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ABSTRACT

Objectives: The aim of this study was to analyze the correlation between patterns determined by pattern identification of
functional dyspepsia (FD) and tongue features, including tongue coating and tooth marks, in FD patients.

Methods: We reviewed the clinical records of 68 FD patients who visited the Department of Digestive Diseases of Kyung
Hee University Korean Medicine Hospital from September 1, 2020 to August 31, 2021. The subjects were evaluated with a
computerized tongue image acquisition system (CTIS) and by pattern identification of FD. Measurement included the
percentage of tongue coating, tooth mark levels, and pattern scores.

Results: Statistically significant negative correlations were noted between the scores of the pattern of ‘spleen and stomach
deficiency and cold’ (SSDC) and the percentage of tongue coating in whole, center, and root of the tongue body. However, no
other patterns were correlated with any parameter measured by CTIS. No significant difference was noted in the percentage of
tongue coating and the tooth mark level between the patterns.

Conclusions: This study demonstrated that the pattern of SSDC was significantly associated with the percentage of
tongue coating. We suggest that the percentage of tongue coating could be a useful indicator for identifying the degree of
patterning of SSDC in patients with FD.

Key words: functional dyspepsia, pattern identifications, computerized tongue image acquisition system (CTIS), tongue coating
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Table 1. Characteristics of Patients
Age (year) 10~19 20~29 30~39 40~49 50~59 > 60 Total
Male N (%) 0 (0) 1 (1.47) 0 (0) 5 (7.35) 3 (4.41) 4 (5.88) 13 (19.12)
Female N (%) 3 (4.41) 5 (7.35) 8 (1L.76) 7 (10.29) 15 (22.06) 17 (25) 55 (80.88)
Total 3 (4.41) 6 (8.82) 8 (11.76) 12 (17.65) 18 (26.47) 21 (30.88) 68 (100)
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Table 2. The Comparisons of Percentage of Tongue Coating and Teeth Mark Level between Patterns

Patterns SSDS SDQS TACH DHSS FDDO

N (%) 35 (52.24) 14 (20.90) 4 (5.97) 9 (13.43) 5 (7.46)
Whole 19.53+8.98  21.3248.61  20.90£9.69  20.54£7.07  21.24£7.92  0.963
Percentage of Tip 247+7.31  1.89+2.60  3.06+2.69  1.08+1.47 2884559  0.372
fongue coating Centera 9.598.20  11.74£9.63  10.39£9.44  10.56+6.80  10.44+7.40  0.879
(%) Rooth 60.42421.23  68.59£17.06  69.28+13.48 70.97£15.90 69.02+12.80  0.99
a’b 0.13£0.10 016013 014012  014x0.08  0.15+0.10  0.946
TML 9.21£3.94  9.80+£3.29  8.85+7.80  10.19+324  7.61+441  0.493

SSDC : pattern of spleen and stomach deficiency and cold [f4'FHi53(%)], SDQS : spleen deficiency with qi stagnation
pattern (M85 HE], LSDH : liver-stomach disharmony pattern [FFBAFI], TACH : tangled cold and heat pattern [%
Egiat], DHSS : dampness and heat in the spleen and stomach systems pattern [#&H&2], FRDO : food retention

disorder [BREfEHE], TML : teeth mark level
P-value is calculated by Kruskal-Wallis test.

Values are the mean+standard deviation.

* . Statistically significant correlation (p<0.05)
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Table 3. The Correlation between Percentage of Tongue Coating, Teeth Mark Level and Scores of Six Patterns
I-Dercentage of

: Whole Tip Center® Root” a/b TML
tongue coating (%)

SDS r -0.326 -0.148 -0.293 -0.274 -0.214 0.003
p 0.007** 0.228 0.015% 0.024* 0.080 0.984

SDQS r -0.163 -0.121 -0.114 -0.172 -0.008 -0.014
p 0.184 0.324 0.356 0.160 0.949 0.911

LSDH r -0.070 -0.083 -0.063 -0.030 0.010 0.006
p 0.572 0.502 0.612 0.807 0.936 0.963

TACH r 0.016 -0.041 0.004 0.048 0.066 0.083
p 0.898 0.738 0.977 0.698 0.591 0.501

DHSS r -0.054 0.000 -0.042 -0.031 0.009 0.100
p 0.664 0.997 0.736 0.803 0.944 0.415

FRDO r -0.008 0.036 0.024 -0.065 0.116 0.003
p 0.946 0.772 0.843 0.601 0.348 0.981

SSDC : pattern of spleen and stomach deficiency and cold [}#E #57(%8)], SDQS : spleen deficiency with qi stagnation
pattern [MEEsHF], LSDH : liver-stomach disharmony pattern [FF'SAF1], TACH : tangled cold and heat pattern [5&
#gta] DHSS © dampness and heat in the spleen and stomach systems pattern [J#E#&#4], FRDO : food retention
disorder [EREMFME], TML : teeth mark level

r © Pearson’s correlation coefficient

P-value is calculated by Pearson's correlation.

Statistically significant correlation (*p<0.05, **p<0.01)

Table 4. The Comparison of Scores of Six Patterns between Tongue Coating Levels
’T‘hick coating®

No coating? Thin coating®

(n=23) (n=34) (n=11) b B
SSDC o430I+6339 217825403 1820546649  0023F 3997 a>c
SDQS 009046772 2062446605 1621147063 0127 2.1% Wa
ISDH 1677246376 17979+66.06 13666155 0165 L85 Wa
TACH 166957222 18805+6368 1574144935 0289 1264 Wa
DHSS 1683146283 1842445679  14936:6218 0223 1534 Wa
FRDO 1759845524 1660746501  15249+5374 0541 0585 Wa

SSDC : pattern of spleen and stomach deficiency and cold [MEHi53(%)], SDQS : spleen deficiency with qi stagnation
pattern [MEEERME], LSDH : liver-stomach disharmony pattern [AFE A#1], TACH : tangled cold and heat pattern [
#gtat] DHSS © dampness and heat in the spleen and stomach systems pattern [MF#&#:], FRDO : food retention
disorder [BREAFH]

P-value is calculated by ANOVA.

tDifference of score of SSDC between no coating and thick coating is statistically significant based on Bonferroni
correction.

Values are the mean+standard deviation.

Statistically significant correlation (*p<0.05)
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[Appendix 1] Revised version of the Standard Tool for Pattern Identification of
Functional Dyspepsia (STPI-FD)
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