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Estimation Algorithm of Bowel Motility Based on Regression Analysis of the Jitter
and Shimmer of Bowel Sounds
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(Keo-Sik Kim * Jeong-Hwan Seo - Min-Ho Kim * Sang-Hun Ryu * Chul-Gyu Song)

Abstract - Bowel sounds (BS)

are produced by the movement of the intestinal contents

in the lumen of the

gastro—intestinal tract during peristalsis and thus, it can be used clinically as useful indicators of bowel motility. We
devised an estimation algorithm of bowel motility based on the regression modeling of the jitter and shimmer of BS
signals measured by auscultation. Ten healthy males (23.5+2.1 years) were examined. Consequently, the correlation
coefficient, coefficient of determination and standard error between the colon transit times (CTT) measured by a
conventional radiograph and the values estimated by our algorithm were 0.98, 0.96 and 2.86, respectively. Also, through
k—fold cross validation, the average value of the absolute differences between them was 5.0+2.5 hours. This method could
be used as a complementary tool for the non-invasive measurement of bowel motility.
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Fig. 1 Algorithm for estimating the CTT, (a) procedures for
calculating the regression equation, and (b) for
converting the selected features to CTT
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Fig. 3 (@) Raw signals obtained from the abdomen, (b)
bowel sounds detected by the IKD algorithm and (c)
back—-ground noise
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Table 1 Selected features among all 21 features, measured
colon transit times and estimated values

T3 Joa Ji2 S32 Si2 CTT | eCTT
2.1 0.141 0.147 324 34.7 2.4 5.1
1.0 0.148 0.171 36.0 36.0 25.2 25.8
2.1 0.157 0.156 33.8 36.2 26.4 27.0
35 0.165 0.172 36.7 35.0 2.4 1.2
19 0.148 0.154 34.2 34.4 26.4 22.3
2.9 0.153 0.152 36.6 38.3 10.8 10.3
2.4 0.149 0.153 34.1 34.6 12.0 12.7
2.2 0.151 0.161 36.8 34.6 18.0 19.7
3.4 0.161 0.153 36.1 37.6 10.8 12.9
2.1 0.145 0.153 36.5 37.1 16.8 15.0
Absolute error 1.6 + 1.1 hours
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