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Summary

Background and Research Question: The SARS-CoV-2 pandemic often resulted in prolon-
ged illness courses. A particular challenge today lies in the clinical presentation resembling
that of Myalgic Encephalitis/Chronic Fatigue Syndrome (ME/CFS).

Method: We review selected literature concerning the psychosocial factors influencing chro-
nic courses characterized primarily by fatigue. Additionally, we explore the neurobiologically
grounded theory of "Predictive Coding" as a possible explanatory framework for complex so-
mato-psychic interactions.

Results: Physical findings only partially account for the dynamics and progression of chronic
fatigue syndromes, necessitating more intricate disease models that incorporate aspects of
bodily perception.

Conclusion: Incorporating these newer theories of perception and behavior could provide a
more helpful perspective on phenomena such as fatigue, leading to improved therapeutic sup-
port measures, all without contributing to premature attributions of "psychological” causes
and the associated risk of stigmatization.
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Zusammenfassung
Post COVID und ME/CFS - brauchen wir neue Krankheitstheorien?

Hintergrund und Fragestellung: Die SARS-Cov-2-Pandemie ging oft mit langwierigen
Krankheitsverlaufen einher. Eine besondere Herausforderung liegt heute in der Verlaufsform,
die dem klassischen Krankheitsbild der Myalgischen Enzephalitis/Chronic Fatigue Syndrom
(ME/CFS) dhnelt.

Methode: Es wird eine Auswahl der Literatur zur Frage psychosozialer Einflussfaktoren auf
die vor allem von Erschépfung gekennzeichneten chronifizierten Verldufe berichtet und die
neurobiologisch fundierte Theorie des ,,Predictive Coding" als méglicher, komplexe somato-
psychische Wechselwirkungen erkldrender Ansatz herangezogen.

Ergebnisse: Korperliche Befunde erkldren die Dynamik und den Verlauf chronischer Er-
schopfungssyndrome nur teilweise und bendtigen komplexerer Krankheitsmodelle unter
Einbeziehung von Aspekten der Kérperwahrnehmung.

! Parts of this manuscript were translated from German with the help of OpenAI ChatGPT 3,5,
September 6th 2023.
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Schlussfolgerung: Eine Nutzung dieser neueren Theorien der Wahrnehmung und des Han-
delns konnte zu einer hilfreicheren Sicht auf z. B. Erschopfungsphanomene und auch zu ver-
besserten therapeutischen Unterstiitzungsmafinahmen fithren, ohne dass es zu vordergriin-
digen Festlegungen ,,psychologischer Ursachen und der damit einhergehenden Stigmatisie-
rungsgefahr beitragt.

Schlagworter
Post-COVID - ME/CEFS - Predictive Coding - Psychotherapie

1 Situation and Numbers

The COVID-19-pandemic has had a significant impact on our society, causing consi-
derable suffering for many individuals. As the pandemic has subsided, we are now
confronted with a substantial number of cases where the disease has persisted and be-
come more complicated. These cases pose a medical challenge because, aside from the
protection provided by vaccination and a higher incidence among individuals with
pre-existing mental health conditions, there are few reliable predictors for these long-
term cases (Hallek et al. 2023). It's especially important to note that the severity of the
initial illness does not predict severe long-term outcomes (Bahmer et al. 2022).

In this paper, our main focus is not on short-term Long Covid cases (lasting less
than 3 months), but rather on cases that extend beyond 3 months, often referred to as
"Post-Covid syndrome."” Of particular interest is a smaller but significant subgroup of
patients who experience a chronic course characterized primarily by fatigue and
weakness, which appears resistant to improvement. These cases resemble the well
known Chronic Fatigue Syndrome or Myalgic Encephalomyelitis (ME/CFS), with
persistent symptoms such as fatigue, sleep disturbances, cognitive issues, and exertio-
nal intolerance (Post Exertional Malaise - PEM) (AWMEF S1-Leitlinie 2022).

