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Early Detection of Cognitive Impairment in the Elderly Based on Bayesian Mining Using Speech
Prosody and Cerebral Blood Flow Activation
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With the aim of providing computer aided diagnosis of dementia, we have developed a non-invasive screening

system of the elderly with cognitive impairment.

In our previous research, we have studied two data-mining

approaches by focusing on speech-prosody and cerebral blood flow (CBF) activation during cognitive tests. On
the power of these research results, this paper presents a prosody-CBF hybrid screening system of the elderly with
cognitive impairment based on a Bayesian approach. The system is constructed by SPCIR (Speech Prosody-Based
Cognitive Impairment Rating) based cutoff as the 1st screening, and, as the 2nd screening, two-phase Bayesian
classifier for discriminating among elderly individuals with three clinical groups: elderly individuals with normal
cognitive abilities (NL), patients with mild cognitive impairment (MCI), and Alzheimer’s disease (AD). This paper
also reports the screening examination and discusses the cost-effectiveness and the discriminant performance of
proposed system for early detection of cognitive impairment in elderly subjects.
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O 1: A Breakdown List of Participants (N=48)

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) | 6(4,2,0) | 8(2,51) | 5(2,1,2) | 4(1,3,0) || 30(13,13,4)
Subtotal | 10(6,2,2) | 8(5,3,0) | 12(5,6,1) | 12(3,5,4) | 6(1,3,2) || 48(20,19,9)

Value in bracket means the number of subjects in NC, MCI, AD clinical groups.

O 2: Correlation between SPCIR and HDS-R by Multiple
Linear Regression

SPCIRpcA-FSW-AIC
42

7 of regressors

Multiple- R? 0.61
Adjusted- R? 0.54
S.E. 2.40
P-value <2.2x10716
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0 1: Scatter plot of HDS-R and SPCIRpca-rsw-aIC.

3.2 SPCIR: speech prosody-based cognitive
impairment rating
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0 2: Classification of NC/MCI/AD by two-phase Bayesian
Classifier.
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O 3: Classification Results (SPCIR Cutoff: 26)

. Detection NC* MCI AD accuracy
Clinical
NC 19(18) 1 0 95.0%
MCI 6(6) 13 0 68.4%
AD 0(0) 0 9 100%

predictive value | 76.0% | 92.9% | 100% || 85.4%

* Value in bracket means the included number of subjects
which are classified NC by SPCIR (1st screening).

O 4: Classification Results (SPCIR Cutoff: 27)

o Detection NC* MCI AD accuracy
Clinical
NC 15(5) 2 3 75.0%
MCI 3(3) 16 0 84.2%
AD 0(0) 1 8 88.9%

predictive value | 83.3% | 84.2% | 72.7% || 81.3% |

* Value in bracket means the included number of subjects
which are classified NC by SPCIR (1st screening).

O 5: Classification Results (SPCIR Cutoff: 28)

. VDeteCthﬂ NC* MCI AD accuracy
Clinical
NC 1400) | 4 2 70.0%
MCI 0(0) | 18 1 94.7%
AD 0(0) 1 8 88.9%
predictive value | 100% | 78.3% | 72.7% || 83.3% |

* Value in bracket means the included number of subjects
which are classified NC by SPCIR (1st screening).
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