 
[49]). One would expect to see something similar in long CO-
VID patients who suffer from PEM. Yet instead, Tryfonos et al. 
concluded that “nonhospitalized patients with PCC generally 
tolerated all exercise types without reporting significant symp-
tom exacerbation, performance reductions, or exacerbated in-
flammation after 48 hours” (p. 15 [48]). This means that the 
study which wanted to comprehensively investigate PEM, had 
selected patients who did not suffer from it.

Tryfonos et al. also concluded that “13% had Postural Ortho-
static Tachycardia” (POTS) and “62% showed signs of myopa-
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thy” (p. 2 [48]). “Given that exercise was generally well tolerat-
ed, guidelines cautioning against exercise in similar populations 
may need to be revised. It seems advisable to cautiously in-
corporate exercise into rehabilitation protocols and adjust the 
intensity progressively, considering patients’ symptoms and 
abilities” (p. 15 [48]). Yet as we know from ME/CFS research, if 
patients do suffer from PEM then progressively increasing the 
intensity of exercise leads to PEM, flare ups and (severe) relaps-
es. Consequently, advising patients to incorporate exercise and 
progressively adjust the intensity, potentially puts the health of 
patients at risk and is therefore contraindicated in ME/CFS and 
long COVID patients who suffer from PEM.

Moreover, it’s also questionable if everybody in the study 
actually tolerated the exercise program well. The study itself 
states that “all participants completed [all] three exercise ses-
sions” (p. 3 [48]). Yet according to the flowchart of the study, 
participants were recruited via advertisements and from the 
post COVID-19 outpatient clinic and 125 people (long COVID 
patients and healthy controls) wanted to take part. 41 of them 
were excluded because they did not meet the inclusion cri-
teria. 39 long COVID patients and 45 healthy controls passed 
the initial recruitment stage yet five patients declined further 
participation. One of the remaining 34 patients was excluded 
after all 34 underwent physiological assessment because of un-
defined abnormal findings. 2 of them dropped out (“discontin-
ued”) from the study and only 26 patients took part in the third 
round of exercise testing. Consequently, only 68.4% completed 
all three exercise sessions and 31.6% (12/38) did not do so. This 
might suggest that the 31.6% suffered from PEM and the 68.4% 
who completed the study, did not. This also suggests that only 
participants who did not suffer from PEM tolerated the exercise 
sessions and you cannot then extrapolate that to all long COVID 
patients because according to a systematic review only 51% of 
them suffer from PEM and the other 49% don’t [50].

According to Zeraatkar et al., the certainty about the safety 
of CBT is “very low due to serious risk of bias and very serious 
imprecision”. The first do no harm principle [51] is the main 
principle of medicine and if you do not know if a treatment 
is safe or not, then you should not recommend it. Moreover, 
graded activity, which is part of CBT for post infectious diseases, 
means an incremental increase in activity, which is contraindi-
cated in patients who suffer from PEM. 

Worsening of symptoms after treatment

The British National Institute for Health and Clinical Excel-
lence (NICE) published its updated ME/CFS guidelines in Octo-
ber 2021 [8,9]. NICE commissioned the Oxford Brookes Univer-
sity as part of that review process, to carry out a survey amongst 
ME/CFS patients (n=2274) on the safety of CBT and GET. The 
Oxford Brookes University published its report in February 2019 
[52] in which they concluded that 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 58.3% (CBT, which incorporates an 
element of GET in ME/CFS) and by 81.1% (GET). In addition, the 
percentage of patients who were bedridden and dependent on 
help from others due to severe ME/CFS increased from 12.6% 
to 26.6% after treatment with CBT and from 12.9% to 35.3% af-
ter treatment with GET. Or to put it differently, 14% of patients 
were made homebound or bedridden by CBT and 22.4% by GET 
[52]. 

