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Objective: To review clinical studies on the nocebo effect. PubMed was searched for relevant clinical studies
as well as studies on the relationship between the nocebo effect and genes. Data sources: A total of 35 clinical
studies on the nocebo effect and one study on its relationship with genes were selected for review. All were
conducted outside Japan. Results and conclusion: An increasing number of clinical studies on the nocebo
effect are being published. The 36 studies selected for review were grouped into the following five categories: (1)
studies of how differences in participant characteristics such as personality affect susceptibility to the nocebo
effect, (2) studies of how differences in provision of information about side effects affect susceptibility to the
nocebo effect, (3) studies of how nocebo conditioning affects susceptibility to the nocebo effect, (4) studies of
nocebo response mechanisms, and (5) studies of the nocebo effect and genetic polymorphisms. The first four
categories comprised 5, 19, 8, and 3 studies, respectively, and the fifth comprised 1 study. Most of the studies
investigated how differences in the provision of information affect susceptibility to the nocebo effect. Few studies
investigated individual differences in the nocebo effect (differences between responders and non-responders) or

mechanisms of the nocebo effect.

1. Introduction

The placebo effect is widely known to be a psychological factor
that enhances response to treatment. It is a psychological phenom-
enon in which factors such as expectations that a treatment will
be effective and past experiences of effective treatments produce
an enhanced response to treatment (Finniss et al. 2010; Colloca
and Benedetti 2006). Interest in placebo responsiveness has been
growing. Studies on the placebo effect began appearing in the
1990s, and more than 100 have been published each year since the
start of the 2000s (Weimer et al. 2015). Research on the so-called
“placebome,” which hypothetically differentiates people into
placebo responders and non-responders based on polymorphisms
related to brain neurotransmitters, has increased over the past 10
years (Hall et al. 2015) and includes research on expression mech-
anisms (Beneditti et al. 2005).

The phenomenon by which a placebo causes a negative effect in a
patient is called the nocebo effect. The nocebo effect is also a side
effect that can occur in placebo-controlled clinical studies. Like the
placebo effect, the nocebo effect is prone to occur with drugs that
act on the central nervous system and complicates the research and
development of new drugs (Watanabe 2018).

In 1961, Kennedy defined the nocebo effect as experiencing
unpleasant or harmful symptoms as a reaction to an inert substance
(Kennedy 1961). The word nocebo means “I shall harm” in Latin
and relates to side effects that influence response to treatment.
Compared with clinical studies on the placebo effect, there are
fewer studies on the nocebo effect. For this review, clinical studies
on the nocebo effect were selected, and susceptibility to the nocebo
effect and mechanisms of the nocebo effect were evaluated with a
focus on differences in provision of information about side effects,
conditioning, personality, and genotype.

2. Investigations, results and discussion

PubMed was used to search for clinical studies on the nocebo
effect published between 1990 and 2018. The keyword used was
“nocebo effect” and the “clinical trial” filter was applied. Another
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search was conducted for studies on the nocebo effect and genes.
The keywords used were “nocebo effect” and “genotype” with the
“AND” condition applied.

The first search yielded 67 clinical studies on the nocebo effect.
The pool was narrowed down to 35 after excluding studies that
primarily focused on the placebo effect (Table 1). The second
search yielded only 1 study on the nocebo effect and genotype
(Table 2). No studies were published between 1990 and 1994. With
a few exceptions, one study per year was published between 1995
and 2011. One or two studies per year were published between
2012 and 2014, and four to seven studies per year were published
between 2015 and 2018, which indicates an overall increasing
trend. Although the progress of research continues overseas, few
studies have been published in Japan.

Participants were healthy volunteers in 27 of the 35 clinical studies
on the nocebo effect. Two studies were conducted in cancer
patients, one in patients receiving hormone therapy for breast
cancer, one in patients with depression, one in patients with a
reliable history of drug-induced hypersensitivity reactions, one
in patients with benign prostatic hyperplasia, one in outpatients
with a history of side effects, and one in postoperative patients.
The sample size was less than 100 in 22 studies, 100 to 199 in
7 studies, and 200 or higher in 6 studies. The intervention was
administration of an inert substance (placebo) in 6 studies, an
active drug in 8 studies, and pressure/thermal pain or another
intervention in 19 studies. Effects were evaluated by means such
as questionnaires about side effects (e.g., Generic Assessment of
Side Effects in Clinical Trials), changes in itchiness (Itch Numeric
Rating Scale), changes in pain (Pain Numeric Rating Scale), and
visual analog scales. Psychological responses were self-evaluated
by the State-Trait Anxiety Inventory (STAI) and objectively by
electroencephalography and positron emission tomography (PET).
Fifteen studies involved pain or itchiness and all showed that the
nocebo effect produced the greatest pain or itchiness; one study
showed that the nocebo effect was more pronounced with itchiness
than with pain (Van Laarhoven et al. 2011). These studies illustrate
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that, analogously to the placebo effect, the nocebo effect is prone
to eliciting pain and itchiness.

