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Abstract

Once considered nuisance variance in clinical trials, placebo

effects and nocebo effects are now widely recognized as

important and mutable psychobiological contributors to

mental and physical health. Psychological theory explaining

these effects emphasizes associative learning and

conscious expectations. It has long been suggested, how-

ever, that affective states such as moods, emotions, and

distress could play a significant role. In this paper, we draw

together and review the empirical data linking affective

states to placebo and nocebo effects. To organize this

disparate literature, three questions are addressed:

(1) Does pre‐existing state and trait affect modulate pla-
cebo and nocebo effects? (2) Does administering placebo

and nocebo treatments change affective states, and if so,

does the resulting affect causally influence placebo and

nocebo effects? Finally, (3) Can placebo treatments be

successfully employed as a regulation strategy to modulate

different affective states? In reviewing the evidence in

relation to these three questions, it is clear that affect does

play a key role in placebo and nocebo effects in many cir-

cumstances, and further, there may be a reciprocal dynamic

at play between a treatment event, affect, and placebo/

nocebo effects. The paper concludes by discussing impli-

cations for theory and intervention and recommends future

research priorities.
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1 | INTRODUCTION

Placebo effects refer to psychobiological phenomena whereby cues associated with a treatment trigger health

improvements independent of any active ingredients of the treatment itself (Colagiuri, Schenk, Kessler, Dorsey, &

Colloca, 2015). The prototypical example involves a sugar pill administered under the guise of a painkiller that

relieves pain despite containing no active ingredients. Nocebo effects are the “dark side” of the placebo effect,

whereby harmful outcomes are similarly triggered by aspects of the treatment context (Faasse, Helfer, Barnes,

Colagiuri, & Geers, 2019). For example, warnings about side effects can induce side effects from inert treatments

(Neukirch & Colagiuri, 2015).

Although once dismissed as patient reporting bias, placebo and nocebo effects are now widely recognized as

complex psychobiological phenomena involving a rich interplay between physiological processes, individual char-

acteristics, and sociocultural factors (Carlino & Benedetti, 2014; Frisaldi, Piedimonte, & Benedetti, 2015; Petrie &

Rief, 2019). Supporting this, recent evidence indicates that in addition to subjective experiences, placebo and nocebo

effects influence a range of neurobiological pathways, including the pain processing network, neurotransmitter

systems, immune and neuroendocrine responses, and the autonomic nervous system (Schedlowski, Enck, Rief, &

Bingel, 2015; Wager & Atlas, 2015). Most importantly, placebo and nocebo effects are not confined to sugar pills and

other inert treatments, but also shape the effectiveness (placebo) and burden (nocebo) of active medical treatments

(Benedetti et al., 2003). For example, Bingel et al. (2011) found that a positive treatment expectation doubled the

pain‐relieving effect of the active drug remifentanil, whereas a negative treatment expectation completely eliminated
the drug's pain‐relieving effect. Simply put, research into placebo and nocebo effects offers opportunities for
improving mental and physical health treatments and interventions through nonpharmacological channels.

While various theoretical explanations have been put forward for placebo and nocebo effects, most propose

that they are primarily driven by expectancies triggered by verbal, contextual, and social cues and acquired via

learning processes (Colagiuri, Quinn, & Colloca, 2015). For example, there is evidence of both placebo and nocebo

effects resulting from changes in expectations, and being evoked by social observation, cues in the health care

contexts, and classical conditioning (Colloca, Sigaudo, & Benedetti, 2008; Faasse & Petrie, 2016; Testa & Rossettini,

2016). Furthermore, pain studies report changes in opioid release from both placebo (increase release) and nocebo

manipulations (decrease release; Blasini, Corsi, Klinger, & Colloca, 2017; Scott et al., 2008; Tracey, 2010). As

research has progressed, however, there has been increasing evidence of the involvement of feeling states in both

of these effects (Colloca & Benedetti, 2007; Flaten, Aslaksen, & Lyby, 2013). This is noteworthy because affect is

not commonly incorporated into models of placebo and nocebo effects. Understanding the involvement of affect

could account for some of the substantial unexplained variation in when and how these effects manifest. Moreover,

affect could play multiple roles in placebo and nocebo effects. For example, affect may bias how treatment cues are

perceived and treatment cues may, in turn, alter affect, such as by reducing anxiety about one's health. Thus, there

might be a reciprocal dynamic in medical care between affect, treatment events, and placebo/nocebo effects. If

affect is implicated in this process, social and personality psychology theories could help elucidate the different

connections.