The very high dropout rate of 55%, 73%, and 80% at 6, 9, and 
12 months, respectively, in the evaluation study of a 12‐month 
program of GET in a sports medical department of a Dutch hos-
pital as found by a reanalysis [53,54], confirms the findings of 
the Oxford Brookes University and the unsuitability and harm-
fulness of GET as a treatment for ME/CFS. 

In conclusion, the systematic review and the studies used by 
it, do not provide any evidence that CBT and exercise therapy 
for long COVID patients who suffer from PEM, are safe.

Discussion

Zeraatkar et al. recently published a systematic review about 
different forms of treatment for long COVID in which they con-
cluded that “it is reasonable to offer CBT and mental and physi-
cal rehabilitation to [long COVID] patients. We emphasise that 
the effectiveness of CBT and physical rehabilitation for long CO-
VID neither indicates the condition is psychological nor negates 
a possible somatic cause” (p. 11 [7]). They also note that there 
is a striking resemblance between long COVID and ME/CFS and 
that “CBT and graduated physical activity are offered to patients 
with long COVID and ME/CFS” to help “addressing patients’ un-
helpful beliefs about fatigue and activity” (p. 11 [7]).

They base it on one study of CBT (the ReCOVer study) and 
one study of mental and physical rehabilitation (the REGAIN 
study). In this article, we have analysed the systematic review 
and these studies. Both studies were non-blinded studies that 
used a poorly designed control group and relied on one sub-
jective primary outcome. Setting studies up this way artificially 
inflates the treatment effect so that it becomes impossible to 
know if any changes are down to the treatment, the set up of 
the study, the biases and confounding factors of the studies or 
an unknown combination of any of these factors. The only way 
to correct for that is by using objective outcome measures. Both 
studies however, did not publish their objective outcome mea-
sure. The ReCOVer study however, mentioned in a comment 
that CBT did not lead to objective improvement. The REGAIN 
study did not publish its objective outcome measure (work sta-
tus). 

The ReCOVer study artificially raised the expectation about 
the efficacy of their treatment by stating on their recruitment 
website that the treatment was effective for other diseases and 
informing patients in the control group that they could cross 
over to the treatment after the study had finished. By doing so 
they also informed them that the care as usual ‘treatment’ in 
the control group was not effective. Yet this non-blinded study 
relied on one subjective outcome measure (fatigue). Conse-
quently, the study introduced an extra form of bias into their 
study by raising the expectation about the efficacy of their 
treatment, in a study which was already suffering from a num-
ber of different forms of bias.

Both studies also suffered from selection bias, as for exam-
ple 68% of participants in the ReCOVer study self-referred. The 
REGAIN study invited almost 40,000 patients yet only 1043 ex-
pressed interest to take part in the study, 281 of them were not 
contacted but simply excluded without a reason given. The re-
maining 725 were contacted and were eligible to take part but 
140 of them were not randomised because 131 did not com-
plete the baseline outcome questionnaire or consent was not 
received. This all gives the impression that both studies were 
conducting research on an atypically disordered and motivated 
group of people who thought they would benefit from exercise 
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and / or CBT. But at the same time they thought that they would 
not have a problem with that. Consequently, many participants 
in both studies might not have been representative for the 
group of long COVID patients in general. This not only leads to 
biased views of the efficacy of CBT and exercise therapy for long 
COVID but it also might mean that results are not generalisable 
to the average long COVID patient. 

It’s also questionable if the REGAIN study was actually a long 
COVID study as it selected patients of whom most of them had 
one or more pre-existing health problems, patients had a mean 
age of 56, a mean BMI of 33, they all had been hospitalised and 
34% of them had been admitted to the IC/HDU. Whereas adult 
patients who suffer from the post infectious disease long CO-
VID are generally younger people (between 20 and 45), were fit 
and well before they had a (very) mild infection with COVID-19. 
Most of them did not require hospitalisation for it. The differ-
ence with patients who suffer from a post-infectious disease is 
highlighted if you compare the patients who were selected for 
the REGAIN study with the patients who were selected for the 
ReCOVer study. In the ReCOVer study, 79% of participants in the 
treatment group were female contrary to 54% in the REGAIN 
study, they were not obese (BMI of 26.9), were much healthier 
before contracting COVID-19 (56% had no comorbidities) and 
they were much younger (mean age was 45.7).