The 36 selected studies were grouped into six categories as
discussed in the following sections.

2.1. Studies of how differences in participant characteris-
tics such as personality affect susceptibility to the nocebo
effect (labeled as “personality’ in Table 1)

The oldest work in this review was a study on how personality
affected susceptibility to side effects in participants who received
the placebo in a phase I clinical study (Drici et al. 1995). Partic-
ipants with a competitive and aggressive personality were more
susceptible to the nocebo effect. Participants were also divided
into four groups consisting of paramedical staff, medical students,
science students, and non-science students, but there was no differ-
ence between groups. One study showed that high education level
is associated with high susceptibility to the nocebo effect (Bavbek
et al. 2015). In a 2-year cohort study, breast cancer patients were
grouped by whether they had high or low negative expectations
about treatment. Participants with more negative thought patterns
were more prone to side effects, had lower quality of life, and had
worse adherence (Nestoriuc et al. 2016). One study that examined
susceptibility to the nocebo effect in participants aged 65 years or
older compared with those under 65 years found no relationship
with age (Foster et al. 2017). One study showed that women are
more susceptible than men (Liccardi et al. 2004). Nakano (2013)
found that placebo non-responders had high anxiety scores and
scored low for extraversion and high for neuroticism on the Maud-
sley Personality Inventory (Nakano 2013). However, it is difficult
to predict nocebo response based on personality (Webster et al.
2018), and further research is warranted to explore how personality
and other participant characteristics influence the nocebo effect.

2.2. Studies of how differences in the provision of
information about side effects affect susceptibility to the
nocebo effect (“provision of information” in Table 1)

In one clinical study, participants were divided into three groups.
The first group was told the drug they would receive relaxed the
muscles (relaxant information group). The second group was told
the drug they would receive increased muscle tension (stimulant
information group). The third group was given no information. Half
of the participants in each group were given a muscle relaxant, and
the other half received a placebo (Flaten et al. 1999). Among the
participants who received the active drug, those in the stimulant
information group reported significantly greater muscle tension. The
serum drug concentration was also significantly higher in the stim-
ulant information group. Among the participants receiving placebo,
those in the stimulant information group also reported significantly
greater muscle tension. It is interesting to note that participants in the
stimulant information group experienced muscle tension when given
not only a placebo but also an actual muscle relaxant.

In another study, participants in whom nausea and motion sick-
ness were induced using a rotating optokinetic drum were treated
with an inert substance, and were told that the substance would
reduce motion sickness, told that it would worsen motion sickness
(nocebo), or not told anything at all (Levine et al. 2006). In yet
another study, participants in whom pain was induced using a
tourniquet were injected with an inert substance and were told that
the substance would relieve the pain, told that it would increase
the pain (nocebo), or not told anything at all. Subsequently, blood
cortisol and B-endorphin levels were measured to assess stress
(Johansen et al. 2003). Both worsening of symptoms and elevated
levels of stress-related substances were most pronounced in the
nocebo group.

Several studies selected for review investigated placebo and nocebo
responses to an analgesic cream (Aslaksen et al. 2015; Pazzaglia
et al. 2016; Albu and Meagher 2016; Vogtle et al. 2013). In all of
these studies, pain was significantly greater in participants who
were told the ointment would increase pain. A study that compared
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verbal and visual (video) suggestions showed that visual sugges-
tion produced a stronger effect (Vogtle et al. 2013).