Toward this end, the current paper draws together and reviews the diverse evidence linking affect to placebo

and nocebo effects in order to provide a springboard for research and theoretical development. Before delving into

the review, we begin with brief discussions of why affect may relate to placebo and nocebo effects.

2 | HOW COULD AFFECT INFLUENCE PLACEBO AND NOCEBO EFFECTS?

Affect is a central characteristic of the human mind (Barrett & Bliss‐Moreau, 2009), and affective experiences both
shape and are shaped by thought and action. Definitions of “affect” vary, but for the purpose of this review can

broadly be viewed as the experience of a feeling with a positive or negative quality (Slovic, Finucane, Peters, &
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MacGregor, 2007). Affect is typically used as an umbrella term that includes mood, distress, anxiety, and discrete

emotions (Gross, 2015). Individuals can differ in their dispositional tendency to experience positive or negative

feelings (“trait affect”), as well as in experiences of short‐term or current affect (“affective state” or “state affect”;
Diener & Emmons, 1984). Substantial research indicates that both state and trait affect have important health

consequences (Consedine & Moskowitz, 2007; DeSteno, Gross, & Kubzansky, 2013).

There are good reasons to suspect that affect can influence placebo and nocebo effects. Individuals do not

experience treatment messages (e.g., this pill will reduce pain) in a vacuum. Rather, treatment messages are one

salient input among many. There is likely an integration of both semantic and affective information in the minds of

individuals during a treatment event (Leventhal, Brissette, & Leventhal, 2003), which collectively determine when a

placebo or nocebo effect manifests. Affect represents a particularly important class of inputs, as it substantially

impacts cognition and physiology. Affective states and traits bias information encoding, evaluation, judgment, and

recall (Bower, 1981; Forgas, 1995; Lerner, Li, Valdesolo, & Kassam, 2015; Schwarz & Clore, 2007) and likely shape

cognitions concerning treatment messages (e.g., treatment expectations and confidence; Takahashi & Earl, 2020).

One often observed outcome is that affect leads to valence‐congruent judgments and predictions. For example,
negative mood states and anxiety can increase expectations of negative or harmful outcomes (Johnson & Tversky,

1983; Lerner, Gonzalez, Small, & Fischhoff, 2003; Lyubomirsky, King, & Diener, 2005; Meissner et al., 2019).

Consequently, positive affect may encourage processes leading to placebo effects, whereas negative affect may

encourage processes leading to nocebo effects.

Based on prior literature, state and trait affect, including state affect evoked from receiving a treatment, are

likely to influence somatic attention, symptom attributions, and coping processes (Costa & McCrae, 1987; Eysenck,

Derakshan, Santos, & Calvo, 2007; Lazarus & Folkman, 1984; Pervin, 1993; Pressman, Jenkins, & Moskowitz, 2019;

Salovey & Birnbaum, 1989; Watson & Pennebaker, 1989). For example, being in a positive mood when given a

(placebo) treatment for an ailment could lead to the appraisal that one has sufficient resources to overcome the

illness and shift attention and attributions toward somatic indicators of health and healing.

Another reason placebo and nocebo effects are likely to occur is that anticipating a beneficial treatment

outcome reduces distress, whereas anticipating a harmful treatment outcome increases distress. Thus, receiving

treatments both influences, and is influenced by, affect (Flaten, 2014). Based on the broader literature on affect and

physiology it can be anticipated that, due to their relation to distress, placebo and nocebo manipulations (i.e.,

a positive or negative treatment message coupled with sham treatment administration and other contextual and

social cues) alter physiological reactivity, including activation of the sympathetic nervous system, the hypothalamic‐
pituitaryadrenal axis, and cortisol output and immune system changes (Blascovich &Mendes, 2000; Dickerson &

Kemeny, 2004; Marsland et al., 2007; Pressman & Cohen, 2005; Segerstrom, 2007). Affect, such as anticipatory

anxiety, could also influence placebo and nocebo effects by directly changing neurological activity related to pain

and threat (Bishop, 2007; Pourtois, Schettino, & Vuilleumier, 2013). This same circuitry has been implicated in

nocebo effects (Benedetti, 2014; Wager & Atlas, 2015). As such, from the outset there is good reason to suspect

that affect should relate to placebo and nocebo effects. We now turn our attention to our three questions

pertaining to this potential relationship.