It’s therefore much more likely that in the REGAIN study, 
the severity of the COVID-19 infection had a bad effect on the 
health of patients and/or patients had organ damage as a con-
sequence of that infection. According to the method section of 
the study, “participants were adults (26-86 years) who had been 
discharged from hospital three or more months”(p. 2 [11]). Also, 
“participants were asked to self-report any substantial lasting 
effects that they attributed to their hospital admission with co-
vid-19. This was confirmed during an eligibility telephone call 
with the clinical trial team before study enrolment” (p. 2 [11]). 
Consequently, participants were not medically examined by a 
physician from the study nor were any tests or examinations 
carried out before participants were taking part in the REGAIN 
study, to exclude organ damage.

The ReCOVer study [10] claimed that 60% of patients had 
improved because of CBT yet 73% of patients had other treat-
ments during the study for their long COVID and many of them 
had the other treatment twice a week for more than 17 weeks. 
This renders it impossible to know if any changes were down to 
CBT, the new treatment, biases and confounding factors or an 
unknown combination of those. Moreover, as noted by Howard, 
when “using self-report instruments, researchers assume that 
a subject’s understanding of the standard of measurement for 
the dimension being assessed will not change from one testing 
to the next (pretest to posttest). If the standard of measurement 
were to change, the ratings would reflect this shift in under-
standing in addition to any actual changes in the subject. Conse-
quently, comparisons of the ratings would not accurately reflect 
change due to treatment and would be invalid” (p. 93,94 [55]). 
This “instrumentation related source of contamination is known 
as response-shift bias” (p. 93 [55]). This is even more of a prob-
lem when the therapy used, in this case different forms of CBT 
for post infectious diseases like ME/CFS and long COVID, aims to 
modify participants’ beliefs and perception of their symptoms 
[56]. According to Lilienfeld et al., one of the things that elimi-
nates “response-shift biases as explanations for apparent im-
provement” is not relying “exclusively on self-report ratings” (p. 
372 [47]) but use objective measures as well. The REGAIN study 

labelled its treatment effective based on its subjective primary 
outcome (quality of life scores), even though at the primary 
outcome at three months but also at six and 12 months, the 
treatment effect was smaller than the minimal important differ-
ence. Consequently, the study should have concluded that their 
treatment was not effective. This was confirmed for example by 
another quality of life score measure the study used as a sec-
ondary outcome measure. According to that outcome measure, 
patients remained more disabled than in many other diseases. 

According to one of the limitations of the systematic review, 
“it is possible that we missed some problematic trials or mis-
classified trustworthy trials as problematic” (p. 12 [7]). Yet in 
this analysis we have seen there is also a third category. That 
is, problematic trials which have been classified as trustwor-
thy. The systematic reviewers used the Cochrane endorsed 
risk of bias tool and three of its five domains are, bias due to 
deviations from the intended intervention, bias due to missing 
outcome data, and selective outcome reporting. 73% of par-
ticipants in the treatment group in the ReCOVer study received 
care outside of the study for their long COVID during the study. 
38% of those 73% received more than 17 weeks of treatment 
by a physical therapist during the study and many of them had 
treatment twice a week, or more frequently which equated to 
more than 34 interactions between therapist and patient. In 
comparison, CBT treatment in the treatment group lasted 18.7 
weeks with 11.8 interactions between therapist and patient. 
The consequence of this is that 73% of cases deviated from 
the intended intervention but also that it became impossible 
to know if any improvement was down to CBT, the additional 
treatment, confounding factors and different forms of biases of 
the study or an unknown combination of those. Put differently, 
patients should not be allowed to receive additional non-urgent 
treatment during a study for the disease under investigation 
from people outside of the study. 