A meta-analysis of 1.2 million patients revealed a point prevalence of 6.2 % for at
least one of the three known Long Covid symptom clusters (related to respiration,
fatigue, and cognitive impairments, Hanson et al. 2022). In Germany, as of January
2023, 37 million people have contracted Covid-19. Among adults, the prevalence of
Post-Covid, in a narrower sense, exhibits a gender difference, with women at 10.6 %
and men at 5.4 %. The prevalence is expected to be lower among those under the age
of 20 (2.8 %), with an equal gender distribution. A recent prevalence study, although
primarily focused on physical aspects and somewhat dismissive of psychosocial fac-
tors, suggests that approximately 50 % of all Post-Covid cases (estimated at 10 % of
all cases, currently affecting 65 million people worldwide) partially or fully meet the
criteria for ME/CEFS. This corresponds to 3-5 % of all infected individuals (Davis et
al. 2023). Another study shows that unvaccinated and infected patients still experi-
enced some symptoms at 6 months (20.4 %), 12 months (18 %), and 24 months (17
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%) after infection. However, 60-74 % reported overall improvement, with only 5.2 %
showing a worsening of their condition (possibly ME/CFS), and 4.4 % having a fluc-
tuating course. The level of symptoms was only slightly higher (2-10 % higher risk)
than in a control group without Covid, with the main differences seen in the loss of
smell and PEM.

It remains uncertain whether these high numbers will persist, as they e.g. do not
consider that the prevalence of long-term cases with the Omicron variant is only
half as high as with the Delta variant (Antonelli et al. 2022).

Causal models and effective treatments for these extended cases still lack solid evi-
dence. Particularly in the case of Post-Covid, especially in severe cases resembling
ME/CEFS, there is ongoing debate about the appropriate disease concepts. In these
discussions (as detailed below), it becomes clear that a significant group of patients,
despite a primarily "benign" physical course, experiences the illness with great fear,
along with feelings of abandonment and stigmatization, and strongly opposes psy-
chosomatic explanations.

2 Opportunities

From our perspective, society and science currently face an exceptional opportunity.
With unprecedented resources and large sample sizes, we can investigate the inter-
play of mental and physical factors in a paradigmatic medical condition, spanning
different cultures. Remarkably, a search for "Post Covid" on PubMed in September
2023 yielded 29,000 results, however with a declining tendency over time!

SARS-CoV-2 infections often have a prolonged course. They can also be accompa-
nied by immunological-infectious and vascular-related bodily damage that heals
slowly. Additionally, after infection, other physical conditions such as ischemic in-
farctions and embolisms may occur more frequently. These extended courses also
lead to significant psychological distress, exacerbated by social stressors. Thus, we
find ourselves in a complex situation with diverse effects and interactions, making it
an ideal time to discuss complex disease and chronicity models related to Long-/
Post-Covid.

3 Questions and Controveries

Chronic fatigue as a clinical problem has garnered attention in neurology (especially
in multiple sclerosis) and oncology for some time (see Buchberger et al. 2022). Post-
infectious, prolonged states of fatigue have been recognized for decades, even during
the Spanish flu pandemic (Stefano 2021).

In the 1950s, when the term "Myalgic Encephalitis” was coined and in the 1980s
when Chronic Fatigue Syndrome emerged, these forms of severe fatigue significant-
ly divided the medical community. On one side were advocates for a presumed phy-
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sical illness, while on the other side, skeptics from the psychosocial fields suspected
psychological causes behind these phenomena. The evident fact that complex in-
teractions were likely involved received insufficient conceptual discussion.

Among the affected patients, as mentioned earlier, there was consistently a group
that viewed psychosomatic models and psychotherapeutic approaches with particular
skepticism. They perceived this as a deliberate avoidance of searching for physical cau-
ses and as stigmatizing "blame attribution.” This division led to debates in England in
the 1990s regarding the classification of ME/CFS and its treatment. There were indica-
tions that it might not be a neuromuscular disease (Wessely and Powell 1989), and be-
havioral therapeutic strategies, such as graded exercise and "envelope therapy" (neit-
her too much nor too little exercise), showed promising results in the majority of cases
(Ingman et al. 2022). Nevertheless, researchers and clinicians were heavily criticized
being accused by this particular group of stigmatizing them as mentally ill. One reason
for rejecting such forms of therapy was that some patients experienced that exercise
worsened their condition rapidly (PEM, as mentioned earlier).

These debates have persisted to this day and are currently intensifying in the con-
text of Post-Covid. The sometimes-noticeable rigidity in these discussions hinders
conversations about etiology and the development of meaningful therapeutic strate-
gies. It promotes a one-sided search for physical causes, as some individuals hope to
avoid the feared stigma (and perhaps also the fear of receiving treatments they con-
sider inappropriate).

