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In the context of RCTs

Placebo effect  

= 

Clinical effects induced by an “inert” agent or sham treatment

Definition (1) 

“Placebo” is the Latin word for “I shall please” and appeared

in the opening phrase, “Placebo domino in regione vivorum,” of the 

Catholic Vesper for the Dead, psalm 116, 9th verse.

The New Medical Dictionary, published in 1785, described placebo as 

“a commonplace method or medicine”

In 1811, the revised Quincy's Lexicon-Medicum

defines placebo as 'an epithet given to any medicine adapted
more to please than to benefit the patient'



Pioneer scientific studies

Henry Beecher



1784: first reported placebo-controlled medical

experiments to debunk the healing practices of 

mesmerism.

A study designed by Benjamin Franklin and Antoine Lavoisier



The placebo controversy



Placebo response vs placebo effect

Definitions (2)

no treatment

Placebo 

effect

Drug effect

active placebo
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Biases and false 

positives

Co-interventions

Natural history

Placebo
effect

The placebo effect is only one of the non specific 

mechanisms 

Colloca L, Finniss D, Benedetti F. Placebo and Nocebo. Hodder Arnold, 2008:499-513

Colloca L, Benedetti F. In: Price D. D., Bushnell C., eds. Seattle, WA: IASP 2004, 29:187-205

Hawthorne effect

Regression to the 

mean



Overall moderate placebo effect in 

studies related to pain, nausea, 

asthma and phobia (ES about 0.5)

Larger placebo effects in pain studies using devices 

in comparison with those using pills (ES over 0.8)



Definition (2)

« Placebo effects are improvements in patients’ 

symptoms that are attributable to their participation in 

the therapeutic encounter, with its rituals, symbols, and 

interactions » (Kaptchuk, 2015)



The placebo effect is not a response bias, but involves 

specific neurobiological mechanisms

Decreased activity in 

The “pain matrix”

Increased activity in 

areas involved in 

pain modulation



Placebo effect is present in many conditions 

- Pain, depression, anxiety, Parkinson disease, asthma, nausea, etc. 

Placebo effect is seen with all kind of treatments

- Drugs, surgery, complementary medicine, psychotherapies, etc. 

Placebo does not “cure” (no pathophysiological 

effects) but can significantly improves symptoms



Magnitude of the placebo response

10 % to 50 % across various pain conditions
(50% decrease in pain intensity)

- 15-30% in neuropathic pain studies (Arakawa et al., 2015) 

- 16% in dental pain  (Averbuch and Katzper, 2015)

- 20-50 % in migraine (Macedo et al.  2006)

- 15-40% in fibromyalgia (Hauser et al., 2011)

- 20% pancreatic pain (Capurso et al., 2012)



Percentage of the observed response attributable 

to placebo responses in studies related to 

osteoarthritis pain

Zou  et al., Ann Rheum Dis 2016



The placebo response can be larger 

than the active drug

Bouhassira et al., Pain 2023

Zubcevic et al., Eur J Pain 2023



Placebo effect is higher with invasive treatments

Intra-articular > topic>oral
for OA pain



Placebo and surgery





Duration of the placebo effect

Attal et al., Brain 2021



Factors modulating the placebo effect/response:

non verbal cues

Color of the pills 

Dose 

Invasive vs 

non invasive treatment

Administration 

route

Other factors: price, size and forms, brand-labelled/generic

Meissner and Linde, 2018



Higher price placebo had stronger analgesic effects and  was 

associated with a stronger activation of brain areas 

involved in pain modulation.



Understanding the formation of placebo responses:
Psychological theories

Verbal suggestion/expectations -
anticipating a clinical benefit 
induces a placebo response –
the patient experiences a health 
outcome and a change in the 
state of disease and illness 

Conditioning – like Pavlov’s dogs, 
a patient responds to stimuli 
which accompany the 
administration of a therapy 
because she/he has experienced 
benefit from such therapy in the 
past

Mostly based on experimental studies



Significant difference only in 

OA patients

Significant effects of 

expectations in both sham 

and acupuncture groups

The role of expectations



Sham and acupuncture induced similar effects, 

but in both groups  the analagesic effects were 

directly related to expectations and 

“acupuncturists’ style”





Importance of unconscious expectations?