The REGAIN study claimed that adherence to the REGAIN in-
tervention was good and that 47% adhered fully to treatment. 
Yet the study had defined full adherence in such a way that it 
included people who did not fully adhere to treatment. Analy-
sis of the data supplied in the supplementary material showed 
that a maximum of 12.4% of participants adhered fully to the 
treatment in the REGAIN study. Analysis of adherence in cancer, 
cardiovascular disease and diabetes shows that a 77% adher-
ence rate is considered to be good. Consequently, the REGAIN 
study deviated from the intended intervention in at least 87.6% 
of cases. The fact that so many patients deviated from the in-
tended intervention in both the REGAIN and the ReCOVer study, 
suggests that both interventions were not effective and / or ac-
ceptable to patients. As a matter of fact, patients might have 
deviated from these treatments because they were harmful. 

According to Taylor and Gorman, “Cochrane reviewers per-
form selective outcome reporting bias assessments very poor-
ly” (p. 6 [38]). Something similar was concluded by Saric et al. 
who found that “at least 60% of judgments for risk of selective 
reporting bias of trials in analyzed Cochrane reviews were not in 
line with the Cochrane Handbook” (p. 53 [57]). The systematic 
review by Zeraatkar et al. ignored the fact that the ReCOVer and 
the REGAIN study both resorted to selective reporting of their 
objective outcome measure. They also ignored the fact that the 
objective outcome measure from the ReCOVer study showed 
that CBT did not lead to objective improvement. 

If there is missing data in 20% of cases or more, “then the 
study is highly biased” (p. 3 [37]). The percentage of missing 
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data in the REGAIN study was 20.5% after three months, 24.5% 
after six months and 27.2% after 12 months. Why this was also 
ignored by this systematic review is unclear. Moreover, the 
study itself noted that “the trend towards the benefit of the 
REGAIN intervention was consistent for most of the outcome 
measures” (p. 12 [11]). Which is an indirect way of noting that 
their treatment was not effective without using those words.

The systematic review also concluded that exercise therapy 
for long COVID is safe. They based this on the REGAIN study and 
a study by Tryfonos et al. which concluded that “given that exer-
cise was generally well tolerated, guidelines cautioning against 
exercise in similar populations may need to be revised” (p. 15 
[48]). What they should have concluded however, is that they 
did not comprehensively investigate PEM as they set out to do 
as they did not investigate at baseline if patients objectively suf-
fered from it. The REGAIN study did not investigate that either. 
Also, the objective data from Tryfonos et al. shows that patients 
who were suffering from PEM, were not included in their study. 
The evaluation and the analysis of the efficacy and safety of ex-
ercise therapy for patients with ME/CFS on the sports medical 
department in a Dutch hospital, found that in ME/CFS, a disease 
which is characterised by PEM, exercise at 50 to 60% of maximal 
workload, was not tolerated by up to 80% of patients [53,54]. 
The study by Tryfonos et al. included high intensity exercise 
training which consisted of 5×1 minute cycling at 90% maximum 
workload. By definition, if patients can do that then they do not 
suffer from PEM [58,59]. And something similar applies to the 
REGAIN study. This means that those two studies labelled exer-
cise safe for long COVID patients with PEM, yet patients in these 
studies did not suffer from PEM. Consequently, both studies do 
not provide any evidence that (gradually increasing) exercise for 
long COVID patients with PEM is safe.

Why all this was ignored by the systematic review is unclear. 
In conclusion, the systematic review and the studies used to 
claim that CBT are safe and effective, do not provide any evi-
dence to support that claim. Moreover, the systematic review 
and those studies, ignore all the evidence to the contrary.

Finally, since the publication of the systematic review by 
Zeraatkar et al., the SIPCOV study by Nerli et al. [59] has been 
published. Nerli et al. concluded that a brief outpatient reha-
bilitation based on a cognitive and behavioral approach is a safe 
and effective treatment for long COVID. They base that on an 
improvement of 9.2 points on their primary outcome (physical 
functioning). Yet according to the study itself, a difference of 
10 points or more was needed for clinical significance. Why the 
study ignored that, in a similar manner to the REGAIN study, 
instead of concluding that their treatment was not effective, is 
unclear. Other important issues with the study by Nerli et al. are 
discussed in more detail in Appendix A of this article. 