4  Etiological Challenges

To reiterate, SARS-CoV-2 causes various bodily damages, and rehabilitation is
sometimes necessary, but symptoms typically improve over time. In a small group
with a course resembling traditional ME/CFS, well-defined physical factors explai-
ning the worsening of symptoms have not yet been identified. Complex courses are
especially common in individuals with pre-existing mental conditions, particularly
anxiety disorders (Hirschtick et al. 2021).

The difficulty with this tendency toward somatic attribution is that affected indivi-
duals often feel further marginalized in their ongoing quest for clear physical causes.
Moreover, it is known that such narrow causal attributions can contribute to chroni-
city in their own way (Rozenkrantz et al. 2022) and hinder psychotherapeutic suc-
cess (Sarter et al. 2021).

There are some well-reproducible immunological abnormalities following a Covid
infection. However, there is currently no robust somatic explanation for the specific
manifestations of symptoms, their fluctuation, or their chronic or worsening cour-
ses, as previously indicated. The numerous findings (residual viruses, vascular da-
mage, lung damage, hypocortisolism, etc.) typically show "small" effects, are often
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difficult to reproduce, and frequently disappear during the course of the infection,
despite some patients still experiencing subjective symptoms. These many findings
significantly contribute to the uncertainty experienced by those affected and often
lead them to pursue various, usually futile, and sometimes expensive treatment att-
empts (e.g., plasmapheresis).

What Makes the Situation Difficult?

The subjective perception of bodily states is not "measurable.” Additionally, it is
influenced not only by physical but also by affective and social factors (e.g., a tenden-
cy toward depression, recognition of suffering). Accusations of malingering, "imagi-
ning" symptoms, or other derogatory attributions are unethical; those affected
would prefer to be healthy as soon as possible.

Regarding attempts at psychological explanations, one might initially think of ol-
der models, such as the displacement of a psychological conflict onto a "psychologi-
cally soothing" physical level (e.g., "I'm not failing in meeting my own or others' ex-
pectations; I just can't do it"). Many people with challenging Post-Covid courses or
ME/CEFS have a high achievement orientation. For them, enduring chronic fatigue
and experiencing failure subjectively are particularly difficult and distressing. While
this observation applies to some patients and captures certain biographical aspects
or triggering circumstances (such as slights, work-related stress, losses), it is often
perceived as derogatory and does not, as mentioned earlier, explain the dynamics of
ongoing deterioration.

Furthermore, fatigue can be seen as a bodily expression of depressively experi-
enced helplessness, with the latter, as well as the depressive affect, often not cons-
ciously perceived. In this sense, fatigue should be understood not only as a symptom
but as a complex emotion. It expresses the paralysis that sets in when subjective ac-
tion impulses are perceived as having too low a chance of success. Here, there is an
association with the concept of learned helplessness.

The limited reliability of existing physical abnormalities in explaining exhaustion
symptoms (Engelmann et al. 2022) (note again: there is a slightly increased risk of
serious physical complications!) and the indicated findings of psychological distress
beforehand raise the question of whether there are more helpful psychosomatic mo-
dels that better account for both physical symptoms and the subjective experiences
of those affected, as well as their interactions. Lemogne et al. (2023) suggest that re-
search should abandon the artificial division between physical and mental causes in
the Post-Covid discussion, much like what happens in cardiology. In cardiology, the
fact that depression negatively influences the course of coronary heart disease does
not imply that the latter has psychological origins.
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5 New Disease Models

In recent years, the field of neuroscience has been exploring a potentially insight-
ful perspective on how the brain functions, which is gradually making its way into
clinical practice. This perspective revolves around the concept of "Predictive Co-
ding" (also known as "Predictive Processing"). It touches on neurophysiology and
intersects with aspects of machine learning and artificial intelligence (explained
by Seth, 2021, Solms 2021). This model draws inspiration from Helmholtz's origi-
nal ideas about the brain as an energy-saving and prediction machine and was la-
ter formulated as the Free Energy Principle by English psychiatrist Karl Friston at
the beginning of this century (Friston 2010). This model is being discussed in the
clinical context of somatic symptom disorders (where there is a heightened per-
ception of bodily symptoms due to an attribution model rooted in organic causes,
as discussed by Henningsen et al. 2018a). It's also relevant in the study of depres-
sion (involving distorted or reduced assumptions about expected rewards, as des-
cribed by Chekroud 2015), autism (emphasizing trust in "peripheral” sensory per-
ception rather than generative models, e.g., Vermeulen 2023), and other medical
conditions.

