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Fig S4. Detailed analysis of correlations between reported placebo and opioid binding in 
right lateral orbitofrontal cortex (lOFC).  A) Significant lOFC region of interest shown in 
blue, with the a priori region of interest shown in green underlay.  B) Correlations 
between reported placebo ([CH – PH]) and placebo-induced opioid activation [CH – PH] 
(left panel) and ([CH – PH] – [CW – PW]) (right panel). C) Correlations between opioid 
binding (high binding signifies low endogeous activation) and reported placebo in each 
condition.  CW: control warm; CH: control heat; PW placebo warm; PH: placebo heat. 
Strong placebo responders showed lower binding on average across task conditions (r = 
.56, p = .03) and lower binding on the control conditions specfically (for CH, r =  .72, p = 
.003). Note that the overall magnitude of binding in heat and warm is not interpretable, 
as warm trials preceded heat and it is possible that the scale may vary somewhat. The 
difference in slopes between CH and PH drives the correlations in difference scores 
shown in (B). D) Voxel-wise maps of high opioid-binding regions showing t-values for 
correlations between reported placebo and binding in control conditions. Correlations 
between reported placebo and CH binding are in the left panel, and correlations with CW 
binding are in the right panel. The threshold was p < .05, indicated by the black bar on 
the color scale, though the significance in many regions exceeded this threshold.  
Correlations in medial frontal, insular, and lateral orbitofrontal cortex were reliable and 
negative, indicating that stronger placebo responders showed lower control-condition 
binding across many opioid-rich regions. These correlations are important because they 
indicate that strong placebo responders are likely to either release opioids across 
experimental conditions, perhaps in response to the experimental context, or have 
higher opioid receptor binding affinity, contributing to the negative correlations with [CH – 
PH] binding differences shown in (B). 
 




