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Key points

� It is unethical to knowingly deceive a patient into
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By reading this article, you should be able to:
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believing they are receiving an active treatment

whilst offering them an inactive one.

� A placebo effect is likely ubiquitous in healthcare:

it cannot be avoided and should be allowed for.

� A number of factors relevant to both research and

clinical practice (e.g. natural history, regression to

the mean, and sources of bias) may be mistaken

for an individual’s response to the specifically

active component of treatment, or placebo

response to treatment.

� The mechanisms underpinning placebo can be

used positively to enhance the overall treatment

effect in any given context.

� The mechanisms are complex and include

neurobiological and distinctly psychological

mechanisms for which there may be a unifying
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� Identify that the placebo response is ubiquitous

in interactions between patients and clinicians

and that it can be cued positively to enhance the

therapeutic effect of treatments.

� Describe the psychological or neurobiological

mechanisms, and appreciate that individual re-

sponses vary widely, can be significant in

magnitude, and can be negative (nocebo).

� Discuss the research agenda, including scrutiny

of the placebo effect in research, more recent

research on placebo mechanisms, and trans-

lation of the effect in clinical practice.

� Explain that as clinicians, we are part of the pa-

tient’s contextdwhat we say and how we behave

interact with an individual’s learned history to

influence the outcomes of treatment.
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A placebo is an inert treatment that is not designed to have

any therapeutic value, such as inert tablets or injections,

sham surgery, and other procedures with no therapeutic

value. Placebos are widely used in clinical research to provide

control arms when evaluating the effects of drugs and other

interventions. In a clinical context, knowingly administering

an inert treatment without the patient’s explicit consent

would be unethical, although the practice was widespread in

the history of medicine until the first half of the 20th century

as an accepted therapeutic strategy. Factors relevant to pla-

cebo mechanisms can also result in therapeutic advantage

when active treatments are delivered non-deceptively. The

focus of this article is the usefulness of such responses in
f Anaesthesia. All rights reserved.
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The management of chronic pain
practice, which has been most widely researched in clinical

and experimental pain settings.

A very early allusion to contextual (not explicitly thera-

peutic) factors important to treatment success was from

ancient Chinese medicinedThe Yellow Emperor’s Inner

Classic (Huang Di Nei Jing) from the first century BCE: ‘If a pa-

tient does not consent to therapy [acupuncture] with positive

engagement, the physician should not proceed as the therapy

will not succeed’.1 This statement suggests an appreciation

that contextual factors are relevant to treatment success,

which increased in Western literature through the 19th and

20th centuries. In Henry Beecher’s milestone 1955 paper, ‘The

powerful placebo’, the placebo groups of 15 placebo-

controlled trials were examined, and it was concluded that

this effectdaveraging approximately 35% of patientsdwas

attributable to placebo. Although methodology and conclu-

sion have since been questioned, the ubiquity and signifi-

cance of placebo effects in trials, and clinical practice, are now

established.2
Definitions

The terms placebo effect and placebo response are often used

interchangeably. However, it is important to differentiate the

two.

Placebo response is the response observed in the placebo

arm of a research trial. In a clinical setting, it is a positive

response noted in or described by a patient, which is not

attributable to the active treatment itself.

In contrast, placebo effect is the difference in the presence

or severity of symptoms between the placebo group and an

untreated control arm, and therefore controls for other fac-

tors, such as natural history of the condition.3

The nocebo effect has also been described, and is the

negative counterpart of the placebo effect. Examples include

adverse effects or worsening of symptoms not directly caused

by a treatment, when compared with an untreated control

arm. It has been studied to a lesser extent than the placebo

effect, largely because of ethical considerations.
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Other phenomena misattributed to a placebo
effect in research and clinical practice