Other selected studies investigated how the nocebo response
changes in people exposed to inaccurate online information about
negative health effects and health scares (Crichton and Petrie
2015a, b). Participants were given positive or negative informa-
tion about the health effects of infrasound inaudible to the human
ear. The researchers concluded that access to and acceptance
of positive health information reverses or attenuates negative
expectations developed through exposure to negative information
from the media. However, symptoms worsened (negative health
effects appeared) in people given explanations about these patho-
physiological mechanisms. This indicates that over-explanation
can produce the opposite of the intended effect. In another study,
participants were given antihypertensives and asked to perform
an exercise test on a bicycle ergometer. Side effects decreased in
participants who were told that people generally experience dizzi-
ness, but that the dizziness is a sign the drug is starting to work
(Milhelm et al. 2018). Visual media are effective for counseling,
but side effects actually increase when pathophysiological mech-
anisms are explained (Crichton and Petrie 2015a), illustrating that
the opposite effect can occur depending on the type of explanation.
Many of the studies selected for review investigated both the placebo
and nocebo effects. In one study, healthy volunteers were given an
inert capsule and asked to perform 5 sets of 20-m all-out sprints
(with 30 s of rest between sets). One group was not told anything
(control group), one was told that the capsule would improve perfor-
mance (placebo group), and one was told that the capsule would
reduce performance (nocebo group). Performance dropped signifi-
cantly in the nocebo group compared with the control group, but
was comparable between the placebo and control groups (Hrust et
al. 2017). Participants told that a substance will decrease an effect
(nocebo group) are more susceptible to the suggestion than those
told a substance will increase an effect (placebo group) (Vogtle et al.
2013; Hrust et al. 2017). This indicates that the element of anxiety is
more influential than expectations about drugs.

A 2-year cohort study of breast cancer patients showed that those
who had negative expectations about side effects went on to expe-
rience treatment-specific and non-specific (general) side effects,
were at greater risk of non-adherence, and developed side effects
sooner (Nestoriuc et al. 2016). In another study in gastrointestinal
cancer patients, a specialist presented a case example of the nocebo
effect to patients, explained the nocebo effect with a leaflet, and
asked patients to consider how to apply the information to their
treatment experience (nocebo education), with the aim of deter-
mining whether this education would reassure patients about side
effects and reduce those side effects (Quidde et al. 2018).

The method of explaining side effects alters how the nocebo
response manifests. Just as placebo research has shown that
expectations that a drug will be effective increase hopefulness
and enhance the drug’s effect (Finniss et al 2010), it appears that
explaining the nocebo effect similarly alters the perception of side
effects. The results of these studies indicate that providing positive
explanations about side effects to patients with negative expecta-
tions about treatment is effective in reducing side effects.

2.3. Studies of how nocebo conditioning affects suscepti-
bility to the nocebo effect (“conditioning” in Table 1)

In one study, participants who had previously experienced side effects
were administered a diluted active substance, and 27% experienced
the nocebo effect (Liccardi et al. 2004). In a study on patients with
depression, participants were first assigned to an amitriptyline group
or placebo group, and then all participants received a placebo after a
set period of time. Participants conditioned with amitriptyline expe-
rienced stronger side effects when receiving the placebo (Rheker
et al. 2017). In a study of conditioned pain and perceived pain, a
marked nocebo effect was observed for conditioned pain (Nir et al.
2012). In another study, high (nocebo group), low (placebo group),
and moderate (control group) levels of pain were initially delivered
in association with light cues, and when moderate pain was later
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delivered to all groups, the nocebo group perceived significantly
greater pain (Colloca et al. 2010). In yet another study in which
participants were triggered with conscious cues for high and low
pain levels, those conditioned to experience the nocebo effect later
had pain triggered even with unconscious cues, indicating successful
conditioning (Jensen et al. 2012).

These studies demonstrate that, just as conditioning by past treat-
ment effectiveness enhances response to treatment through the
placebo effect (Colloca and Beneditti 2006), past experience of
side effects greatly contributes to how side effects will manifest in
that person in the future through the nocebo effect.

2.4. Studies of nocebo response mechanisms (“mecha-
nisms” in Table 1)

One selected study is a review of nocebo pain response mecha-
nisms (Tracey 2010). The ability to switch to a positive mindset
is called cognitive reappraisal, and this psychological process of
switching from a negative mindset to a positive one influences
activity in the right prefrontal area. Imaging research on the placebo
and nocebo effects using modalities such as PET and functional
magnetic resonance imaging has been flourishing, and findings
support the involvement of the network between the prefrontal
area, limbic system, and brainstem. Scientific understanding of
the neurobiology of the placebo and nocebo effects is evolving.
Neurotransmission of dopamine and endogenous opioids is said to
increase with placebo analgesia and to decrease with nocebo (Scott
et al. 2008; Tracey 2010). Cholecystokinin, which is considered to
induce anxiety, is a neurotransmitter of the cranial nervous system
that is co-localized with dopamine from dopaminergic neurons in
the brainstem and may be involved in the nocebo effect (Benedetti
et al.1997; Tracey 2010).

