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CHAPTER 2 
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Abstract 

Expectancies can shape pain experiences. Attention for the influence of 
expectancies on pain has increased particularly due to research on placebo effects, of 
which expectancy is believed to be the core mechanism. In the current review, we 
provide a brief overview of the literature on the influence of expectancies on pain. We 
first discuss the central role of expectancy in the major psychological learning theories. 
Based on these theories, different kinds of expectancies can be distinguished. Pain 
experiences are influenced particularly by response expectancies directly pertaining to 
the pain experience itself, but can also be affected by self-efficacy expectancies 
regarding one’s ability to cope with pain, and possibly by stimulus expectancies 
regarding external events. These different kinds of expectancies might interact with 
each other, and related emotions and cognitions, as reflected by various multifaceted 
constructs in which expectancies are incorporated. Optimism and pain catastrophizing, 
in particular, but also hope, trust, worry, and neuroticism have been found to be 
associated with pain outcomes. We conclude with recommendations for further 
advancing research on the influence of expectancies on pain and for harnessing 
expectancy effects in clinical practice.  
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Introduction 

Pain is an unpleasant experience, in which not only sensory input but also 
psychological factors such as cognitions and emotions are at play. One important 
cognitive factor that can shape pain experiences is expectancies (i.e., cognitions 
regarding the probability of future experiences, events, and behavior) [114,206,240]. The 
influence of expectancies on pain gained scientific interest especially due to research on 
placebo effects. A sham treatment such as a sugar pill or saline injection may relieve 
pain due to the mere expectation that a treatment will be helpful (i.e., placebo effect), 
or worsen pain when harmful treatment effects are expected (i.e., nocebo effect) 
[24,135,158,159]. Similarly, expectancies about treatment outcomes can enhance or 
reduce the analgesic effects of active treatments [e.g., 11,148]. Besides expectancies about 
the effects of treatment on pain, people can hold other kinds of expectancies. For 
example, someone might have high expectations about his/her ability to tolerate pain, 
and this might actually result in higher pain tolerance [17,184]. Different expectancies are 
likely to interact with each other, and with related emotions and cognitions. An 
understanding of the influence of expectancies on the experience of pain is crucial for 
both clinicians and researchers who treat or study pain, in order to obtain a 
comprehensive picture of the factors that determine pain and to optimize analgesic 
interventions via expectation interventions. 

In the current review, we provide a brief overview of the literature on the influence 
of expectancies on pain. First, we discuss the major psychological learning theories 
concerning expectancies. Based on these theories, different kinds of expectancies are 
distinguished, and we evaluate the influence of each of these on pain. Subsequently, we 
discuss multifaceted constructs (e.g., optimism, trust, and worry) in which expectancies 
are incorporated, and explore the evidence for their associations with pain. We conclude 
with recommendations for further research on the influence of expectancies on pain 
and for harnessing expectancy effects in clinical practice. 

 
 

Expectancies in psychological learning theories 

Expectancies are seen as important determinants of behavior, events, and 
experiences in many psychological theories of learning. Here we describe the most 
influential learning theories chronologically to gain an understanding of the 
conceptualization of expectancies. 

One of the oldest and most systematically studied learning phenomena in 
psychology is conditioning. Classical conditioning is generally described as learning that 

Review influence expectancies on pain  |  21



 

results from pairing an initially neutral stimulus or event with a biologically relevant 
stimulus or event [244]. In operant (or instrumental) conditioning, an association is made 
between a particular behavior and its consequence (e.g., reward or punishment) [38]. 
According to most contemporary learning theorists, what is learned from these 
contingencies is outcome expectancies (although conditioning can also be automatic, 
i.e., not mediated cognitively) [38,161,217,244,280]. These expectancies indicate the 
perceived likelihood of a stimulus (e.g., receiving food) as the outcome of another 
stimulus or event (e.g., flashing of a light; in case of classical conditioning), or as the 
outcome of a specific behavior (e.g., pulling a lever; in case of operant conditioning) 
[38,161,217,244]. These outcome expectancies are seen as important determinants of 
behavior. Since most of the expected outcomes described in conditioning research were 
external stimuli or events, these expectancies have been more specifically referred to as 
stimulus expectancies, to distinguish them from expectancies of other kinds of 
outcomes (specifically response expectancies regarding internal experiences, see below) 
[158,159]. In relation to pain, stimulus expectancies could for example entail expectations 
of the timing of a painful event, or of receiving a prescription for an analgesic on 
consulting a doctor.  

