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Chapter 6

SUMMARY

As chronic somatic symptoms continue to impact the lives of individuals worldwide, it becomes
increasingly important to identify the mechanisms behind chronic somatic symptoms. It has
been established in the literature that expectancy (i.c., a general construct that refers to the
anticipation of something that will or is about to happen) and avoidance are two key mechanisms
that can influence somatic sensations. Throughout the years, theoretical works have been
proposed that allude to the dynamic interaction between expectancy and avoidance behavior in
somatic sensations, yet these mechanisms are often investigated as two separate entities. Thus,
this dissertation aimed to get a better understanding of the expectancy-avoidance relationship
which together can influence somatic sensations beyond its functional period, and when targeted,
may also help decrease chronic somatic symptoms in the long term. The relationship between
these cognitive and behavioral mechanisms was investigated in five different studies. Firstly,
a theoretical review was conducted to summarize the evidence on the relationship between
expectancy and avoidance in Chapter 2. From this, a theoretical model was proposed on the
expectancy-avoidance relationship. Then, three experimental studies on pain and itch were
conducted to pinpoint whether induced negative expectancies can increase avoidance behavior
in Chapters 3 and 4. Finally, in Chapter 5, the relationship between expectancy, avoidance, and
other related psychological mechanisms that constitute cognitive-affective and behavioral factors
was observed using an ecological momentary assessment in individuals with chronic low back
pain. By investigating the interplay between expectancy and avoidance behavior we can identify
the conditions under which they would worsen somatic sensations, thus providing stronger
targets to improve treatment. This current chapter will begin by summarizing the findings of this

dissertation and continue with the general discussion of the results and their implications.

In Chapter 2, we described the state of the art of the expectancy-avoidance relationship
in relation to pain, itch, and fatigue, and proposed an integrative theoretical model of
how we can perceive somatic sensations through the lens of predictive coding and active
inference (i.e., the way we perceive the world through a series of predictions made based on
information that we receive from internal and external cues). In this chapter, we illustrate
how the relationship between expectancies and avoidance has evolved throughout the years.
Despite finding little attention to the expectancy-avoidance relationship in the field of
itch and fatigue, we found a growing number of indications that expectancies influence
avoidance, but mixed and sparse empirical findings on whether the opposite relationship
can occur. We concluded this chapter with a call for more research to investigate the role of

expectancies and avoidance across different somatic sensations.
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As we found a scarcity of studies directly investigating the role of expectancies and avoidance
in Chapter 2, we conducted an empirical study that directly investigated this relationship
in individuals without chronic pain in Chapter 3. In this chapter, we conducted two related
experimental studies to test a novel pain avoidance paradigm that measured costly pain
avoidance behavior after hyperalgesia induction (i.e., increased sensitivity to pain) using
verbal suggestions and classical conditioning. The avoidance paradigm involved playing
different versions of a game called the “Tower of Hanoi” that varied in difficulty levels. In
both studies, participants could choose between playing a difficult version of the game with
a higher chance of receiving less pain or playing an easier version of the game with a higher
chance of receiving more pain. Here, costly pain avoidance was measured by selecting the
difficult version of the game. Results from Study I and Study 2 demonstrated that negative
expectancies did indeed lead to hyperalgesia, but that it did not lead to more pain avoidance
behavior. Notably, participants reported low levels of fear of pain in both studies which may
partly explain the lack of pain avoidance behavior. Our findings suggest that other cognitive-
affective mechanisms may be at play in the relationship between negative expectancies and

pain avoidance behavior in individuals without chronic pain.

To examine the expectancy-avoidance relationship further, we continued our investigation
in Chapter 4 where we evaluated negative expectancy effects on costly avoidance behavior in
itch. In this chapter, we induced negative itch expectancies by applying different amounts of
cowhage spicules, which are the hairs of a tropical bean that have been known to induce itch.
Furthermore, we measured avoidance behavior through effortful gripping and measured this
behavior using a dynamometer. This avoidance behavior was selected because gripping, or
fist clenching, is often used to prevent scratching an itch but has associated costs because
it can induce fatigue. Here we found that both low and medium itch-expectations led to
effortful avoidance behavior in individuals without chronic itch, suggesting that itch may

not only be an unwanted sensation, but that it also calls for avoidance.

