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1. Introduction

Somatic symptoms like pain, itch, and fatigue, can negatively affect
daily functioning. In the acute phase, these somatic symptoms are
adaptive as they push the body to protect itself from potential bodily
threat. However, when these symptoms turn chronic, they may instead
cause disability. Pain, itch, and fatigue have been shown to share
mechanisms that maintain them towards chronicity and they commonly
occur in various medical conditions. For example, pain and fatigue are
common co-occurring symptoms in patients with multiple sclerosis,
cancer, chronic low back pain, fibromyalgia, and functional neurolog-
ical disorders (e.g., Eccles and Davies, 2021; Maggio et al., 2020; Mense
and Schiltenwolf, 2010; Petersen et al., 2020) and symptoms of itch,
pain, and fatigue are often reported in patients with chronic skin dis-
eases and other chronic conditions, such as some forms of cancer or
kidney disease (e.g., Verhoeven et al., 2007). Additionally, each of these
symptoms have a high prevalence rate (Dahlhamer et al., 2018; Lim
et al., 2020; Weisshaar, 2016) and share the same evolutionary function;
to protect the body from disease and harm (Boullosa and Nakamura,
2013; Cevikbas and Lerner, 2020; Walters and Williams, 2019).
Furthermore, chronic pain, itch, and fatigue cause similar burden to
those that experience them. These chronic symptoms can also limit
productivity and interfere with daily activities which have been shown
to lower quality of life (Cole et al., 2021; Gerbershagen et al., 2002; Van
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Heck and de Vries, 2002). Moreover, the stigma that may be associated
with these symptoms could also contribute to low quality of life
(Froehlich et al., 2022; Perugino et al., 2022; Warlich et al., 2015).

Due to the large impact of chronic somatic symptoms, researchers
have tried to identify the underlying mechanisms and processes that
maintain them. One way to better understand chronic somatic symp-
toms is by using a transdiagnostic approach in which shared mecha-
nisms are evaluated (e.g., Harvey et al., 2004; Linton, 2013).
Specifically, expectancy and avoidance learning are two transdiagnostic
mechanisms that have been thought to play a key role in chronic somatic
conditions (Evers et al., 2019; Lenaert et al., 2018; Peerdeman et al.,
2016; Silverberg et al., 2018; Vlaeyen and Crombez, 2020). However,
despite potential indications that expectancies and avoidance mecha-
nisms are intertwined, how expectancies drive avoidance and vice versa,
and how both contribute to the maintenance of chronic somatic symp-
toms remains understudied. Thus, in this current article, we propose an
integrated theoretical model on the interplay between expectancy and
avoidance behavior across symptoms of pain, itch, and fatigue. Our goal
is to explain how these mechanisms interact in symptom perception
using the basic principles of the predictive coding and active inference
perspective. For more detailed and technical explanations of these
frameworks, we refer to the following papers: (Friston, 2010; Friston
et al., 2017; Hohwy, 2017; Smith et al., 2022). Finally, we discuss the
clinical implications and future directions in this field.
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2. Expectancies in somatic symptoms

Expectancy plays a large role in the processing of somatic symptoms.
In fact, various scholars have argued that expectancy is a core mecha-
nism in persistent somatic symptoms including chronic fatigue syn-
drome and fibromyalgia (Van den Bergh et al., 2017). Based on different
theoretical frameworks, there are several kinds of expectancies that can
influence both symptom perception and treatment outcomes (Evers
et al., 2019; Peerdeman et al., 2016; Rief et al., 2015; Van den Bergh
et al., 2017). For example, self-efficacy expectancies, or expectancies
relating to one’s own ability, have been proposed based on the
self-efficacy theory. Additionally, based on the response expectancy
theory, outcome expectancies (e.g., expecting to feel a somatic symp-
tom) can be divided into two parts, namely: response expectancies
(defined as a type of expectancy involving one’s own reaction towards
something) and stimulus expectancies (defined as a type of expectancy
relating to an external object or substance) (Kirsch, 2018, 1997, 1985).
These expectancies can be formed through different learning mecha-
nisms and studies have shown that a combination of instructional and
associative learning produce the strongest expectancy effects (Blythe
et al., 2023, 2019; Thomaidou et al., 2023).