In research, the response magnitude in the placebo group is

in fact an observed difference involving true placebo effect

and a number of quite distinct and important factors, which,

if not recognised, overestimate the magnitude of the placebo

effect. Similarly, clinical responses to treatment may be

related to a number of these same factors. Whilst there is a

ready appreciation of the need to control for these effects in

research, it would equally serve the clinician to be aware that

such factors may be influencing apparent treatment

responses.
Fig 1 (Used with permission from fig. 27.1, p. 363, Wall and Melzack’s Text-

book of Pain, 6th Edn., 2013, ISBN: 9780702040597). At the time of enrolment

(the clinical corollary of which is the new patient assessment), pain

severity is at its highest. Over time, even with no treatment, pain levels

may reduce (natural history and perhaps regression to the mean). With

treatment (drug or any treatment), the pain reduces to a greater degree, in

part because of the ‘intrinsic’ treatment effect, and partly from the placebo

effect.
Regression to the mean

Regression to the mean describes a phenomenon whereby if a

fluctuating variable is extreme when first measured (e.g. pain

severity), then it is likely to be closer to the mean on repeated

measurement. When patients present to healthcare pro-

fessionals, receive treatment, or are recruited into trials,

symptoms are generally likely to be more severe. Natural
random fluctuation in symptoms may be wrongly ascribed to

placebo or to treatment.
Natural history

The natural history of some symptoms is such that they are

likely to resolve over time. If the natural history of the

symptoms matches that of the study period, then it may

appear that the symptoms of patients in the placebo group

have improved as a result of placebo or treatment (Fig. 1).
Additional treatments

Patientsmay receive additional treatments that are difficult to

control for. This is especially the case when treatments are

integrated, for example in an interdisciplinary pain clinic

setting.
Response bias: patients

Social factors may influence the reporting of outcomes from

trials. Patients who believe they are receiving treatment may

over-report improvements in symptoms. There may be a

clinical corollary: patients may also over-report symptoms at

initial consultation to expedite treatment or gain access to

what is perceived to be a more effective treatment.
Reporting bias

Reporting bias from clinicians or investigators may lead to

bias in any study. Blinding aims to limit this bias. However,

double blinding is not possible in some study designs, and in a

clinical paradigm, clinician belief/expectation affects a pa-

tient’s response.
Hawthorne effect

The Hawthorne effect describes the process by which the

mere fact of observing subjects within a trial may change the

behaviour of the subjects.
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Mechanisms underpinning placebo effects

Psychological and neurobiological mechanisms influencing

the placebo effect are complex, and it appears that there is not

one singular pathway, but many different effects and

mechanisms.

Psychological mechanisms

There have been two main schools of thought in relation to

the psychologicalmechanisms of the placebo effect. These are

conditioning and expectancy.

Conditioning
The conditioning hypothesis suggests that placebo responses

result from automatic, unconscious pairing of stimuli via

Pavlovian conditioning. An individual may experience a

reduction in pain (unconditioned response) after an analgesic

intervention, such as an injection (neutral stimulus) con-

taining an analgesic agent (unconditioned stimulus). The

pairing of the injection and a reduction in pain may lead the

injection (conditioned stimulus) to result into a reduction in

pain (conditioned response) without the presence of the

original analgesic agent.

Expectancy
Expectancy theories of placebo consider the conscious

expectation of a situation to impact the individual’s responses

within that context. Expectations are formed from prior

experience; for example, previous positive experiences of

visiting a doctor could lead to an expectation of further posi-

tive experiences. Social learning, such as responses to au-

thority, others’ experiences of healthcare, or how likely we are

to experience positive outcomes, could all influence placebo

responses according to expectancy theory.

Synthesis
Previous research has suggested two distinct schools of

thought regarding psychological mechanisms underpinning

placebo effects. More recent debate has questioned whether

they are mutually distinct mechanisms. Stewart-Williams

and Podd proposed a model in which conditioning and ex-

pectancy theories complement and interact to produce an

effect (Fig. 2).4 Within this combined model, individual
Input:
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Fig 2 Stewart-Williams and Podd’s (2004) combined model of placebo response.4
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differences can influence a general process upon which the

response is underpinned (i.e. how our conscious experience

can influence our unconscious physiological responses).

