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RELEVANT AFFILIATIONS



1. Gain an understanding of placebo ef fects terminology, principles 

and neurobiology 

2. Appreciate the factors that contribute to placebo ef fects in 

cl inical sett ings 

3. Develop a framework for how placebo ef fects impact cl inical 

tr ials 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 ef fects in medicine and 

society

OBJECTIVES



SECRET OBJECTIVE



TRAINING IN NEUROMODULATION & 

BRAIN STIMULATION

Dr. Michael Fox

Dr. Alvaro 

Pascual-Leone

Dr. Emiliano Santarnecchi



NON-INVASIVE BRAIN STIMULATION



REVIEWING CLINICAL TRIALS 
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AND IN NEUROLOGYé



CONVENTIONAL ATTITUDES



HARVARD PROGRAM IN PLACEBO STUDIES



RECENT BRIEF SYNOPSIS



INTRODUCTION TO PLACEBO EFFECTS1



PLACEBO EFFECTS



NEUROIMAGING STUDIES



CURRENT NEUROIMAGING

Wager and Atlas 2015, Ashar et al 2017



BLOCKING STUDIES



DOSE-RESPONSE RELATIONSHIP

Augmented  = placebo + 

ñpatient-practitioner relationship 

augmented by warmth, 

attention, and confidenceò 



KNOCK-OUT MODELS

Enck et al. 2013



HOT TOPIC! 



UNDERLYING PRINCIPLES & MODELS



ÁExpectancies 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 



CONDITIONING 

Morphine Morphine Morphine Saline
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ÁExpectancies 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



NOCEBO EFFECTS

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

related information, beliefs, and/or experiences



PLACEBO EFFECTS IN MEDICINE2



TWO MAIN CONSIDERATIONS

The Patient The TreatmentThe Patient 



A CURE ALL?



PATIENT POPULATIONS OF INTEREST

Chronic Pain
Anxiety Disorders
Irr i table Bowel Syndrome
Depression
Parkinsonõs Disease
Asthma 
Fibromyalgia 
Migraine
Functional Neurological Disorder
Concussion
Insomnia 
Al lergy syndromes
Chronic Fatigue 
é



IN PSYCHIATRYé



CASE EXAMPLE 1

òFUNCTIONALó BRAIN DISORDERS



LONG AND DARK HISTORY RELATED TO 

PLACEBO EFFECTS

Genetic Literacy Project

ñScienceôs 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.ò



OVERLAP IN IMPLICATED 

BRAIN REGIONS

Placebo Network 



CASE EXAMPLE 2 

òSTRUCTURALó BRAIN DISORDER

Placebo responsiveness Í òfakeó disorder  



CASE EXAMPLE 3 

GENERAL MEDICAL DISORDER 



PLACEBO EFFECTS?