Research on expectancies has largely been done on outcome expec-
tancies in the context of placebo and nocebo effects. In the field of
placebo effects, an ample number of studies have shown that positive
expectancies alone, like expecting to experience less symptoms, have the
potential to reduce somatic symptoms, (e.g., Bottoms et al., 2014; Broelz
et al., 2018; Meissner et al., 2011; van Laarhoven et al., 2015; Vase and
Petersen, 2013). On the other hand, when expectancies are negative,
like expecting itch to worsen from taking a hot shower, the expectation
of itch itself has the potential to lead to symptom induction or worsening
(i.e., a nocebo effect), especially when the individual is fearful of the
somatic symptom (e.g., Aslaksen and Lyby, 2015; Blasini et al., 2017;
Weng et al., 2022; Wolters et al., 2019). Most studies on the role of
expectancies have been conducted in the context of pain, and only
recently has there been a growing body of literature investigating the
effects of expectancies on itch and fatigue (Blythe et al., 2019; Lenaert
et al., 2018; Weng et al., 2022; Wolters et al., 2019).

3. Avoidance in somatic symptoms

Safety behaviors, in particular avoidance, can prevent an individual
from experiencing pain, itch, and/or fatigue. One of the theoretical
models that explains the shift from acute to chronic somatic symptoms is
the fear-avoidance model (FAM) which was developed for chronic pain
(Crombez et al., 2012; Vlaeyen and Linton, 2000, 2012), but has now
been applied to both fatigue (Bol et al., 2010) and itch (Silverberg et al.,
2018). The FAM posits that the experience of a somatic symptom can
elicit fear, which in turn triggers an avoidance reaction. Avoidance en-
tails that a behavior is altered in anticipation of a negative stimulus as
opposed to in response to the actual negative stimulus. These avoidance
behaviors can take shape in various ways across symptoms, such as
abstaining from movement and activities (Crombez et al., 2012; Heins
et al., 2013; Kroska, 2016), avoidance of wearing wooly clothing (Sil-
verberg et al., 2018), and even withdrawing from social events (Philips,
1987; Ruscheweyh et al., 2019). These avoidance behaviors often begin
as an adaptive mechanism to prevent symptom worsening and to pro-
vide a sense of control over symptom occurrence (Lenaert et al., 2018).
However, long-term avoidance behavior in the absence of threat can
lead to adverse effects and increase the risk of disability especially when
it generalizes to new stimuli (Crombez et al., 2012; Meulders, 2019;
Vlaeyen and Linton, 2012). Since its conception (Lethem et al., 1983;
Vlaeyen et al., 1995), the FAM has kindled numerous studies across
different contexts on how (dysfunctional) avoidance is learned (e.g.,
Jepma et al., 2022; Meulders, 2019; Volders et al., 2015), how it in-
fluences different chronic conditions (e.g., (Bonnert et al., 2018;
Hedman-Lagerlof et al., 2019; Knoop et al., 2010; Lenaert et al., 2018;
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Picon et al., 2021; Snell et al., 2023), and how it can be reduced in
clinical treatment (e.g., Meulders et al., 2015; Nicholas et al., 2014;
Yang et al., 2022). Therefore, a deeper understanding of the factors
influencing both adaptive and dysfunctional avoidance behavior may
help to reduce the chronification and other consequences of chronic
somatic symptoms.

4. Evolution of expectancy and avoidance theoretical models

Over the years, various theories and models have been proposed that
assume an association between expectancies and avoidance. From ani-
mal studies to psychopathology, avoidance has been considered as a
product of associative and instrumental learning. This idea dates as far
back to the early 1900s when Edward Tolman introduced a cognitive
component to avoidance behavior. Based on animal models, Tolman
argued that both animals and humans can build a cognitive map of their
environment that can be used to learn which stimuli should be avoided
(see e.g., Tolman, 1948). This cognitive map was an early indication of
how expectancies can be acquired to prevent unwanted stimuli.

