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Salvatore Maria  Aglioti
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From pain perception&sharing to 

existential neuroscience

Pain is 
�an unpleasant sensory and emotional 
experience associated with actual or 

potential tissue damage�
(IASP task force on taxonomy)
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Pain, temperature, and
coarse touch cross the
midline in the spinal cord.

Fine touch, vibration,
and proprioception
pathways cross the
midline in the medulla.

Sensations are perceived
in the primary somatic
sensory cortex.

Sensory pathways
synapse in the thalamus.
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Body and soul pain Rejection hurts: 
social pain
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Science, 302, 290,2003

Inclusion

Ostracism
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Terror Management Theory

• Ernest Becker 
• DENIAL OF DEATH (1974)

• Multidisciplinary approach to 
humanity

THE PROBLEM

Instinct for self-preservation 
(all animals) 

+
Awareness of mortality 

(humans only)
=

TERROR or anxiety! 

Existential Neuroscience

Terror Management Theory (TMT) : asserts that our knowledge of our 
mortality is the primary motivating force that guides everyday human behavior  

Consequently, when a person is primed to think about death, they become 
observably hostile to people with different beliefs and observably more fond of 

people with similar beliefs.

Sheldon SolomonJeff Greenberg Tom Pyszczynski

Human beings are explicitly aware of the inevitability of death, a thought that creates the potential 
for overwhelming terror

This terror is reduced by two psychological phenomena: Cultural Worldviews and Self-Esteem 
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Cultural worldview &  Self-esteem 

Cultural worldview :
Humanly constructed beliefs 
about the nature of reality 
shared by individuals in a 
group
Provides a conception of the 
universe 
Imbues the world with 
order, meaning, and 
permanence. 

Sets standards of valued 
behavior 
Minimizes death anxiety by 
promises of immortality 
(symbolic and/or literal) to 
those who live up to these 
standards 

Cultural worldview & Self-esteem

Self-esteem: the 
perception that one is a 
person of value in a 
world of meaning
Obtained if standards of 
valued behavior are 
satisfied

Self-esteem buffers 
death anxiety, by 
making you feel like a 
person of value within 
your cultural worldview.  
You feel a part of 
something bigger than 
yourself; something that 
will last long after you 
are gone.

Mortality Salience Hypothesis: when primed to think about death, 
one’s cultural worldview, religious belief system, or self-esteem, 
serve a death-denying function.  Threatening these constructs 
produce defenses aimed at restoring psychological equanimity (i.e. 
returning the individual to a state of feeling invulnerable).

Death Anxiety Buffering: positive exposure to one’s cultural 
worldview, religious belief system, or experiencing self-esteem 
enhancement can buffer the anxiety that would have been 
experienced when primed to think about death (mortality salience).

First empirical studies…
Rosenblatt et al. (1989): Hypotheses: If Moral Values represent Cultural 
Worldviews and prostitution is a violation of moral values then, under the 
mortality salience paradigm Judges should be more punitive as a way to bolster 
their Worldview Defense Mechanism 

Twenty-two municipal court judges from Tucson, Arizona completed a series of 
personality questionnaires  Half were randomly assigned to the MS condition 
and answered two open-ended questions about death

The judges were then given a hypothetical case in which they were asked to set 
bond for accused prostitutes. Judges read case brief and then allotted bail to the 
alleged prostitute  $ amount ranged from $100 - $999

Those judges in the mortality salience group set bond at an average of $455 
Those judges in the control group set bond at an average of $50
The judges who had been reminded of their death were much harsher in their 
punishment of a person who had violated rules of social worldview than were 
judges for whom death had not been made salient.  
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Mortality Salience has been demonstrated to increase:

affiliation with sports teams
a desire for conspicuous consumption

charitable donations
alleviation of depressive and anxiety disorders

close relationships
sexual relationships 

body image
voting preferences

Existential Neuroscience

Mind-set induction

• Mortality salience (Rosenblatt et al., 1989)

1)‘Please briefly describe the emotions that the
thought of your own death arouses in you’

2)‘Jot down, as specifically as you can, what you think
will happen to you as you physically die, and once
you are physically dead’

Existential Neuroscience Hypothesis
The exposure to mortality salience may tonically interfere

With cortical responses to phasic and repeated nociceptive stimuli
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Fig. 1. Experimental design. EEG activity and subjective ratings of intensity and 
threat of sensory stimulation were collected in two separate experimental
sessions during which participants underwent a ‘mortality salience’ (MS) or an 
‘exam salience’ (ES) mind-set induction (central panel, top). ERPs elicited by 
either nociceptive somatosensory stimuli delivered to the hand dorsum (red) or 
by auditory stimuli delivered from the same area (blue) were recorded in four
blocks.

Fig. 3. Nociceptive event-related potentials (N-ERPs). Group-level average difference waves (post–pre) of N-ERPs associated with laser 
stimulation of the left hand dorsum during ES  (black) and MS (red), recorded at Cz. N-ERPs were elicited by pairs (S1–S2) of nociceptive 
stimuli delivered at a fixed 1 s ISI. To assess the time course of the effect of mind-set on N-ERPs, we performed amass univariate t-test 
using each time point of the averaged waveforms (electrode Cz, average reference). x-axis, time (s); y-axis, amplitude (μV). The horizontal
dashed line indicates the uncorrected threshold for significance (P = 0.05, 2-tailed). Corrected clusters of P values (see methods) are 
represented in light yellow (bottom panel). MS significantly enhanced post-S2 negativity during 3 distinct time clusters. Cluster 1: 1.347–
1.595 s, cluster 2: 1.788–1.894 s, and cluster 3: 1.996–2.142 s. Representative scalp topographies of each cluster associated with ES, MS, 
and their t value are shown in the insets.

Fig. 4. Auditory event-related potentials (A-ERPs). Group-level average difference waves (post–pre) of A-ERPs associated with auditory
stimulation originating around the left hand dorsumduring ES (black) andMS (red), recorded at Cz. A-ERPs were elicited by pairs (S1–S2) 
of auditory stimuli delivered at a fixed 1 s ISI. To assess the time course of the effect ofmind-set on A-ERPs, we performed a mass 
univariate t-test using each time point of the averaged waveforms (electrode Cz, average reference). x-axis, time (s); y-axis, amplitude
(μV). The horizontal dashed line indicates the uncorrected threshold for significance (P=0.05, 2-tailed). No difference in post-S2 
amplitude was detected. Scalp topographies of A-ERPs in the temporal clusters of significant difference found for N-ERPs (Fig. 3) are 
shown in the insets for comparison purpose.
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Reminders of death and cortical representation of 
threatening somatosensory stimuli

1. MS exerts a tonic influence on cortical responses to 
somatosensory threatening stimuli

2. This effect is correlated to threat perception and 
personality variables
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