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Abstract 
The aim of this paper is to assess whether objective time-course physiological responses from 
electroencephalogram (EEG) and electrocardiogram (ECG) can quantify stress level or not. 
Physiological signals were measured under emotional stress tasks using audio-visual stimuli and 
analyzed with a discrete Fourier transform (DFT). The results showed that beta activities in the 
frontal and temporal areas of the Non-Stress Group were significantly larger than those of the Stress 
Group under emotionally unpleasant stimuli. Also, the beta activities of the Non-Stress Group 
decreased with time. These events suggest that people with less stress have a high stress-resistance 
potential in their brain activities, which can be seen as general biological reactions. 
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1. INTRODUCTION 
Severe and chronic stress can have a destruc-
tive effect on the human body including brain 
function. Stress is well known as an important 
factor that induces various diseases. Recent 
papers have reported that a strong stress factor 
can cause not only reversible, but also 
irreversible biological symptoms such as 
cardiovascular diseases [1]. Strong stress could 
also cause a reduction in hippocampus volume 
[2]. Thus, stress can affect major regulatory 
systems, in particular central and peripheral 
nervous systems [3]. 

When people are exposed to stress, physical 
and/or psychological effects can arise. 
Psychological stress states can be evaluated 

with questionnaires such as the Cornell Medi-
cal Index (CMI) and the Profile of Mood States 
(POMS). These tests are subjective findings so 
that pathophysiological changes such as brain 
function in its early stages need to be evalu-
ated. Therefore, it is necessary to develop 
objective methods for measuring mental stress 
states and to prevent people from suffering 
from diseases.  

Measurements of electroencephalogram (EEG) 
and electrocardiogram (ECG) are useful in 
assessing the responses of the cerebrum and 
autonomic regulation for stress states and in 
distinguishing healthy psychophysiological 
aspects from pathological ones from both 
physical [4, 5] and psychological [6, 7] 

* Corresponding author information: 
Takuto Hayashi, M.S., C.E.  
Graduate School of Applied Informatics, University of Hyogo 
Kobe Harborland Center Bldg. 22F, 1-3-3 Higashi-Kawasakichou, Chuo-ku, Kobe, Hyogo 650-0044, JAPAN 
TEL/FAX: +81-78-367-8616/+81-78-362-0651, ab07t402@ai.u-hyogo.ac.jp 

djrivard
Rectangle


	1. INTRODUCTION
	2. METHODS
	3. RESULTS
	4. DISCUSSION
	ACKNOWLEDGEMENTS
	REFERENCES
	AUTHOR INFORMATION