Throughout the course of time, this cognitive aspect of avoidance
behavior has been expanded and applied to human behavior. In the early
1950’s the two-factor theory was proposed by Orval Hobart Mowrer in
which avoidance behavior was thought to be driven by fear acquired
from both Pavlovian and instrumental learning (Mowrer, 1951). This
theory was highly influential for the development of behavioral thera-
pies which became the basis of many clinical treatments that are being
used today such as cognitive behavioral therapy. Subsequently, Selig-
man and Johnston (1973) proposed that in addition to the acquired fear,
individuals also perform avoidance behaviors because they expect that
by performing an avoidance behavior, an aversive stimulus will not be
received. This idea was further extrapolated by other researchers, add-
ing more complexity of the cognitive processes behind avoidance. For
example, Rachman and Arntz (1991) proposed that the experience of
pain is influenced by people’s prediction (i.e., expectancy) of the in-
tensity of pain, and that these predictions can change depending on
whether there is a match between their past expectancies of pain and the
actual pain that is experienced. Relatedly, Marks and de Silva (1994)
introduced the match/mismatch model of fear and described the effects
of over- and underpredictions of fear on avoidance behavior in
anxiety-related conditions (e.g., snakes and spider phobia, panic disor-
der) as well as pain. Later, the cognitive model of avoidance behavior by
Seligman and Johnston (1973) was expanded by Lovibond (2006) to
include situational factors such as environmental cues or subjective in-
terpretations of a situation in both Pavlovian (classical) and instru-
mental learning of avoidance. In this model, they argued that avoidance
behavior can be acquired by gathering information about the relation-
ship between a warning signal and an aversive outcome, and that one
can learn to prevent an aversive outcome by performing an avoidance
behavior, proposing that expectancy is the main driver in this learning
process of avoidance behavior.

All these models assume a relationship in which different concep-
tualizations of expectancies can influence avoidance behavior over time
and contribute to symptom worsening. However, despite indications of a
link between expectancies and avoidance, this topic is still understudied
in somatic symptoms like pain, itch, fatigue. Therefore, we build on past
theoretical learning models and connect them to more recent theories
with a central expectation component, specifically predictive coding and
Bayesian approaches, to gain a better understanding of the inner
workings behind chronic somatic symptoms.

5. The expectancy-avoidance model of chronic somatic
symptoms

In recent years, several approaches have been put forth that
conceptualize the maintenance of somatic symptoms (e.g., Kube et al.,
2020; Van den Bergh et al., 2017) like pain (e.g., Biichel et al., 2014;
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Eckert et al., 2022; Lersch et al., 2023; Milde et al., 2024; Tabor and
Burr, 2019) and dyspnea (e.g., Marlow et al., 2019; Peiffer, 2023; Pez-
zulo et al., 2019) using Bayesian inference and the predictive coding
perspective. Bayesian inference is a statistical method that can be
applied to human behavior and cognition to explain how we make sense
of the world using a series of predictions (i.e., expectations) that are
made based on the information that we receive (Griffiths et al., 2008).
These predictions not only include conscious verbalizable expectations,
but also implicit expectations that can be embodied through autonomic
responses and activation of the hypothalamic-pituitary-adrenal axis
(Kiverstein et al., 2022). Relatedly, a type of Bayesian inference called
the predictive coding perspective tries to explain how our perception is
influenced by constant predictive processes to generate accurate models
of the world (Friston, 2010). More specifically, different processes can
influence the world that we perceive (or in computational terms called
posteriors), which is constructed based on a combination of existing
knowledge (called prior beliefs or priors) and incoming information from
the external world (called likelihood) (Griffiths et al., 2008). This can be
translated to somatic symptoms where expectations about pain, itch,
and fatigue serve as the priors, sensory input such as heat or tactile
stimulation serve as the likelihood, and the perceived sensation serves as
the posterior model. Thus, the synthesis of both top-down (i.e., expec-
tations) and bottom-up processes (sensory input) constitutes how
intensely we perceive somatic sensations (Maisto et al., 2021).
However, our expectations of a somatic sensation and actual sensory
input can differ. When this happens, prediction errors occur (Hohwy,
2017). According to the free energy principle, we are inherently driven
to reduce prediction errors in order to maintain a state of equilibrium
(Friston, 2010; Friston et al., 2017, 2016). These prediction errors can be
minimized by either adjusting existing expectations based on incoming
sensory input and generating new posteriors, or through active inference
by gathering information that fit the prior (Van den Bergh et al., 2017).
The (partly unconscious) strategy used to minimize prediction error is
based on the relative precisions of the priors and the prediction error.
Because priors and prediction errors can be thought of as probability
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distributions of neural activity, precisions can be defined as the inverse
variance associated with each probability distribution representing the
level of certainty/confidence (or reliability) that a neural pattern is
associated with a certain input. Precisions act as weighing factors in the
balance to minimize prediction errors by attributing more weight to
either the prior or to the prediction errors (Feldman and Friston, 2010;
Friston, 2010; Hohwy, 2017). Fig. la-c shows how perception can
change based on different precision levels. For example, the perception
of somatic symptoms is expected to be equally influenced by prior ex-
pectations and incoming sensory input when both of these sources of
information are similarly precise (Fig. 1b). This is the case when we feel
fatigue after working out. How strongly we feel fatigue is influenced by
both the expectation that we will feel tired after lifting weights (precise
expectancies) and by lifting heavy weights (precise sensory input).
However, our perception of symptoms could also be based relatively
more on the incoming sensory input, rather than our expectations
(Fig. 1a). For example, imagine trying a new soothing emollient (high
precise sensory input) that unexpectedly (low precise expectancies)
triggers an allergic reaction for the first time. How intensely we perceive
the allergy would be based on the sensory input coming from the
emollient as opposed to our expectations as more weight is put on the
precise sensory input than expectations. In contrast, if individuals have
highly precise expectations (Fig. 1c), individuals will rely more on their
expectations rather than uncertain incoming sensory input. These highly
precise expectations could generate a misperception of symptoms as the
highly precise expectations might not reflect the sensory input (Maisto
et al., 2021; Milde et al., 2024). This could explain how somatic symp-
toms can be perceived after encountering harmless stimuli (Adamczyk
et al., 2019) and also how placebo instructions can lead to pain reduc-
tion (Milde et al., 2024).

