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o Predictive factors of placebo effects in chronic pain:

o Sociodemographics / disparities (e.g., sex, race/ethnicity)

o Psychological and clinical factors (e.g., fear of pain, insomnia)

o Biological signatures (e.g., omics)

o Sleep phenotypes and placebo effects in chronic pain

Learning objectives
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Placebo and drug effects 
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Placebo effects without placebos
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Placebo effects: Psychoneurobiological mechanisms
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Psychological 
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Nocebo  effects

Colloca, Annu Rev Pharmacol Toxicol. 2024 
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Prior experiences and expectancies 
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When expectancies are violated
V

A
S 

(m
ea

n
 ±

se
m

)

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10

Matched cues (50%) 

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10

Unmatched cues (50%)

trials

left inferior parietal cortex, including the 
supramarginal gyrus and angular gyrus

V
A

S 
(m

ea
n

 ±
se

m
)

Matched    Unmatched cues 



Observe to get pain relief

Colloca and Benedetti, PAIN 2009
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phase
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Transfer of placebo analgesia

Schenk and Colloca, Neuroimage 2019



DLPFC-TPJ connectivity and placebo effects

DLPFC = Dorsolateral prefrontal cortex
TPJ = Temporoparietal junction



Colloca et al. Psychother Psychosom 2020

Placebo effects and translational research 



Distribution of individual placebo effects 

TMD = temporomandibular disorder, HC = Healthy controls

Colloca et al. Psychother Psychosom. 2020 

Colloca Ann Review Toxicol and Pharmacology 2024



Okusogu et al. PAIN 2020

Participant-experimenter race/ethnicity and sex

concordance

Olson et al. PAIN 2021
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Wang et al. PAIN 2021

Placebo responders vs non-responders: 

Contribution of psychological factors

TMD = temporomandibular disorder; HC = Healthy controls



Expectations, conditioning, and placebo effects

EM = Emotional distress  RS = Reward seeking    

FC = Pain related fear and catastrophizing   EO = Empathy and openness 
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OPRM1, COMT, and FAAH genetic variants for 

estimating placebo effects 

Colloca et al. PAIN 2019

3 SNPs in the opioid receptor mu subunit (OPRM1 rs1799971), catechol-O-
methyltransferase (COMT rs4680), and fatty acid amide hydrolase (FAAH rs324420) genes 
have been associated with placebo hypoalgesia



Transcriptomic profiles and placebo effects

Colloca et al Clin Pharmacol Ther. 2024



Distribution of poor and good sleepers

Wang et al., J of Pain 2024



Distribution of poor and good sleepers

Wang et al., J of Pain 2024
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Insomnia reduces placebo effects

Wang et al., J of Pain 2024
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Number of hours of sleep and placebo effects

Wang et al., J of Pain 2024



Overall take-home messages

o Placebo effects are neurobiological responses 

o Sociodemographic factors influence placebo effects with 
AfroAmerican Blacks having smaller placebo effects and 
women having larger placebo effects

o Sleep patterns influence placebo effects: long-term 
insomnia reduces placebo effects in the presence of 
chronic pain.
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