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ABSTRACT

The functional magnetic resonance imaging (fMRI) based on blood oxygen level dependent
(BOLD) has been used to measure neuronal activities and to map human brain functions.
Published fMRI articles demonstrated increased prefrontal activity in lie telling compared to truth
telling. Besides scientific equipments, a set of questions also affects the accuracy of deceptive
detection. The Peak of Tension Test (POT) along with polygraphy has been used as a common
procedure to investigate the information associated with an incident. POT can specifically
provoke deceptions about criminal details and provide reproducible results. However, to our
knowledge, no study has used the POT in fMRI to detect deceptions. The purposes of this
research study were to develop a method to identify deceptions using the POT in fMRI, and to
compare the differences in brain activities between deception and truth telling using the fMRI
technique. BOLD fMRI experiments, using a 1.5-Tesla scanner, were conducted upon twenty
healthy participants (11 women and 9 men, mean age = 24.3% 3.08 years). Before the fMRI
scanning, participants were told to steal two of seven valuable objects, and then to deny the
crimes while in the scanner. Statistical random effect (group) analysis of the fMRI experiments
illustrated that right inferior frontal gyrus was more activated in the POT than that in the relevant
questions condition. Left inferior and middle frontal gyri were more activated during deception
than those during telling the truth. Inconclusion, the POT can be used to detect the deception
using the fMRI, and, compared to telling the truth, the deception activates many neocortex brain

regions.