The core concept of this model should sound familiar: the human brain uncons-
ciously compares its perceptions with existing assumptions continually. It someti-
mes "fills in" gaps in perception with these assumptions, generating meaningful sce-
narios and explanations. This process can even trigger autonomic reactions, such as
an increased heart rate (with or without anxiety), in response to incomplete infor-
mation. These interactions occur hierarchically between preconceived "concepts"
(especially for rapid event processing, top-down) and newly formed (sensory) per-
ceptions (bottom-up). People unconsciously make decisions based on prior experi-
ences and probability assessments, which can range from simple ("heat is dange-
rous") to complex ("if I express concern, I will be heard/not heard"). On the highly
situated hierarchical interpersonal level, previous experiences with significant figu-
res play a significant role, referred to in psychoanalysis as object representation and
in attachment theory as the "inner working model of attachment."

The "Predictive Coding" model suggests that, at all levels of the brain's hierarchy
(even encompassing general models of specific physical and environmental proces-
ses), unconscious assumptions based on probabilities ("priors” in this context) are
continually subjected to sensory checks against real-world sensory input (bottom-
up signals). The detection of "prediction errors" in this process allows for purposeful
actions. The theory proposes that conscious perception may be only made possible
by these prediction errors. What happens exactly as expected and predicted occurs
without conscious awareness. The driving principle here is the brain's desire to mi-
nimize the amount of free energy (defined as the extent of prediction errors or "sur-
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prise," akin to Freud's concept of displeasure) as much as possible, constantly enhan-
cing predictions to establish energy-efficient internal equilibrium states.

The model also highlights that different expectations of prediction accuracy deter-
mine the attention given to a perception. The more vague and uncertain sensory si-
gnals are, the closer perception aligns with the prior assumptions (e.g., "this vague
bodily sensation is a sign of fatigue"). Additionally, the more threatening a generati-
ve model is perceived to be, the more intensely harmless sensory perceptions are
focused on (often termed "sensory amplification") and cannot be ignored.

We can relate to these processes on a higher level as the well-known "confirmation
bias," which involves selectively perceiving information that confirms our pre-exis-
ting (sometimes adaptively developed but potentially erroneous) internal models.
The primarily neurophysiological considerations of the "Predictive Coding" model
are increasingly supported by experimental evidence (Stephan et al. 2016). This mo-
del has clear connections to psychological field theory (the human pursuit of "roun-
ded forms," following Kurt Lewin), the concept of cognitive dissonance reduction,
aspects of constructivism (the self-creation of reality perception), cybernetics (con-
trol through feedback and error correction), systems theory (the complex interacti-
on of different hierarchical levels), and, not least, von Weizsacker's concept of "Ge-
staltkreis" (the organism's control of environmental perception and the reciprocal
influence of the environment on the organism). What sets this model apart is its pri-
marily neurophysiological foundation and its ability to formulate, anatomically as-
sign, and experimentally substantiate generalizable models of perception and pro-
cessing processes at all levels of the brain's hierarchy.

6  Fatigue and Predictive Coding

How can we connect this assumption about the brain with the question of how people
subjectively perceive exhaustion? As explained earlier, we can assume that individuals
create complex internal models of their surroundings (both internal and external) to
facilitate efficient perception and action. Simultaneously, individuals influence their
own actions and perceptions in line with these models, a concept referred to as "Active
Inference" — we see what we want to see. This process happens automatically and una-
voidably, much like how we can't prevent ourselves from filling in missing letters in
words based on our expectations and experience. It's important to note that this active
inference can unconsciously align with autonomic (involuntary) reactions. These au-
tonomic responses can then adjust bodily reactions to match our top-down assumpti-
ons, aiming to reduce discrepancies (for example, postural tachycardia as an expressi-
on of anticipated exertion). This concept has parallels with the idea of conditioning.
The predictive coding model, as described above, challenges the notion that we con-
struct our perception from basic sensory experiences (e.g., muscular weakness). Ins-
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tead, it suggests that prior assumptions or a generative model shaped by numerous pri-
ors and correction experiences play a significant role in determining what and how we
perceive things. When it comes to perceiving exhaustion, two key factors are relevant:
the perception of muscle-related sensations and the more complex perception of our
self-efficacy or sense of control over our actions (Stephan et al. 2016). Recent studies
(e.g., Greenhouse-Tucknott et al. 2022) demonstrate that the subjective experience of
exhaustion is strongly influenced by the balance between objective measures of mus-
cular weakness (e.g., lactate levels) and concurrent feelings of self-efficacy. Furthermo-
re, self-efficacy can be compromised by repeated "prediction errors" (loss of control
due to prolonged effects of the virus). All of this bears resemblance to experiences of
depression, where limbs can feel unbearably heavy, making any movement seem nea-
rly impossible. Conversely, athletes are familiar with the ability to summon an extra
burst of energy despite being completely exhausted, highlighting that genuine feelings
of exhaustion can occur even when muscular fatigue is objectively low, provided the
subjective sense of control is sufficiently low. Hypothetically, these processes of uncon-
scious generalization of bodily sensations into generalized feelings of fatigue could
play a reinforcing role in the development of unfavorable Post-Covid symptoms. This
also relates to the concept of learned helplessness.

