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CONCLUSIONS
• Under stress, the amygdalae may 

become hyper-synchronised 
between the hemispheres in AUD

• Higher stress was linked to weaker 
connectivity between the left 
amygdala and BNST in AUD

• The regulatory influence of the 
BNST on the amygdala is reduced 
under stress in AUD

OBJECTIVE
• Anxiety and stress lead to poor treatment outcomes in alcohol use disorder

(AUD)

• Anxiety and stress have been linked to a dysfunctional amygdala in AUD

• The bed nucleus of the stria terminalis (BNST) is a tiny brain structure
connected to the amygdala and important for hormonal regulation of anxiety
and stress

• This preliminary analysis investigated the relationship between subjective
stress and BNST-amygdala functional connectivity in AUD and healthy controls
(HC) using 7T resting-state fMRI

RESULTS
• Elevated subjective stress was associated with increased

functional connectivity between the left and right amygdala
in AUD compared to HC (Figure 1, red line; Figure 2)

• Elevated subjective stress was linked to decreased
functional connectivity between the amygdalae and the
BNST in AUD compared to HC (Figure 1, blue lines; Figure
2)
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METHODS
• Fifty adults (NAUD = 23; NHC = 27), see Table 1

• 8 Minutes of resting-state fMRI in a Siemens Terra 7T
scanner: A multiband echo-planar protocol with 600
measurements, 60 slices, TR/TE = 800/26 ms, and iso-
voxel size = 2 mm3

• Preprocessing included realignment, slice time correction,
scrubbing, coregistration, normalization to MNI space,
smoothing (4 mm), denoising, detrending

• Regions of interest (ROI) were the bilateral BNST and the
left and right amygdala (Figure 1)

• A ROI-to-ROI functional connectivity analysis extracting
functional connectivity strength by Fisher-transformed
bivariate correlation coefficients from a general linear
model (CONN Toolbox)

• Multivariate parametric statistics with random-effects
across subjects and sample covariance estimation using
the Emo-Check subscale stress

This study was supported by:

p-FDRStatisticsROI connection

< 0.000001F2, 47 = 94.47Amygdala R – Amygdala L

0.000337F2, 47 = 10.51BNST – Amygdala L

0.001047F2, 47 = 7.97BNST – Amygdala R

p-valueStatisticsHC
Mean (SD)

AUD
Mean (SD)

0.815298.5 (U)44.2 (15.3)47.0 (10.7)Age

0.2541.6 (X2)13/147/16Sex, f/m

<0.0010.000 (U)3.2 (1.5)26.3 (6.8)AUDIT

<0.0010.000 (U)0.1 (0.1)2.5 (0.7)AUD-S

0.036203.5 (U)1.1 (0.6)1.6 (1.0)Emo-Check Stress

Table 1: Study sample demographics and statistics. Note: AUD: alcohol
use disorder; HC: healthy controls, AUDIT: Alcohol Use Disorders
Identification Test (Babor, Higgins-Biddle et al. 2001, WHO), AUD-S (Wechsler,

Davenport et al. 1994, JAMA), Emo-Check (Berking, Wupperman et al. 2008,

BehavResTher).

Figure 1: Functional connectivity illustration including the ROIs (yellow
and green) and the functional connectivity alteration related to increased
stress in AUD compared to HC.

Table 2: F-statistics of ROI-ROI analysis for the three connections
including stress scores as a covariate of interest.

Figure 2: Post-hoc visualisation of group-wise functional connectivity
strengths for each ROI-ROI connection (CONN output).
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