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How do you figure out what is painful or
distressing to a non-speaking person?

Many do not
show outward
signs
consistent
with internal
stress/state.

Image courtesy of John Glenn on flickr. License CC BY-NC-SA.


https://flic.kr/p/siDw9

Sympathetic division
Stimulation: "fi

Sympathete

ganglion -

(RS
RRROE
LB &
\ . &
v

htor flight”

Parasympathetic division
_Inhibitory: ‘rest and digest’

p

“AUTONOMIC NERVOUS SYSTEM

rates heartbeat i " Slows heartbeat

- pocels <

A
D

Stomach

> -~
Stimulates digestio™

2
© Robert Sapolsky. All rights reserved.

Dilates biood
vessels
—e

Stimulates erectich

(Not shown: Enteric division)

This content is excluded from our Creative Commons license. For more information, see http://ocw.mit.edu/help/fag-fair-use/.



http://ocw.mit.edu/help/faq-fair-use/

offectlv%

Traditional MIT Media Lab Affectiva Q™

© BIOPAC Systems Inc. All rights reserved. This content I N nOvatlonS © Affectiva. All rights reserved. This content is excluded
is excluded from our Creative Commons license. For more from our Creative Commons license. For more

information, see http://ocw.mit.edu/help/faq-fair-use/. information, see http://ocw.mit.edu/help/faqg-fair-use /.



http://ocw.mit.edu/help/faq-fair-use/
http://ocw.mit.edu/help/faq-fair-use/

'emént skin conductance

electrodes (figure 4 from Figner-Murphy)
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Example: Measuring sympathetic nervous system
response via electrodermal activity (EDA) on lower
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Arousal predicts memory and attention
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What makes EDA go up? | Demo

EDA = Electrodermal
Activity

(measured as skin
conductance)
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Affectiva Q Sensor
measures:

1. Skin conductance
2. Skin temperature
3. 3-axis accelerometer
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State of the art:

* Built sensor & algorithms
» Detects “peak storms” (92% in Non-REM)
* Measuring connections to learning & memory &

stress
(Sano & Picard; MIT, EMBC 2011, collaborations with Bob Stickgold,

Harvard & Beth Israel hospital, Chuck Czeisler, Harvard & Brigham &
Women's hospital)
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EDA (uS)
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2011.
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EDA “Storms” during sleep
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Investigating relation to sleep quality and to improvement

on a visual discrimination task
Sano, Picard, Wang, Stickgold, APSS 2011.
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94% accurate convulsive seizure detection using
a wrist-worn electrodermal activity and
accelerometry biosensor. Poh et al (2012),

Epilepsia.
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Canadian Epilepsy Alliance video:
Playground Convulsive Seizure



https://www.youtube.com/watch?v=men1or169Xo
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Sudden Unexplained Death in Epilepsy
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Possible biomarker for SUDEP risk
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from MclLean, B.IN. et al., J Neuro/! Neumsurg Psyfhfatr 78 (2007)

Lhatoo, S.D. et al., Ann Neurol 68 (2010)
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Autonomic response (from wrist) Is correlated
with duration of EEG suppression (SUDEP
biomarker)

r=0.81,P =0.003

PGES duration (s)

-
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EDA response amplitude (73)

© Neurology. All rights reserved. This content is excluded from our Creative Commons
license. For more information, see http://ocw.mit.edu/help/faqg-fair-use/.
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PGES duration (s)

Larger Sympathetic
(EDA) occurs with
longer post-ictal EEG
suppression (PGES)

r=0.81,P =0.003

0 | 20
EDA response amplitude (73)

© Neurology. All rights reserved. This content is excluded

from our Creative Commons license. For more information,
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Poh et al. (2012) Neurology

Lower Parasympathetic
(Heart Rate Variability
High Frequency) occurs
with longer PGES

PGES duration (s)
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Human Embryo: Three tissue layers

Gastrula

Ectoderm

Th|s image is in the publlc domaln

m Skin and neural tissue

Endoderm  Digestive and respiratory track

Mesoderm Muscle and bone
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Right amygdala is associated with

threat/negative stimuli

Left amygdala is associated with a

mix of positive and negative
arousal.

Ji G, Neugebauer V. (2009) “Hemispheric

lateralization of pain processing by amygdala
neurons” J Neurophysiol. 2009 Oct;102(4):2253-

64. Epub 2009 Jul 22

Why look at both left and right EDA, separately?

TN COMPONENTS IN
- s THE CEREBRUM

COMPONENTS IN Cingulate gyrus

e
THE DIENCEPHALON

Antenor group of

— Parahippocampal
thalamic nuclei .

gyrus

Hippocampus
Hypothalamus e ¥

Mamillary body

Amygdaloid body

Image courtesy of BruceBlaus. License CC BY.
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look at left and right EDA?
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Skin conductance (sympathetic nervous response) IS
Ipsilateral to these limbic brain structures

Amygdala
Posterior hippocampus
Anterior hippocampus
Anterior cingulate gyri

Mangina & Beuzeron-Mangina 1996, Int. J. Psychophysiology 22(1996)1-8.
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