
Test-Retest Reliability of Emotion Regulation 
Networks in the Resting-State fMRI Functional 

Connectivity
Lucas Jeay-Bizot1, Stella Berboth2, Carmen Morawetz1

Introduction
Emotion regulation (ER) is the ability to alter the emotional impact of a stimulus or situation. Although the neural underpinnings of ER
have been investigated in numerous fMRI studies, the stability and reliability of the underlying networks remains unknown.
However, the evaluation of their reliability is a crucial first step in identifying biomarkers for treatment and diagnosis of ER-related
disorders. In this study we tested the reliability of resting-state fMRI functional connectivity in four networks of emotion generation
and regulation identified in a recent meta-analytic study [1] (please check the SAS poster by N. Kohn et al. for details).

Methods
• Group n=28 (23 females) age: M=22.8 ± 3.1 years
• 3 sessions (separated by one week)
• Resting-state fMRI (rs-fMRI): 258 volumes (7 minutes)
• Data acquired using a CMMR multiband EPI sequence at ultra-high

field (7 Tesla) fMRI

Conclusions
• Connections within cortical networks (MAG1 and MAG2)
are more reliable during rest than those within subcortical
networks (MAG3 and MAG4).

• Connectivity and activity within subcortical networks
(MAG3 and MAG4) might be affected by stimulus features
such as arousal.

• Our results support the idea of reliable networks involved in
emotion regulation that could be used in future clinical
studies to investigate activity and connectivity within and
between these networks in patient populations.
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Reliability of resting-state connectivity: ROI-to-ROI
Analysis
• We used regions-of-interest (ROIs) of four meta-analytic groupings

(MAGs) implicated in emotion generation and regulation [1] (Fig. 1;
for details on MAGs please check the SAS poster by N. Kohn et
al.)

• To evaluate the reliability of the intrinsic functional connectivity
within each MAG, each MAG was split into several ROI (Fig.1)

• Connectivity analysis was performed using the CONN toolbox in
Matlab [3]

• ICC(2,1) were computed using the Psych package in R
• ROI-to-ROI ICC analysis revealed higher reliability for connections

in cortical networks (MAG 1 and MAG2) than for those in
subcortical networks (MAG 3 and MAG4) (Fig. 2)

Research Aim
• The past decade has seen a rise in concerns with the reproducibility

of fMRI results [2]
• Particularly with respect to identifying clinically useful biomarkers

(such as a biomarker of ER)
• To address this issue we evaluated the reliability of ER networks

during rest

Reliability of resting-state activity: Voxel-to-voxel
Analysis
• Resting-state fALFF measures of voxel-wise brain activity were

computed using the CONN toolbox [3]
• ICC(2,1) maps were generated using the fmreli toolbox [5] and then

masked with our four networks
• Voxel-wise ICC analysis revealed similar reliability between cortical

(median MAG1: 0.39; MAG2: 0.42) and subcortical (median MAG3:
0.34; MAG4: 0.42) regions (Fig. 3)

Fig. 3: Frequency plots of voxel-wise ICCs for ROIs of the 4 ER networks

Fig. 2: ICC values for ROI-to-ROI connections within the four networks

Fig. 1: The four meta-analytic groupings (MAGs) involved in emotion generation
and regulation [1]
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Note: Please check SAS poster by N. Kohn et al. for details on the networks and SAS
poster by S. Berboth et al. for relialibility of task-related activity of the networks.
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