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Effects of Fear Stimuli by Means of a Video Clip on the Power Spectra
of Electroencephalograms in Healthy Adults

Yoo-Ra Kim, MD and Jeong-Ho Chae, MD, PhD

Department of Psychiatry, College of Medicine The Catholic University of Korea, Seoul, Korea

ABSTRACT

Objective : Although studies have explored responses to fear had been assessed using various psycho-
physiological methods, results have been inconsistent. The present study examined psychophysiological re-
sponses in healthy subjects after viewing fear stimuli in a video clip for set up future fear related psychophy-
siological studies.

Methods : We monitored three psychophysiological variables (electroencephalography, skin temperature,
and heart rate variability) in adults who watched either a control stimulus movie clip or a fear-inducing movie
clip.

Results : In 16 healthy adults, theta activity decreased significantly after the fear stimulus as compared to
the normal stimulus. However the participants showed no differences in heart rate variability or skin tem-
perature between the fear and normal control stimulus situations.

Conclusion : In the limbic area, theta activity corresponds with information processing, integration into
previous memories and long-term potentiation. In this study, we suggest decreased theta activity represents
amygdalo-hippocampal activity, associated with fear, short-term memory, and memory extinction in the heal-
thy adults. Further studies are needed to evaluate the interaction of fear, memory, and the pathophysiology
of anxiety disorder in patient with anxiety disorders. (Anxiety and Mood 20106 (2) :102-108)

KEY WORDS : Fear response - Heart rate variability - Skin temperature - Electroencephalography.
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Figure 1. Electroencephalogram, skin temperature and heart ra-
te variability were obtained during motion pictures presentation.
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Figure 2. The data of skin temperatures were gathered on 28
areas of both hand.
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Table 1. Changes of spectral powers of electroencephalogro-
phy during fear and control stimuli

Fear-baseline Control-baseline

mean 4 (SD) mean 4 (SD) p-value
@ wave 0.70 (3.61) 0.54 (3.05) 0.89
B wave 0.81 (5.54) —1.60 (3.88) 0.14
J§ wave 0.08 (1.90) 0.19 (1.31) 0.85
6 wave —1.52 (4.93) 2.08 (3.78) 0.02*
x 1 <0.05

Table 2. Comparison of skin tfemperature changes on the right
and left hand during fear and control stimuli

Fear-baseline Control-baseline

mean 4 (SD) mean 4 (SD) p-value
Right hand 1.08 (1.08) 0.94 (1.06) 0.72
Left hand 0.68 (1.21) 0.85 (1.09) 0.67

Table 3. Comparison of changes of heart rate variability (HRV)
during fear and control stimuli

Fear-baseline  Control-baseline

p-value

mean 4 (SD) mean 4 (SD)
Mean RR interval  52.46 (248.06) —60.08 (221.52) 0.19
SDNN —7.49 (75.42) —14.18 (61.52) 0.79
P —0.60 ( 2.81) -0.16 (=0.76) 0.57
LF —0.43 ( 2.83) -0.16 (1.71) 0.75
HF —0.37 ( 2.69) -0.19 (1.61) 0.83
LF/HF ratio —0.30 ( 1.49) —0.08 (1.22) 0.65

SDNN : standard deviation of normal to normal intervals, TP : to-
tal frequency, LF : low frequency, HF: high frequency
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