Taking this together, we propose an expectancy-avoidance model of
chronic somatic symptoms (see Fig. 1a-c). In this model, we view the
relationship between expectancies and avoidance behavior through an
active inference perspective in which individuals with chronic pain,
itch, and fatigue try to minimize prediction errors through action
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Fig. 1. Proposed expectancy-avoidance model of somatic symptoms. Panel A, B, C reflects the pathways of the expectancy-avoidance-symptom relationship based on
different precision levels. Thicker lines indicate stronger relationships, and larger node sizes indicate degree of precision of that factor. The color of nodes corre-
sponds to the color of the probability distributions below (i.e., orange indicates priors, purple indicates likelihoods, and green reflects posteriors). Panel A depicts the
interaction between expectancy and avoidance with highly precise sensory input and a less precise prior. Here, symptom perception and behavior are highly
influenced by the likelihood (e.g., sensory input), and priors are more diffused as the individual does not have any strong expectations, for example, experiencing itch
after encountering poison ivy for the first time. In this case, avoidance behaviors are not yet learned as expectations are still low. On the next encounter, this in-
dividual might avoid poison ivy, as they expect to feel itch upon touching it. In this instance, expectancies are the main driver of avoidance. Panel B depicts the
expectancy-avoidance-symptom connection when priors and likelihood have similar precision. In this case, the posterior is generated close to both the priors and
likelihood. This occurs, for instance, when someone expects to feel pain during a needle prick, and experiences pain during a needle prick, like in the case of
experiencing new pain treatment involving injections for the first time. Panel C depicts the effect of a highly precise prior on the expectancy-avoidance-symptom
relationship. It is proposed that this is the model that applies to many chronic somatic conditions. Here, highly precise priors, such as expecting fatigue could
lead to symptom misperception (experiencing fatigue with minimal activity) as it is the most salient information that the individual receives. Thus the context (e.g.,
feeling pain/itch/fatigue) has been established. This discrepancy between precise priors and diffused sensory input then initiates fear and avoidance behaviors, to
prevent somatic symptoms and match the highly precise priors even in the absence of threatening stimuli.
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selection. In choosing which action to select, the individual has to weigh
the options between reward-seeking behaviors (i.e., actions that lead to
the most desired outcome) and information-seeking behaviors (i.e., ac-
tions that help reduce uncertainty in current states) (Maisto et al., 2021).
The action selected is determined based on the behavior that will lead to
the least uncertainty and the most rewarding outcome (Friston et al.,
2016; Smith et al., 2022). Therefore, reward-seeking behaviors are often
prioritized in case of high certainty in predicted states (e.g., “I am sure
that my leg will not itch if I apply this cream”), whereas
information-seeking behaviors are often prioritized in ambiguous situ-
ations (e.g., increasing attention towards a tingling sensation that may
indicate itch). Here, we propose that highly precise expectancies about
pain, itch, and fatigue could trigger avoidance behavior in situations
that previously led to somatic symptoms, therefore prioritizing the most
rewarding outcome (i.e., feeling free of somatic symptoms), as opposed
to gathering information to determine whether one is experiencing so-
matic symptoms in the first place in the short term. This protective
strategy has been shown to be associated with perceived threat and a
dispositional negativity trait often found in different psychopathological
conditions like anxiety disorders (Van den Bergh et al., 2021). Moreover,
these highly precise expectations influence fearful cognitions and beliefs
(Pezzulo, 2014), which are strongly related to avoidance behavior. Some
evidence of the expectancy-avoidance relationship can already be seen
in healthy participants in which expectations of pain were shown to be
associated with more avoidance-related movements in the short term
(Janssens et al., 2019). The expectancy-avoidance model highlights not
only the central role of expectancies, but also the importance of limiting
avoidance behavior by weighing the precision level of different sources
of information.