To unravel the interplay between expectancies and avoidance in somatic sensations, it is
essential to also evaluate their relationship in individuals with chronic somatic symptoms.
Therefore, in Chapter 5 we conducted an ecological momentary assessment study where
we measured the daily changes in pain and related psychological mechanisms that include
cognitive-affective and behavioral factors, such as expectancies, avoidance, fear, attention,
and negative affect in individuals with chronic low back pain. The relationship between
these psychological mechanisms was estimated and visualized through a temporal network

(reflecting relationships that happen over time), and a contemporaneous network (reflecting

149



Chapter 6

relationships that happen within one time-point). These networks were estimated both on
a group and individual level. In this study, we found that the various cognitive-affective
and behavioral factors indeed interacted with one another over time to influence pain.
Interestingly, we found that avoidance weakly predicted expectancies at the group level, but
not at the individual level. In fact, for some individuals, it was expectancy that predicted
avoidance. We also found a large individual variability as to which factor is most prominent
in influencing pain, indicating that an individualized approach to treatment would produce

the best outcomes.

In short, across four chapters, we found that there is a robust relationship between
expectancies and somatic sensation perception; more specifically that negative pain
expectancies always lead to more pain. We also found that expectancies do not always lead
to avoidance behavior which could indicate that other factors may be a stronger predictor
of avoidance behavior. Nevertheless, expectancies provide a concrete target in treatment to
reduce chronic somatic symptoms. The implications of these findings are critically evaluated

in the general discussion.
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GENERAL DISCUSSION
EXPECTANCIES:

Key Factor in Somatic Perception

One consistent finding throughout this dissertation and from previous research is that
expectancies shape (somatic) perception, supporting the ample studies demonstrating that
expectancies, whether induced verbally, with (partial) conditioning, observational learning,
or a combination of learning methods, change how pain and itch is perceived (Blythe et al.,
2023; Thomaidou et al., 2023). Furthermore, the expectations that we hold are prone to
change, whether it be in small bouts of time (such as in the case of experiments), or longer
(e.g., across days, weeks, months). This is in line with the predictive coding perspective that
expectancies can change with new information (Friston, 2010; Hohwy, 2017). However, it
should be noted that expectancies are more difficult to change when they are highly precise
(i.e., contain a high level of certainty) than when they are less precise (Hohwy, 2017). This
may indicate that expectancies can be more easily modified in individuals without chronic
somatic symptoms than in individuals with chronic somatic symptoms. Some evidence of
this can be seen when looking at the expectancy levels of the sample in Chapters 3-5. In
Chapter 5, we sce that the cognitive-affective state of individuals with chronic low back
pain is relatively stable with only a few outliers, and their expectancies generally remain at
a medium level. Yet, when looking at the pain and itch expectancies of individuals without
chronic pain in Chapters 3 and 4, we see that expectancies already change from one phase
to another within an hour. This is in line with what was theorized in Chapter 2 describing
that there are more changes after acquiring new information in individuals with less precise
priors (when just learning about something), vs. in individuals with more precise priors
(after multiple learning experiences). This effect has also been exhibited in an experimental
study in which participants with less learning trials are more prone to change (i.e. extinction)
than participants with higher learning trials (Colloca et al., 2010). Therefore, although
expectancies influence somatic sensations in individuals with and without chronic somatic
symptoms, the relationship may change less dynamically in those with chronic somatic

symptoms than in those without.
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AVOIDANCE:

Subject to Debate

Chapter 2 of this dissertation elucidates that the relationship between expectancy and
avoidance may be bidirectional and that they highly depend on the precision of the
expectancies that are held. However, findings from Chapter 3 to Chapter 5 demonstrate
that other factors may be a stronger predictor of avoidance behavior than expectancies, and
that there is not a one-to-one relationship between expecting an aversive sensation and
performing an avoidance behavior. This finding is inconsistent with the theoretical view
that a key function of expectancies is to guide away from unwanted outcomes (Roese &
Sherman, 2007). It is interesting to note, however, that across three experimental studies
(in Chapter 3 and Chapter 4), pain and itch expectancies elicit different types of behaviors;
whereas medium-to-high and low levels of itch expectancy both led to itch avoidance
behavior, medium-to-high levels of pain expectancy did not lead to more pain avoidance
behavior. While at the surface level the results may seem to indicate that individuals may be
more prone to avoid itch than to avoid pain, the difference in behaviors may be due to the
type of avoidance behavior and the trade-off to performing avoidance behavior (discussed

further in the following section).