Social learning theories were developed to address learning in interpersonal 
contexts and suggested that learning takes place not only via direct experiences (i.e., 
conditioning), but also via observation of others (i.e., observational learning), and verbal 
instructions (i.e., instructional learning) [17,158]. Moreover, these theories postulate that 
not only outcome expectancies, but also other cognitions influence behavior. In the first 
major social learning theory, Rotter stated that the crucial determinant of behavior is 
the expected outcome of that behavior, in concert with the value a person places on 
that outcome [251]. This theory had a major impact and has been further developed by 
many researchers. One of the most influential extensions is Bandura’s self-efficacy 
theory [17]. Bandura theorized that behavior is determined not only by expected 
outcomes, but also by expectancies regarding the ability to perform the behavior, i.e., 
self-efficacy expectancies. For example, someone with high self-efficacy expectations of 
tolerating pain might engage in physical activities despite pain (e.g., lifting heavy bags 
despite lower-back pain).  

The theories described above focus mainly on expectancies of external outcomes 
and behavior [17,38,251], expectancies of automatic, nonvolitional responses – i.e., 
internal experiences such as emotions, and physical sensations such as pain – were 
largely overlooked. This was addressed by Kirsch in response expectancy theory [158,159]. 
The hypothesis underlying response expectancy theory is that the expectation of one’s 
own automatic response to a certain behavior or situation (i.e., response expectancy, a 
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form of outcome expectancy) not only influences behavior, but also directly influences 
one’s actual nonvolitional response, and is as such directly self-confirming [158,159]. 
These response expectancies, are thought to be acquired through conditioning, 
instructional learning, and observational learning [158,159]. An example of response 
expectancy is a patient’s expectation of pain relief upon taking an analgesic.  

Based on these learning theories, in line with Kirsch’s conceptualization [158,159], 
we distinguish different kinds of expectancies: 1) outcome expectancies, which can be 
further subdivided into a) stimulus expectancies, i.e., expectancies regarding external 
stimuli or events and b) response expectancies, i.e., expectancies regarding internal 
nonvolitional experiences; and 2) self-efficacy expectancies, i.e., expectancies regarding 
the ability to perform behavior. Several other, largely overlapping, typologies of 
expectancies have been proposed in the literature [e.g., 13,284], but since stimulus, 
response, and self-efficacy expectancies have the strongest theoretical foundation and 
empirical support, we focus only on these three kinds of expectancies in the current 
review.  

 
 

The influence of different kinds of expectancies on pain  

The different kinds of expectancies may influence pain in unique ways. Response 
expectancies probably exert the strongest and most direct influence on pain, since they 
can directly pertain to pain experiences. It is these kinds of expectancies that are 
generally believed to be the core mechanism of placebo and nocebo effects and that are 
consequently thought to greatly contribute to the efficacy of active treatments 
[24,135,159]. When placebo or nocebo effects are induced, pain expectations are 
modified, and these response expectations predict changes in the intensity and 
unpleasantness of both experimental and clinical pain [15,56,160,221,262]. Stimulus 
expectancies may exert an indirect influence on pain experiences, e.g., by affecting 
behavior, but could possibly also influence pain directly. Stimulus expectancies have 
received little scientific attention in the context of pain. There are indications that 
induced expectations regarding the timing of a painful event can reduce pain 
unpleasantness but not pain intensity [234], but further research is needed. Self-efficacy 
expectancies have received much more scientific interest. They have consistently been 
found to predict pain coping efforts and pain tolerance [e.g., 145,184]. Furthermore, self-
efficacy expectancies have been found to be robust correlates of chronic pain severity 
[141], and inducing self-efficacy can reduce experienced pain [e.g., 297].  
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Thus, empirical research supports the independent effects of response, stimulus, 
and self-efficacy expectancies on pain. These different kinds of expectancies may also 
interact with each other. For example, when inducing self-efficacy expectancies, 
response expectancies may also be enhanced [e.g., 297], and effects of outcome 
expectancies may be mitigated if one has low self-efficacy expectancies, e.g., when one 
expects that a physical exercise will reduce neck pain, but also expects that one is not 
able to perform the exercise [e.g., 17]. A schematic overview of the influence of the 
different kinds of expectancies on pain is depicted in Figure 2.1. 

