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Trends of Tongue Features in Functional Dyspepsia Patients

Jihye Kim', Seok-jae Ko’, Jae-woo Park’, Keun Ho Kim'

"Future Medicine Division, Korea Institute of Oriental Medicine
?Dept. of Gastroenterology, College of Korean Medicine, Kyung Hee University

ABSTRACT

Objectives: In this study. the tongue features of patients with functional dyspepsia (FD) were compared with those of
healthy controls.

Methods: This prospective, case-control study was conducted on patients with FD and controls recruited at a single
center. After screening, the subjects were allocated to the patient or control groups (patients =42, controls =40). Tongue images
were acquired using a computerized tongue image acquisition system (CTIS). An independent t-test was conducted to compare
the measurements from patients and controls. Binary logistic regression was performed to determine significant differences
between the two groups after adjusting for age and sex.

Results: The CIE a* color value in the tongue coating area was significantly lower in the patients with FD than in the
controls (p=0.001). The tongue coating ratios were also significantly higher in the FD group than in the control group (p=0.003).
We found that the CIE a* color value in the tongue coating area and the tongue coating ratios were significant predictive
factors in both groups. based on binary regression analysis (p=0.016, 0.044, respectively).

Conclusions: This study found that FD was significantly associated with CIE a* color value in the tongue coating area
and tongue coating ratios. We suggest that these factors could be used as objective indicators of FD.

Key words: functional dyspepsia, tongue diagnosis, tongue color, tongue coating, computerized tongue image acquisition system
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Fig. 1. lllustrations show (1) the original tongue image, (2) segmented tongue region, (3) tongue substance
area, and (4) tongue coating area.
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Table 1. General Characteristics of Functional Dyspepsia and Control Groups (n=82)

Variables Patient group (n=42) Control group (n=40) p-value
Age (year) 37.38 (11.56) 30.68 (9.19) 005"
Sex Male (No. of subject, %) 9 (21.4) 17 (42.5) 049"
Female (No. of subject, %) 33 (78.6) 23 (57.5) )
Height (cm) 163.16 (6.35) 167.01 (7.42) 013
Weight (kg) 58.45 (11.27) 61.46 (10.04) .206
Vital signs
Body mass index (kg/m?) 21.86 (3.61) 21.94 (2.69) 904
Systolic blood pressure (mmHg) 111.88 (10.64) 113.53 (10.60) A87
Diastolic blood pressure (mmHg) 69.49 (8.32) 68.25 (8.87) 519
Pulse rate (beats per minute) 77.02 (10.02) 75.18 (10.37) 417
Blood parameters
White blood cells 5.80 (1.59) 584 (1.52) 897
Hemoglobin 13.30 (1.63) 13.90 (2.29) 172
Hematocrit 40.11 (3.99) 41.87 (4.90) 078
Platelets 252.79 (61.68) 257.00 (41.81) 720
Aspartate transaminase (AST) 20.98 (6.54) 20.23 (4.84) D58
Alanine aminotransferase (ALT) 17.43 (16.06) 16.10 (10.60) .661
Blood urea nitrogen 13.12 (3.86) 12.58 (3.02) 479
Creatinine 0.87 (1.09) 0.79 (0.17) .631
Erythrocyte sedimentation rate 10.83 (8.14) 8.38 (7.18) 152
Fasting blood glucose 95.33 (8.82) 93.98 (6.81) 439

Data are represented as the means*standard deviation or as numbers of participants and proportions: N (%) for
continuous and categorical variables, respectively. "p<0.05, ¥p<0.01
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Table 2. Comparison of Tongue Colors between Functional Dyspepsia and Control Groups (n=82)
Variables Patient group (n=42) Control group (n=40) p-value
CIE L* 48.74 (391) 49.57 (3.05) 287
Tongue body CIE a* 21.39 (1.64) 21.81 (1.28) 204
CIE b* 16.19 (2.89) 15.73 (2.50) 441
CIE L* 43.74 (6.88) 43.35 (6.52) 796
Tongue coating CIE a* 13.54 (0.71) 14.04 (0.62) 001F
CIE b* 14.85 (3.07) 14.35 (3.01) 454

Data are represented as the means*standard deviation or as numbers of participants and proportions. ¥p<0.01

Table 3. Comparison of Tongue Coating Ratios between Functional Dyspepsia and Control Groups (n=82)

Variables Patient group (n=42) Control group (n=40) p-value
A odd Ade] v 30.44 (18.24) 20.42 (10.75) 003
AL 99 Al v& 55.88 (22.21) 43.36 (19.47) .008*
4 949 Ayl B & 22.61 (22.54) 13.07 (12.76) 021
A% 9 A 8 & 8.78 (14.65) 1.70 (2.61) 004

o
A= Table 49} 2o}, A of <] :
b* A ket e g BE AZeA EAA

w3t 2ol 942
ER LIRS

A=H(p=0.016, 0.044).
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Table 4. Associations between Functional Dyspepsia and Tongue Features

Control
Patient (reference) Crude Adjusted

OR (9% CI) p-value OR (9% CI) p-value

CIE L* 1.071 (0.944-1.215) 0.285 1.110 (0.962-1.282) 0.154

CRANE L CIE a* 1.217 (0.900-1.645) 0.203 0.983 (0.694-1.392) 0.924
CIE b* 0.937 (0.796-1.103) 0.436 0.909 (0.761-1.085) 0.291

CIE L* 0.991 (0.929-1.058) 0.001* 1.007 (0.939-1.081) 0.342

A o3 CIE a* 2.957 (1.457-6.000) 0.003F 2.607 (1.191-5.704) 0.016"
CIE b* 1.295 (1.042-1.610) 0.020" 0.915 (0.781-1.072) 0.273

AA 9 Al & 0.954 (0.922-0.987) 0.007* 0.964 (0.928-1.000) 0.051
A oo Ay v & 0.972 (0.951-0.993) 0.011" 0.980 (0.957-1.005) 0.115
FA 99 A v g 0.971 (0.945-0.997) 0.028" 0.978 (0.950-1.007) 0.135
AA 99 Al vg 0.888 (0.805-0.980) 0.018" 0.904 (0.820-0.997) 0.044"

OR : odds ratio, CI : 95% confidence interval, adjusted for age and sex, p<0.05, ¥p<0.01
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