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Analysis of physiological voice characteristics based on statistics
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1. School of Life Science, Beijing University of Chinese Medicine, Beijing 100029, China; 2. Institute of Information on Traditional
Chinese Medicine, China Academy of Chinese Medical Sciences, Beijing 100700, China

Abstract: Objective To establish a rapid, accurate, safe and non-invasive mode of physiological voice monitoring. Methods
The physiological voice characteristics of women in reproductive age were analyzed with auscultation and olfaction. The
ovulatory period, menstrual period, and the degree of dysmenorrhea were used as the discriminatory basis to screen out the
differential voice frequency characteristics that could reflect the above indications, and a regression model was established.
Results Among the 242 voice indicators, there were 14, 11 and 4 voice indicators which were significantly different between
ovulation and non-ovulation, menstruation and non-menstruation, and in 4 dysmenorrhea degrees, respectively. The voice
resonance peak time sequence5 and the maximum energy frequency to time ratio of the most sustained frame were associated
with ovulatory period; and the highest energy frequency band number was negatively associated with menstrual period; and
the tone scale was positively correlated with the degree of dysmenorrhea. Conclusion Women of reproductive age show
characteristic changes in voice during the physiological period, which has certain predictive ability for ovulation and
menstruation, and has certain reference value for quantifying the degree of dysmenorrhea.
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Table 1 Difference indicators related to ovulatory and non—ovulatory periods (Mean+SD)

25 AR bR HEGP ] Al HE DT P{H
AR L LRI 8.374x10£4.649x 104 12.772x10“+9.231x10*  0.012
AR TR I R 1.023+0.658 4.130+4.514 0.028
IR ILRIE 5 11/ % 36.019+38.176 64.969+82.821 0.031
TR B 1 5 — SR g 0.226+0.203 0.408+0.340 0.001
WA B 1Y 5 R 0.413+0.363 0.767+0.661 0.003
TR RN E 0 5 = SR g 0.682:£0.455 1.285+1.049 0.003
TR B BN 1Y 5 O LR I 0.967+0.571 1.853+1.469 0.002
i (e B E RE B — U 3 0.039+0.016 0.0200.009 0.034
Hhr 1.127£1.065 3.638+3.429 0.010
BT i [ PR T A I R 4.359+4.837 14.969+13.261 0.007
AL S [R] PN T AR 0 A R o 2 3.279+3.168 17.654+15.800 0.005
ORI RE R ABLRE R34 6.301+4.166 9.558+8.240 0.011
I KU RE A B b i 22 0.857+1.087 6.232+5.905 0.001
SRR KRB R o 1 L6/ % 10.726+£10.279 28.896+36.117 0.001
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Table 2 Difference indicators related to menstrual and non—menstrual periods (Mean+SD)

22546 bR Az 4k H 24 PAH
T bR 2R 3.014+3.035 3.119+2.793 0.026
T A R I i 0.006+0.004 0.005+0.004 0.033
T AR R 2.429+1.065 2.217+41.041 0.036
TSR DU iR e 3.486+1.067 3.705+1.054 0.014
e Y5 6.800+3.324 7.831£5.213 0.001
R A A -0.143+1.004 -0.237+0.974 0.028
i 4.366+1.180 4.626+0.862 0.009
AN ISP i) DAY A e U 13.261+4.837 14.969+4.359 0.039
TR R 4.728+0.573 4.784+0.688 0.002
ORI RE T B bR 2 5.905+1.087 6.232+0.857 0.027
Th B 0.977+0.323 0.952+0.357 0.003

R3I BESRBRERERG = 9)

Table 3 Difference indicators related to the degree of dysmenorrhea (Mean+SD)

225t AR bR 0% 1% 2%% 3% PE
M F0E I 34 -3.146£11.263  0.000£0.000  39.500+£0.000  0.000+0.000  0.007
IR B T R R 2.743£2.758  1.000£0.000  16.000£0.000  2.000+0.000  0.001
i 3.714£1.178  5.0000.000 5.000£0.000  4.667+0.577  0.030
BB SR MBLAE R ME 10.854£6.446  8.644+£0.000  11.995£0.000  9.618+2.581  0.015
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Table 4 Results of logistic regression analysis

RAAE e br mAERE PHE OR fH
HEBI I TR LRI 2 -2.536 0.001 0.079
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Figure 1 Neural network model
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Figure 2 Importance of difference indicators in the model
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