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ABSTRACT

Objectives: This study investigated the clinical characteristics of functional dyspepsia (FD) patients with food retention
(FR) in regard to the parameters of cutaneous electrogastrography (EGG), Ryodoraku, and heart rate variability (HRV).

Methods: This study reviewed the clinical records of 33 FD patients with FR who filled out the FR Questionnaire for FD
(FRQ-FD) and underwent EGG for six months from March 1st, 2021. We summarized the clinical characteristics of FD patients
with FR and analyzed the correlation between FRQ-FD score and parameters of EGG, Ryodoraku, and HRV.

Results: FRQ-FD scores had a positive correlation with percentage of postprandial bradygastria and negative correlation
with power ratio, detected on Channel 2, 3 of EGG. The total average (TA) Ryodoraku score was lower, and the high frequency
density (HF) of HRV was higher than the normal value.

Conclusions: The results of this study suggest that clinicians can use EGG, Ryodoraku, and HRV to increase the accuracy
of diagnosing FR in FD patients.
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Fig. 1. Visual analogue scale (VAS) for upper abdomen
discomfort.
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Table 1. Difference between Preprandial and Postprandial Parameters of Electrogastrography

f’reprandial f’ostprandial p-value
Dominant frequency 3.04+0.24 2.91+0.40 0.132
Dominant power 44.03x4.76 42.96+4.18 0.179
Channel 1 80.7017.56 74.09+16.07 0.071
Normal Slow Wave Channel 2 87.39+12.96 78.75£16.21 0.014*
Channel 3 89.6315.28 78.77£17.18 0.016*
Bradygastria Channel 1 2.02+4.45 2.49+4.01 0.602
Channel 2 1.56+3.20 2.65+3.90 0.127
Channel 3 1.46+3.88 2.17£3.76 0.220
Channel 1 2.49+4.79 4.67£5.97 0.105
Tachygastria Channel 2 2.22%5.13 6.46+9.34 0.138
Channel 3 2.73+4.74 6.27+8.68 0.021**
Channel 1 14.78+13.12 18.76+11.36 0.107
Arrhythmia Channel 2 8.82+9.89 12.12+8.17 0.127
Channel 3 6.17+11.55 12.80+12.65 0.029*
5% trimmed mean
Channel 1 111
Power ratio Channel 2 1.00
Channel 3 1.43

*Statistically significant difference (p<0.05) by paired t-test

**Statistically significant difference (p<0.05) by Wilcoxon signed-rank test

Table 2. Correlation Analysis between Factors of FRQ-FD and Parameters of Electrogastrography

FRQ-FD1 FRQ-FD2 FRQ-FD3 FRQ-FD4 FRQ-FD5
C.C pwvalue CC p-value CC p-value CC p-value C.C p-value
DT Pre 0078 0670 0130 0477 -0.288 0.110 0020 0912 0118 0.522
Post 0193 0299 0284 0122 0147 0430 0189 0308 0.024 0.898
DP Pre -0.028 0881 0.035 0848 0056 0759 -0.041 0826 0181 0321
Post -0.243 0188 -0.164 0378 0114 0542 0111 0553 -0.183 0.325
Prel -0122 0500 0054 0767 -0.126 0486 -0.145 0421 0.031 0.863
Pre2 -0205 0253 -0.018 0919 -0161 0371 -353 0.044* 0150 0.405
Normal Pre3 -0175 0331 0.074 0681 -0.051 0.776 -0.240 0179 0114 0529
Postl -0.018 0.923 -0232 0194 0.049 0785 -0.058 0.749 0.036  0.840
Post2 -0.168 0349 -0.204 0256 0.033 085 0002 0989 -0161 0.371
Post3 -0.282 0112 -0271 0128 0.023 0901 -0.063 0.729 -0.245 0.170
Prel 0026 0884 -0.251 0159 0236 0186 -0.091 0613 0.058 0.747
Pre2 0188 0295 -0.089 0.622 .37 0.042* 0122 0500 -0.286 0.107
Brady Pre3 -0.043 0812 -0.048 0.793 0017 0926 -0.052 0774 0.055 0.759
Postl -0.018 0921 0125 0489 -0.240 0.178 -0.046 0798 -0.081 0.655
Post2 0249 0163 0140 0438 0.010 0954 0120 0504 0.025 0.889
Post3 0239 0181 0313 0076 0080 0660 0204 0255 .346 0.049**
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Prel 0172 0339 -0.003 098 0107 05852 0172 0338 0.026 0.885
Prez 0238 0182 0105 0560 0276 0120 028 0107 029  0.096
Pre3 0176 0328 -0.165 0360 0135 0456 0254 0155 -0.229 0.199

Tachy Post] 0.055 0761 0170 0345 -0.136 0449 0168 0351 -0.131 0.466
Post2 0.109 0545 0.094 0601 -0.09% 0596 -0.129 0473 0110 0.541

Post3 0.056 0759 0071 0696 0138 0443 -0.092 0609 0127 0483

Prel  0.091 0613 0015 093 0048 0790 0162 0369 -0.063 0.727

Pre2  0.085 0640 -0.001 0996 -0.047 0793 0274 0122 -0.232 0.194

Arthy Pre3 0174 0334 -0.014 0938 0007 0970 0231 0197 -0.260 0.144
Postl 0.003 0988 01% 0277 008 0635 0010 0956 0.078 0.664

Postz  0.090 0618 0228 0202 0039 0829 008 0636 0239 0180

Post3 0273 0124 0226 0206 -0.149 0407 0.088 0.628 0150  0.406

PRI -0.068 0731 -0346 0071 -0.071 0719 -0344 0073 -0233 0232
PR2 -0.166 0390 -0.128 0508 0151 0434 0072 0712 -0.302 0.111
PR3 -387  0.046*  -0.165 0411 -0.094 0.641 0161 0421 -0.315 0.109

FRQ-FD1 : FRQ-FD Factor 1, FRQ-FD2 : FRQ-FD Factor 2. FRQ-FD3 : FRQ-FD Factor 3, FRQ-FD4 :
FRQ-FD Factor 4, FRQ-F51 : FRQ-FD Factor 5. C.C : correlation coefficient

DF : dominant frequency., DP : dominant power, Normal : percentage of normal slow wave, Tachy : percentage of
tachygastria, Brady : percentage of bradygastria, Arrhy : percentage of arrhythmia

Pre : preprandial, Post : postprandial, Prel : preprandial value of Channel 1, Pre2 : preprandial value of Channel 2,
Pre3 : preprandial value of Channel 3, Postl : postprandial value of Channel 1, Post2 : postprandial value of Channel 2,
Post3 : postprandial value of Channel 3

*Statistically significant difference (p<0.05) by Pearson correlation analysis

** Statistically significant difference (p<0.05) by Spearman correlation analysis
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[Appendix 1] Food-Retention Questionnaire for Functional Dyspepsia

NeREREF B2 QA9 AH WFAHEA
(Food-Retention Questionnaire for Functional Dyspepsia, FRQ-FD)
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