
Expectation and Reward 

So we've looked at this in terms of this whole expectation and reward that this expectation of clinical benefit may be a 
type of reward anticipation. That is, there's a whole literature about dopamine and the reward system, and that when 
somebody gives you a pill or a shot and says it's going to make your pain go away, it's like a reward. I had pain, and now 
it's going to get better and that's a reward relative to your state before.  

And so we looked at how this may involve this whole dopamine mesolimbic reward system. So we did a placebo 
experiment where we injected hypertonic saline into the anterior tibialis muscle that creates a burning pain (that's me, I 
was just testing it out). But anyway, it gives a burning muscle pain, and that we've put a cream, say this is a powerful 
analgesic cream that relieves muscle pain, an analgesic cream for relieving muscle pain. And then with or without the 
cream, we find that without the cream, here if we had people rate on a scale of no sensation to pain threshold to most 
intense pain tolerable ready to walk out of the experiment, then you have a pain that’s in this range here, and we did 
the analgesic cream, it goes down. It's not a huge effect, but then again, this is about the same effect as you'd get with 
an opiate. So with these types of scales, that's not a bad pain relief. But what we found is that, in fact, that's an average. 
This is an average of all the subjects. Some people had a huge pain relief. Some people had no pain relief. And this 
seems to be the case with a placebo experiment, there's a lot of variability in placebo responsiveness. So if we look at—
not very good pictures, but anyway, this is showing how much of a placebo effect the person had, and this is looking at 
taking anatomical scans of the brain and looking at the size and different parts of the brain. And we found that people 
that had more of an analgesic response to the placebo had larger ventral striati and larger prefrontal cortices than ones 
that didn't. There's actually an anatomical correlate of how much of a placebo response they're going to get. And then 
there's various psychological tests—trait-type tests for looking at a person's tendency to—that's related to dopamine 
transmission. These are dopamine-related traits, and there's such things as novelty seeking, behavioral drive, fun 
seeking, reward responsiveness, and the opposite of avoiding harm. I have one person in my lab, a skydiver, Lucie Low, 
that rates really high on this. But people that rate high on these scales also have larger—anatomically, their ventral 
striatum and dorsolateral prefrontal cortices are larger than people that rate low on these same scales. And these are 
the same areas showing—that are involved in the placebo responsiveness. So it kind of comes full circle that the more 
they respond to placebo, the larger these areas, and the larger these areas, the more they have these dopamine-related 
traits, suggesting, again, that this whole system is important for placebo analgesia. And also, it's important to explain 
why some people respond better to placebo than other people. So it suggests that individuals high in dopamine-related 
traits may be better placebo responders than those who are not. So this is another type of data we want to follow up 
about the traits of people and why—the factors that are important for placebo responsiveness.  