Viewing the placebo response as a product of prior learning,

expectation, and unconscious physiological conditioning

helps clinicians and researchers to consider the placebo effect

more in line with the prevailingmodels of chronic pain, which

have grown from Engel’s 1977 biopsychosocial model. A syn-

thesis of conditioning and expectation theories also comple-

ments work conducted on pain matrix conceptualisations of

pain perception by Tiemann and colleagues, which have been

shown to rely on top-down and bottom-up processing to

modulate pain perception, and Miller and Kaptchuk’s model

of contextual healing.5,6

The placebo response is a function of the psychosocial

interaction of the patient with the context surrounding a

treatment. Indeed, such is the assumed impact of context

upon placebo responses that Miller and Kaptchuk argued for

the term ‘contextual healing’ to be used.6 The term contextual

healing assumes that the context the patient finds themselves

within (clinical environment, cognitive and affective

communication of the clinician, the administration ritual, and

the patient’s cognitive and affective histories) can influence

the magnitude of the placebo response.

These contextual factors have been examined in a study of

placebo acupuncture. Patients with irritable bowel syndrome

were allocated to no treatment; sham acupuncture alone; or

sham acupuncture with ‘augmented ‘interaction involving

warmth, attention, and confidence.7 Over 3 weeks, 28% of

patients in the no treatment group reported ‘adequate

reduction ‘in symptoms, compared with 44% in the sham

acupuncture group and 62% of patients in the sham

acupuncture with augmented interaction. This study in-

dicates that components of the placebo effect can be incre-

mentally added as a graded escalation of component factors.

However, it is not clear if the overall effect is simply additive,

or factors inherent in patients’ responses are dynamically

interactive.

The context and strength of expectations associated with

giving a placebo infusion were studied in a 2001 study of pa-

tients who had undergone a thoracotomy and were receiving

a combination of buprenorphine analgesia as required and a

saline infusion. The first group was told that the infusion was
on:
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The management of chronic pain
inert, the second group was told that the infusion may or may

not contain a powerful painkiller, and the third groupwas told

that the infusion contained a powerful painkiller. All groups

recorded the same degree of relief. The third group who was

told the saline infusion was an analgesic drug used 33% less

buprenorphine than the control group, whilst the second

group used 20% less. The expectation of analgesia, reinforced

by verbal cues given, influenced the requirement for

analgesics.8

The clinician may also be influencing the placebo effect in

subtle ways not recognised overtly by either the patient or the

clinician. In a study examining the effects of clinician expec-

tations, patients in two groups received placebo, opioid anal-

gesic, or naloxone. However, in one group, the clinicians

believed no patients would receive an opioid.9 The placebo

response in this groupwas reduced comparedwith the second

group, indicating that clinician expectations were affecting

the placebo response.

Clinician interaction style can influence an individual’s

response to treatment. Positive consultation styles have been

found to be associated with the resolution of physical symp-

toms compared with negative consultation styles.10 In addi-

tion, we consider phenomena, such as ‘white coat syndrome’,

when thinking about how clinicians can influence a patient’s

behaviour dependent upon non-verbal communication or

even dress code.