Moreover, Chapter 5 shows that on a group level, expectancy was a not a strong predictor
of avoidance at the next moment in those with — generally moderate symptoms of — chronic
low back pain, but it is still unclear whether this relationship also occurs in individuals with
more severe chronic low back pain symptoms or in other chronic somatic symptoms. These
mixed findings demonstrate that there is still more room to discover on the role of avoidance
behavior, especially in itch and fatigue. Nevertheless, it is clear that avoidance behavior does
not occur in isolation and is highly influenced by various cognitive-affective and behavioral

factors.

SOMATIC SENSATIONS:

More to Discover

The interplay between cognition, affect, and behavior is an intricate process. Our findings
seem to show that negative expectancies influence somatic sensations, but do not always
lead to avoidance behavior. In Chapter 3, although negative expectancies were acquired, the

majority of participants did not perform pain-avoidance behavior, whereas in Chapter 4,
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even low negative expectancies were able to induce effortful itch avoidance behavior. These
results could indicate either 1) itch and pain expectancies evoke different types of avoidance
responses, 2) avoidance behaviors are influenced by different contextual factors, or 3) other

factors may be a stronger predictor of avoidance behavior.

On avoidance responses evoked by different somatic expectancies

One reason to suggest that itch and pain expectancies evoke different types of avoidance
responses is through the types of behaviors that are triggered when one is experiencing pain
or itch. For example, when an individual feels itch, it usually triggers one common behavioral
response (which may happen unconsciously; LaCour et al., 2022; Rinaldi, 2019), that is, to
scratch. However, pain evokes different types of avoidance behaviors depending on the type
of pain. For example, if pain comes from external stimuli (e.g., a hot stove), then one may
avoid contact with the specific external stimulus that causes the pain, but if the pain comes
from muscle movement, then the way to prevent pain may be to remain sedentary. Thus, it
could be the case that as tensing of the hands and fingers is a common strategy to prevent
scratching (Melin et al., 1986; Norén et al., 2018), we were able to capture the avoidance
behavior even with low levels of itch-expectancy (as it resembles a common response
to itch), but unable to capture the correct pain-avoidance response using the avoidance
paradigm of Chapter 3 (as playing the “Tower of Hanoi” game is not a naturally occurring
response). Indeed, in previous studies that have found a relationship between expectancies
and avoidance, the avoidance behaviors that were measured more closely resembled everyday
movement like the robotic arm reaching task (Janssens et al., 2019), or a leg flexion task
(Pfingsten et al., 2001) indicating that avoidance behaviors may be more likely performed

when they mimic daily motions.

On the role of context surrounding avoidance behaviors

Context also plays a large role in avoidance behaviors in which somatic expectancies may
lead to different avoidance responses depending on the costs and benefits that are weighed
in performing that avoidance behavior. In Chapter 4 we demonstrated that the avoidance
behavior was highly effective in reducing itch, thus participants had the knowledge that
itch could be entirely prevented, whereas in Chapter 3, participants could not avoid the
pain in its entirety and still received pain (albeit in different intensities) even when they
performed the avoidance behavior. Thus, there were additional costs associated with the

avoidance behavior designed in Chapter 3 (i.e., some pain in addition to playing a more
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aversive game) than in Chapter 4 (i.c., significant itch reduction). This alludes to the
weighing of options that is done in action selection discussed in Chapter 2. According
to the active inference perspective, when an individual (partly unconsciously) chooses a
behavior to perform, they must weigh the options between behaviors that lead to the most
desired outcome (i.e., rewards), and behaviors that can help reduce uncertainty (i.e., in case
one is unsure of the specific outcome that a behavior would lead to) (Maisto et al., 2021).
Eventually, the behavior that is performed is the one that leads to the most rewards (which
are individually defined), and the least uncertainty (Friston et al., 2016; Smith et al., 2022).
Thus, as participants in Chapters 3 and 4 had the certainty that an “easy” behavior would
lead to more somatic sensations while a costly behavior would lead to less somatic sensations,
participants performed the behavior that would lead them to the most rewards, whether it be

experiencing less somatic sensations, or performing a behavior that require less costs.

Furthermore, studies have shown that positive outcome expectancies are a predictor of
adherence (Constantino et al., 2011; Cormier et al., 2016; Eicher et al., 2019), meaning that
individuals are more likely to continue performing a behavior if that behavior is expected
to be effective. Thus, if an individual is aware that performing a costly avoidance behavior
does not significantly reduce their somatic sensation, then they may be less likely to perform
it. All these factors combined (i.e., behavioral responses, outcome expectancies, the costs
to performing a behavior) could explain why negative expectancies do not always lead to

avoidance behavior.

