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Introduction

- The comorbidity between mood disorders and persistent pain syndromes is high (risk
ratio for anxiety and chronic pain = 2.20; risk ratio for depression and chronic pain = 3.07)
(1,2).

- One plausible mechanism underlying this co-occurrence may be trait-like deficits in
emotion regulation, e.qg., stable individual differences in affective style, which are at the

heart of mood disorders (3,4).
- Affective flexibility, comprised by the range of up and down voluntary requlation of

emotion, has been shown to be a particularly meaningful metric of healthy affective style
(5).

In an investigation of the association between individual differences in emotion and
pain regulation, we computed affective flexibility by measuring corrugator EMG during
a voluntary emotion regulation task. Two years later, participants returned to the
laboratory, where we recorded BOLD fMRI, pain unpleasantness ratings, heart rate and
pupil diameter while they deliberately up and down regulated thermal pain.

Hypotheses

We predicted that greater levels of affective flexibility would be associated with increased
success when voluntarily requlating pain, verifiable:

1) Behaviorally, by greater changes in pain unpleasantness ratings as a function of

regulation instruction, and
2) Neurally, by greater changes in pain matrix activity as a function of requlation

Instruction.
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63 undergraduate male participants
(age 19.83 +£1.72)

Final N = 17; Pupil and Heart Rate N = 14

Results: Validity checks

Results: Affective flexibility predicts pain regulation success 2 years
later
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Results: BOLD fMRI

The neural correlates of affective flexibility during

Enhance - Suppress main effect pain regulation

Affective flexibility
predicted increased
engagement of a
number of brain areas

instruction, including during pain regulation
M Dilateral thalamus, right e 2 e two years later: namely,
. ° central amygdala, PAG, | IO -' striatum, PAG, thalamus,
o ThaAmes dACCr striatum, cluster corrected atz> 1.6, p < .01 cerebellum and

cluster corrected atz> 1.6, p < .01 cerebellum, and amygda|a°
sensory-motor cortex.

The activity of several
brain areas was
significantly modulated
by pain regulation

Results: Affective flexibility predicts thalamic engagement during
pain regulation 2 years later, which is in turn associated with
changes in autonomic arousal
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Results: Affective flexibility predicts amygdalar engagement during
pain regulation 2 years later, which is associated with changes in
autonomic arousal and in reported pain unpleasantness
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Discussion
- Affective flexibility predicted better pain regulation skills as indexed by differences in pain

Corrugator EMG activity is modulated by Pain unpleasantness ratings and heart rate are modulated unpleasantness ratings and in neural activation of several components of the ‘pain matrix’as a
emotion regulation instruction by pain regulation instruction function of requlatory instruction- despite the 2-year interval between the experimental sessions.
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