2.5. Study of the nocebo effect and genetic polymor-
phisms (Table 2)

One study on the nocebo effect and genetic polymorphisms in the
dopamine pathway was selected for review (Wendt et al. 2014).
It focused on catechol-O-methyltransferase (COMT), which
encodes a neurotransmitter that degrades dopamine. COMT has a
Val158Met polymorphism, and the Val form has a three- to four-
fold higher enzyme activity compared with the Met form. When
the relationship between subjective measures of the nocebo effect
and COMT polymorphisms was analyzed, it was found that Val/
Val homozygotes were highly likely to respond to a nocebo. The
strongest nocebo effect was observed for Val/Val, followed by Val/
Met, and lastly Met/Met. In contrast, the strongest placebo effect
was observed for Val/Val, followed by Val/Met, and lastly Met/Met
(Hall et al. 2012), which is the opposite order to the nocebo effect.
Secretion of dopamine in the brain has been shown to increase
with placebo, and decrease and even be reversed with nocebo
(Scott et al. 2008), which are interesting findings when considered
together. However, further research is warranted because this is the
only study on the relationship of the nocebo effect with polymor-
phisms, and the results have not yet been sufficiently reproduced.
In addition, COMT polymorphisms are known to differ between
races, and their frequencies differ between Caucasian and Japanese
populations (Palmatier et al. 1999). Consequently, research must
also be conducted in Japanese participants.

Studies on the placebo effect have investigated the involvement
of not only dopamine pathways (e.g., COMT and monoamine
oxidase) but also serotonin pathways (e.g., serotonin transporters
and tryptophan hydroxylase) and opioid pathways (opioid recep-
tors) (Hall et al. 2015). Just as placebome research has been steadily
increasing of late, research on the nocebo effect and related genes
is likely the next frontier for the field.

3. Conclusion

Differences in the provision of information about side effects
greatly affect susceptibility to the nocebo effect, and clinical studies
have shown that counseling methods and quality are important;
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both of these findings should be considered in clinical practice.
The nocebo effect is triggered by expectations and suggestions,
and conditioning through means such as past experiences of actual
side effects increases the frequency of side effects. There remains
a need to investigate individual differences in the nocebo effect
(differences between responders and non-responders) based on
characteristics such as polymorphisms rather than just personality.
It is clear that the treatment concept of maximizing treatment
effects and minimizing side effects proposed by Colloca and
Barsky (2020) is closely tied to the placebo and nocebo effects.
Positive expectations reduce anxiety and attenuate the nocebo
effect. Because this is an important element that influences
response to treatment, research analyzing the mechanisms of the
nocebo effect from pharmacological, psychological, and biological
perspectives will likely continue to develop.

Conflicts of interest: None declared.

References

Albu S, Meagher WM (2016) Expectation of nocebo hyperalgesia affects EEG
alpha-activity. Int J Psychophysiol 109: 147-152.

Aslaksen MP, Zwarg LM, Eilertsen H H-1, Gorecka MM, Bjokedal E (2015) Opposite
effects of the same drug: reversal of topical analgesia by nocebo information. Pain
156: 39-46.

Aslaksen MP, Asli O. Overvoll M, Bjorkedal E (2016) Nocebo hyperalgesia and the
startle response. Neuroscience 339: 599-607.

Babel P, Bajcar AE, Adamczyk W, Kicman, Lisinska N, Swider K, Colloca L (2017)
Classical conditioning without verbal suggestions elicits placebo analgesia and
nocebo hyperalgesia. Plos One 12: e0181856.

Bartels JPD, Van Laarhoven IMA, Heijmans N, Hermans D, Debeer E, van de Kerkhof
CMP, Evers WMA (2017a) Cognitive schemas in placebo and nocebo responding:
Role of autobiographical memories and expectations. Clin Ther 39: 502-512.

Bartels JPD, Van Laarhoven IMA, Stroo M, Hijne K, Peerdeman JK, Donders RTA,
van de Kerkhof CMP, Evers WMA (2017b) Minimizing nocebo effects by condi-
tioning with verbal suggestion: A randomized clinical trial in healthy humans. Plos
One 12: e0182959.

