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Pain perception is 

modulated by 
psychological factors.

How can we use this 

knowledge to 

empower pain relief?



 22 healthy volunteers

 Placed in fMRI scanners

 Exposed to painful constant heat on legs

 IV catheter placed for administration of 

Remifentanil (µ-opioid agonist with half life of 3 

minutes)

 Asked to rate pain on 0-100 scale



Psychology of  Acute Pain Relief
(Bingel et al., 2011)

Experimental Condition Average Pain

Baseline pain (no opioid) 66/100

*After baseline, continuous infusion of opioid
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Psychology of  Acute Pain Relief
(Bingel et al., 2011)

Experimental Condition Average Pain

Baseline pain (no opioid) 66/100

Received opioid without being told 55/100

Told that they would begin to receive opioid

(positive expectancy/placebo) 

39/100

Told opioid would be stopped, but it wasn’t

(negative expectancy/nocebo)

64/100

*After baseline, continuous infusion of opioid



Positive expectancy = activation of  endogenous pain modulatory system

Negative expectancy = activity in the hippocampus (↑ subjective anxiety)



Descending Facilitation of Pain                  

via endogenous cholecystokinin (CKK) 

system 

Descending Inhibition of Pain

via endogenous opioid 

network 

Placebo 

Pain 

Relief

Nocebo 

Hyperalgesia

Fueled by 

anxiety 

What if  we could purposely activate the descending 

inhibition of pain network?



Most surgery is planned.



When would you rather 

learn skills for pain relief?



Preparation for Surgery



Pre-Surgical Acceptance and 

Commitment Therapy (ACT)



Pre-Surgical Acceptance and 

Commitment Therapy (ACT)

 N = 88 American veterans undergoing 
orthopedic surgery (knee/hip 

replacement)

 Selected because they were at risk of 

persistent post-surgical pain: 

 moderate pain before surgery

 significant anxiety/depression 

 Randomized to TAU or TAU + 1-day (6 
hr) ACT workshop



Acceptance and Commitment Therapy 

Workshops (Dindo, Weinrib, & Marchman, in press)

ACCEPTANCE 
of what we 

cannot change

- Pain

- Emotions

- Thoughts

- Circumstances 

COMMITMENT 
to acting on 

what matters

- Relationships

- Health

- Work

- Leisure



For patients without complications…



Pain Cessation After Surgery 
(Dindo et al., 2018)

TAU + ACT: median of 58 days 
TAU: median of 87 days



Improved Opioid Weaning (Dindo et al., 2018)

 7 weeks after surgery:

 52% of  TAU patients 
were taking opioids 

 29% of  TAU + ACT 

patients were taking 

opioids



What is possible with CBT?
(Salomons, Moayedi, Erpelding & Davis, 2014)

 Healthy volunteers received 8 1-hr sessions of painful heat (45 x 8-
second intervals per hr)

 Randomized to 5-minute CBT for pain before each session or control 
training

“Taught about relationship between sensory, cognitive, and emotional 
responses to pain and were trained to reduce their stress responses to pain by 
identifying negative cognitions that arose and reappraising their situation to 
focus on potential benefits of training (e.g., ability to cope with future pain, 

financial compensation)”



What is possible with CBT?
(Salomons, Moayedi, Erpelding & Davis, 2014)

 CBT group 

 No difference in pain intensity

 Significantly less pain unpleasantness

 Secondary hyperalgesia was reduced 

 Can we influence central sensitization 
in clinical settings?



Acute Post-Surgical Care



Behavioral Neuromodulation After Surgery

Relaxation

MindfulnessHypnosis



Mindfulness



Clinical Hypnosis

Deep breathing

Progressive relaxation

Inner absorption in special 
place

Suggestions for pain relief

Post-hypnotic suggestions

Alerting or sleep



• N =  244 hospital patients reporting “intolerable pain” or 

“inadequate pain control” as a result of disease or 

surgical procedures

• Randomly assigned to 15 minutes of hypnosis, 

mindfulness, or CBT-based pain coping education



29%

Hypnosis

9%

Psycho-

education

23%

Mindful-

ness

Participants in the hypnosis condition reported significantly 

less desire for opioids.  All patients reported reduced anxiety.





Mindfulness for Patients Undergoing 

Chemotherapy (Reynolds et al., 2017)

 N = 68 patients undergoing chemotherapy

 Randomized to mindfulness or relaxation (3 x 90 mins)

 At the end of treatment, the mindfulness group reported 

 ↑ symptom distress

 ↑ social avoidance

 ↓ quality of life

“Be wary of applying body awareness techniques with patients experiencing 

acute somatic distress, as many are already hypervigilant regarding their bodily 

sensations.”



Hypnosis & CNS Activation 

Pain Unpleasantness (Rainville et al., 1997)

 Painful heat to hand while undergoing 
PET scan

 Hypnotic suggestions to alter pain 
unpleasantness

 Changes in activity in anterior 
cingulate cortex (ACC) in limbic 

system,   but not in primary 
somatosensory cortex

Pain Intensity 
(Hofbauer, Rainville, et al., 2001)

 Painful heat to hand while 
undergoing PET scan

 Hypnotic suggestions to 
alter pain intensity

 Changes in activity in the 
primary somatosensory 

cortex, but not in the ACC



What is possible with early 

hypnosis?

“It is possible that the benefits of self-hypnosis training 

could be enhanced if it were provided very soon after an 

injury or the onset of pain; it is also possible that this 

treatment could buffer some of the negative long term 

effects of pain on the CNS.”



Current TPS Hypnosis Trial 
(Weinrib et al, still collecting data)

 92 surgical oncology patients randomized to TAU or TAU plus 

hypnosis

 Clinical hypnosis for pain relief

 One in-person session before surgery

 One in-person session after surgery

 Access to audio-recordings

 Very much acceptable to patients – “How can I get this too?”

 Pain and opioid outcomes to follow…



Behavioral Intervention for 

Opioid Tapering



Opioid Medication fuels Central Sensitization



The ACT Matrix: Getting Perspective on Opioids 
(Weinrib, Burns et al., 2017; Weinrib, Azam et al., 2017)



Future Directions

 Before surgery, there is an opportunity for learning skills that can 

change the pain trajectory.  

 Before and after surgery, behavioral interventions for acute pain can 

take many forms (psychoeducation, CBT, ACT, mindfulness, hypnosis).

 “What is the correct dose?” (e.g., how many hypnosis sessions?)

 How can we get the most impact for the most patients with the least 

use of resources? (e.g., videos, apps)


