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Voundouris et al pain 38 (109-116) 1989 
Voundouris et al pain 43 (121-128) 1990 
Montgomery and Kirsch Pain 72 (107-113) 1997 

Placebo cream Placebo cream 

Treatment Expectation and Placebo Analgesia 

The Brain and Reality 

Verbally induced expectations AND implicit expectations induced by conditioning  

Price et al  Pain 127 (63-72) 2007 
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International Affective Picture System 
(IAPS) 

Petrovic et al Neuron 46, (957-969) 2005 
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Day 2 – The brain and the placebo effect 
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Opioid receptor imaging of Placebo Analgesia 

Zubieta et al Journal of Neuroscience, 25 (7754-7762) 2005 
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Naloxone 

Eippert et al Neuron 63 (533) 2009  
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Anterior Cingulate and Attention 

Bush et al Journal of Neuroscience, 4 (215-225) 2000 
Etkin et al Neuron 21 (871-882) 2006 
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Orbitofrontal cortex 
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Petrovic et al Pain 150 (59-65) 2010 

Placebo analgesia vs. opioid analgesia 
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Motivational and homeostatic goals in Obfc 
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Orbitofrontal cortex in placebo analgesia: 
Cognitive processes including emotional goals, expectations, 

emotional tracking and aversive error signals. 
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Placebo analgesia (PET-study) Emotional placebo (fMRI-study) 
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Hypothesis: The placebo effect is 
just a concequence of a system 
trying to understand and predict the 
world. 
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(concious manifestation) 
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(non-conscious manifestations) 
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(eg visual and auditory stimuli) 

Internal signals 
(eg pain, emotion, depression) 
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Supression 
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Placebo and Expectations 

The Brain and Reality 
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Benedetti et al Journal of Neuroscience 26 (12014-12022) 2006 
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Amanzio et al Journal of Neuroscience  19 (484-494) 1999 

Placebo and Conditioning effects 
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Benedetti et al Journal of Neuroscience  23 (4315-4323) 2003 
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