3 | THE ORGANIZATION OF THIS REVIEW

This literature review is arranged around three key questions. The first question asks if pre‐existing state and trait
affect modulate placebo and nocebo effects. Thus, in the first section, we summarize the studies that measured or

manipulated affective states prior to a placebo or nocebo manipulation to assess if pre‐existing affect predicts or
causally influences these effects. We also evaluate whether trait affect measures reliably predict placebo and

nocebo effects. The second section asks if placebo and nocebo treatments change affective states, and if so, does

the resulting affect causally influence placebo and nocebo effects. In this section, we review studies that measure
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affect after a placebo and nocebo manipulations to assess whether these manipulations change affective states.

Here, we also evaluate whether such changes in affect serve to mediate resulting placebo and nocebo effects. The

third section asks if placebo treatments can be successfully employed as a regulation strategy to modulate different

affective states. In this section, we summarize data on placebos regulating affect, review the psychological and

neural mechanisms by which placebos exert their regulatory effect, and consider the possibility of using placebos in

interventions for regulating affect. In each of these three sections, we discuss data on psychological processes,

when available. Finally, following these sections, we discuss limitations to this literature and highlight new avenues

for future research.

4 | DOES PRE‐EXISTING STATE AND TRAIT AFFECT CHANGE PLACEBO AND
NOCEBO EFFECTS?

In the placebo/nocebo literature, researchers have periodically examined whether pre‐existing state and trait affect
alter placebo and nocebo effects. In this section we review these studies. We first summarize studies measuring

naturally occurring affect prior to placebo and nocebo manipulations. Next, we examine studies in which affect was

experimentally altered prior to the delivery of a placebo or nocebo manipulation. Finally, we describe the literature

on trait affect.

4.1 | Naturally occurring state affect

Some studies have examined the relationship between naturally occurring state affect and placebo/nocebo effects.

State anxiety has been related to both nocebo and placebo effects. For example, in nonclinical samples, Morton,

Watson, El‐Deredy, and Jones (2009) found higher state anxiety predicted reduced placebo analgesia, and Colloca,
Petrovic, Wager, Ingvar, and Benedetti (2010) found higher state anxiety predicted nocebo hyperalgesia. Other

studies that looked at both nonclinical and clinical samples demonstrate a similar pattern of heightened state

anxiety negatively predicting placebo effects and positively predicting nocebo effects (Andrykowski et al., 1987,

1985; Devriese et al., 2000; Ober et al., 2012; Van den Bergh, Winters, Devriese, & Van Diest, 2002). A number of

other studies, however, have yielded null results (Elsenbruch et al., 2012; Hashish, Haia, Harvey, Feinmann, &

Harris, 1988; Ho, Hashish, Salmon, Freeman, & Harvey, 1988; Stam & Spanos, 1987; van der Meulen, Kamping, &

Anton, 2017; Vögtle, Barke, & Kröner‐Herwig, 2013), which further complicates this relationship. Furthermore,
little data exists regarding naturally occurring positive state affect predicting placebo or nocebo effects.

4.2 | The causal role of state affect

Another avenue for determining the involvement of state affect on placebo and nocebo effects is through

experimental manipulation. In this section, we review experiments in which variables that change state affect were

manipulated in an effort to determine if state affect causally impacts placebo and nocebo effects.

Benedetti et al. conducted pioneering pharmacological experiments to test the role of anxiety in placebo and

nocebo effects. In two studies, participants were administered doses of either proglumide or diazepam to reduce

anxiety prior to placebo or nocebo manipulations and experimental pain induction. Pharmacological anxiety

reduction resulted in both enhanced placebo analgesia and reduced nocebo hyperalgesia (Benedetti et al., 1996,

1997). Later, Benedetti, Amanzio, and Thoen (2011) showed that analgesia from a placebo manipulation was

reduced in participants who were first administered the drug pentagastrin, which induces panic and fear. Relatedly,

studies have found mixed evidence that administering the neuropeptide oxytocin, which has been associated with
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positive feelings, increases placebo analgesia (Colloca, Pine, Ernst, Miller, & Grillon, 2016; Kessner, Sprenger,

Wrobel, Wiech, & Bingel, 2013; Skvortsova, Veldhuijzen, Middendorp, Van den Bergh, & Evers, 2018).

Investigators have also used non‐drug strategies to alter state affect. For example, two experiments by Geers
et al. (2019a, 2019b) employed video inductions to provoke either a positive or neutral mood in volunteers prior to

a nocebo manipulation. In one study, participants subsequently completed a laboratory pain task, whereas in the

other they took part in a sham task said to cause headaches. In both studies, participants given the neutral mood

induction experienced increased pain in response to the nocebo manipulation. Importantly, participants given the

positive mood induction showed no evidence of nocebo effects, despite being similarly warned that the treatment

would increase their experience of pain (also see Jacobs, Schagen, Thijssen, & Das, 2019).