On different factors that may influence avoidance behavior

In Chapter 2 we highlight that expectancies influence somatic perception and avoidance
behavior, but that there is still a lack of empirical evidence on whether avoidance influences
expectancies. Indeed, in the current dissertation, the expectancy-avoidance effect was only
directly assessed in one direction (how expectancies influence avoidance behavior), but not
the opposite direction (how avoidance behavior influences subsequent expectancies), and

their associations were only indirectly explored through the network of Chapter 5.

Although the findings of Chapter 5 show that avoidance weakly predicts future expectancies
on a group level, different relationships were found at an individual level. Specifically,
expectancies predict avoidance in some individuals, but this relationship was absent in most
individuals. Different relationships were also found between avoidance and pain, where

avoidance can predict pain in some, but not in all individuals. This suggests that individual
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variability needs to be considered when investigating the expectancy-avoidance relationship,
and that more studies should be conducted investigating why we see a relationship between

expectancies and avoidance in certain individuals, but not in others.

Additionally, the findings from this dissertation demonstrate that other factors should be
taken into consideration when evaluating the expectancy-avoidance relationship. Take for
example, the role of fear. Ample studies have shown that there is a strong influence of fear
on avoidance behavior (e.g., Lenaert et al., 2018; Meulders, 2020; Vlaeyen et al., 2016;
Vlaeyen & Linton, 2000) and that higher levels of fear are common in those with chronic
somatic symptoms such as fibromyalgia (Nijs et al., 2013; Turk et al., 2016), and chronic
fatigue syndrome (Nijs et al., 2013). However, in our studies, our samples reported low
levels of fear towards the pain (Chapter 3) and itch stimuli (Chapter 4), and those with
chronic low back pain reported low levels of daily fear and worry of pain (Chapter 5). Based
on the literature, the outcome of the results in Chapters 3 and 4 (i.e., avoidance behavior)
may have been different if higher levels of fear were present. Thus, fear may be an important
factor in the expectancy-avoidance relationship. However, this poses a conundrum on
how to best evaluate the role of fear in the expectancy and avoidance relationship as those
who participate in somatic research may generally be less fearful of the somatic stimuli.
Even in our observational study (Chapter 5) some participants declined to participate in a
momentary assessment study about pain as these individuals did not want to be asked about
or reminded of their symptoms multiple times per day (which is in some form a type of
avoidance that is not officially measured in research). This further complicates the search to
understanding the interaction between the cognitive-affective and behavioral factors behind

somatic sensations and raises a general gap in research that requires further addressing.

LIMITATIONS AND FUTURE DIRECTIONS

Although this dissertation approached the research aims through different angles and
perspectives, some limitations need to be addressed. Only one of the studies in this dissertation
examined the relationship between expectancies and avoidance in individuals with lived
experiences, and of these individuals, many were still active in daily life and had low levels
of chronic pain symptoms such as low negative affect, disability, and low fear. Therefore, our
findings may not be generalizable to individuals with more severe chronic pain symptoms,
nor to those with other types of chronic somatic symptoms such as chronic itch or chronic
fatigue syndrome. Future research should evaluate the expectancy-avoidance relationship in

more diverse samples to gain a better understanding of how the two mechanisms interact.
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Furthermore, the findings of Chapter 3 and Chapter 4 illustrate the difficulty in developing
an ecologically valid model to study avoidance behavior in the laboratory setting. Many
factors are at play in avoidance in daily life such as approaching valued goals that impact
avoidance (Claes et al., 2014, 2015). A possible solution to capture these factors may be
to combine quantitative and qualitative methods in longitudinal momentary assessments
to catch the dynamic changes in multiple cognitive-affective and behavioral factors and
symptoms. However, it should be noted that although the ecological momentary assessment
design of Chapter 5 allowed us to see changes in expectancies and avoidance behavior over
time, it only allowed the measurement of conscious expectancies and required participants to
report only specific aspects of their avoidance behavior (i.e., specific daily activities that may
cause pain or harm their back). Thus, in addition to using quantitative and observational
methods, future studies could consider using qualitative methods and collect data from
multiple sources such as sensor data and data from social circles to gain a larger scope on the

interaction between expectancies and avoidance behavior.

