Brain mechanisms underlying the modulation of heart rate variability when accepting and
reappraising emotions.
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Introduction Results

 Heart rate variability (HRV) has been linked to resilience and emotion _ . _
reqgulation (ER). How HRV and brain processing interact during ER, Behavioral results ERT Distribution of rest HRV
however, has remained elusive
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« Only two studies have examined HRV and ER brain processes Behavioral ERT, rest & task HRV correlations
together’:8, nevertheless, only using resting HRV and small sample size
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Methods

Sixty-two subjects (52 female, mean age = 38.5 years, sd=10) completed the
acquisition of resting and task HRV in the context of an ER functional Magnetic
Resonance Imaging (fMRI) paradigm. The ER task (ERT) included the implementation
of two ER strategies, reappraisal and acceptance, and permit as baseline condition, in
the context of viewing aversive pictures (see diagram below)

Parametric
regression of
task HRV and
whole-brain

Heart rate was collected with a biopac MP-150 system with a sampling rate of 100 Hz iy

(via photo-pletismography pulse detector placed on the left middle finger). Hilbert fMRI BOLD
transformation for estimating the amplitude of each frequency domain separately over Zign'alt |
epicted as

time was used, the high frequency domain from 0.15 to 0.40 Hz was selected which
indexes parasympathetic tone
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Brain images were collected with a Siemens 3 Tesla Trio scanner, using a 32-channel ranges .95-1)

head coil. Pre-processing and analysis of data was done using FSL 6.0. Higher-level
group statistics were performed with FLAME-1, Whole-brain analyses were thresholded
using permutation tests (with 5000 CIs) and corrected for multiple comparisons with
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« Using rest HRV as continuous measurement did not predict brain activation during ERT (reapraisal nor acceptance)

« Using low vs high rest HRV groups did not result in brain activation group differences during ERT (reapraisal nor
acceptance)
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resting HRV. A significant interaction
effect of Strategy x Group (F; 108 =4.27,

Subjects in the scanner alternated between two strategies (reappraisal vs. acceptance) and permit, I l I

resulting in three conditions: emotion regulation via reappraisal ("I see, it's just a photo”), emotion ER reap ER accept ER permit

regulation via acceptance ("1 gently accept”), emotion permitting (1 permit the reaction”).
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SMA activation was higher in the high
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HRV group (corrected p = .007).
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Conclusion

The current study sheds light on the psychological and brain mechanisms of resting and task HRV. Our findings expand the current literature by showing a
positive correlation of resting and task HRV, and that the mid-line frontal cortex, dorso-medial PFC and pre-SMA are specially linked to task HRV and resting
HRV during ER, thus providing evidence for a brain mechanism linking resting and task HRV with ER. Furthermore, and in line with previous research we show
that high levels of resting HRV are descriptively associated with low levels of personal distress during ER with acceptance
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