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What could a wrist-worn sensor, measuring autonomic data and 
physical activity, tell us about seizures and SUDEP? 
 
There are two main branches of the Autonomic Nervous 
System, both of which can be measured from the wrist: 
 
§  The Sympathetic Nervous System “fight or flight” causes 

electrodermal activity (EDA) changes in the skin, measured 
as skin conductance.   

§  The Parasympathetic Nervous System “rest and digest” is 
measured from the high frequency component of heart-rate 
variability. 

A crowd-sourced study could speed up the science of 
understanding autonomic changes in epilepsy.  Would you pay 
to get a sensor (comfortable to wear 24/7) to participate?  Tell 
us what you would value - some possibilities: 
§  Would you wear a sensor and log seizures in an e-diary for 6-18 

months? 
§  If it detects that you have a GTCS,  the sensor would alert you 

and designated caregiver(s) – any preference how? 
§  Would you want to know the seizure’s autonomic disruption? 
§  Would you like to know how its severity compares to prior 

seizures or to other people’s seizures? 
§  Do you want to know the seizure duration? 
§  How many “false alerts” could you tolerate? (It can be shut off.) 
§  OK to charge it daily, like a smartphone? 
§  OK if your data are encrypted and go to a secure server (over a 

smartphone or iPod to the Internet) while you charge it? 
§  Would you give it corrective feedback so it could learn how to be 

optimal at detecting your personal seizures? 
§  Note: It may be possible in some cases to detect that a seizure 

is happening seconds or minutes in advance, but this is not 
proven and is not likely for most seizures. 

§  Would you like to see your “autonomic stress” level? One study 
helping people control their EDA argued that this biofeedback 
reduced their number of seizures [8]. 

§  Would you want to track your sleep patterns and see if     
disrupted sleep relates to your seizures? 

Fig 1. The “elephant” (or a seizure) shows changes not only 
in the EEG, but also in autonomic data that affects the heart, 
breathing, and more.  Some seizures cause more severe 
autonomic changes than do others. 

It is possible but not proven that autonomic disruption 
may lead to SUDEP [6].   
 
§  PGES occurred in 100% of SUDEP cases in the 

MORTEMUS study [4].  
§  Pediatric [3] and adult [5] studies showed that duration of 

PGES correlates with EDA. 
§  Respiratory arrest is inducible in humans by electrical 

stimulation of the amygdala [7].  Amgydala stimulation 
gives rise to a strong EDA response (Fig 2).  Note: a scalp 
EEG may not register this deep brain activation! 

§  EDA is larger for most GTCS than for most CPS, and is 
not correlated with length of the seizure or with its motor 
component [2]. 

Fig 3. EDA+motion is better than motion alone for automated 
GTC seizure detection [2].  Also, larger EDA correlates with 
longer post-ictal generalized EEG suppression (PGES) [3].  

Fig 2.  Stimulating four brain regions on the left and four on 
the right (with depth electrodes) produces large skin 
conductance on the same side. Data from [1]. 

Fig 4.  EDA provides a measure of seizure severity 
that correlates with duration of post-ictal Generalized 
EEG suppression (PGES), a biomarker for SUDEP.   
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