Finally, there is still limited evidence on how avoidance can affect expectancies. While
the relationship is theoretically present (see Chapter 2), our findings in Chapter 5 do
not indicate that there is a bidirectional relationship between expectancies and avoidance.
Further research on this topic could provide support for the active inference model on how
motor behaviors can change (the formation of) expectancies. Additionally, the findings
of the current dissertation are limited to how expectancies can exacerbate sensations and
(costly) avoidance behavior, but the opposite relationship — whether expectancies can reduce
(costly) avoidance behavior — is still unexplored, which opens an interesting pathway for
future research to investigate. A recent study has already proposed that resilience should
be taken into account in the fear-avoidance model of chronic pain as it provides a more
comprehensive view on a person’s pain trajectory (Slepian et al., 2020). Assessing how we
can utilize expectancies to minimize dysfunctional avoidance behaviors may help uncover
one of many protective factors that contribute to resilience. Ultimately, there is still more
to explore between the expectancy-avoidance relationship, particularly in somatic sensations

like itch and fatigue.

IMPLICATIONS

Due to the robust effects of expectancies on somatic sensations, our results indicate that
expectancies may be a good target to change somatic perception. As illustrated in Chapter

2, this has already been done in practice through existing treatments like expectancy-based
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manipulations, cognitive behavioral therapy, counterconditioning, and exposure therapy
(Caneiro et al., 2017; Carlino et al., 2014; Clark & White, 2005; den Hollander et al.,
2016; Karacaoglu et al., 2023; Piedimonte et al., 2015). Different types of expectancies
can be targeted in treatment, for example, targeting treatment expectancies by inducing
positive expectancies on the efficacy of a treatment, targeting symptom related expectancies,
or targeting self-eflicacy expectancies (Hsiao-Wei Lo et al., 2016; Peerdeman et al., 2016;
Sondermann et al., 2021).

As we found many individual differences across the findings of our studies, both research
and clinical practice should have a stronger focus on individualized approaches. Research
has shown that developing treatments based on group-level testing is not always effective
(Tanious & Onghena, 2019) which have led a growing number of researchers calling for a
personalized approach as a better way to move forward to treat chronic conditions (Roefs et
al., 2022; van der Feltz-Cornelis et al., 2018). In fact, although a standardized protocol has
been developed for most biomedical and psychological treatments, physicians most often try
to address the most pressing issues that affect their patients, exhibiting that an individualized

approach has already been done in clinical practice.

Additionally, findings from Chapter 5 also show that many cognitive-affective and
behavioral factors influence pain in tandem, and findings from Chapters 3 and 4 allude
to other mechanisms that may be at play in the expectancy-avoidance relationship. This
indicates that focusing on how the system of mechanisms work together, as opposed to
focusing on a single cause, can give a better picture of where the main problems occur.
The network approach provides a method to look at the entire system in clinical practice,
both on the group level and on the individual level. There is already some evidence of the
utility of the network approach to inform individualized treatment in psychopathology (e.g.,
Scholten et al., 2024) which can possibly be applied in pain (see for example Hofmann et
al., 2024 for a proof of concept study) and itch by first mapping the personalized network
of each individual to identify the key relations between chronic somatic symptoms and
cognitive-affective and behavioral factors. It can then be used to identify specific cognitive-

affective and behavioral factors to target in therapy to reduce chronic somatic symptoms.
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CONCLUSION

This dissertation evaluated the relationship between expectancies and avoidance behavior to
gain a better understanding of the mechanisms behind chronic somatic symptoms. Through
a series of experimental and observational studies, we found that negative expectancies can
increase somatic sensations. However, whether negative expectancies can increase avoidance
differs per individual and may be context dependent. These results demonstrate that there
is still more to uncover on the relationship between expectancies and avoidance behavior
in somatic sensations. Improving expectancy-based treatment may be a crucial first step
to minimizing somatic symptom worsening, but further research is required to assess its
efficacy on minimizing avoidance behavior. All in all, it is vital that the work be continued

in discovering the influence of expectancies and avoidance in somatic sensations.