As mentioned previously, active inference can reduce prediction
errors resulting from highly precise priors and low precise sensory input.
Here, two types of priors can motivate behavior: prior beliefs and prior
preferences or goals (Maisto et al., 2021). In case of chronic somatic
symptoms, prior beliefs often take shape as expectations related to the
increase of somatic symptoms, while prior preferences or goals can take
shape as the desire to be free of somatic symptoms. In turn, these highly
precise priors generate behaviors that are expected to lead to less so-
matic symptoms. If these expectations are coupled with noisy sensory
input, then the behavior that is performed is driven by the most reliable
information, which in this case is the highly precise expectations. Take
for example a person that is deciding whether or not to rest. A healthy
individual would first need to infer whether they are feeling fatigued,
before deciding to rest. They can do so by drawing more attention to any
sensory input that might indicate fatigue. However, in individuals with
chronic fatigue syndrome with strong expectations that they will feel
fatigued, the best action to take to prevent further fatigue is to rest
(thereby leading to the most rewarding outcome) without first gathering
information on the level of fatigue.

While changing behavior in anticipation of threatening stimuli has
an adaptive component (Morrison, 2013), long-term avoidance can
become dysfunctional as it prevents the individual from receiving evi-
dence that disconfirm their expectancies. As time goes on, the precision
of the expectancies increases while the precision of incoming sensory
input decreases (Ainley et al., 2016). This process can be described as a
stagnated error-reduction process in which prediction errors persist
because highly precise expectancies are maintained without being cor-
rected by sensory evidence (Maisto et al., 2021; Van den Bergh et al.,
2021). This model could explain why it takes multiple trials of dis-
confirming evidence to change overpredictions (Rachman and Arntz,
1991) as the rate of learning is lower with more precise priors (Hohwy,
2017). If these highly precise but incorrect negative expectations are
maintained, it could lead to a higher priority given towards information
that confirms that one is experiencing a somatic sensation Thereby, an
individual could be feeling more pain, itch, or fatigue, even with mini-
mal sensory input. Consequently, if intense somatic sensations are
perceived, fear and avoidance could generalize to non-threatening
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stimuli. More avoidance, then maintains fear, negative expectancy,
and the perception of symptom worsening even when it may not
necessarily be true, thus continuing the (dysfunctional) behavior of
avoidance. This illustrates how perception can influence behaviors, and
how behaviors can shape perception via expectancies.

Relatedly, different processes can affect the interaction between
expectancies and avoidance behaviors. Firstly, interoceptive processes,
or the ability to sense internal bodily signals, may affect the processing
of incoming sensory information (Barrett and Simmons, 2015), thus
influencing the precision of the likelihood. As the accuracy of inter-
oception is often hampered in individuals with chronic pain (Di Lernia
et al., 2016) and other chronic conditions (Jungilligens et al., 2022;
Locatelli et al., 2023), these individuals may have difficulty learning
that a non-painful stimulus such as light pressure is not painful due to
the heavy reliance on priors, making it difficult to increase the precision
of sensory input (Eckert et al., 2022). Secondly, motivational processes
can also influence expectations and the degree of avoidance. Studies
have shown how, in pain, people perform avoidance behaviors less if
they are given a reward for performing a different (pain-related)
behavior (Claes et al., 2015, 2014; Van Damme et al., 2012). Therefore,
our (unconscious) decision to avoid is not only influenced by the degree
of probability that the expectation will occur (Warren et al., 1989) but
also by our goals and motivation (Claes et al., 2015, 2014; Pittig et al.,
2020; Van Damme et al., 2012). Expectancies, somatic symptoms, and
avoidance then creates an ever-changing dynamic relationship that
contributes to chronic pain, itch, and fatigue.