7  Therapeutic Aspects

One of the central fears of individuals affected by ME/CES is the concern that they
will be unable to function and will be completely isolated from their professional
and/or family connections forever. The course of the illness tends to contradict this
fear, but it doesn't change the potentially real threat, which can vary depending on
the social context (e.g., job loss). This fear is often compounded by disappointing
experiences with training programs and the fear of social stigma. Therefore, it is cru-
cial in therapy to provide hope and to address and accompany the pervasive experi-
ence of exhaustion, a practice known as "pacing."

It seems that the frequent rejection of graded exercise therapy is often linked to
the fact that while it's recommended, it is not appropriately supported, given the
psychological vulnerability of those affected. Consequently, patients often feel aban-
doned and misunderstood.

Patients frequently interpret many physical symptoms as signs of weakness, in ali-
gnment with their "priors.” Therefore, in addition to setting clear boundaries to pre-
vent self-overexertion, therapy should cautiously question these generalizing "top-
down evaluations” (e.g., "I am exhausted").

Moreover, many affected individuals develop a kind of "zero-sum game model"
(where what one gains, the other loses), interpreting energy expenditure as an al-
most irretrievable loss. Addressing these fears, providing perspective (e.g., explai-
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ning that even from activity and sometimes even from exhaustion, strength can
grow), and gradually altering expectations are essential therapeutic steps. Additio-
nally, shifting how symptoms are perceived is important.

Supportive therapeutic approaches can include enhancing body perception (e.g.,
training awareness of one's own heartbeat, biofeedback) and improving strategies
for influencing or disregarding bodily reactions (e.g., stopping rumination, reducing
excessive attention) (cf. Henningsen et al. 2018a, b).

Changing long-standing and unconscious "priors" takes time. Overall, taking the
subjective perception of the body seriously is a prerequisite for addressing other psy-
chosocial issues that may arise. For these issues, conventional psychotherapeutic ap-
proaches (to enhance self-efficacy) can be employed. Reports suggest that group the-
rapy and multimodal inpatient approaches can be effective ( Kupferschmitt et al. in
press, Schlegel-Zimmermann et al. in press).

In conclusion, for most individuals, cautiously expanding their capacities, both
initially and over longer periods, is important. This helps to gradually reframe ex-
haustion not as a catastrophe and enables experiences that enhance self-efficacy. Ho-
wever, for some patients, the experience of powerlessness prevails, and the sudden
massive loss of energy can lead to negative effects, as mentioned earlier. Errors in
terms of "overtraining” (relative to the existing disease- or later "model"-related resi-
dual exhaustion) along with the mentioned "zero-sum philosophy" and the descri-
bed "sensory amplification” in performance-oriented individuals often lead to frus-
trating setbacks. Therefore, every experienced relapse ("crash," i.e., post-exertional
malaise) should be carefully examined and, not least, checked for aspects of acute
impaired self-efficacy in the above sense.