158



REFERENCES

Blythe, J. S., Thomaidou, M. A., Peerdeman,
K. J., van Laarhoven, A. I. M., van
Schothorst, M. M. E., Veldhuijzen, D. S.,
& Evers, A. W. M. (2023). Placebo effects
on cutaneous pain and itch: A systematic
review and meta-analysis of experimental
results and methodology. PAIN, 164(6),
1181. hetps://doi.org/10.1097/j.
pain.0000000000002820

Caneiro, J. P, Smith, A., Rabey, M., Moseley, G. L.,
& O’Sullivan, P. (2017). Process of Change
in Pain-Related Fear: Clinical Insights From
a Single Case Report of Persistent Back
Pain Managed With Cognitive Functional
‘Therapy. Journal of Orthopaedic & Sports
Physical Therapy, 47(9), 637-651. https://
doi.org/10.2519/jospt.2017.7371

Carlino, E., Benedetti, E, & Pollo, A. (2014). The
Effects of Manipulating Verbal Suggestions
on Physical Performance. Zeitschrift Fiir
Psychologie, 222(3), 154-164. https://do.
0rg/10.1027/2151-2604/2000178

Claes, N., Crombez, G., & Vlaeyen, J. W. S.
(2015).
seeking: An experimental investigation.
Pain, 156(8), 1449-1457. hteps://doi.
org/10.1097/j.pain.0000000000000116

Claes, N., Karos, K., Meulders, A., Crombez, G.,
& Vlaeyen, J. W. S. (2014). Competing
Goals Attenuate Avoidance Behavior
in the Context of Pain. 7he Journal of
Pain, 15(11), 1120-1129. hteps://doi.
org/10.1016/j.jpain.2014.08.003

Clark, L. V., & White, P. D. (2005). The role of

deconditioning and therapeutic exercise in

Pain-avoidance versus reward-

chronic fatigue syndrome (CFES). Journal
of Mental Health, 14(3), 237-252. https://
doi.org/10.1080/09638230500136308

Colloca, L., Petrovic, P, Wager, T. D., Ingvar, M.,
& Benedetti, E (2010). How the number
oflearning trials affects placebo and nocebo
responses. Pain, 151(2), 430-439. https://
doi.org/10.1016/j.pain.2010.08.007

Summary and General Discussion

Constantino, M. J., Arnkoff, D. B., Glass, C.
R., Ametrano, R. M., & Smith, J. Z.
(2011). Expectations. Journal of Clinical
Psychology, 67(2), 184-192. https://doi.
0rg/10.1002/jclp.20754

Cormier, S., Lavigne, G. L., Choini¢re, M., &
Rainville, P. (2016). Expectations predict
chronic pain treatment outcomes. PAIN,
157(2), 329. https://doi.org/10.1097/j.
pain.0000000000000379

den Hollander, M., Goossens, M., de Jong, J.,
Ruijgrok, J., Oosterhof, J., Onghena,
P, Smeets, R., & Vlaeyen, J. W. S.
(2016). Expose or protect? A randomized
controlled trial of exposure in vivo vs pain-
contingent treatment as usual in patients
with complex regional pain syndrome type
1. PAIN, 157(10),2318-2329. https://doi.
01g/10.1097/j.pain.000000000000065 1

Eicher, L., Knop, M., Aszodi, N., Senner, S.,
French, L. e, & Wollenberg, A. (2019).
A systematic review of factors influencing
treatment  adherence  in  chronic
inflammatory skin disease — strategies for
optimizing treatment outcome. Journal of
the European Academy of Dermatology and
Venereology, 33(12), 2253-2263. https://

doi.org/10.1111/jdv.15913

Friston, K. (2010). The free-energy principle:
A unified brain theory? Nature Reviews
Neuroscience, 11(2), Article 2. hteps://doi.
org/10.1038/nrn2787

Friston, K., FitzGerald, T., Rigoli, F,
Schwartenbeck, P, O’Doherty, J., &
Pezzulo, G. (2016). Active inference and
learning. Neuroscience & Biobehavioral
Reviews, 68, 862-879.  https://doi.
org/10.1016/j.neubiorev.2016.06.022

Hofmann, V. E., Glombiewski, J. A., Kininger,
F, & Scholten, S. (2024). How to
personalise cognitive—behavioural therapy for
chronic primary pain using network analysis:
Study protocol for a single-case experimental

