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Summary

This paper presents a new trial approach to early detection of dementia in the elderly with the use of functional

brain imaging during cognitive tests. We have developed a non-invasive screening system of the elderly with cognitive
impairment. In addition of our previous research of speech-prosody based data-mining approach, we had started
the measurement of functional brain imaging for patient having a cognitive test by using functional near-infrared
spectroscopy (fNIRS). We had collected 42 CHs fNIRS signals on frontal and right and left temporal areas from
50 elderly participants (18 males and 32 females between ages of 64 to 92) during cognitive tests in a specialized
medical institute. We propose a Bayesian classifier, which can discriminate among elderly individuals with three
clinical groups: normal cognitive abilities (NC), patients with mild cognitive impairment (MCI), and Alzheimer’s
disease (AD). The Bayesian classifier has two phases on the assumption of screening process, that firstly checks
whether a suspicion of the cognitive impairment (CI) or not (NC) from given fNIRS signals; if any, and then secondly
judges the degree of the impairment: cognitive impairment (MCI) or Alzheimer’s disease (AD). This paper also
reports the examination of the detection performance by cross-validation, and discusses the effectiveness of this study
for early detection of cognitive impairment in elderly subjects. Consequently, empirical results that both the accuracy
rate of AD and the predictive value of NC are equal to or more than 90%. This suggests that proposed approach is
adequate practical to screen the elderly with cognitive impairment.
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0 1 A Breakdown List of Participants (N=50)
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Age 64-70 71-75 76-80 81-85 86-92 Total
Male 3(2,0,1) | 2(1,1,0) | 4(3,1,0) 7(1,4,2) | 2(0,0,2) 18(7,6,5)
Female | 7(4.2,1) | 7(52,0) | 82,51 | 62,1,3) | 41,3,0) || 32(14,13.5)
Subtotal | 10(6,2,2) | 9(6,3,0) | 12(5,6,1) | 13(3,5,5) | 6(1,3,2) || 50(21,19,10)
Value in bracket means the number of subjects in NC, MCI, AD clinical groups.
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0 2 Snapshot of fNIRS measurement of an elderly participant having
a cognitive test.
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@: illuminator
N: channel ID
@: detector

0 3 Channel arrangement of fNIRS measurement.
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0 4 Results of t-test for significant differences in channel-wise fNIRS
signals between any single pair from NC, MCI, and AD groups.
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O 5 Classification of NC/MCI/AD by two-phase Bayesian Classifier.
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0 3 Selected NIRS Features
Classifier Selected Feature
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0 4 Classification Results

= Detection NC MCI AD || accuracy
Clinical

NC 11 7 3 52.4%

MCI 1 14 4 73.7%

AD 0 1 9 90.0%

predictive value | 91.7% | 63.6% | 56.3 || 68.0%
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