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This paper presents a new trial approach to early detection of cognitive impairment in the elderly with the use of
speech sound analysis and multivariate statistical technique. In this paper, we focus on the prosodic features from
speech sound. Japanese 115 subjects (32 males and 83 females between ages of 38 and 99) participated in this study.
We collected speech sound in the a few segments of dialogue of HDS-R examination. The segments corresponds to
speech sound that is answering for questions on time orientation and number backward count. Firstly, 130 prosodic
features have been extracted from each of the speech sounds. These prosodic features consist of spectral and pitch
features (53), formant features (56), intensity features (19), and speech rate and response time (2). Secondly, these
features are refined by principal component analysis and/or feature selection. Lastly, we have calculated speech
prosody-based cognitive impairment rating (SPCIR) by multiple linear regression analysis. The results indicated
that there is moderately significant correlation between HDS-R score and synthesis of several selected prosodic
features. Consequently, adjusted coefficient of determination R? = 0.50 suggests that prosody-based speech sound
analysis has possibility to screen the elderly with cognitive impairment.
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O 1: A Breakdown List of 319 Speech Data (N=115)

Age 30’s 40’s 50’s 60’s 70’s 80’s 90’s Total
Male 3o [ 1506) [320)] 217 | 1206) | 703) 90 (32)
Female 0(0) | 20 (7) | 45 (15) | 24 (8) | 28 (10) | 87 (33) | 25 (10) 229 (83)
Subtotal | 3 (1) | 20 (7) | 60 (20) | 56 (19) | 49 (17) | 99 (38) | 32 (13) || 319 (115)

Value in bracket means the number of subjects.
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0 2: Correlation between SPCIR and HDS-R by Multiple Linear Regression

SPCIRrsw-aic SPCIRpca-Fsw-a1c

SPCIRFrE
# of regressors 130
R 0.78
R? 0.37
S.E. 4.57

19 55
0.67 0.77
0.41 0.50
4.43 4.08

O 3: Dominant Regressors for Estimate of HDS-R

Method dominant regressors

SPCIRrE 130 regressors in total
¥R F129
Hok F110
* F57, F33, F78

SPCIRrsw-aAIC
.

F129, F128

*k
*

F110, F72, F69, F73

19 regressors in total

F118, F130, F57, F8, F101, F59

SPCIRpCA-FSW-FE
Hokk

*k
*

55 regressors in total

PC2, PC7, PC12, PC4, PC26, PC52, PC54
PC34, PC3, PC30, PC9, PC77, PC15, PC61, PC115
PC22, PC40, PC13, PC31, PC103, PC14, PC1, PC46, PC129, PC100

K3k k

*. with significance level of 0.05
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O 1: Scatter plot of HDS-R and SPCIRrr (R = 0.37).
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: with significance level of 0.001, **: with significance level of 0.01
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O 2: Scatter plot of HDS-R and SPCIRrsw.a1c (R?
0.41).
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O 3: Scatter plot of HDS-R and SPCIRpca-rsw-arc (R?
0.50).
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