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Brain Mechanisms of Placebo Analgesia 

 

Results: 
 

Four studies investigated whether negative emotions (stress, anxiety, fear) reduced or 

abolished placebo analgesia. Several studies have shown less placebo analgesia in 

females compared to males, which could be due to more negative emotions in females. 

Study 1 showed that higher fear of pain reduced subjective and electrophysiological 

placebo analgesic responses. Sensation of pain can be inhibited by applying a second 

noxious stimulus elsewhere on the body. This procedure activates endogenous pain 

inhibitory mechanisms. Study 2 investigated whether expectations modulated this effect 

on tonic pain. Negative information about the effect of conditioning stimulation induced 

stress in females, and higher fear of pain was associated with increased stress during 

conditioning stimulation in females.  In Study 3 fear was induced by the anticipation of 

electric shock to investigate whether fear reduced placebo analgesia. Induced fear 

abolished placebo analgesia, and this was strongest in subjects with high scores on 

measures of fear. Study 4 used functional resonance imaging (fMRI). It was 

hypothesized that differences in placebo responding between males and females should 

be correlated with larger placebo-related neural responses in the thalamus, the ACC and 

the insular cortex in males compared to females. During anticipation of pain, females 

had higher activation in the left cerebellum and the left hippocampus compared to 

males, areas that in previous research have been implicated in emotional processing. In 

sum, the four studies indicate that placebo analgesia is stronger in males than in 

females. This is due to more fear and anxiety in females in anticipation of the painful 

stimulation.  
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