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Brain Oscillations of Auditory Emotional Speech Processing and IXVa =
Visuo-spatial Attention During Simulated Driving
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Magnetoencephalography Eyetracking Study
48 subjects (M, .= 25.25 £ 4.01) participated in

age
the two-factorial within-subject block design:

Research Question
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speech and concurrent cognitive load
level modulate bra_ln oscﬂl_atlons, gaze- e | Neeee e Emotional Speech x
related, and behavioural signatures during ™S b\ | b R | Workload during Driving
driving? -- \ . [ k 2 ;

: " =g T Workload - HW
Negative cutral  Positive Cogn|t|ve Resources u

( NV H
iy

( — & Attentional Control

WML ’ Salience Bottom-Up
Executive Functions Top-Down

% Subjective Ratings

Emotional Speech Effect Interaction Effect Frustration Workload Effect (HW - LW)
= _\Valence Effort Distraction [ = 0 ]F 1997100 7 (1 zagr
I 0.24F(2 2351453 0.29 F (3, 235)= 7.87* F(3, 220)= 9-34* = 0. —— Load Effect (HW-LW) ‘l
~ { 0.1 2 2 { { = 011 {
()} N Q .
s N | ﬁ
87 S L 0.1 0.0+F--—-ci——Fep - . Q
h 00% 0.0 { ge f n 1
g . 0 { o 0.0 T mmmmmm e :
() 4 A o
D } -0.1- } 0.0 F=====f-===- L g N
© 4 _ ] =
£ -0.2 s 02 & -0.1+
g : . , —0.21 , , 1 -0.14, . Z Finteraction(2, 235)= 4-26™ =
QO QO QR A QA A QA QA QA Z
S RS A OO I ) SIS S E DS 02L, | ]
VYV VYV Valence Effort Distraction

(£9-9)<5 (9-"9)> > > t for ‘2o during HW l + for HW

s 2 Gaze Behaviour

Emotional Speech Effect Interaction Effect Pupil Dilation Workload Effect (HW - LW)
—— Low Load (LW) - Valence Effect n - *kk - ek
0 Fixation - Windscreen 0.2 —— High Load (HW) - Valence Effect £ 4712039970012 F (1, 203,947 33097 4o
- F 2, 205.98) = 464" —— Load Effect (HW-LW) T c N
c e = = -100 &
= 0.1 1 -4 Y @) - QO
CC) E i | / o 8- % 30 { E
= A o R, P c / T 1 S . 75 X
£ o 00T 0F -y b A ) A 20- L
e N cC 50 O
1 ) 1 o =
£ ~0.1- - « 8 = 10+ 2
5—1000- 1 - g 25 2
E 024« o Finteraction(2, 205)= 790" L'é o S 0 =
= ' S QN N QD QA QA
N < R SIS TSI < 25
3y \} ¥ SRS 10— ——
% NS % Windscreen Fixation Count

(59=-5)+ 1 for during HW
| Dynamic gaze behaviour for t cognitive demand possibly due to triggered | Dynamic gaze behaviour for HW
regulatory mechanisms

Conclusion

= Emotional speech likely optimises HW — LW
information processing with lower
cognitive demands through
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When cognitive resources are
available, task-irrelevant emotional
speech seems less demanding than _/ | f
neutral speech as it may contain TN L
valuable social information.

When resources are scarce, emotional

negative speech is down-regulated,

iIncreasing cognitive strain. | S
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Averaged t-values
Multimodal measures facilitate of the permutation-based clustering

inference about cognitive processes in
naturalistic (less controlled) scenarios.
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