In another study using nonpharmacological affect inductions, a nonclinical sample used a brief progressive

muscle relaxation exercise with the intention of reducing stress, and found that the relaxation exercise facilitated

placebo analgesia compared to a control group (Elsenbruch, Roderigo, Enck, & Benson, 2019). Lyby, Forsberg, Åsli,

and Flaten (2012) tested a complementary hypothesis that experimentally inducing fear with a threat of an electric

shock would reduce placebo effects. In this study, fear induction abolished the placebo effect on self‐reported pain
and the startle reflex. Notably, chronic fear of pain moderated this effect, with individuals high in fear of pain

displaying the effect most prominently. Likewise, Roderigo et al. (2017) reported that inducing stress using the Trier

social stress test increased nocebo effects in an experimental pain paradigm.

4.3 | Psychological mechanisms

There is little data regarding the processes by which state affect alters placebo and nocebo effects. However, two

study did test the mediating role of expectations. Roderigo (2017) found the Trier stress test increased nocebo

hyperalgesia, but it did not do so by changing self‐reported expectations. Similarly, Elsenbruch et al. (2019) found
no evidence that expectations mediate the influence of a relaxation intervention on placebo analgesia. Thus, the

psychological mechanisms linking state affect to placebo and nocebo effects are unclear, and merit further study.

4.4 | Trait affect as a predictor

Do trait affect measures predict placebo and nocebo effects? Researchers have frequently tested whether

individual differences in affect can predict placebo and nocebo effects. These studies have relied heavily on

measures of trait anxiety and positive and negative affectivity. Lee et al. (2012), for example, found lower

levels of trait anxiety predicted greater placebo analgesia in visceral pain for patients with irritable bowel

syndrome, and these patients showed greater changes in affective brain regions (e.g., insula, ventrolateral

prefrontal cortex) than healthy controls. Trait measures of anxiety likewise have predicted placebo and nocebo

effects (Colloca et al, 2010, 2016; Corsi & Colloca, 2017; Lee et al., 2012) as have measures of trait negative

affect (Put et al., 2004), particularly in studies using conditioning to evoke nocebo effects (De Peuter et al.,

2007; Van den Bergh et al., 2002). Other studies have identified individual differences in fear of pain and trait

pain anxiety as predictors of placebo and nocebo effects (Aslaksen et al., 2015; Bąbel et al., 2018; Forsberg,

Gjerstad, Flaten, & Aslaksen, 2018; Lyby et al., 2010, 2012; Schienle, Höfler, Übel, & Wabnegger, 2018; Staats,

Staats, & Hekmat, 2001).

Despite these encouraging findings, there are ample studies in which trait measures of affect have not

served as significant predictors (e.g., Bogaerts et al., 2010; Butler & Steptoe, 1986; Goodenough et al., 1997;

Ho et al., 1988; Schmid, Langhorst, Gaß, Theysohn, & Benson, 2015; Weimer et al., 2019). As a result of these

frequent null effects, it is currently unclear if there are any reliable influences of trait affect on placebo and nocebo

effects. One possibility is that these individual differences shift attributions and perceptions of negative symptoms,
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regardless of a placebo and nocebo treatment (Petrie, Moss‐Morris, Grey, & Shaw, 2004; Salovey & Birnbaum,
1989). Given the uncertainty on this topic, there is a need for theory‐driven research to test how and when trait
affect may change placebo and nocebo effects.

4.5 | Summary

Naturally occurring state anxiety and state negative affect can alter nocebo and placebo effects, although studies

report non‐significant effects. It may be that the influence of state affect is context dependent or modest in
magnitude and frequently overwhelmed by other inputs in the treatment context. Consistent with this second

possibility, Colloca et al. (2010) found the ability of state anxiety to predict nocebo effects was eliminated when

greater experiential pre‐conditioning of nocebo effects took place. There is also strong experimental evidence that
manipulating affective states changes placebo and nocebo effects, but the psychological mechanisms underlying

these effects remain unclear. Finally, the evidence linking trait measures of affect to placebo and nocebo effects has

not been reliable and warrants further consideration.

5 | DOES AFFECT STIMULATED BY RECEIVING A TREATMENT CHANGE PLACEBO
AND NOCEBO EFFECTS?

It is a common assumption that placebo manipulations for illnesses change affective states, particularly anxiety,

which thereby improve outcomes (Rosenthal & Frank, 1956; Shapiro, 1964). In contrast, nocebo manipulations are

expected to cause negative affect, which in turn, exacerbates psychological and physical conditions (Evans, 1974;

Hahn, 1997). These assumptions can be broken down into two questions which this section addresses: (1) do

placebo and nocebo manipulations result in changes in affect and (2) can these changes in affect help mediate

placebo and nocebo effects.

