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Don't forget to record!




Two primary views on emotion &
attention interactions:

Bottom-up automaticity Top-down (cognitive) regulation

Relevance for survival Reliant on attention

« Patrick Vuillleumier, John Gabreli, ava” ab|||ty — attention as
Maftthew Lieberman

redirection

 Luiz Pessoa, Leslie Ungerleider, Liz
Phelps




"Automaticity” of emotion and the need for
emotion regulation

* Independent processing — not affected by intentions,
strategies, conscious processing
— Even if resources are not available
* Why?
— Freudian notions of defense
— Management of stressful situations
— Cognitive concept of self-regulation (broadly)



Emotional stimuli elicit attentional blinks
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Kristjansson & Egeth, 2019, Aftention, Perception, & Psychophysics



Emotional stimuli elicit attentional blinks

dependent on task goals

« “Attentional Blink”: DIffICU|ty (e.g., “search for faces”)
|d e nt|fy| N g ta rg ets Wh en — Top-down niechanisms
presented rapidly after another e rcton

Memory, etc.

— Due to limited cognitive (Amyg)
processing resources i _
(i"‘ Pulivikar Visual cortex
— Thought that AMY modulates ~— i
visual cortex bottom-up input
: : : stimulus dimensions
— Neutral>>Emotion a little easier (e.q., stimulus contrast)

In a moment, you will see
a series of shapes.

Pessoa 2010 https://www.youtube.com/watch?v=vsmMABMkqYk



Attentional blink paradlgm
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fMRI captures the TOTAL of both
slow and fast processing

Pessoa 2010




“Emotion induced blindness”

A Lag 2 target missed B Lag 5 target detected

Rapid serial visual
presentation (RSVP) Task:

More difficult,
Attention depleted

Attention restored

Easier

Target
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Denotes RSVP items that have temporally overlapping stage 1 processing with emotional distractor

Stage 2
Highlights time at which stage 2 resources become available after processing of emotional distractor

McHugo, Olatuniji, & Zald, 2013



Temporal model of attention to emotions

Cognitive stages occur in a series  Adult Youth
1. Visual detection/perception
Structural encoding
Higher-order processing
Action understanding

“Eyebrows sunken” +

“Mouth open” = Scared RUN AWAY! :
Q “Eyebrows raised” +

“Mouth open” = Angry RUN AWAY!

B W

Hudac et al., 2021



Temporal model of attention to emotions

Facial emotion perception as a function of attention

Time inms

—0

Core system

: Visual appearance :
i+ Invariant features
i (e.g. identity cues) <:::>
i+ Variant features :

! (e.g. dynamic gestures);

(Adapted fromHaxby & Gobbini, 2011
and Schweinberger & Neumann, 2016)

Extended system

: Attention

i « distracted

i » passive viewing

: « attention to faces :
: « attention to facial emotion :

Emotion

* Positive emations (e.g.
happy)

» Threatening emotions
(e.g. fear, anger)

» Non-emotional (neutral)

+ Others (e.g. surprised)
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Schindler & Bublatzky, 2020
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ERP components
P100

* inconsistent effects of
emotion and attention

N170

* rather consistent emotion
effects, especially
+ during passive viewing

EPN

+ consistent emotion effects

« especially during passive
viewing and for

« threatening emotions

P3 and LPP

\
\

+ consistent emotion and
attention effects

» especially for threatening
emotions

« emotion x attention
amplification




Table 2 — Faces serving as distractors (Attention Task 1): Emotion effects across ERP components.

P1 N170 P2 EPN P3/ LPP
FEAN SA DI SU HA|FE AN SA DI SUHA [FE AN SA DI SU HA|FE AN SA DI SU HA|FE AN SA DI SU HA

Acunzo et al., 2018+

Almeida et al., 2014 Green: Emo > Neut
Baggott et al., 2011
Denefrio et al., 2017 Red Neutral > EmO

Framorando et al., 2018
Fraholz et al., 2011
Jiang et al., 2009

Li et al., 2018 -

MacNamara et al., 2012
Maller-Bardorff et al., 2016
O'Toole et al., 2013
Peschard et al., 2013+
Santos et al., 2008+
Valdés-Conroy et al., 2014+

Wu et al., 20184

Note: FE = fearful, AN = angry, SA = sad, DI = disgusted, SU = surprised, HA = happy. Green color indicates that the respective emotion elicited larger amplitudes than ne -

indicate that effects were only present for a subgroup or subcondition. Orange color indicates no difference to neutral faces, red color smaller amplitudes than neutral faces. Grey colored cells indicate
that this component or emotion was not tested. -|- = The study contains at least one other condition which also falls into another attention task category. Tables only depict the experimental data
according to the respective attention tasks.

P1: Weak N170: responsive P3: Mixed
evidence, maybe to emotions evidence? Fear?
fear?

« Other varying factors: passive viewing, explicit attention to faces, explicit attention task w/ emotion

Schindler & Bublatzky, 2020



Reading preview: Allocation of
cognition/processing resources
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Oliveira et al., 2013
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Reading preview: Cognitive control of
emotion

Attentional control Cognitive change
« Selective aspect of information « Higher-order cognitive abilities: Working
processing memory, long-term memory, and mental
« Permits focus on goal-relevant imagery
information « Supports learning, judgment and

reasoning of information

Attentional control eI el —motion generation
Emotion regulation

Selective Performing Attention to and Anticipatory/ S-R Placebo Top-down
inattention distracting judgement of expectancy-  reversal/ [565-57] appraisal
to emotional secondary emotional vs. driven extinction [17]
stimuli task non-emotional emotion [58-65] Reappraisal
[19-22,25] [31-35] stimulus attributes [37-40,42-46] [48-54]
[23,24,26-28]

TRENDS in Cognitive Sciences

Ochsner & Gross, 2005



Reading preview: Cognitive control of
emotion

Decrease: Increase:
Lateral PFC, OFC Medial PFC

(b)

Irrespective of goal:

Increase or Decrease Increase or Decrease Decrease > Increase Increase > Decrease
Left LPFC Dorsal MPFC, ACC Right LPFC, OFC Left MPFC

Ochsner & Gross, 2005



Reading preview: Cognitive control of

(a) Lateral e
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motion
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(b) Medial

50
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(c) Activation key

50 @ Attentionally distracting secondary task

— [l Emotion generation via anticipation

50 0 -50 -100 -100 -50

Ochsner & Gross, 2005

0 A Emotion regulation via reappraisal or placebo
V' Emotion regulation via extinction or reversal
-390
Dorsal PFC: Re-describe emotional
associations
50
0
-50



Next week

C04 - 2/6: (1) Discussion [led by J.C.] - cognition & attention
« LaBar, K. S., & Cabeza, R. (2006). Cognitive neuroscience of emotional memory. Nature
Reviews Neuroscience, 7(1), 54-64.

e Ochsner, K. N., & Gross, J. J. (2005). The cognitive control of emotion. Trends in cognitive
sciences, 9(5), 242-249.

« Plass, J. L., & Kalyuga, S. (2019). Four ways of considering emotion in cognitive load
theory. Educational Psychology Review, 31(2), 339-359.

e Oliveira, L., Mocaiber, |., David, I. A., Erthal, F., Volchan, E., & Pereira, M. G. (2013). Emotion
and attention interaction: a trade-off between stimuli relevance, motivation and individual
differences. Frontiers in Human Neuroscience, 7, 364.



https://www.b-radlab.com/uploads/1/4/2/0/142020983/labar_2006.pdf
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