 
 

Figure 2.1. Schematic depiction of the influence of expectancies on pain, including the learning 
processes that influence these expectancies 

Note. Probable mediators and/or moderators are behavior, emotions, and cognitions. All elements in the 
model may also feed back to preceding elements.  

 
 

Multifaceted expectancy constructs and their influence on pain 

The co-occurrence of different kinds of expectancies with related emotions and 
cognitions is captured in multifaceted constructs, in which expectancies are 
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incorporated. Here we provide an overview of the most common multifaceted 
expectancy constructs and their associations with pain. 

Optimism and hope are perhaps the most commonly considered multifaceted 
expectancy constructs. Optimism entails generalized positive expectancies of both 
stimulus and response type outcomes and is generally seen as a dispositional 
characteristic, although it can also vary depending on specific situations [257]. High levels 
of optimism are reliably associated with better health, including less severe acute and 
chronic pain [106,240]. The experimental induction of optimism can reduce pain 
sensitivity and pain interference [40,119]. Furthermore, optimism has been found to be 
associated with larger placebo analgesic effects [96,100,209] [but see e.g., 120]. Hope is a 
related concept that is described as goal-directed thinking based on constructs that 
resemble outcome and self-efficacy expectancies (i.e., agency and pathway thinking, 
respectively) as well as motivational constructs [275]. Hope can pertain to specific 
situations or goals, but people also vary in their general tendency to be hopeful [273]. 
Several studies indicate that more hope is associated with using more pain-coping 
strategies, with higher pain tolerance, and with lower pain intensity [242,273,274]. In 
addition, a hope-based intervention has been found to increase pain tolerance, though 
it did not affect pain intensity or pain threshold [32].  

At an interpersonal level, trust is a multifaceted expectancy construct that is 
especially relevant in a medical context in which one has to entrust care of one’s health 
to another person [118]. In the majority of definitions of trust, trusting is seen as entailing 
expectations that someone, e.g., the physician, will act in a benevolent manner, and that 
one can rely on this person and his/her intentions [118,218,252]. Trust takes on an 
emotional quality that extends beyond mere estimations of the likelihood of another 
person’s behaviors [118]. Trust has been found to be associated with health behaviors 
such as adherence to treatment recommendations [118]. In addition, trust in the 
physician has been associated with higher tolerance for treatment-induced pain [50].  

Other constructs in which expectancies play a role and that can affect pain are 
constructs related to negative expectancies and the related emotions of fear and 
anxiety, such as worrying, pain catastrophizing, and neuroticism. Worrying is a repetitive 
thinking style that concerns a negative future [39]. A person’s expectation that the event 
worried about will happen appears to be an important component of worrying [46,194]. 
Furthermore, worrying has been suggested to heighten vigilance to threat, such as pain 
[3,39]. Worrying about pain and worry intensity have been associated with higher pain 
levels and more frequent pain complaints, respectively [69,306]. One interventional 
study, for example, found that a worry postponement intervention reduced somatic 
health complaints, including pain [42]. The related construct of pain catastrophizing has 
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frequently been a focus in pain research. Individuals who catastrophize often have 
negative response expectancies (e.g., that the pain may not go away), feel helpless 
about controlling their pain (i.e., low self-efficacy expectancies), are anxious, and worry 
and/or ruminate about their pain [238,282]. Pain catastrophizing is thus a comprehensive 
construct that involves different kinds of negative expectancies and related cognitions 
and emotions. Pain catastrophizing has consistently been linked to higher acute and 
chronic pain intensity, pain-related disability, and distress [e.g., 238,314]. The manipulation 
of pain catastrophizing has been found to affect experimental and chronic pain (both 
intensity and unpleasantness), though the findings are not fully consistent [164,267,283]. 
A last related construct is neuroticism. People high on neuroticism tend to be 
preoccupied with things that might go wrong (i.e., they tend to have negative 
expectancies, particularly negative outcome expectancies), to be easily frightened, and 
to feel despondent [253]. Higher levels of neuroticism have been found to predict pain 
[302,317]. Neuroticism has also been associated with placebo responses, but the results 
are equivocal [67,220,295]. 

