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Emotions and feelings

• Neurobiological and evolutionary perspective

• Elicitation and assessment

• Classification

• Emotion and decision making

• Neurobiology of altruism
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What are emotions?

• produced by the brain in the presence of an
affective stimulus

• patterned collection of responses in various body 
systems

• automated

• motivationally tuned states of readiness

• regulatory, adaptive

A. Damasio, Feelings and Emotions, 2004
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My heart is beating, 
Because I feel afraid

fear

Autonomic and somatic changes

I feel afraid,
Because my heart is beatingfear

Autonomic and somatic changes

What comes first?

Common sense

James-Lange
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Physiology of emotions

Motivation

action

Emotionally competent stimulus

Brain ativation
subcortical

cortical

after A. Damasio

Sensory processing
Emotional appraisal

Emotional
response

Feeling
Emotion regulation

Autonomous system
Internal milieu and hormones

Muscsulosceletal system
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Motivational basis of emotions

appetitivedefensive

survival
ingestion
copulation
caregiving

threat
withdrawal
escape
attack

Determines the general behavioral strategy
Specific patterns are tactical and adaptive
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What are feelings?

mental representations of the physiologic changes

occuring during emotions

mapping of physiological changes

evocation of congruent thoughts

alert for the significance of the stimulus

amplification of the mental impact

A. Damasio, Feelings and Emotions, 2004
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Evolutionary perspective

Ch. Darwin, The expression of the Emotions in Man and Animals, 1871

Emotions
products of Darwinian evolution
influence of genom
„rapid intelligence“
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sweet

bitter

K. Berridge, 2001

Homology of expressions to pleasant and unpleasant stimuli across mammals
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Tamietto a de Gelder, 2010

Neural basis of emotions



Neurologická klinika a Centrum klinických neurověd
Universita Karlova v Praze, 1. lékařská fakulta a Všeobecná fakultní nemocnice v Praze

Le Doux J., 1994

Unconscious emotions
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Emotion elicitation and assessment

Animals

Humans

Brain regions
Lesions
Stimulations

Neurotransmiters
Pharmacolog. manip.

Affective
stimulus

Flynn, 1967

Brain activity
Somatic changes
Autonomic changes
Behavioural behaviour
Subjective evaluation
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Emotional valence 
= qualitative measure (Value)

Unpleasant -neutral-pleasant

Emotional arousal
= quantitative measure (intensity)

Calm - excited

Emotion elicitation

Lang P, IAPS, 2006
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Trainspotting, 1996 

Emotion elicitation – film excerpts
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Autonomic and somatic changes

Pupillometry measure of emotional arousal

Voight-Kampff machine, Blade runner, 1982

Lang P, 2010
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Bradley M, 2001

Facial EMG

Autonomic and somatic changes
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Unconscious emotions

Tamietto et al., 2009



Emotional arousal assessment

Salimpoor VN, Benovoy M, Longo G, Cooperstock JR, et al. (2009) The Rewarding Aspects of Music Listening Are Related to Degree of Emotional 
Arousal. PLoS ONE 4(10): e7487. doi:10.1371/journal.pone.0007487
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Vrana et al., 1988

Affective modulation of the startle reaction
=  measure of appetitive and aversive activation of motivational system
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Affective modulation of the startle reaction
=  measure of appetitive and aversive activation of motivational system

Bradley et 
al., 2006

pleasant Neutral unpleasant
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EMG recording from lid muscle
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Functional imaging

Fusar-Poli et al., 2009

fMRI
PET
MEG
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Recordings of neural activity

Tomáš Sieger et al. PNAS 2015



Animal studies Human studies

Behavioral

states

Motivational

states
Basic emotions

Moods,

background

emotions

Social emotions

Approach Reward Happiness Depression Pride

Withdrawal Punishment Fear Anxiety Embarrassment

Anger Mania Guilt

Disgust Cheerfulness Shame

Sadness Contentment Maternal love

Surprise Worry Sexual love

Infatuation

Admiration

Jealousy

Emotion classification

After Adolphs, 2002
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Facial expressions and emotion recognition

Adolphs, 2007

Ekman, 1972



The Blue Noses Group
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Decision making

Probability
likelihood

Outcome utility 
= desirebility

[(0.5*100)+(0.5*0)]=50. [(0.5*60)+(0.5*30)]=45 vs. Sanfey et al., 2006
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Emotions and decision making

Emotions
expected
immediate

Decision making

Rick S and Loewenstein G
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Altruism

https://bilingualiesae.wordpress.com
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Neural basis of altruism

Amygdala reactivity
to fearful stim. higher in Altruists

Amygdala volume larger in  Altruists
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Neural basis of altruism

Jorge Moll et al. PNAS 2006;103:15623-15628
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Neural basis of altruism

Jorge Moll et al. PNAS 2006;103:15623-15628

Primary Rewards
sex
food
money

Social attachment 
and bonding
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Muhammad Ali
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Michael J. Fox
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