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METHODS

DiastoleSystole

HYPOTHESES

 Detecting threats and

appropriately reacting

to them supports an

organism’s physical

integrity and survival.

RESULTS

SUMMARY References
 Unlike previous studies, which used less naturalistic setups and verbal or declarative distance

measures, we did not find evidence for a reduction in the subjectively perceived distance to

threatening objects (Fig. A, B, C).

 Perceived distances to neither threatening nor non-threatening animals differed significantly

between cardiac phases (Fig. D, E, F). Our findings suggest that the cardiac phase-related variation in

threat processing might not generalize across different paradigms.

 In an exploratory analysis, we found that perceived distance to all animals decreased with increasing

levels of trait anxiety (Fig. G).

 Participants: 

n = 41 (24 ♀, M = 28.8 ± 4.4 years)

with normal or corrected vision and no medical conditions.

 Stimuli: threatening and non-threatening animals (2 x 4)

based on the results of an online study on an independent

sample (n = 91) in which participants rated images of 14

computer-generated animals (feelings of fear, disgust,

expected movement speed).

 Setup & measurements:

Virtual Reality head-mounted display (HTC Vive) 

Electrocardiogram (ECG; BrainProducts GmbH)

Distance estimation task (each trial)

Threat ratings and recognition task (prior to each block)

Disgust and expected movement speed ratings (once)

Visual acuity (Fly-S Stereo Acuity Test)

Questionnaires (STAI-anxiety, SSQ-c-sickness, SUS-presence). 

Threatening stimuli are:

(1) perceived as closer 

than non-threatening ones

(2) perceived as closer

during earlier vs. later 

phases of the cardiac cycle.

 Fear-evoking objects are

perceived as physically

closer and approaching

more quickly than neutral

objects. (Cole et al., 2013; Fini et al.,

2020; Tabor et al., 2015; Witt & Sugovic,

2013; Vagnoni et al., 2012)

 The processing of threat-

related signals is enhanced

during cardiac systole (i.e.,

when the heart contracts and

ejects the blood into the

arteries). (Azevedo et al., 2017; Garfinkel

et al., 2014; cf. Leganes-Fonteneau et al., 2021)

Non-threatening

6 blocks / SSQ / SUS  

Preregistration
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Ratings 
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VR & ECG parts

 Within-subject design (Threat/Non-threat & Cardiac phase):

720 trials divided into 6 blocks; ~29k trials in total. 
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