Bavbek S, Aydin O, Sozener CZ, Yuksel S (2015) Determinants of nocebo effect
during oral drug provocation tests. Allergol Immunopathol 43: 339-345.

Benedetti F, Amanzio M, Casadio C, Oliaro A, Maggi G (1997) Blockade of nocebo
hyperalgesia by the cholecystokinin antagonist proglumide. Pain 71: 135-140.

Benedetti F, Mayberg SH, Wager DT, Stohler SC, Zubieta JK (2005) Neurobiological
mechanisms of the placebo effect. J Neurosci 25: 10390-10402.

Bottoms L, Buscombe R, Nicholettos A (2014) The placebo and nocebo effects on
peak minute power during incremental arm crank ergometry. Eur J Sport Sci 14:
362-367.

Colloca L, Beneditti F (2006) How prior experience shapes placebo analgesia. Pain;
124: 126-133.

Colloca L, Petrovic P, Wager DT, Ingvar M, Benedetti F (2010) How the number of
learning trials affects placebo and nocebo responses. Pain 151: 430-439.

Colloca L and Barsky JA (2020) Placebo and nocebo effects. N Engl Med 382:
554-561.

Crichton F, Petrie JK (2015a) Health complaints and wind turbines: the efficacy of
explaining the nocebo response to reduce symptom reporting. Environ Res 140:
449-455.

Crichton F, Petrie JK (2015b) Accentuate the positive: counteracting psychogenic
responses to media health messages in the age of the internet. J Psychosom Res
79: 185-189.

Drici DM, Raybaud F, De Lunardo C, Iacono P, Gustovic P (1995) Influence of the
behavior pattern on the nocebo response of healthy volunteers. Br J Clin Phar-
macol 39: 204-206.

Finniss GD, Kaptchuk JT, Miller F, Benedetti F (2010) Biological, clinical and ethical
advances of placebo effects. Lancet 375: 686-695.

Foster CJ, Le-Rademacher GJ, Feliciano LJ, Gajra A, Seisler KD, DeMatteo R,
Lafky MJ, Hurria A, Muss BH, Cohen JH, Jatoi A (2017) Comparative “Nocebo
Effect” in older patients enrolled in cancer therapeutic trial: observations from a
446-paients cohort. Cancer 123: 4193-4198.

Flaten AM, Simonsen T, Olsen H (1999) Drug-related information generates placebo
and nocebo responses that modify the drug response. Psychosom Med 61: 250-255.

Hall TK, Lembo JA, Kirsh I, Ziogas CD, Douaiher J, Jensen BK, Conboy AL, Kelley
MJ, Kokkotou E, Kaptchuk JT (2012) Catechol-O-methyltransferase vall28met
polymorphism predicts placebo effect irritable bowel syndrome. Plos One 7: e48135.

Hall TK, Loscalzo J, Kaptchuk JT (2015) Genetics and the placebo effect: the place-
bome. Trends Mol Med 21: 285-294.

Hrust P, Foad A, Coleman D, Beedie C (2017) Athletes intending to use sports supple-
ments are more likely to respond to a placebo. Med Sci Sports Exerc 49: 1877-1883.

Jensen BK, Kaptchuk JT, Kirsch I, Raicek J, Lindstrom MK, Berna C, Gollub LR,
Ingvar M, Kong J (2012) Nonconscious activation of placebo and nocebo pain
responses. Proc Natl Acad Sci 109: 15959-15964.

Johansen O, Vrox J, Flaten AM (2003) Placebo and nocebo responses, cortisol and
circulating beta-endorphin. Psychosom Med 65: 786—790.

Kennedy WP (1961) The nocebo reaction. Med World 95: 203-205.

Levine EM, Stern MR, Koch LK (2006) The effects of manipulating expectations
through placebo and nocebo administration on gastric tachyarrhythmia and
motion-induced nausea. Psychosom Med 68: 478-486.

Pharmazie 75 (2020)



REVIEW

Liccardi G, Senna G, Russo M, Bonadonna P, Orivellaro M, Dama A, D’ Amato M,
D’Amato G, Canonica WG, Passalacqua G (2004) Evaluation of the nocebo effect
during oral challenge in patients with adverse drug reactions. J Invest Allergol Clin
Immunol 14: 104-107.

Milhelm M, Rief W, Doering K B (2018) Decreasing the burden of side effects
through positive message framing: an experimental proof-of-concept study. Int J
Bahav Med 25: 381-389.