In consideration of various factors that influence the pla-

cebo response, the evidence suggests that the context and

environment interact with the individual’s physiology, as

depicted in Figure 3.11
Neurobiological mechanisms of placebo and nocebo

Placebo
The neurobiology of the placebo effect was first demonstrated

in 1978 when it was shown that giving the opioid antagonist

naloxone could block the placebo response, indicating the

involvement of endogenous opioids.12 Subsequently, their

role was shown to differ depending on the context, in which

the placebo response was induced. In an experimental model

of pain, naloxone blocked the placebo response related to

expectation and conditioning with opioids. When the placebo

response was induced with non-opioid conditioning using an

NSAID, this response was naloxone insensitive.13

Cholecystokinin (CCK) has known anti-endogenous opioid

actions. Administration of the CCK antagonist proglumide

was found to enhance placebo analgesia. Opioid-induced

placebo analgesic response appears to be mediated by a bal-

ance between endogenous opioids and CCK.14

In an experimental pain study, subjects were conditioned

either with morphine or ketorolac during experimental arm

tourniquet pain. The placebo response in the ketorolac group

was blocked by the administration of the CB1 receptor

antagonist rimonabant, which had no effect in the morphine

group, indicating that the placebo response to the NSAID was

mediated by the endocannabinoid system.15

Other neurotransmitters that have been found to be

involved in the placebo effect include dopamine, oxytocin,

and vasopressin. In patients with Parkinson’s disease, in-

creases in endogenous dopamine release in response to pla-

cebo administration were observed, comparable with those of

therapeutic doses of levodopa or apomorphine.16 In addition,

vasopressin has been found to enhance the expectation-

induced placebo analgesia effects on experimental pain in
women, but not in men.17 The influence of oxytocin on the

placebo effect has yielded conflicting results, with some evi-

dence of enhancement of placebo effects on experimental

pain response in male volunteers.18

Nocebo
Cholecystokinin secretion and dopamine inhibition have been

shown to play a role in the nocebo hyperalgesia response and

activation of the hypothalamicepituitaryeadrenal (HPA) re-

sponses with increased plasma adrenocorticotropic hormone

and cortisol. Nocebo hyperalgesia and HPA responses are

antagonised by the anxiolytic drug diazepam, whereas the

CCK antagonist proglumide blocks nocebo hyperalgesia

without affecting HPA activity.19 Functional neuroimaging has

shown involvement of areas of the brain involved with

anticipatory anxiety, for which the clinical correlate may be

fear avoidance, and in the commonly observed scenario when

the patient flinches or withdraws before touch or palpation in

the expectation of pain.20

Neuroanatomy
Neuroimaging studies have indicated involvement of the

dorsolateral prefrontal cortex, rostral anterior cingulate cor-

tex, hypothalamus, rostral ventromedial medulla, and peri-

aqueductal grey in modulating the placebo effect both in

terms of observed neuronal activity, but also in reported levels

of pain after administration of naloxone.21 The neural cir-

cuitry implicated in this study is hypothesised to be demon-

strating both top-down and bottom-up processing.
Placebo effects in clinical settings

Placebo effects are ubiquitous in pragmatic clinical settings

and are of relevance to clinical outcomes, particularly in the

context of acute and chronic pain. These effects depend on

factors related to the treatment, the patient, and the clinician.

The complex dynamic interaction of these factors is what

determines the eventual direction and magnitude of placebo

response in any given patient, within a specific context.

Placebo mechanistic studies are usually carried out in

healthy volunteers, but clinical studies revealing placebo ef-

fects in patients have included numerous pain conditions,

including acute postoperative pain, headache, neuropathic

pain, low back pain, and irritable bowel syndrome.
Placebo effects on drug treatment

The important study (also referred to in the section on psy-

chological mechanisms) in patients after thoracotomy in-

dicates the importance of positive verbal cues on improving

analgesic outcomes. Whilst inert treatment given with

deceptive intent is unethical in clinical practice, other studies

by the same authors demonstrated that non-deceptive overt

delivery of analgesia, given with positive verbal cues, was

superior in reducing pain compared with hidden administra-

tion, confirming that patient expectation may be positively

modified to improve analgesia.22

It is probable that positive (although importantly, ethically,

accurate) information about medication may improve its

effectiveness.

A qualitative study on patient use of medication as pre-

scribed found that whilst patients were pragmatic rather than

idealistic in using a wide range of prescribed medication, past

medication experiences and relationships with healthcare
BJA Education - Volume 20, Number 11, 2020 385
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colleagues (2018).11 DLPFC, dorsolateral prefrontal cortex; HT, hypothalamus; PAG, periaqueductal grey; rACC, rostral anterior cingulate cortex; RVM, rostral

ventromedial medulla.

