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Cardiovascular response to surprise stimulus
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Abstract

Basic emotions such as happiness, sadness, anger, fear, and disgust have been widely used to investigate
emotion-specific autonomic nervous system activity in many studies. On the contrary, surprise emotion, Suggested
also as one of the basic emotions suggested by Ekman et al. (1983), has been least investigated. The purpose of
this study was to provide a description of cardiovascular responses on surprise stimulus using electrocardiograph
(ECG) and photoplethysmograph (PPG). ECG and PPG were recorded from 76 undergraduate students, as they were
exposed to a visuo-acoustic surprise stimulus. Heart rate (HR), standard deviation of R-R interval (SD-RR), root
mean square of successive R-R interval difference (RMSSD-RR), respiratory sinus arrhythmia (RSA), finger blood
volume pulse amplitude (FBVPA), and finger pulse transit time (FPTT) were calculated before and after the
stimulus presentation. Results show significant increase in HR, SD-RR, and RMSSD-RR, decreased FBVPA, and
shortened FPTT. Evidence suggests that surprise emotion can be characterized by vasoconstriction and accelerated
heart rate, sympathetic activation, and increased heart rate variability, parasympathetic activation. These results can
be useful in developing an emotion theory, or profiling surprise-specific physiological responses, as well as
establishing the basis for emotion recognition system in human-computer interaction.
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