Investigating the effects of cardiac activity

on perceived distance to threatening objects in VR
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METHODS

= Participants: Trial structure

n=41 (24 @, M= 28.8 £ 4.4 years) e - r \
with normal or corrected vision and no medical conditions. i = S | — —

= 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: Fixation1.5s+0.4s Stimulus 0.1 s Mask 1s Distance estimation<5s
Virtual Reality head-mounted display (HTC Vive)

Electrocardiogram (ECG; BrainProducts GmbH) . _ ] . . .

Distance estimation task (each trial) Threatening stimuli Timing: Non-threatening stimuli
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Threat ratings and recognition task (prior to each block)
Disgust and expected movement speed ratings (once)
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720 trials divided into 6 blocks; ~29k trials in total.
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RESULTS

A 140) = 3.34, p=0.002 B - c Crocodile Wolf Scorpio
S 7 © o o r.=0.02 r.=-023 r.=-0.02
- o~ °  __ o o 1004 p =0.898 1004 p=0143 * 100 100 p =091
E 50 E .1 & —+— — g 2 g .
— - 7] — : o ; 2 5 50 ., & 50 S 50 5
A . " o : ' — ' : ! : [ [ ] ® o ® :: t t
. - ]
5 — e ¥ el ¢ . ¢ T EEEL T g :
Q ' c & c c c
3 3 o, — ! : x ' | : E P ® g E E ©
= : ' = | ‘ —= ' - : : : ® ° o o 13
S B S o : E E | v — A -50; ¢ o A -50: O -50; O
v 02 ! —— — —_— - (@)
5 —50 a) ¢ °
o o o o o ~100/ -100; o -100 -100 °
S _| o o o) o) . . . . . . . : : : : : : : : : : : : : : _ : : : : _ .
T | : | | | | | | 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
jective Thr jecti jecti iecti
. . Crocodile Wolf  Snake Scorpio Deer Pig Turtle Rabbit Subjective eat SUbJeCtlve Threat SUbJethe Threat SUbJethe Threat
Threatening > Non-threatening
M=10.78 cm M=-1.34cm
G o
. @
D _ . E R peak F Crocodile Wolf Snake Scorpio 50 ’
Threatening Non-threatening 50 501 501 50 5
. i Diastole T
. : O 25 25 25 25 Systole ® 0 ¢
; ) Blnaryh £ ] ]m :
—_ ¢ approac S o 0] 01 01 -
50- - peroes = 0 s : .
£ . B Q-5 - _035 *
v . . | ms h & —25] -25] 25 -25] -
: ' P = 0.025
o % ns - RS , -50; ~50; -50; ~50; o
= % BF0=0.19 - “. BFi0=0.26 = Distance Errors: | 150 250 350 450 550 150 250 350 450 550 150 250 350 450 550 150 250 350 450 550 30 35 40 45 50
L 0 i r L} ’ —— Non-threatening (ns) True Distance True Distance True Distance True Distance Anxiety - trait
8 ® ’ 4 == Threatening (ns) °
g ° . Circular 5ol ° °
e < & approach Pig Deer Turtle Rabbit . L e o
W =50 . 50 50 50 50 o .
o) . GAM model — Diastole w ® o .o .3°
(500 splines) § 25 25 25 25 o 0- M
2 ‘ = systole % : :...o s —
: \ : ol* : : ﬁ olr\ 5 ‘
! ® N s ] a o0
b =50+ ®
; - - A —251 -25 25 -25 r=-0.16
Systole Diastole Systole Diastole p =0.307
— — - _ - _ -501 -50 =50 -50 *®
M=1.00 Cm. M=0.55cm M=-1.68 CI’T? M=-0.86 cm +5cm 150 250 350 450 550 150 250 350 450 550 150 250 350 450 550 150 250 350 450 550 20 30 40
Cardiac phase Cardiac phase True Distance True Distance True Distance True Distance Anxiety - state
u U N | | ke p I’EVI ous Stu d |eS, Wh | C h u Sed I ess n atu a I |St| C SEtu pS an d ve rba I or d eC I a ratlve d |Sta Nnce Azevedo, R. T., Garfinkel, S. N., Critchley, H. D., & Tsakiris, M. (2017). Cardiac afferent activity modulates the expression of racial stereotypes. Nature Communications, 8, 13854.
. . . . . . . . . Cole, S., Balcetis, E., & Dunning, D. (2013). Affective signals of threat increase perceived proximity. Psychological Science, 241), 34-40.
measure SI we d I d n Ot fl n d evi d ence fO r a red u Ctl on In th e su bJ eCtlve Iy pe rcelve d d I Sta nce to Fini, C., Verbeke, P., Sieber, S., Moors, A,, Brass, M., & Genschow, O. (2020). The influence of threat on perceived spatial distance to out-group members. Psychological Research, 84(3), 757-764.

Garfinkel, S. N., & Critchley, H. D. (2016). Threat and the Body: How the Heart Supports Fear Processing. Trends in Cognitive Sciences, 21), 34-46.
Garfinkel, S. N., Minati, L., Gray, M. A,, Seth, A. K., Dolan, R. J., & Critchley, H. D. (2014). Fear from the Heart: Sensitivity to Fear Stimuli Depends on Individual Heartbeats. /. Neurosci, 3419), 6573-6582.

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

Leganes-Fonteneau, M., Buckman, J. F., Suzuki, K., Pawlak, A., & Bates, M. E. (2021). More than meets the heart: Systolic amplification of different emotional faces is task dependent. Cogn Emot, 352), 400-8.

= Pe rcelved d |Sta nces to nelther th reaten | ng no r no n'th reaten I ng a n I ma IS d Iffe red Slgn Iflca ntly Tabor, A., Catley, M. J., Gandevia, S. C., Thacker, M. A,, Spence, C., & Moseley, G. L. (2015). The close proximity of threat: altered distance perception in the anticipation of pain. Frontiers in Psychology, 6.
between ca rdIaC phaSGS (F|g. D, E, F). OU r fl ndlngS SuggeSt that the ca I"d IaC phase'related Va I"IatIOn |n Witt, J. K., & Sugovic, M. (2013). Spiders appear to move faster than non-threatening objects regardless of one’s ability to block them. Acta Psychologica, 1433), 284-291.
threat processing might not generalize across different paradigms.

Vagnoni, E., Lourenco, S. F., & Longo, M. R. (2012). Threat modulates perception of looming visual stimuli. Current Biology, 22X19), R826-R827.

This research was supported by the CENTRAL-Kollegs framework and the Max Planck Society

* |[n an exploratory analysis, we found that perceived distance to all animals decreased with increasing PM was supported by the Polish National Science Centre (2022/44/C/HS6/00068)

levels of trait anxiety (Fig. G).