159



Chapter 6

design with multiple baselines. https://doi.
0rg/10.1136/bmjopen-2024-089319

Hohwy, J. (2017). Priors in perception: Top-
down modulation, Bayesian perceptual
learning rate, and prediction error

minimization. Consciousness and Cognition,

47, 75-85. https://doi.org/10.1016/].
concog.2016.09.004

Hsiao-Wei Lo, G., Balasubramanyam, A.
S., Barbo, A., Street, R. L., & Suarez-
Almazor, M. E. (2016). Link Between
Positive Clinician-Conveyed Expectations
of Treatment Effect and Pain Reduction in
Knee Osteoarthritis, Mediated by Patient
Self-Efficacy. Arthritis Care & Research,
68(7), 952-957. https://doi.org/10.1002/
acr.22775

Janssens, T., Meulders, A., Cuyvers, B., Colloca,
L., & Vlaeyen, J. W. S. (2019). Placebo
and nocebo effects and operant pain-
related avoidance learning. PAIN Reports,
4(3), ¢€748.  https://doi.org/10.1097/
PR9.0000000000000748

Karacaoglu, M., Meijjer, S., Peerdeman, K. J.,
Dusseldorp, E., Jensen, K. B., Veldhuijzen,
D. S., van Middendorp, H., & Evers, A.
W. M. (2023). Susceptibility to Nocebo
Hyperalgesia, Dispositional Optimism,
and Trait Anxiety as Predictors of Nocebo
Hyperalgesia Reduction. 7he Clinical
Journal of Pain, 39(6), 259-269. https://
doi.org/10.1097/AJP.0000000000001112

LaCour, M., Rimmer, S., & Kelly, E. (2022).
Parameters of Scratch Pleasurability in
the Management of Pruritic Conditions.
Cutis, 110(2). https://doi.org/10.12788/
cutis.0605

Lenaert, B., Boddez, Y., Vlaeyen, J. W., & van
Heugten, C. M. (2018). Learning to feel
tired: A learning trajectory towards chronic
fatigue. Behaviour Research and Therapy,
100, 54-66. https://doi.org/10.1016/j.
brat.2017.11.004

160

Maisto, D., Barca, L., Van den Bergh, O.,
& Pezzulo, G. (2021). Perception and
misperception of bodily symptoms from
an active inference perspective: Modelling
the case of panic disorder. Psychological
Review, 128(4), 690-710. https://doi.
org/10.1037/rev0000290

Melin, L., Frederiksen, T., Noren,
Swebilius, B. g. (1986).
treatment of scratching in patients with
atopic  dermatitis.  British  Journal  of
Dermatology, 115(4), 467-474. https://
doi.org/10.1111/j.1365-2133.1986.
tb06241.x

Meulders, A. (2020). Fear in the context of pain:
Lessons learned from 100 years of fear

P, &
Behavioural

conditioning research. Behaviour Research
and Therapy, 131, 103635. https://doi.
0rg/10.1016/j.brat.2020.103635

Nijs, J., Roussel, N., Van Oosterwijck, J., De
Kooning, M., Ickmans, K., Struyf, E,
Meeus, M., & Lundberg, M. (2013). Fear
of movement and avoidance behaviour
toward physical activity in chronic-fatigue
syndrome and fibromyalgia: State of the
art and implications for clinical practice.
Clinical Rheumatology, 32(8), 1121-1129.
https://doi.org/10.1007/s10067-013-
2277-4

Norén, P, Hagstromer, L., Alimohammadi, M.,
& Melin, L. (2018). The positive effects
of habit reversal treatment of scratching
in children with atopic dermatitis: A
randomized controlled study. British
Journal of Dermatology, 178(3), 665-673.
hetps://doi.org/10.1111/bjd.16009

Peerdeman, K. J., van Laarhoven, A. I. M.,
Keij, S. M., Vase, L., Rovers, M. M.,
Peters, M. L., & Evers, A. W. M. (2016).
Relieving patients’ pain with expectation
interventions: A meta-analysis. Pain,
157(6), 1179-1191. heeps://doi.
0rg/10.1097/j.pain.0000000000000540

Pfingsten, M., Leibing, E., Harter, W., Kroner-
Herwig, B., Hempel, D., Kronshage, U.,



& Hildebrandt, J. (2001). Fear-Avoidance
Behavior and Anticipation of Pain in
Patients With Chronic Low Back Pain:
A Randomized Controlled Study. Pain
Medicine, 2(4), 259-266. hteps://doi.
org/10.1046/j.1526-4637.2001.01044.x

Piedimonte, A., Benedetti, E, & Carlino, E.