 
 

Implications of current findings 

In the current review we set out to provide a brief overview of the literature on the 
influence of expectancies on pain. We found that different kinds of expectancies can be 
distinguished, which illustrates the complexity of the construct of expectancy. 
Nonetheless, it is clear that expectancies have an important influence on pain. Pain is 
influenced particularly by response expectancies that directly pertain to the pain 
experience itself. In addition, pain can be affected by self-efficacy expectancies 
regarding one’s ability to cope with pain and possibly also by stimulus expectancies 
regarding external events. The co-occurrence of various expectancies, and related 
emotions and cognitions is captured by multifaceted constructs in which expectancies 
are incorporated. Optimism and pain catastrophizing, in particular, but also hope, trust, 
worry, and neuroticism have been found to be associated with pain.  

To truly grasp the influence of expectancies on pain and to harness these effects, 
we recommend to refine existing theoretical models of expectancies by also addressing 
the interplay between different kinds of expectancies. Studies testing the predictions 
following from these models, should then assess multiple kinds of expectancies and 
expectancy constructs to determine their independent and interactive influence on 
pain. In this research the expectancy constructs of interest should be carefully 
determined, and clearly operationalized and reported. Since no single study can assess 

26 | Chapter 2



 

 

all kinds of expectancies, meta-analytic research can ultimately be used to make 
overarching inferences about the relative, and possible additive and interactive effects 
of the various kinds of expectancies on pain.  

When addressing the effects of expectancies on pain in research and clinical 
practice, several additional considerations are of importance. First, it is important to 
take into account the strength and valence of the expectancy, as well as the intensity, 
nature, and duration of pain [17,158,159,221]. For example, negative expectancies may 
exert larger effects on pain than positive expectancies [21], and acute pain is more 
sensitive to expectation interventions than chronic pain [221]. Second, research has 
generally focused on short-term effects in artificial laboratory situations. Although there 
are indications that expectancies can have an enduring clinical impact [e.g., 247], further 
research into long-term effects is required. Third, expectancies are generally 
hypothesized and observed to have congruent effects on experiences: one experiences 
what one expects [114,206,221,240]. However, in the case of a large discrepancy between 
what is expected and what is observed, expectancies may actually have detrimental 
effects, resulting in disappointment and experiences that contrast rather than mirror 
prior expectancies [97,271,284,318]. Importantly, if there is a large discrepancy between 
the expected and the actual outcome, the current experience may have a larger impact 
on learning (and thus on future expectancies and experiences), than if the actual 
experiences are in line with what was expected [245]. Thus, physicians should be wary of 
inducing either overly positive or overly negative expectancies regarding analgesic 
treatment outcomes in their patients.  

Clinical applications of expectation interventions are very promising for optimizing 
analgesic treatment effects. Several interventions tap into the learning processes that 
have been described in the learning theories (i.e., conditioning, observational, and 
instructional learning). Instructional learning via positive verbal suggestions of analgesic 
treatment outcomes, in particular, has been found to effectively reduce pain in clinical 
samples [221]. This demonstrates the significance of the information a physician provides 
when administering an analgesic treatment. A physician can address conditioning 
processes by assessing previous treatment experiences. If a treatment has previously 
been experienced as effective, current treatment outcomes could be enhanced by using 
the same route of treatment administration, while a switch (e.g., from topical to oral 
administration) may be beneficial if a patient’s previous experiences have been negative 
[131]. Beneficial social learning may be facilitated via, for example, meetings with fellow 
or former patients or online video tutorials [139]. Furthermore, interventions evoking 
indirect experiences of pain reduction via mental imagery appear promising for inducing 
analgesia [219]. Experimental research suggests that the combination of multiple 
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strategies, tapping into multiple learning processes (e.g., both conditioning and 
instructional learning), may be most beneficial [e.g., 4,219]. 

 
 

Conclusion 

The theoretical and empirical literature indicates that expectancies are an 
important determinant of pain, and that expectation interventions can effectively 
reduce pain. Future research requires the simultaneous study of different expectancy 
constructs in experimental and long-term interventional research, to further enhance 
our understanding of expectancies and their potential for optimizing analgesic 
interventions. 
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