5.1 | Placebo and nocebo treatments changing affect

There is considerable evidence that placebo administration increases positive feelings and reduces negative

affect. In pain and distress paradigms, placebo manipulations tend to reduce anxiety and worry, elevate mood,

and produce changes on stress‐related physiological markers such as heart rate and heart rate variability (e.g.,
Aslaksen & Flaten, 2008; Bąbel et al., 2018; Crichton et al., 2014; Gryll & Katahn, 1978; Lyby et al., 2010;

Stam & Spanos, 1987). Complementing these findings, nocebo manipulations increase anxiety and worry,

depress moods, and increase hormonal and autonomic measures of distress (e.g., Colagiuri & Quinn, 2018;

Crichton et al., 2014; Elsenbruch et al., 2012; Staats et al., 2001). In pharmacological and neurobiological

studies, placebo and nocebo manipulations have been linked to activity in brain regions associated with

anticipatory anxiety and emotional processing as well as changes in endogenous opioid, dopaminergic, and

cholecystokinin systems (for reviews, see Benedetti, 2014; Blasini et al., 2017; Wager & Atlas, 2015). In

paradigms without a pain stimulus, nocebo treatments also raise negative affect. For example, exposure to

sham WiFi and electromagnetic fields increases anxiety as well as reported side effects (Bräscher, Raymaekers,

Van den Bergh, & Witthöft, 2017; Verrender, Loughran, Dalecki, Freudenstein, & Croft, 2018). Drug infor-

mation leaflets describing treatment side effects can also induce negative affect, reduce willingness to take a

medication, and increase side effect reports (Prediger, Meyer, Büchter, & Mathes, 2019; Schmitz et al., 2017).

In clinical settings, explicit warnings that a medical procedure would be painful increases both patient anxiety

and pain (Lang et al., 2005).
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Other features of the treatment context modulate affective responses from placebo and nocebo manipulations.

For example, in several studies participants displayed stronger placebo effects and weaker nocebo effects when

given the opportunity to choose between sham treatments (Bartley, Fasse, Home, & Petrie, 2016; Brown et al,

2015; Rose et al., 2012, 2014). This opportunity for personal control also reduced anxiety and raised positive affect.

Social elements in the treatment context may also work by changing affect. For example, nocebo effects from social

observation are stronger when the target being observed displays facial expressions associated with negative

emotions (Vögtle, Kröner‐Herwig, & Barke, 2019). Further, practitioner characteristics, such as warmth and

empathy, appear to increase positive feelings in individuals during treatment administration (Losin, Anderson, &

Wager, 2017; Van Osch, van Dulmen, van Vliet, & Bensing, 2017).

In sum, there is reliable evidence that placebo and nocebo manipulations, and in many cases, simple messaging

about possible drug side effects, modulates affect.

5.2 | Affect as a mediator

The findings discussed above provide evidence that placebo and nocebo manipulations can elicit positive and

negative affect. However, in many studies, affect is measured concurrently with the placebo and nocebo

dependent measures. The timing makes it unclear if affect serves as a mediation variable or is simply a corre-

sponding change that accompanies the placebo and nocebo effect (Flaten et al., 2013). Evidence against this

corresponding change interpretation comes from studies measuring self‐reported or physiological markers of
affect between the administration of the treatment and the placebo and nocebo outcome. These studies find

affective changes occur in this intervening time period which may mediate the relationship between treatment

and subsequent placebo and nocebo effects (Aslaksen & Lyby, 2015; Elsenbruch et al., 2012; Petersen et al.,

2012, 2014; Vase, Robinson, Verne, & Price, 2005). For example, Aslaksen, Bystad, Vambheim, and Flaten (2011)

found that anticipatory stress recorded between placebo manipulation and a pain task predicted placebo effects

on pain. In a similar paradigm, Aslaksen and Lyby (2015) reported that changes in subjective stress and systolic

blood pressure mediate placebo and nocebo effects on pain. Finally, Colagiuri and Quinn (2018) found that

nocebo effects are more enduring than placebo effects and this increase in duration is mediated by changes in

autonomic arousal—a marker of distress.

