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ANALYSIS OF ELECTRODERMAL 

ACTIVITY SIGNAL FLUCTUATIONS 

PRIOR TO MIGRAINE ONSET 
 
Viroslava Kapustynska  

PhD student, Faculty of Electronics 

Vilnius Gediminas Technical University, Lithuania 
 

Šarūnas Paulikas  

Professor, Faculty of Electronics 

Vilnius Gediminas Technical University, Lithuania 

 

Introduction 

Migraine is a prevalent and debilitating disease characterized by recurrent 

episodes of severe headache [1]. Identifying precursors to migraine attacks is crucial 

for improving patient quality of life [2]. This study aimed to analyze the Electrodermal 

Activity (EDA) signal, which is often used in migraine research [3, 4], to detect 

fluctuations that precede migraine attacks and, if fluctuations are found, to 

determine the time before the onset of a migraine in which they occur. The signal 

was measured using the next-generation device Empatica Embrace Plus over 19 

days, during which 3 migraine attacks were recorded. Data on migraine attacks were 

digitized from a paper migraine diary provided by the participant. 

Methods 

Data were obtained from a study participant using the Empatica Embrace Plus 

device for continuous monitoring of EDA. The EDA signal, measured in microsiemens 

(µS), was used for the analysis. Missing values were removed to ensure the 

completeness and informativeness of the signal and to avoid the impact of NaN 

values on the result of feature calculation. The following signal features were 

calculated: Mean, Median, STD, Max, Min, Clearance Factor, Crest Factor, Impulse 

Factor, Kurtosis, Peak Value, RMS, Shape Factor, Skewness, Entropy, and Slope. The 

analysis was performed using Python version 3.12. 

Results 

The analysis revealed significant fluctuations in certain features before the 

onset of migraine. Here are the key findings: 

 Min (Minimum): 273 fluctuations were detected, most of which occurred on 

the 18th day, approximately 1 day and 12 minutes before the onset of migraine. 

 Clearance Factor: 181 fluctuations were detected, all occurring on the 11th 

day, approximately 1 day and 1 hour and 11 minutes before the onset of migraine. 

 Crest Factor: 181 fluctuations were detected, all occurring on the 11th day, 

approximately 1 day and 1 hour and 11 minutes before the onset of migraine. 

https://doi.org/10.36074/grail-of-science.02.08.2024.048
https://orcid.org/0009-0009-1560-6586
https://orcid.org/0000-0001-5039-0607


 

Міжнародний науковий журнал «Грааль науки» | № 42 (серпень, 2024) 
ISSN 2710–3056 

2024 Авторські права захищені | Creative Commons Attribution-ShareAlike 4.0 International License 

343 
Р

О
З

Д
ІЛ

 X
X

. К
О

М
П

'Ю
Т

Е
Р

Н
А

 Т
А

 П
Р

О
Г

Р
А

М
Н

А
 ІН

Ж
Е

Н
Е

Р
ІЯ

 
 Impulse Factor: 181 fluctuations were detected, all occurring on the 11th 

day, approximately 1 day and 1 hour and 11 minutes before the onset of migraine. 

 Kurtosis: 181 fluctuations were detected, all occurring on the 11th day, 

approximately 1 day and 1 hour and 11 minutes before the onset of migraine. 

 Skewness: 181 fluctuations were detected, all occurring on the 11th day, 

approximately 1 day and 1 hour and 11 minutes before the onset of migraine. 

Other features, such as Mean, Median, STD, Max, Peak Value, RMS, Shape 

Factor, Entropy, and Slope, did not show significant fluctuations. 

Discussion 

Fluctuations in the features Min, Clearance Factor, Crest Factor, Impulse Factor, 

Kurtosis, and Skewness could indicate precursors to migraine attacks. The most 

notable fluctuations were observed on the 11th day (before 2nd migraine attack) for 

most of these features, suggesting a specific pattern in the changes in the EDA signal 

prior to the appearance of the migraine. There was also a fluctuation in the Minimum 

feature before the onset of the third migraine attack. During the 19 days, 3 migraine 

attacks were recorded for this participant, marked with asterisks in Fig. 1. It can be 

concluded that no fluctuations in the features were detected prior to the first 

migraine attacks. This highlights the importance of including additional signals and 

features for more effective migraine prediction. These fluctuations were detected 

approximately 1 day and a few hours before the onset of the migraine, which could 

correspond to the prodromal phase of a migraine. The prodromal phase is known 

to precede the headache phase of a migraine and rarely can be detected by migraine 

sufferer. Detecting such early signs can be important for timely intervention and 

prevention of severe migraine attacks. 

 

 
Fig. 1 Electrodermal Activity and Pre-Migraine Fluctuations for Various Features 

 

Fluctuations in Clearance Factor, Crest Factor, Impulse Factor, Kurtosis, and 

Skewness might reflect changes in the sympathetic nervous system that occur 
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before migraine attacks. These findings align with previous research indicating that 

changes in EDA are associated with physiological alterations that precede migraines 

[3, 4]. 

Conclusion 

This study confirms that fluctuations in certain features of the Electrodermal 

Activity signal can serve as precursors to migraine attacks. The most significant 

fluctuations were found in Clearance Factor, Crest Factor, Impulse Factor, Kurtosis, 

and Skewness. However, for a more effective migraine prediction, it is necessary to 

consider adding additional signals and features to the analysis. Future research 

should focus on developing algorithms for early warning of migraines, which could 

significantly improve patient quality of life. 

Visualization 

The following charts present the fluctuations of the Electrodermal Activity 

signal and corresponding features. Dots indicate significant fluctuations that may 

serve as precursors to migraine attacks. 
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