Other studies have reported variable effects of 

expectations in clinical studies



Similar placebo analgesia

in TMD patients and HCs

but, in patients, analgesia 

was not mediated by 

expectations



The role of classical conditioning has been well 

established in experimental setting, but less 

in clinical studies

It is possible to decrease

opioids consumption, by 

pairing opioids with 

placebo administration



Main determinants of the placebo effect

- Clinical encounter 

- Patient-physician relationship (attention, empathy, trust, competence, 

proximity, etc.)

- Quality of the doctor-patient communication (verbal and non verbal)

- Associative processes

- Medical Ritual



How to investigate further the role of 

contextual factors? 

Four groups of LBP patients

receiving active or sham electrotherapy 

associated with enhanced or limited TA

High TA increased

the effects of both sham 

and active electrotherapy

Sham treatment with enhanced TA

was better than active treatment with low 

TA



Are there predicting factors of the placebo effect ?

- Learning and conditioning: prior experiences of pain and of treatment

- Patients characteristics (extraversion, agreeableness, openness, 

less emotional distress or catastrphizing)

- Practitioner characteristics (expectancy of pain relief, empathy) 

- Verbal suggestions  (Vase et al., 2003; Verne et al.  2003)

- Patients-practitioner relationship (Kaptchuk et al., 2008)

Patients expectations about pain relief: are 

they predictive?



Specific brain 

connectivity 

patterns can 

predict the 

placebo effect



Study designs used to analyse the placebo effect



Which study design to better assess the 

placebo and non specific effects?

Most of the RCTs analyzed the placebo response, but not the 

placebo effect

- Open-hidden treatment

- Balanced-placebo design

- Double-blind vs decetptive

- Dose-Extending placebo design

- Open label design



Colloca L, et al. Lancet Neurol. 2004;679-84

The Open-Hidden administration paradigm

Morphine (10 mg) interruptionMorphine (10 mg) administration
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Amanzio M et al., Pain 2001

Benedetti F et al., J Neurosci, 2003

Colloca et al, Lancet Neurol., 2004

Placebo effects without any placebos

Open-hidden 
paradigm

BUPRENORPHINE TRAMADOL KETOROLAC METAMIZOL
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Drug effect Control
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The balanced-placebo design: control for the role of 

verbal information





Results

1 - The placebo presented as active was

similar to the active presented as placebo 

2 - More than 50% of the active drug effects

can be attributed to the placebo effect

3 - The placebo presented as placebo was

better than no treatment.



Is it possible to induce a placebo effect

without diceiving the patients?



Flow chart



Results

Effects on pain

mean = 30 % 

Effects on function



Satisfactory pain 

relief in 59% of 

the patients



Is the additivity assumption true?

placebo
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The drug effect is

the sum of the 

placebo and 

specific effects



The total effect

was lower than

placebo + drug effect



Has the placebo effect increased over the last 

decade?

- This has been reported in studies related to antidepressants, 

antipsychotics (e.g. Bridge et al., 2009 Agid et al., 2014)

Is it the same in pain studies?

- Suggested reasons: the most recent studies were associated with 

larger sample sizes, longer duration of the study, increase in the 

number of sites, less un-blinding, etc.



Only in the US

a recent analysis tend

to contradict these results

The trend was mainly due 

to the studies performed  

up to 2000



Is it possible to reduce the placebo effect by 

excluding the placebo responders?

- Placebo run-in phases, 

- Enriched enrollment, 

- Randomized withdrawal, etc. 

overall, these 

approaches have not 

been successful

The large variability of the placebo responses which might be related to 

the fact that the response to placebo is more a state than a trait

The placebo effects might be related to the drug effect 



Conclusions

- Unspecific effects represent a large proportion of the observed 

responses in pain studies.

- It is important to distinguish placebo effect and placebo response. 

- Major improvement in our understanding of the mechanisms of 

placebo analgesia, but most of the studies were done in healthy 

volunteers.

- Several factors influence the placebo effect, but no reliable 

predictors have been identified so far. 

- Expected level of pain relief and desire for pain relief seem to be 

major determinants (predictors?) of the placebo effect. 

- Is the placebo effect a state or trait?