Furthermore, the bitterness in the debate and the anger of some patients toward
any form of "psychological consideration” likely reflect their inner emotional situa-
tion. A lifetime of often, but not always, successful, and often subtly relentless per-
formance orientation encounters a virus with a protracted course of illness. The fee-
ling of powerlessness and impending devaluation is significant, exacerbated by the
fact that our society leaves little room for exhaustion and weakness, thus inviting
experiences of overwhelm. Additionally, many doctors and therapists themselves re-
spond with resignation and powerlessness and subsequently react to the illness and
sometimes to the affected individuals in an annoyed countertransference. In doing
so, they unwittingly repeat the relational experiences of the patients. They experi-
ence firsthand the powerlessness that many patients experience in the face of the
unexplainable course of the illness in relation to their "inner authorities” (perfor-
mance demands, conscience, "superego"), and sometimes in their social environ-
ment. The situation of not feeling adequately seen combines with medical power-
lessness and, as a result, rejection.
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The hope is that the understanding of certain automatic and understandable but
overly narrow processes of perception and interpretation described above offers the
chance to arrive at an acceptable psychosomatic explanatory model in the true sense
and to find better ways forward. Perhaps this will lead to more patient self-acceptan-
ce and their slow recovery of strength.

8 Conclusion

It is important to emphasize that while various physical findings may explain the
prolonged course of many Covid-related illnesses, they do not provide a clear ex-
planation for the development of severe and often disabling conditions like ME/
CFS.

This work introduces a model that ascribes a specific role to neurophysiological-
based models of consciousness and the perception of physical signals in the emer-
gence of severe, chronic exhaustion. It appears beneficial to prioritize body percep-
tion and illness models in therapy, either initially or concurrently with other psycho-
therapeutic concerns such as anxiety and depression. Changing these concepts
should be central to a multimodal psychotherapeutic approach for severe Post-Co-
vid cases or ME/CFS patients, considering as well their physical limitations and at
the same time gradually broadening their room for manoeuvre.

References

Antonelli, M. et al. (2022). Risk of long COVID associated with delta versus omicron variants
of SARS-CoV-2. Lancet, 399(10343), 2263-2264.

Bahmer, T., Borzikowsky, C., Lieb, W. et al. (2022). Severity, predictors and clinical correlates of
Post-COVID syndrome (PCS) in Germany: A prospective, multi-centre, population-based
cohort study. eClinicalMedicine 51, 101549, https://doi.org/10.1016/j.eclinm.2022.101549

Buchberger, B., Zwierlein, R., Rohde, V. (2022). Post-Corona-Fatigue — das bekannte Bild in
neuem Gewand? Onkologe (Berl). 28, 340-346.

Checkroud, A. M. (2015). Unifying Treatments for Depression: an Application of the Free-
Energy Principle. Frontiers in Psychol 6,153.

Davis, H. E., McCorkell, L., Vogel, J. M., Topol, E. (2023). Long COVID: major findings, me-
chanisms and recommendations. Nat Rev Microbiol. 2023. https://doi.org/10.1038/s41579-
022-00846-2

Friston, K. (2010). The free-energy principle: a unified brain theory?. Nature Reviews Neuros-
cience 11, 127-138.

Greenhouse-Tucknott, A., Butterworth, J. B., Wrightson, J. G., Smeeton, N. J., Critchley. H. D.,
Dekerle, J., Harrison, N. A. (2022). Toward the unity of pathological and exertional fatigue:
A predictive processing model. Cogn Affect Behav Neurosci 22, 215-228.

Hallek, M., Adorjan, K., Behrends, U, Ertl, G., Suttorp, N., Lehmann, C. (2023). Post-CO-
VID-Syndrom. Dtsch Arztebl Int 120, 48-55.

Z Psychosom Med Psychother 69: 304-315 ISSN (Printausgabe): 1438-3608, ISSN (online): 2196-8349
© 2023 Vandenhoeck & Ruprecht



314 H. Schauenburg

Hanson, W., Global Burden of Disease Long Covid Task Force (2022). Estimated Global Pro-
portion of Individuals with Persistent Fatigue, Cognitive, and Respiratory Symptom Clus-
ters Following Symptomatic Covid-19 in 2020 and 2021. JAMA 328, 1604-1615.

Henningsen, P.,, Giindel, H., Kop, W. J., Lowe, B., Martin, A., Rief, W,, Rosmalen, J. G. M.,
Schroder, A., van der Feltz-Cornelis, C., Van den Bergh, O., EURONET-SOMA Group
(2018a). Persistent physical symptoms as perceptual dysregulation: a neuropsychobehavi-
oral model and its clinical implications. Psychosomatic Medicine 80, 422-431.

Henningsen, P,, Zipfel, S., Sattel, H., Creed, F. (2018b). Management of Functional Somatic
Syndromes and Bodily Distress. Psychother Psychosom 87, 12-31.

