
Integrating fMRI-based pain biomarkers 
into a broader neuroscience context

Gabriel Riegner & Kevin Nguyen

1/8



Background (1/2)

Woo et al. 2017, Nature Communications Markello et al. 2022, Nature Methods

outcome: stimulus intensity independent pain signature predictors: NeuroMaps, structural and 
functional
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Background (2/2)
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Preprocessing

before log transformation

after log transformation

log transformation
dimensionality reduction 
principal components

…    from 34 predictors to 12

all subsets variable selection
adjusted R^2

from 12 predictors to 7

1. cognitive activation
2. mu opioid distribution PC1
3. serotonin distribution PC1
4. acetylcholine distribution PC1
5. GABA distribution PC1
6. cannabinoid distribution PC1
7. histamine distribution PC1
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Naive Model

nonlinearity collinearity

heteroscedasticity

* add quadratic terms

* remove predictor

* nonparametric bootstrap

autocorrelation

residual plots
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Final Model

residual plots nonlinearity anova test: H0 naive model, HA final model

final model summary

* estimated with nonparametric bootstrap
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outlier test

adjusted R^2 = 0.27



Conclusions
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Six measures of brain function and physiology can explain 27% of the variability in the pain signature

significant predictors of the pain signature:

+ cognitive activation: regions that are activated across a range of experimental stimuli

+ mu opioids: neurotransmitter that modulate pain

+ histamine: neurotransmitter that promotes wakefulness

- acetylcholine: excitatory neurotransmitter

non-significant predictors of the pain signature:

+ GABA: inhibitory neurotransmitter 

- cannabinoid receptors: regulation of appetite and pain


