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RELEVANT AFFILIATIONS
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1. Gain an understanding of placebo effects terminology, principles

and neurobiology

2. Appreciate the factors that contribute to placebo effects in

clinical settings

3. Develop a framework for how placebo effects impact cl inical

trials and measurements of ef ficacy in research

4. Appreciate specific placebo-related issues relevant to the field of

non-invasive brain stimulation

5. Debate ethical considerations of placebo effects in medicine and

society

OBJECTIVES
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SECRET OBJECTIVE
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TRAINING IN NEUROMODULATION & 

BRAIN STIMULATION

Dr. Michael Fox

Dr. Alvaro 

Pascual-Leone

Dr. Emiliano Santarnecchi
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NON-INVASIVE BRAIN STIMULATION
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REVIEWING CLINICAL TRIALS 
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AND IN NEUROLOGY…
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CONVENTIONAL ATTITUDES
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HARVARD PROGRAM IN PLACEBO STUDIES
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RECENT BRIEF SYNOPSIS
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INTRODUCTION TO PLACEBO EFFECTS1
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PLACEBO EFFECTS
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NEUROIMAGING STUDIES
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CURRENT NEUROIMAGING

Wager and Atlas 2015, Ashar et al 2017

Romanella et al. 2022
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CURRENT NEUROIMAGING

Wager and Atlas 2015, Ashar et al 2017

Romanella et al. 2022
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BLOCKING STUDIES
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BLOCKING STUDIES
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DOSE-RESPONSE RELATIONSHIP

Augmented = placebo + 

“patient-practitioner relationship 

augmented by warmth, 

attention, and confidence” 
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KNOCK-OUT MODELS
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UNDERLYING PRINCIPLES & MODELS

PLE
ASE D

O N
OT C

OPY



▪ Expectancies be acquired in a number of ways: 

1. Prior experience of treatment effects (e.g., analgesia after taking a 

medication)

EXPECTANCIES

Overlap with learning/ 

conditioning 
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CONDITIONING 

Morphine Morphine Morphine Saline
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▪ Expectancies be acquired in a number of ways: 

1. Prior experience of treatment effects (e.g., analgesia after taking a 

medication)

2. Verbal instructions or suggestion 

(e.g., being told that a treatment will reduce pain)

3. Social observation 

(e.g., observing symptom relief in another person 

taking same medication)

EXPECTANCIES
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NOCEBO EFFECTS

Nocebo effects = new or worsening symptoms in response to negative health-

related information, beliefs, and/or experiences
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PLACEBO EFFECTS IN MEDICINE2
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TWO MAIN CONSIDERATIONS

The Patient The TreatmentThe Patient 
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A CURE ALL?
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PATIENT POPULATIONS OF INTEREST

Chronic Pain
Anxiety Disorders
Irr i table Bowel Syndrome
Parkinson’s Disease
Asthma 
Fibromyalgia
Depression 
Migraine
Functional Neurological  Disorder
Concussion
Insomnia 
Al lergy syndromes
Chronic Fatigue 
…
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CASE EXAMPLE 1

“FUNCTIONAL” BRAIN DISORDERS
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LONG AND DARK HISTORY RELATED TO 

PLACEBO EFFECTS

Genetic Literacy Project

“Science’s first placebo-controlled blind study 

delivered two important revelations:

1. Animal magnetism does not seem to exist.

2. Individuals can in some mysterious way 

become healthier all on their own if they believe 

they are receiving effective treatment.”
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OVERLAP IN IMPLICATED 

BRAIN REGIONS

Placebo Network PLE
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CASE EXAMPLE 2 

“STRUCTURAL” BRAIN DISORDER

Placebo responsiveness ≠ “fake” disorder  PLE
ASE D

O N
OT C

OPY



CASE EXAMPLE 3 

GENERAL MEDICAL DISORDER 
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PLACEBO EFFECTS?
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PATIENT LEVEL HETEROGENEITY 
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TWO MAIN CONSIDERATIONS

The Patient The TreatmentThe Treatment
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FACTORS IMPACTING PLACEBO EFFECTS
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SHAM-CONTROLLED SURGICAL TRIALS 
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SHAM-CONTROLLED 

SURGICAL/PROCEDURAL TRIALS 
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TREATMENT INTENSIVENESS

“Meta-regression analyses showed that larger 
effects of placebo interventions were 

associated with physical placebo 
interventions” (e.g. sham devices)
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 Conclusion: 1) little/no mention of placebo effects AND/OR 

2) there must be something “active” about our sham?

COMMON DENOMINATOR 

vectorstockPLE
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 Cost, perceived innovation, branding, pi l l  shape/colour… 

OTHER FACTORS
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PLACEBO EFFECTS IN RESEARCH3

EdsurgePLE
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PLACEBO TERMINOLOGY FOR RCTS

Placebo “Response” vs. Placebo “Effects”

▪ Placebo Effects

▪ Other Effects
1. Regression to the mean

2. Spontaneous changes

3. Hawthorne effects 

4. Elevation bias

5. Unknown 

Active Group Placebo Group 

Placebo-controlled Trial 

No Treatment
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CHALLENGES TO CONVENTIONAL 

FRAMEWORK 
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1) BLINDING INTEGRITY
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NOT A UNIQUE ISSUE FOR TMS…

“While most participants correctly 

guessed whether they received a 

placebo or MDMA, this did not 

undermine the study’s results or 

its methodology, which was 

agreed to in advance by the 

F.D.A.”
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2) THE IMPACT OF DIFFERENTIAL 

PLACEBO EFFECTS 
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BRAIN STIMULATION TECHNOLOGIES 

U n i v e r s i t y  o f  Q u e e n s l a n d  

B r a i n s i g h t  T M S
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HOW THE TREATMENT IS FRAMED
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THE EFFICACY PARADOX

Burke et al. 2019
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3) IMPACT OF SHARED MECHANISMS 

BETWEEN PLACEBO EFFECTS & TREATMENT
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PLACEBO NEUROIMAGING 

META-ANALYSIS

Main search terms: “placebo”, 

“expectation” combined with 

“functional magnetic 

resonance imaging”, “position 

emission tomography”, their 

acronyms, and “functional

neuroimaging”
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PLACEBO NEUROIMAGING 

META-ANALYSIS
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COMPARATIVE ANALYSES WITH 

NEUROMODULATION TARGETS
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IMPLICATIONS ON RESEARCH AND 

PRACTICE 
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THE ART OF DELIVERING PLACEBO 

EFFECTS WITHOUT THE “PLACEBO”?

Psychiatric TimesPLE
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FROM NUISANCE TO TREATMENT?
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APPROACHES
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IN THE MEANTIME… REAL-WORLD DATA
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RECENT HEADLINES
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SO HOW DO WE MOVE FORWARD?
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SHIFTING THE SPIN
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