Conclusion

The systematic review by Zeraatkar et al. concluded that 
CBT and a group physical and mental health rehabilitation pro-
gramme, are safe and effective treatments for long COVID. Our 
analysis does not lend any support to use CBT or a group physi-
cal and mental health rehabilitation programme for long COVID. 
Nor does it lend any support for the claim that these treatments 
are safe for long COVID patients with PEM.
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Appendix A

Appendix A.1. Important issues with the primary outcome 
of the SIPCOV study [59]. 

Nerli et al. published the SIPCOV study (Short-time behav-
ioural intervention in post-Covid syndrome) in December 2024. 
The SF-36 physical functioning score directly at the end of treat-
ment (T1) was its primary outcome measure. Nerli et al. con-
cluded that “the SF-36-PFS improved statistically and clinically 
significantly in the intervention group” and the score “differ-
ence between groups [was] 9.2” (p. 1 [59]). Based on that, the 
study concluded that a “brief outpatient rehabilitation [with 
on average 4 outpatient interventions with 2 to 6 weeks in be-
tween] based on cognitive and behavioral approach is effective 
and safe for patients with PCC” (p. 1 [59]). However, before the 
study started, a difference of 10 points or more was consid-
ered to be clinically significant. Why the study ignored that and 
concluded that their treatment was effective, even though the 
difference was less than 10 at its primary outcome (9.2 at T1, 
end of treatment) and 9.0 at T2 (12 months after enrollment), 
is unclear. 

Appendix A.2. Issues with the rehabilitation program

The cognitive and behavioral approach of the study is based 
on the Cognitive Activation Theory of Stress (CATS) which tar-
gets perpetuating factors for patients which, according to the 
authors might be beneficial because “factors such as loneli-
ness, neuroticism, worrying tendencies, depression, anxiety, 
and psychological distress, have been associated with persis-
tent post–COVID-19 symptoms and disability. In PIFS [Post In-
fective Fatigue Syndrome (PIFS) commonly referred to as ME/
CFS], subconscious expectancies, worrying tendencies, and as-
sociative learning processes have been proposed as perpetuat-
ing factors” (p. 2 [59]). The theoretical framework of CATS is 
similar to the false illness beliefs that forms the basis of the CB-
model and CBT for ME/CFS and one of the authors of Nerli et al. 
(Wyller) is the main proponent of that in Norway. According to 
the registration of the study at ClinicalTrials.gov, the treatment 
that will be studied is “Rehabilitation based on CBT principles” 
(p. 5 [60]). Additionally, in the first stage of the rehabilitation 
program, patients were seen by a physician who “provided 
cognitive reassurance that bodily symptoms do not necessarily 
indicate a disease but rather a disorder that is temporary and 
amendable” (p. 3 [59]). Evidence for this assumption is not pro-
vided and all the evidence to the contrary is ignored. Yet the 
cognitive behavioural model [61,62] and its assumption that 
there is no underlying disease in ME/CFS and that CBT is an ef-
fective treatment for ME/CFS, has been debunked by a number 
of studies [63-66], as well as by the Institute of Medicine, the 
Dutch Health Council and by NICE [8,9,67,68].

Appendix A.3. Issues with subjective outcomes in non‐
blinded studies

Another problem of the study is the fact that it was a non-
blinded study that used one subjective primary outcome 
(physical functioning). Relying on subjective outcomes in those 
studies is very prone to all sorts of different forms of bias. On 
top of that, the study also used a badly designed (non-active) 
control group. The combination of non-blinding with subjec-
tive outcomes and a non-active control group can lead to the 
aforementioned erroneous inference of efficacy in its absence 
[13,47] so that one could get the impression of efficacy, even 
though patients have not benefited from the treatment. The 

only way to correct for it, as discussed earlier, is by using one or 
more objective outcome measures [47].

