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Abstract

One in every 10 persons suffer from chronic gastritis in Korea. Endoscopy is most commonly used to diagnose the
chronic gastritis. Endoscopic diagnosis is precise but it is accompanied with pain and high cost. According to pulse
diagnosis in Traditional East Asian Medicine, health problems in stomach can be diagnosed with radial pulse signals in
‘Guan’ location in the right wrist, which are non-invasive and cost-effective. In this study, we developed a classification
model of chronic gastritis using pulse signals in right ‘Guan’ location. We used both linear discrimination method and
logistic regression model with respect to pulse features obtained with a peak-valley detection algorithm and a Gaussian
model. As a result, we obtained sensitivity ranged between 77%~89% and specificity ranged between 72% ~83%
depending on classification models and feature extraction methods, and the average classification rates were approximately
80%, irrespective of the models. Specifically, the Gaussian model were featured by superior sensitivities (89.1% and 87.5%)
while the peak-valley detection method showed superior specificities (82.8% and 81.3%), and the average classification rate
(sensitivity + specificity) of the Gaussian model was 80.9% which was 1.2% ahead of the peak-valley method. In
conclusion, we obtained a reliable classification model for the chronic gastritis based on the radial pulse feature extraction
algorithms, where the Gaussian model was featured by outperformed sensitivity and the peak-valley method was featured
by outperformed specificity.
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(@) Pulse-taking device (Mac-01, HuBDIC,
Korea), (b) Sensor module consisting of seven

pressure sensors.
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Table 4. Peak valley detection algorithm fitting parameters Table 5. Gaussian model fitting parameters for healthy
for healthy persons (Normal) and chronic persons (Normal) and chronic gastritis patients
gastritis patients (Patient). (Patient).
h, hy, hy T Ay T oy
Nopma | 12641 | 5319 0501 0.771 Normal 10.203 34.715 21.604
_ (8177) | (3827) | (0.330) | (0.106) Lo (6571) (14.390) (10.580)
h . 21846 | 9543 0583 0.869 v , 17413 32.8% 20573
Patient Patient
(12.089) | (6186) | (0.541) | (0.084) (10.161) (6.594) (4.906)
Nommal | 245382 | 10204 | 1055 0.736 Normzl 20.813 31.270 19.788
Orm
g || (1479) | (4910 | 078) | (0102 - (5:331) (2.716) (2.648)
- patient | 24329 9774 0.692 0.858 b Patient 19.822 32.358 20.241
(0.029) | (0501) | (2.895) | (3540) (11.266) (5512) (5508)
2.1 1 19.
Normal | 33219 | 11483 1.099 0.790 Normal 6.100 33.148 9670
(8950) | (3663) | (0633) | (0.104) g} (9.488) (10.873) (8072)
397 397
Patient | 24691 | 9466 0.775 0.823 Patient 19410 34.850 21617
auent | q1033) | 4373 | 0571 | (0.160) (9572) (14.407) (11.419)
20.470 29.114 17.383
Normal | 26669 | 8076 1.055 0.766 Normal
(13.096) | (4960) | (0.748) | (0.155) ] (13.197) (10.731) (8.820)
487 497
Patient | 21146 | 7497 | 0877 | 0799 Patient | 101 34616 20516
auent | o909) | (4949 | (0704) | (0.160) (11.192) (15.022) (12111)
1y iy 123 A, A, A2 p) 09 L
01 | 035 | 0ass | 457 | 2584 Nomml | 262 | 66715 | 41069 | 154313
oI
Normal | (0.050) | ©017) | (0.099) | (3314) | (2358) 15 657 | 12856) | (10218) | (21.3)
. ‘ ' ' ' ' - patient | 2084 | 73142 [ 50349 [ 173656
batent | 0120 | 0346 | 0523 | %890 | 514 0% [T | s | e
0.017) | (0.020) | (0.073) | (629.3) | (4539) Normal : : : :
- (3873) | (6154) | (9.141) | (20.469)
© pationt | 1120 | 72475 [ 49392 | 171547
atien
Normal | 337 | 0329 | 0457 | 10324} 5027 1972 | (20333) | (21240 | (24795)
(0.029) | (0.023) | (0.096) | (346.6) | (304.9) 15.290 66.046 33561 157.266
Normal
2] _— (10201) | (14.142) | (10.131) | (20.053)
015 | 03 | o510 | 101 | 430 - pationt | 11209 | 64637 | 40833 | 163641
atien
Patient | ' | (15000 | (2839) | G874 | (602 (6598) | (16.287) | (13.890) | (31.622)
' ' ' oh ' 13258 | 55470 | 34205 | 153.109
Normal
. (8011) | (18931) | (15.394) | (30.656)
ot | 018 | 032 | 08 | 132 | 5140 patient | 10499 | 64897 [ 4164 [ 160469
0032 | ©.021) | 0.098) | 3867) | (2236) (5864) | (20947) | (16349) | (31.8%)
3 EAAA A4S A F Al A} dolE7te]
patient | 149 | 0336 | 0486 | 10497 | 4609 SolmEk ol 9= EAA Y UolEE Abgale] B
I 9= Fa-wy Ao %3 EAA HolHE
Nopmal | 0138 | 0328 | 0438 | 10843 | 3517 Agste] BEe Anlely ¥ 10 shoxopim o
%
2A2E FAEAE AFEEY ERE Stk AE
. 0.150 | 0336 | 0463 | 8744 | 3766 .
A HA el S 9]3)} HIH o Z] A el
Fatient | o oa1) | 0042) | (0.138) | (081) | (2692 Heln A dES AT e dadd®sforward
selection), ¥R 274 (backward elimination), %74
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Table 6. The statistical difference of peak valley Table 8. Meaning differences in the parameters between
detection algorithm parameters for the two healthy persons (Normal) and chronic gastritis
groups. patients (Patient) by each step
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Table 10. Discriminant analysis Classification result of a Table 12. Logistic regression Classification result of a
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