Evidence concerning the possible mediating role of affect on placebo analgesia also comes from studies utilizing

neural measures such as functional magnetic resonance imaging or positron emission tomography scans. Although

there are many brain regions associated with placebo effects, including a host of prefrontal regions and regions

linked with affective appraisal processes, here we focus on brain regions that are associated with affective reac-

tivity from placebo and nocebo manipulations. The periaqueductal grey (PAG) and surrounding regions have high

density of opiate neurons; anticipatory activity from this region positively predicts placebo effects (Wager et al.,

2004, 2011). A meta‐analysis also shows robust anticipatory activity in the PAG after placebo administration
(Amanzio, Benedetti, Porro, Palermo, & Cauda, 2013). Another candidate region is the nucleus accumbens

(a subcortical region associated with reward processing); Scott et al. (2007) observed that activation of dopamine

release in the nucleus accumbens was associated with subsequent placebo effects on pain.

Although affect can mediate placebo and nocebo effects, changes in affect are not necessary for them to occur.

For example, Elsenbruch et al. (2019) found that, whereas changes in expectations predicted placebo analgesia,

changes in state anxiety and physiological arousal did not. In a clinical setting, changes in affect following placebo

administration did not predict reductions in postoperative swelling (Ho et al., 1988). Moreover, there is little direct

evidence for the frequently hypothesized serial mediation prediction, that placebo/nocebo treatments alter

expectations, which alters affect, that in turn, causes placebo and nocebo effects (Shapiro, 1964). Instead, affective

measures and self‐reported expectations frequently account for separate variation in placebo and nocebo effects
(Bjørkedal & Flaten, 2012; Vase et al., 2005).
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5.3 | Summary

Placebo and nocebo manipulations change affective states and in some cases predict placebo and nocebo effects.

However, placebo and nocebo effects can occur without the mediating role of affective states and there is little

direct evidence for the serial mediation prediction. This may be a function of measurement. Expectations are

assessed with conscious self‐report measures, which are unlikely to fully capture cognitive change (Nisbett &
Wilson, 1977). Future studies should identify situational, individual, methodological, and treatment‐related factors
that impact when affect mediates placebo and nocebo effects.

6 | CAN PLACEBOS REGULATE AFFECTIVE STATES?

Although the previous sections focused on how affect can moderate or mediate placebo and nocebo effects, this

section focuses on affective states as the target of placebo interventions. When the target of placebos is affect, they

can be conceptualized as a type of affect regulation strategy (Braunstein, Gross, & Ochsner, 2017). Currently, affect

regulation and placebo theory suggest that placebo manipulations involve a conscious goal to regulate affect but

the appraisal processes involved in this change tend to be more automatic compared to other internally generated

appraisal‐type strategies (Ashar, Chang, & Wager, 2017; Braunstein et al., 2017). In this section, we first summarize
current evidence on placebos regulating affect. Second, we review psychological and neural mechanisms by which

placebos exert their regulatory effect. Lastly, we discuss translational applications of placebos regulating affect.

6.1 | Placebos regulating affect

Researchers have demonstrated robust regulatory effects of placebos on self‐report measures of affect. For
example, placebo treatments have reduced negative affect evoked from a variety of induction procedures, including

adverse emotional images (Petrovic et al., 2005; Schienle, Gremsl, Übel, & Körner, 2016; Übel, Leutgeb, & Schienle,

2015), fear of impending shock (Meyer et al., 2015, 2019), and stress from a social speech task (Abrams, Kushner,

Lisdahl Medina, & Voight, 2001; Balodis, Wynne‐Edwards, & Olmstead, 2011). In study with distressed individuals,
participants given a placebo treatment experienced larger reductions in depression, stress, and anxiety over a 3‐day
period compared with controls (Darragh et al., 2016). Other studies find that expectations about treatment efficacy

can be altered and thereby reduce depression and negative emotions (Jurinec & Schienle, 2020; Long et al., 2020).

Moreover, as described next, these placebo effects extend to autonomic and neural measures of affect reactivity,

providing evidence that they are more than response bias (Schienle et al., 2018).

6.2 | How placebos regulate affect

An intriguing finding is that placebos exert a general dampening effect on affective reactivity, even when the

treatment instructions are specific to one emotion. For example, when the target of the placebo manipulation are

emotions of disgust, some studies have found that it also reduced ratings of fear (Schienle, Übel, Schöngaßner, Ille,

& Scharmüller, 2014; Übel et al., 2015). Moreover, there are instances when placebos reduce self‐reported negative
affect as well as autonomic and neural measures linked to distress when observing both negative and neutral

stimuli (Meyer et al., 2015, 2019). Reduced skin conductance levels (Meyer et al., 2015) and medial thalamus

activity (Meyer et al., 2019) during the presentation of both neutral and negative stimuli in blocks followed by

placebo administration suggest a general dampening of arousal and reactivity to any incoming salient stimuli.