Moreover, according to their Supplementary Online Con-
tent, participants were told during treatment that ”progress is 
not monitored in more or less symptoms, but more or less ac-
tions” and “a decrease in symptoms itself is not a goal of the 
treatment”. Participants were also told that “aiming to foster 
a belief that patients` bodies have the potential for recovering 
and that the disorder is temporary and amendable” (p. 2,3 [59]) 
without providing any evidence that patients foster the wrong 
belief. Moreover, these researchers are introducing an extra 
form of bias (response shift bias) into the study [55] by trying 
to change the beliefs patients have. The only way then to find 
out if a treatment in a non-blinded trial has led to recovery or 
an improvement, is by using one or more objective outcome 
measures instead of relying on one subjective primary outcome 
measure. The study acknowledged that “objective measures 
of physical and social function (eg, steps per day and work at-
tendance) were not included but could have yielded valuable 
information” (p. 12 [59]). Yet the study didn’t use them be-
cause according to the authors, “the diagnosis of PCC is based 
on patients' self-report, patient-reported outcomes appear to 
be most relevant for evaluation of a rehabilitation program” (p. 
12 [59]). However, if the basis of the rehabilitation program is 
that symptoms are caused by wrongful assumptions and beliefs 
and that patients interpret their symptoms incorrectly as signs 
of disease. Then it is illogical and unscientific to then rely on 
patients interpreting their symptoms by using subjective out-
comes because that would imply that patients are interpreting 
their symptoms wrongly but at the same time they are also in-
terpreting the same symptoms rightly. 

Additionally, professor Chalder, one of the leading propo-
nents of CBT for ME/CFS, concluded in an invited commentary 
about the study by Nerli et al., that “future studies would bene-
fit from objective behavioral and physiologic assessments” (p. 3 
[69]). She also noted that there is a problem with the non-active 
control group when she stated that “controlling for health care 
professional time and attention…[is needed to]…provide clarity 
about active ingredients” (p. 3 [69]). 

Appendix A.4. Selection bias.

A total of 473 patients with mild to moderate long COVID 
were assessed for eligibility (n=364 physician referred; n=109 
self-referred) and 9 did not meet the inclusion criteria. 464 
were invited to participate yet 130 were not interested and 18 
did not return the consent form. A further two were excluded 
because they were asymptomatic. Why asymptomatic patients 
could meet the inclusion criteria is unclear. It also means that 
32% (148/462) of the 462 invited patients (the 2 asymptomatic 
ones excluded), did not want to take part. Together with the 
fact that 109 patients were self-referred, suggests that selec-
tion bias played an important role in this study. Consequently, 
the results might not be generalisable to long COVID patients 
in general. 

Appendix A.5. Definition of recovery.

According to the study, 17% in the treatment group and 20% 
in the control group already fulfilled the recovery threshold at 
baseline. That is before receiving any treatment. Patients who 
are already deemed to be recovered at baseline should be ex-
cluded from a properly conducted study. At T1, these percent-
ages were 50% (CATS) and 32% (CAU). Consequently, 18% were 
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deemed to be recovered at T1 due to CATS. However, “recov-
ery of physical function was defined as a SF-36-PFS score at the 
population norm (approximately 85) or higher” (p. 4 [59]). The 
reference used for that is a study by Jacobsen et al. which inves-
tigated the Norwegian reference SF-36-PFS scores. It is unclear 
why a score of approximately 85 or higher was chosen by Nerli 
et al. for patients with a mean age of 43. Because according 
to Jacobsen et al., the mean score for Norwegian people aged 
40 to 49 is 90.7 for women and 92.8 for men [70]. It is also not 
clear why recovery was not defined in the protocol, which was 
posted on the ClinicalTrials.gov website [60] and as a supple-
ment to the article by Nerli et al. [59]. Yet it was not published 
in a peer reviewed journal before the start of the trial, as is the 
norm these days. 