6. Challenges, future directions, and clinical implications

So far, we have reviewed the current literature on the relationship
between expectancy and avoidance in somatic symptoms such as pain,
itch, and fatigue. Although there is theoretical evidence pointing to-
wards the influence of expectancy on avoidance behavior as trans-
diagnostic mechanisms in somatic symptoms, questions and challenges
remain for future studies.

One of the challenges is determining how expectancies maintain
avoidance behavior. One way to address this challenge may be to gather
more empirical evidence on the expectancy-avoidance-symptom rela-
tionship in itch and fatigue, as evidence has mostly been gathered from
the field of pain. Furthermore, it is still unclear how this relationship
affects other types of somatic symptoms and other brain-mind-body
interface disorders (e.g., disorder of the brain gut interaction), though
it should be noted that there is a growing number of studies demon-
strating the expectancy-avoidance relationship in chronic dyspnea
(Marlow et al., 2019; Peiffer, 2023). Therefore, gathering more empir-
ical evidence on the expectancy-avoidance-symptom relationship across
different bodily symptoms can help strengthen the applicability of the
proposed model in different somatic symptoms.

Additionally, the role of related psychological constructs in the
expectancy-avoidance model may need to be considered. For example,
negative expectations can manifest as fear and catastrophizing which
plays an important role in the development of avoidance behavior (e.g.,
Carriere et al., 2015; de Jong and Daniels, 2020; Lovibond, 2006;
Meulders, 2019; Peerdeman et al., 2016; Vlaeyen et al., 2016), and
negative affect, and psychological distress have also been shown to in-
crease somatic symptoms (Oka, 2013; Sanders and Akiyama, 2018; Woo,
2010), while self-identity has been shown to influence daily functioning
in chronic pain (Reed et al., 2022; Yu et al., 2015). Yet, we do not know
whether these psychological factors precede or predict expectancy and
avoidance, whether they mediate or moderate the relationship between
expectancy and avoidance, or whether they are a product of expectancy
and avoidance. Thus, it is not yet clear, where exactly these related
factors fit in the model. Nevertheless, these factors certainly play an
important role in the formation as well as the precision of specific priors.
One approach to investigate the mechanisms influencing the mainte-
nance of somatic symptoms is through an interconnected network. In the
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field of psychopathology, it has been proposed to consider the entire
system of potential factors that maintains a disorder (Roefs et al., 2022).
Researchers have already proposed a network model for chronic pain to
conceptualize how different psychological constructs interact with each
other leading to chronic pain (see Thompson et al., 2019; Vlaeyen et al.,
2022). Utilizing the network approach using experimental and obser-
vational data may give us insight on where, for instance, fear and other
affective responses, such as psychological distress, fit in the
expectancy-avoidance model and how different competing goals may
influence avoidance behavior.

Another related challenge is determining the best approach to cap-
ture expectancies and avoidance. In terms of expectancies, clinical trials
often measure expectations using self-report questionnaires once at
baseline, and often only measure one type of expectancies, for example,
outcome expectancies (e.g., how certain actions will affect symptoms),
or self-efficacy expectancies (e.g., how well can one perform an activity,
despite their symptoms). However, this only gives us partial information
on the influence of expectancies on symptom worsening. Future studies
and clinical trials could consider measuring various aspects of behav-
ioral and symptom related expectancies multiple times throughout
treatment for example by using ecological momentary assessments.
Relatedly, although there are numerous approaches to measure pain-
related avoidance in the experimental setting, avoidance is often
measured through self-reports in clinical trials. These self-reports of
avoidance sometimes do not reflect actual avoidance when measured
through behavioral approaches (Fricke and Vogel, 2020), indicating that
individuals may be unaware of their own avoidance behavior. In fact,
only few studies have assessed avoidance behavior (tendencies) in itch
and fatigue using other methods such as behavioral tasks (Etty et al.,
2022; Heins et al., 2013; Nadinda et al., 2023). Further research is
needed to develop and improve ecologically valid measures of avoid-
ance behavior in everyday life, such as by using physiological and sensor
data to measure movement (e.g., Thomas and France, 2007; Trost et al.,
2012; Vitali et al., 2022). These methods would allow for more dynamic
and potentially more accurate evaluation on the long-term effects of
expectations and avoidance on somatic symptoms.