Mondaini N, Gontero P, Giubilei G, Lombardi G, Cai T, Gavazzi A, Bartoletti R
(2007) Finasteride 5 mg and sexual side effects: How many of these are related to
anocebo phenomenon? J Sex Med 4: 1708-1712.

Nakano S (2013). Purasebokouka(hannou) ni kanyosuru youinn. Jpn Pharmacol Ther
41:723-728.

Nestoriuc Y, von Blanckenburg P, Schuricht F, Barsky JA, Hadji P, Alvert US, Rief W
(2016) Is it best to expect the worst? Influence of patients’ side-effect expectations
on endocrine treatment outcome in a 2-year prospective clinical cohort study. Ann
Oncol 27: 1909-1915.

Nir RR, Yarnitsky D, Honigman L, Granot M (2012) Cognitive manipulation targeted
at decreasing the conditioning pain perception reduces the efficacy of conditioned
pain modulation. Pain 153: 170-176.

Palmatier AM, Kang MA, Kidd KK (1999) Global variation in the frequencies of
functionally different Catechol-O-Methyltransferase alleles. Biol Psychiatry 46:
557-567.

Piedimonte A, Guerra G, Vighetti S, Carlino V (2017) Measuring expectation of
pain: Contingent negative variation in placebo and nocebo effects. Eur J Pain 21:
874-885.

Pazzaglia C, Testani E, Giordano R, Padua L, Valeriani M (2016) Expectation to feel
more pain disrupts the habituation of laser-pain rating and laser-evoked potential
amplitudes. Neuroscience 333: 244-251.

Quidde J, Pan'Y, Salm M, Hendi A, Nilsson S, Oechsle K, Stein A, Nestoriuc Y (2018)
Preventing adverse events of chemotherapy by educating patients about the nocebo
effect (RENNO study) - study protocol of a randomized controlled trial with
gastrointestinal cancer patients. BMC Cancer 18: 916.

Rheker J, Winkler A, Doeing KB, Rief W (2017) Learning to experience side effects
after antidepressant intake - results from a randomized, controlled, double-blind
study. Psychopharmacology 234: 329-338.

Pharmazie 75 (2020)

Scott JD, Stohler SC, Engatuk MC, Wang H, Koeppe AR, Zubieta J-K (2008). Placebo
and nocebo effects are defined by opposite opioid and dopaminergic responses.
Arch Gen Psychiatry 65: 220-231.

Tracey I (2010) Getting the pain you expect: mechanisms of placebo, nocebo and
reappraisal effects in humans. Nat Med 16: 1277-1283.

Van den Broeke NE, Geene N, Van Rijn MC, Wilder-Smith HGO, Oosterman J (2014)
Negative expectations facilitate mechanical hyperalgesia after high-frequency
electrical stimulation of human skin. Eur J Pain 18: 86-91.

Van Laarhoven IMA, Vogelaar LM, Wilder-Smith HO, van Riel LCMP, van de
Kerkhof MCP, Kraaimaat WF, Evers WMA (2011) Induction of nocebo and
placebo effects on itch and pain by verbal suggestion. Pain 152: 1486-1494.

Varrender A, Loughran PS, Dalecki A, Freudenstein F, Croft JR (2018) Can explicit
suggestions about the harmfulness of EMF exposure exacerbate a nocebo response
in healthy controls? Environmental Res 166: 409-417.

Vogtle E, Barke A, Kroner-Herwig B (2013) Nocebo hyperalgesia induced by social
observational learning. Pain 154: 1427-1433.

Watanabe K (2018) [Placebo response in treatment of major depressive disorder from
viewpoint of patient-doctor relationship, in japan. J Clin Psychopharmacol, in
japan] 21: 647-652.

Weimer K, Colloca L, Enck P (2015) Placebo effects in psychiatry: mediators and
moderators. Lancet Psychiatry 2: 246-257.

Webster KR, Weinman J, Rubin JG (2018) Medicine-related beliefs predict attribu-
tion of symptoms to a sham medicine: A prospective study. Bri J Psycholog 23:
436-454.

Webster KR, Weinman J, Rubin JG (2018) Positively framed risk information in
patient information leaflets reduces side effect reporting: a double-blind random-
ized controlled trial. Ann Behav Med 52: 920-929.

Wendt L, Albring A, Benson S (2014) Catechol-o-methyltransferase vall58met poly-
morphism is associated with somatosensory amplification and nocebo responses.
Plos One 9(9): e107665.

553