Another intriguing result is that EEG and eye tracking data suggest that placebos increase attention engagement
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with salient stimuli (Gremsl, Schwab, Höfler, & Schienle, 2018; Schienle et al., 2016; Übel et al., 2015). This is

consistent with the interpretation that placebos reduce overall emotional reactivity which may in turn increase

people's confidence in their ability to engage with any salient stimuli.

Our understanding of placebo neural mechanisms also comes from studies directly comparing placebos with

other affect regulation strategies such as cognitive reappraisal. Two studies show that placebos and cognitive

reappraisal both downregulate self‐reported negative affect and activation in the amygdala and insula; however,
they do so through different ways. Zhang, Guo, Zhang, and Luo (2013) showed that cognitive reappraisal led to

increased activation in regions associated with cognitive processing of emotions such as right cingulate and

bilateral inferior prefrontal cortex (among other regions), regions that are less active during placebo regulation.

Schienle, Übel, and Wabnegger (2017) found that cognitive reappraisal was associated with increased activity in the

dorsolateral prefrontal cortex (DLPFC) while the placebo was not. Even more intriguing, cognitive reappraisal was

associated with increased connectivity between the DLPFC and amygdala while the placebo was associated with

decreased connectivity between these two regions, suggesting different routes of regulation.

6.3 | Placebo interventions

Despite robust findings that placebos can be used successfully for the downregulation of affect, placebos are still

not used actively and regularly in clinical and nonclinical contexts. This is likely due to the prevalent belief that

deception, which violates medical guidelines, is necessary to induce placebo effects (Colloca & Howick, 2018;

Kaptchuk et al., 2010). However, preliminary research on placebos without deception (i.e., open‐label or nonde-
ceptive placebos) suggests translational possibilities in harnessing the effects of placebos to promote emotional

well‐being (Evers et al., 2018; Haas et al., 2020; Kirsch, 2019). For example, placebos administered without
deception can reduce both self‐report and neurological measures of emotional distress (Guevarra, Moser, Wager, &
Kross, 2020), improve self‐reported emotional well‐being in healthy participants (El Brihi, Horne, & Faasse, 2019),
and reduce text anxiety (Schaefer et al., 2019). These findings help open‐up the translational potential of using
nondeceptive placebos as interventions for acute and chronic distress.

6.4 | Summary

Placebos can regulate affective states. Despite both being appraisal‐type strategies, placebos exert their regulatory
effects differently from cognitive reappraisal strategies. Moreover, new research on placebos administered without

deception opens up translational possibilities of utilizing placebos not only in clinical contexts, but also in the daily

regulation of prevalent, debilitating unwanted affective experiences. A fruitful future direction for research is

testing nondeceptive placebos as potential co‐interventions or tools with existing therapies for those suffering from
mood or anxiety disorders which are associated with emotion dysregulation (Sheppes, Suri, & Gross, 2015).

6.5 | Limitations and future directions

This review highlights limitations to the available data on affect and placebo/nocebo effects and points to directions

for future inquiry. Much of the existing research employs single‐session experimental pain paradigms, which raises
questions regarding generalization. Longitudinal designs with repeated measurements would address this gap and

provide information on possible reciprocal relations between affect and placebo/nocebo effects over time (Vase

et al., 2005). Expanding the types of symptom domains, particularly ones that inherently evoke less negative affect

than pain, would also be enlightening. For example, a placebo relaxation treatment may change positive affect
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rather than negative affect. Additionally, as health care occurs in a complex psychosocial context, more can be done

to identify social psychological factors (e.g., social comparisons) that change affect during treatment events.

Future research could also take a more nuanced approach to conceptualizing and measuring affect. First, affect

has typically been measured via self‐report. There is now a wide array of techniques for assessing affect, and
incorporating different measures would further clarify the links between affect and placebo/nocebo effects (Mauss

& Robinson, 2009). Further, researchers could explore effects from a range of discrete emotions (DeSteno, Petty,

Rucker, Wegener, & Braverman, 2004; Saarimäki et al., 2018), like awe, that have been linked to important

downstream cognitive and physiological consequences (Stellar et al., 2015). Finally, researchers may profit from

considering goals, values, and self‐views, thereby taking into account the dynamic motivational‐emotional system
(Kenrick, Griskevicius, Neuberg, & Schaller, 2010).

