
Luana Colloca, MD, PhD, MS

Associate Professor

University of Maryland 

School of Nursing and Medicine

Baltimore, USA
colloca@umaryland.edu

The impact of what we tell patients: 

Potentiellenocebo effekter i kommunikationen

mellem klinikere og patienter med smerte

mailto:colloca@umaryland.edu


Learning objectives
This lecture focuses on the 

psychoneurobiological mechanisms of nocebo 

effects. 

Objectives:

1. Examine how nocebo effects are generated 

behaviorally and at the level of brain 

mechanisms

2. Comment on the implication of nocebo 

effects



Colloca, Annu. Rev. Pharmacol. Toxicol. 2019, 59:161-1621

Pain modulatory systems

GENES

Demographics

Psychological 

traits
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o Nocebo responses: Changes in clinical trial 

outcomes that result from biases, regression to the 

mean, natural history, and co-interventions - no 

inclusion of a no-treatment arm 

o Nocebo effects: Changes in neurobiological and 

clinical outcomes that result from patientsô 

perception, expectations, prior experience and 

the therapeutic encounter - inclusion of a no-

treatment group

Nocebo effects vs nocebo responses 



Both active and placebo arms of TCA 

had higher rates of AEs than SSRI 

trials, suggesting a link between 

informed consent and AEs. 

Dry mouth: 19.2% in placebo TCA vs 

6.4% in placebo SSRI arm

Rief et al. Drug Saf. 2009;32:1041-1056

Adverse Events (AEs) in antidepressant trials

For a review see: Blasini et al. PAIN Reports 2017  Volume 2 - Issue 2 - p e585
http://journals.lww.com/painrpts/Fulltext/2017/03000/Nocebo_and_pain___an_overview_of_the.2.aspx

http://journals.lww.com/painrpts/Fulltext/2017/03000/Nocebo_and_pain___an_overview_of_the.2.aspx


Nocebo responses in Randomized Clinical Trials

Disease Treatment Nocebo

Responses

Drop-

out

Ref.

Migraine symptomatic 

treatments

preventive 

treatments

18.45%

42.78%

0.33%

4.75%

Mitsikostas

DD et al. 

Cephalalgia. 

2011 

Tension-type 

headache 

preventive 

treatments
23.99% 5.44% Mitsikostas DD 

et al. 

Cephalalgia. 

2011 

Fibromyalgia Symptomatic

treatments
67.2% 9.5% Mitsikostas DD 

et al. Eur J 

Neurol. 2011

Colloca and Miller, Psychosom Med. 2011 :73(7):598-603



NOCEBO EFFECTS

NEGATIVE EXPECTATIONS

Negative Behavior 

and/or  clinical 

outcome changes

Decoding 
Information
processes

An integrative model for nocebo effects

Colloca and Miller, Phil Trans R. Soc. B 2011 ; 2011:366 1859-1869 

Instructional learning

Vicarious learning

Experiential learning



Placebo 

intervention

Electrical

shock

Low tactile

High tactile

Low painful

Verbal suggestions and conditioning in 

nocebo effects



Verbal 
suggestion

Conditioning
Verbal 
suggestion

Conditioning

Verbal 
suggestion

Conditioning

nocebo nocebo nocebo

placebo

Verbal 
suggestion

Conditioning

Low tactile

High tactile

Low painful

Colloca L, et al. Pain  2008; 136:211-8 

Intensity of stimulation



Role of verbal suggestions and conditioning in nocebo effects
Nocebo suggestions create allodynia and 

hyperalgesia

Colloca L, et al. Pain  2008; 136:211-8 



Partial reinforcement 

Au Yeung et al. Pain. 2014;155(6):1110-7

Nocebo effects and partial 

reinforcement



Negative partial reinforcement 

Colagiuri et al. J Pain 2015; 16: 995-1004



Rodriguez-Raecke et al., J Neurosci. 2010; 30:11363-11368

óRepeated pain over several days 
will increase your pain sensation 
over time e.g., from day to dayô

Communication of pain induces long-lasting 
hyperalgesia



Effect of negative treatment expectations on drug 
efficacy

Negative 
expectations

+        
remifentanil

Effect of 
remifentanil
alone

Positive 
expectations 

+ 
remifentanil

Bingel et al. Sci Transl Med (2011) 3, 70ra14 



The effect of treatment expectations on drug 
efficacy Intrinsic effect of remifentanil

Expectancy modulation of remifentanil

Bingel et al. Sci Transl Med (2011) 3, 70ra14 



Nocebo hyperalgesia ςa spinal cord study

Geuter and Buchel. J. Neurosci. 2013;33(34):13784-90


