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Pain as the 5th vital sign?

But there is no objective measure of pain!



Credit: memory-alpha.fandom.com

Can we build a K3 indicator?



Rainville et al., Science 1997Wager et al., NEJM 2013

Heat pain testing

But, prior evidence is mostly from experiments on healthy people in the lab.
Pain is in the BRAIN.

Coghill et al., PNAS 2003



Chronic Pain Has Multiple Dimensions 
distributed brain-wide

Inspired by Melzack and Wall (1965)

Motzkin J, Kanungo I, et. al.,  Frontiers in Pain Research,  2023
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Brain stimulation for 
pain over the years…
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Biomarker

Can we 
identify 
chronic pain 
biomarkers?

Our Solution / Goal:





Electrode implants in the brain allow us to monitor and 
modulate brain signals at-home.

Recording



At-home measurements of real-world chronic pain 
symptoms and brain signals

Shirvalkar et al.
2023 Nat Neuro

Pain symptom report
+ 30s brain recording



Analyzing Brain Signal Frequency Components

Like using a music equalizer

Low Freq.        High Freq.



Direct brain signal measurements can track 
real-world pain severity

Patient  1           2    3  4 



What about 
experimental 
pain?



Brain signatures of pain showed intra-individual variability.
Chronic Pain ≠ Experimental Pain. 
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Thank you!
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