There is limited evidence regarding the psychological processes involved in the interplay between affect and

placebo and nocebo effects (Geers & Miller, 2014). Conscious expectations have been tested as mediators of

changes due to affect, with limited support. Future research should examine other mediators, including non‐
conscious cognitions and basic affect heuristics (Peters, Lipkus, & Diefenbach, 2006). Theoretical accounts, such as

the elaboration likelihood model (Petty & Briñol, 2012), have been useful in accounting for the multiple roles of

affect in communication effects more broadly and could serve as an organizing framework for such investigations

(Geers, Briñol, & Petty, 2019c). Finally, we noted at the outset that it is generally theorized that placebo and nocebo

effects result from similar processes, such as expectations and conditioning. There is, however, evidence for dif-

ferences between how and when placebo and nocebo effects manifest. For example, nocebo effects appear easier

to induce and more difficult to extinguish than placebo effects (Faasse, 2019). Future research should explore the

potential causal role of affect in these placebo/nocebo effect differences. Indeed, Colagiuri and Quinn (2018) have

provided evidence that the persistence of nocebo effects over placebo effects is due to the heightened autonomic

arousal of nocebo effects.

Additional work is needed to clarify the role of trait affect in placebo and nocebo effects. Although trait affect

has predicted placebo and nocebo effects in some studies, these effects are thus far unreliable. This inconsistency is

reminiscent of prior literatures in which attitudes and traits served as weak and variable predictors of responses

(Ajzen & Fishbein, 1977; Funder, 2006). As such, researchers may profit by leveraging the lessons learned in those

established literatures. For example, stable psychological constructs are better predictors of responses aggregated

across context rather than within a single context (Epstein, 1979; Fleeson, 2004). Consequently, trait affect may

predict placebo effects more reliably in longitudinal rather than cross‐sectional studies. Also, prediction may
improve if the specificity of the individual difference measure matches the specificity of the response (Ajzen &

Fishbein, 1970). Thus, a chronic fear of pain from needles could more reliably predict nocebo hyperalgesia involving

needle pain than generalized trait anxiety. Indeed, some studies suggest fear of pain and pain‐related anxiety can be
more reliable in predicting placebo and nocebo effects (Aslaksen et al., 2015; Lyby et al, 2010, 2011, 2012;

Forsberg et al., 2018; Staats et al., 2001).

Finally, this review has applied a demarcation between affective and cognitive constructs. The stance is that

there is a phenomenological difference between affect and cognition, and further, that in some cases cognition

changes affect, and other cases, affect changes cognition. This perspective is consistent, for example, with research

on risk perception and health behavior that finds differences among indicators of affect and cognition (for reviews,

see Williams, Rhodes, & Connor., 2018). It should be noted, however, that it's plausible that in placebo/nocebo

studies, measures of affect are often not revealing affective states, but instead, affect measures are serving as

proxies for changes on cognitive constructs such as expectations and perceptions of control. This is certainly an

open question. Some relevant data comes from studies in which both expectations and affect were measured after

placebo and nocebo manipulations. These studies find low and moderate correlations between the measures

(de Jong, van Baast, Arntz, & Merckelbach, 1996; Geers, Fowler, Helfer, & Murray, 2019d; Vase et al., 2005).

Several studies have found expectations and affect measures to yield different relationships with placebo/nocebo

effects (Bąbel et al., 2018; Corsi & Colloca, 2017; Colagiuri & Quinn, 2018; Świder, Bąbel, Wronka, van Rijn, &
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Oosterman, 2019), which is not fully in‐line with this alternative account. Also challenging to explain from this
perspective is that pharmacological inductions known to change affect (e.g., diazepam to reduce anxiety) alter

placebo and nocebo effects, presumably without changing cognitions (Benedetti et al., 1996, 1997). Clearly more

data is required on this point. One possibility is that, changes in expectations, control perceptions, and affect are

often closely tied and meticulous experimental techniques are needed to disentangle their ongoing relations.

7 | CONCLUSIONS

Placebo and nocebo effects play an important role in mental and physical health. This review indicates that

affective states can influence placebo and nocebo effects, and in turn, placebo and nocebo manipulations can in-

fluence affective states. Thus, there is a reciprocal dynamic between a treatment event, affect, and placebo/nocebo

effects. Affect is not always a reliable predictor of placebo and nocebo effects; however, it should be considered

one of many critical inputs. Finally, placebo treatments, particularly open‐label placebos, may provide a novel
emotion regulation strategy for reducing negative feeling states. Importantly, current limitations in the available

data provide openings for social and personality psychologists to employ precision and systematic techniques to

provide a fuller understanding of the relationship between affect and placebo and nocebo effects.
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