The management of chronic pain
providers were particularly influential, which appear to be

consistent with recurring themes of experience and expecta-

tion, and of practical utility in optimising analgesic use in pain

clinic and community settings.23

The clinic environment itself may have relevance to both

nocebo and placebo effectsdor potentially individual patient

responsesdas these can be influenced by social learning or

contagion, with evidence that vicarious experience is a

factor.24
Placebo effects in a pain management programme

A pain management programme (PMP) is a group intervention

for chronic pain that has been embedded in clinical practice.

Many PMPs are based on models, such as cognitive behaviour

therapy or acceptance and commitment therapy, and as such

aim to promote a supportive psychotherapeutic context.

Treatment complexity explains an absence of research on

placebo in this area. Positive contextual factors, such as

interpersonal peer interactions and repeated positive experi-

ences of a PMP, would theoretically have a beneficial impact

upon patients in addition to the educational materials pre-

sented at the groups.
Placebo effects on X-ray-guided interventions

The ubiquity of the placebo effect on procedures is recognised

in clinical practice guidelines. Studies examining responses to

facet joint injections and medial branch blocks (MBBs) have

used saline injections as a control. These injections are

designed as a placebo intervention (albeit one that involves

needle puncture and injection of saline). Some patients

receiving saline injections do report pain relief, and in one

study, 32% of such patients reported greater than 50% pain
386 BJA Education - Volume 20, Number 11, 2020
relief after the injection of saline.25 Guidelines for the inves-

tigation of lumbar facetogenic pain suggest that MBBs

resulting in 80% pain relief should be repeated in putatively

positive responders, before radio-frequency neurotomy, with

reported false-positive rates of MBBs between 25% and 41%,

which may be a placebo response.26

It is likely that placebo responses are present in all needle-

based pain interventions.
Individual factors

Not all individuals display response to placebo. This can in

part be explained by individual physiological differences, but

also to psychological factors, as discussed earlier. Several

studies have looked to identify particular psychological

characteristics, which give insight into how an individual

would respond to placebo. Corsi and Colloca found that pla-

cebo responses were negatively correlated with anxiety

severity and pain.27 They also reviewed other research that

suggested that placebo was associated with optimism, sug-

gestibility, empathy, openness to experience, and somatic

focus, whilst nocebo was associated with pessimism, anxiety,

and catastrophising. Whilst in a clinical setting it would be

impractical to administer a battery of psychometric tests to

each individual, it is important to consider how psychological

factors can influence the response to treatment and how

these factors could be incorporated into ‘treatment as usual’

within a clinical setting.
Conclusions: clinical usefulness of the
placebo effect

Placebo effects are many and varied, and have particular sig-

nificance in the treatment of pain. Whilst the administration
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of a placebo as a deceptive and sole treatment is appropriately

limited by ethical considerations, the same mechanisms un-

derlying placebo effects apply to the administration of active

treatments in pragmatic clinical settings.

The context surrounding the administration of all treat-

ments is very important. Comparisons of open with hidden

administration of drugs have shown that treatment is more

effective when given openly with the patient expecting an

effect. Expectation, both on the part of the patient and the

clinician, influences the context, as does conditioning (prior

experience), consultation style, and many other factors sur-

rounding the treatment.

This highlights the attention we should pay to the context

surrounding the treatments we give. Since it is demonstrated

that placebo effects exist in routine clinical care as a result of

therapeutic rituals, the doctorepatient relationship, and

psychosocial context, it is appropriate and advisable to

maximise these effects. The importance of this placebo

component of treatment, even when no ‘placebo’ is admin-

istered, should not be underestimated and should be exploi-

ted for the benefit of the patient.

It is important to offer the ‘right’ treatmentdthat is, the

one(s) most likely to ‘work’dearly, as this increases the

chances of therapy being successful. Debate has historically

presented two opposing underlying mechanisms that govern

the placebo effect. However, recent thinking has pointed to a

synthesis of conditioning and expectation models, which al-

lows us to consider a person’s physiological response in the

context of their learned history. Therefore, therapeutic

effectiveness may be further enhanced by clinicians who

consider the individual and environmental contexts that pa-

tients find themselves within, and use the conditioning and

expectation effects that we are all subject to when engaging in

therapeutic encounters.
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