Hirschtick, J. L., Titus, A. R., Slocum, E., Power, L. E., Hirschtick, R. E., Elliott, M. R., McKane,
P, Fleischer, N. L. (2021). Population-Based Estimates of Post-acute Sequelae of Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection (PASC) Prevalence
and Characteristics. Clin Infect Dis 73, 2055-2064.

Ingman, T., Smakowski, A., Goldsmith, K., Chalder, T. (2022). A Systematic Literature Review
of Randomized Controlled Trials Evaluating Prognosis Following Treatment for Adult
Chronic Fatigue Syndrome. Psychol Med 52, 2917-2929.

Kupferschmitt, A., Kleinschmidt, J., Koellner V. (in press). Rehabilitation bei Post-Covid und
Fatigue. Psychotherapie im Dialog.

Lasselin, J., Petrovic, P,, Olsson, M. J., Paues GOranson, S., Lekander, M., Jensen, K. B., Axelsson,
J. (2018). Sickness behavior is not all about the immune response: Possible roles of expectati-
ons and prediction errors in the worry of being sick. Brain Behav Immun 74, 213-221.

Lemogne, C., Gouraud, C,, Pitron, V., Ranque, B. (2023). Why the Hypothesis of Psychologi-
cal Mechanisms in Long COVID is Worth Considering. ] Psychosom Res 165, 111135. doi:
10.1016/j.jpsychores.2022.111135.

Rozenkrantz, L., Kube, T., Bernstein, M. H., Gabrieli, J. D. E. (2022). How beliefs about coro-
navirus disease (COVID) influence COVID-like symptoms? - A longitudinal study. Health
Psycholog 41, 519-526.

Sarter, L., Heider, J., Kirchner, L., Schenkel, S., Witthoft, M., Rief, W. et al. (2021). Cognitive
and emotional variables predicting treatment outcome of cognitive behavior therapies for
patients with medically unexplained symptoms: a meta-analysis. ] Psychosom Res 146,
110486. doi.10.1016/j.psychores.2021. 110486

Schlegel-Zimmermann, V., Gronewold, N. (in print). Ambulante Gruppentherapie fiir Pati-
ent:innen mit Post-Covid-Syndrom. Psychotherapie im Dialog.

Seth, A. K. (2021). Being You. A New Science of Consiousness. London: Faber & Faber.

Solms, M. (2021). The Hidden Spring. A Journey to the Source of Consciousness. London:
Profile.

Stefano, G. B. (2021). Historical Insight into Infections Associated with Neurological and
Psychiatric Sequelae Similar to Long COVID. Med Sci Monit 27, €9311447-1 — 9431447-4.

Stephan, K. E., Manjaly, Z. M., Mathys, C. D., Weber, L. A., Paliwal, S., Gard, T., Tittgemeyer,
M., Fleming, S. M, Haker, H., Seth, A. K., Petzschner, F. H. (2016). Allostatic Self-efficacy:
A Metacognitive Theory of Dyshomeostasis-Induced Fatigue and Depression. Front Hum
Neurosci 550. doi: 10.3389/fnhum.2016.00550

Van Den Houte, M., Bogaerts, K., Van Diest, I., De Bie, J., Persoons, P., Van Oudenhove, L.,
Van den Bergh, O. (2017). Inducing Somatic Symptoms in Functional Syndrome Patients:
Effects of Manipulating State Negative Affect. Psychosom Med 79, 1000-1007.

Z Psychosom Med Psychother 69: 304-315 ISSN (Printausgabe): 1438-3608, ISSN (online): 2196-8349
© 2023 Vandenhoeck & Ruprecht



Do We Need New Disease Theories? 315

Vermeulen, P. (2023) Autism and the Predictive Brain. London: Routledge.

Wessely, S., Powell, R. (1989). Fatigue Syndromes: a Comparison of Chronic “Postviral” Fa-
tigue with Neuromuscular and Affective Disorders. ] Neurol Neurosurg Psychiatry 52, 940-
48.

Address for correspondence: Prof. Dr. med. Henning Schauenburg, Heidelberg In-
stitute for Psychotherapy at the Department of General Internal Medicine and Psy-
chosomatics, University of Heidelberg, Vossstr. 9, 69115 Heidelberg;

e-mail: Henning.Schauenburg@gmail.com

Z Psychosom Med Psychother 69: 304-315 ISSN (Printausgabe): 1438-3608, ISSN (online): 2196-8349
© 2023 Vandenhoeck & Ruprecht