Additionally, the Norwegian population aged 40 to 49 con-
sists mainly of healthy people but also includes people with 
chronic diseases which lowers the average physical function-
ing score. The typical person who falls ill with a post infectious 
disease on the other hand is someone who was fit, well and 
active before falling ill. Consequently, their score before falling 
ill would have been higher than the average score of the popu-
lation. This also means that the recovery score for long COVID 
patients is higher than 90.7 for women and 92.8 for men. As a 
consequence of all that, their definition of recovery was a post-
hoc definition which did not reflect recovery. 

Appendix A.6. Post-exertional malaise (PEM)

The study used the DePaul SymptomQuestionnaire-2 to 
diagnose PEM. Nerli et al. [59] concluded that there was “an 
overall significant decrease in PEM in the intervention group, 
[and] it does not seem relevant to take PIFS diagnosis or the 
presence of PEM into account when developing an individual-
ized rehabilitation plan. This notion fits well with another study 
showing that exercise is well tolerated independent of PEM in 
patients with PCC” (p. 11 [59]). The study they refer to is the 
study by Tryfonos et al. [48] which we analysed earlier. Our 
analysis however showed that that study does not provide any 
evidence that exercise is well tolerated by long COVID patients 
who suffer from PEM.

Moreover, Nerli et al. [59] noted themselves that “no direct 
precautions were taken in regard to PEM; patients were always 
advised to continue exploring activities. Type of activity was not 
standardized, but each participant was able to choose the activ-
ity and homework based on their values, goals, and interests, 
as long as the activity was suitable, feasible, and enjoyable. 
Graded exercise was an opportunity for those who wanted it” 
(p. 11 [59]). 

The study did not document if patients were exploring ac-
tivities, were exercising, or were using graded exercise or not. 
Nor did it investigate what graded exercise consisted of if pa-
tients used it and at what sort of level, intensity, and frequency 
it was used. Nerli et al. also did not investigate if patients had 
increased their level of activity or not and if so by how much, 
et cetera. Moreover, by not standardising activity or structur-
ing and standardising graded exercise, the researchers had no 
insight into what activity or graded exercise in their own study 
actually entailed. This made it even more impossible to make 
any claims about exercise and its safety and efficacy. The afore-
mentioned research by the Oxford Brookes University [52] 
(n=2274) on the other hand, highlighted the detrimental effect 
of gradually increasing exercise/activity in a post-infectious dis-
ease (ME/CFS) which is characterised by PEM. Put differently, if 
gradually increasing activity/exercise has a positive instead of a 
negative effect on PEM, then patients have been wrongly diag-
nosed with it and they suffer from deconditioning instead. Con-
sequently, concluding that “it does not seem relevant to take 
PIFS diagnosis or the presence of PEM into account when devel-
oping an individualized rehabilitation plan” is an unsubstanti-
ated and potentially harmful claim for long COVID patients who 
do suffer from PEM. 

Appendix A.7. Missing data.

According to the statistical analysis section of the study, "as-
suming an SD of 25 in the population under study and a drop-
out rate of 20%, a target inclusion of 310 participants would 
yield a power of 90% (α=.05) to detect a small to medium effect 
size (Cohen d=0.2-0.5)" (p. 5 [59]). The study included 314 par-
ticipants but only "227 patients completed the entire follow-up 
period, resulting in a total of 35% of individuals having incom-
plete data" (p. 5 [59]). This is well above the target of 20% which 
might undermine the statistical power of the study. Addition-
ally, and as mentioned before, if there is missing data in more 
than 20% of cases, then a study is highly biased [37]. 

Appendix A.8. Conclusion.

In conclusion, the methodologically challenged study by Ner-
li et al. does not provide any evidence that a brief outpatient 
rehabilitation program based on a cognitive and behavioral ap-
proach is a safe and effective treatment for long COVID.