(2015). Placebo-induced decrease in
fatigue: Evidence for a central action on the
preparatory phase of movement. European

Journal of Neuroscience, 41(4), 492-497.
https://doi.org/10.1111/ejn.12806

Rinaldi, G. (2019). The Itch-Scratch Cycle: A

Review of the Mechanisms. Dermatology
Practical & Conceptual, 9(2), 90-97.
hteps://doi.org/10.5826/dpc.0902a03

Roefs, A., Fried, E. L., Kindt, M., Martijn, C.,

Elzinga, B., Evers, A. W. M., Wiers, R.
W., Borsboom, D., & Jansen, A. (2022).
A new science of mental disorders: Using
personalised, transdiagnostic, dynamical
systems to understand, model, diagnose
and treat psychopathology. Behaviour
Research and Therapy, 153, 104096. https://
doi.org/10.1016/j.brat.2022.104096

Roese, N. J., & Sherman, J. W. (2007).

Expectancy. In Social psychology: Handbook
of basic principles, 2nd ed (pp. 91-115).
The Guilford Press.

Scholten, S., Rubel, J. A., Glombiewski, J. A.,

& Milde, C. (2024). What time-varying
network models based on functional
analysis tell us about the course of a
patient’s problem. Psychotherapy Research,
1-19. https://doi.org/10.1080/10503307

.2024.2328304

Slepian, P M., Ankawi, B., & France, C.

R.  (2020).

supports a fear-avoidance model that

Longitudinal ~ analysis
incorporates pain resilience alongside
pain catastrophizing. Annals of Behavioral
Medicine, 54(5), 335-345. https://doi.
org/10.1093/abm/kaz051

Summary and General Discussion

Smith, R., Friston, K. J., & Whyte, C. J.

(2022). A step-by-step tutorial on active
inference and its application to empirical
data. Journal of Mathematical Psychology,
107, 102632. https://doi.org/10.1016/j.
jmp.2021.102632

Sondermann, W., Reinboldt-Jockenhéfer, E,

Dissemond, J., Pfaar, O., Bingel, U,
& Schedlowski, M. (2021). Effects of
Patients’  Expectation in Dermatology:
Evidence from Experimental and Clinical
Placebo Studies and Implications for
Dermatologic  Practice and Research.
Dermatology, 237(6), 857-871. https://
doi.org/10.1159/000513445

Tanious, R., & Onghena, P. (2019). Randomized

Single-Case  Experimental Designs in
Healthcare Research: What, Why, and
How? Healthcare, 7(4), Article 4. https://
doi.org/10.3390/healthcare7040143

Thomaidou, M. A., Blythe, J. S., Peerdeman, K. J.,

Turk,

van Laarhoven, A. I. M., Van Schothorst,
M. M. E., Veldhuijzen, D. S., & Evers, A.
W. M. (2023). Learned Nocebo Effects on
Cutaneous Sensations of Pain and Itch:
A Systematic Review and Meta-analysis
of Experimental Behavioral Studies on
Healthy Humans. Psychosomatic Medicine,
85(4), 308-321. https://doi.org/10.1097/
PSY.0000000000001194

D. C., Fillingim, R. B., Ohrbach, R,
& DPatel, K. V. (2016). Assessment of
Psychosocial and Functional Impact of
Chronic Pain. Zhe Journal of Pain, 17(9),
T21-T49. https://doi.org/10.1016/j.
pain.2016.02.006

van der Feltz-Cornelis, C. M., Elfeddali, I.,

Werneke, U., Malt, U. E, Van den Bergh,
0., Schaefert, R., Kop, W. J., Lobo, A.,
Sharpe, M., Séllner, W., & Lowe, B.
(2018). A European Research Agenda
for Somatic Symptom Disorders, Bodily
Distress Disorders, and Functional
Disorders: Results of an Estimate-Talk-

Estimate Delphi Expert Study. Frontiers

161



Chapter 6

in Psychiatry, 9. https://doi.org/10.3389/  Vlaeyen, J. W. S., & Linton, S. J. (2000). Fear-

fpsyt.2018.00151 avoidance and its consequences in chronic
Vlaeyen, J. W. S., Crombez, G., & Linton, S. J. musculoskeletal pain: A state of the

(2016). The fear-avoidance model of pain. art. Pain, 85(3), 317-332. hups://doi.

Pain, 157(8), 1588-1589. https://doi. org/10.1016/50304-3959(99)00242-0

0rg/10.1097/j.pain.0000000000000574

162



Summary and General Discussion

163