All in all, addressing these challenges could provide a foundation for
developing and improving treatments for chronic somatic symptoms (e.
g., Gatzounis et al., 2021; Kleine-Borgmann et al., 2019). For example,
studies have demonstrated that placebo manipulations can improve fa-
tigue and motor performance in healthy participants (Carlino et al.,
2014; Piedimonte et al., 2015) as well as those with Parkinsons (Bene-
detti, 2008). Additionally, cognitive behavioral therapy and cognitive
functional therapy have been shown to reduce pain-related fear--
avoidance beliefs (Caneiro et al., 2017; Linden et al., 2014; Lohnberg,
2007) and disability (Schemer et al., 2019; Urits et al., 2019), and
counterconditioning and extinction techniques have been shown to
reduce pain-related nocebo effects and fear (Karacaoglu et al., 2023;
Meijer et al., 2023; Meulders et al., 2015; Thomaidou et al., 2020),
itch-related nocebo effects (Bartels et al., 2017), as well as
anxiety-related avoidance behavior (Hulsman et al., 2024). Thus, a
reasonable next step may be to expand existing treatments that already
target expectancies and avoidance behaviors. Specifically, exposure
therapy has already shown promising results in reducing pain and fa-
tigue (Clark and White, 2005; den Hollander et al., 2016; Sharpe et al.,
2017; Simons et al., 2020; Woods and Asmundson, 2008). Exposure
therapy works by exposing patients to behaviors and stimuli that they
have been avoiding because of expected harm or symptoms. In the field
of psychopathology, there is evidence that greater expectancy violations
(overpredictions) leads to faster development of more functional be-
haviors during exposure therapy in children with obsessive compulsive
disorders (Guzick et al., 2020). The same is likely to be true in chronic
somatic symptoms. Indeed, a recent simulation study has shown that
exposure therapy is effective in reducing pain because it tries to reduce
the precision of (incorrect) expectancies and increase the precision of
(safe) sensory input (Eckert et al., 2022). Therefore further knowledge of
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how we can change expectancies to reduce dysfunctional avoidance
behavior could produce even stronger effects and may lead to the
development of new cost-effective interventions that may yield fewer
side effects than pharmacological treatments. In fact, some researchers
have already started developing treatments that combine existing ther-
apies to better target expectancies and some behavioral components of
pain, namely pain neuroscience education (Louw et al., 2016), pain
reprocessing therapy (Ashar et al., 2022), and emotional awareness and
expression therapy (Lumley and Schubiner, 2019), all of which have
been proven to help with pain. If these components are effective, future
studies can apply these treatment strategies to other chronic somatic
conditions like itch, fatigue, dyspnea, and nausea.

7. Conclusion

In this article, we have described how the interaction between ex-
pectancies and avoidance can contribute to chronic pain, itch, and fa-
tigue. We have illustrated that the two mechanisms should be evaluated
together, as avoidance both occurs because of expectancies and pro-
duces new (dysfunctional) expectancies. Furthermore, using the pre-
dictive coding and active inference perspective, we have explained how
our expectations are updated, and how our decision to avoid is influ-
enced by prior experiences and sensory input. However, most studies so
far have investigated the effects of expectancy and avoidance learning as
two separate mechanisms. This highlights the need for more empirical
research that utilizes an integrated approach including various factors at
play, such as a network approach. Additionally, further studies are
needed to evaluate these transdiagnostic mechanisms in various symp-
toms, including itch, fatigue, and other common chronic somatic
symptoms with suboptimal treatment options. If similar mechanisms are
at play in various somatic symptoms, the expectancy-avoidance model
can be used to further strengthen the effectiveness of existing treatment
methods that can be applied to a range of somatic conditions.
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