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Abstract

Study on Tongue Coating Patterns of the Xerostomia in the Elderly Patients

Gajin Han, Jae-Woo Park, Seok-Jae Ko, Juyeon Kim, Jiyoung Son, Seungwon Jang, Seul-Ki Kim, Minji Kim, Jinsung Kim

Department of Gastroenterology, College of Korean Medicine, Kyung Hee University

Objectives

The aim of this study is to analyze the characteristics of the tongue coating pattern in the elderly patients with
xerostomia.

Methods

Ninety-six elderly patients with xerostomia were recruited by advertisement and they visited the oral diseases
clinics at Kyung Hee University Korean Medicine Hospital and Kyung Hee University Hospital at Gangdong
from November, 2011 to August, 2013. After signifying the assent, the subjects who passed screening were
enrolled this study. The subjects were evaluated on their clinical characteristics of xerostomia using visual
analogue scale for xerostomia, dry mouth questionnaire, unstimulated salivary flow rate. In addition, Yin-deficiency
questionnaire was used to evaluate the Yin-deficiency state and Winkel tongue coating index and Digital Tongue
imagin system were used to measure the tongue coating of patients.

Results
The proportion of women was higher than that of men, and there were few smokers in this study population.
This population had chronic and relatively severe xerostomia symptoms. Also, thin coating pattern was showed
in this elderly patients with xerostomia and this result was regarded to the influence of Yin-deficiency. The thin
coating patten was observed in the group with higher Yin-deficiency score. There was no difference in tongue

coating between the hyposalivation and normosalivation group.

Conclusion
In the elderly patients with xerostomia, Yin-deficiency is might be considered as one of the main cause of
xerostomia. Hence, it is thought that this patients showed the thin coating pattern. This results could be used
in diagnosis and treatment for the elderly patients with xerostomia in traditional Korean medicine.
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Winkel Tongue Coating Index(WTCI)
=A+B+C+D+E+F

0 = NO COATING

1 = LIGHT COATING

2 = HEAVY COATING

Fig 1 . Winkel tongue coating index,
The dorsum of the tongue was divided into 6 areas from the vallate papillae to the tip, and tongue coating
was assessed in each sextant as 0 = no coating, 1 = light coating, 2 = severe coating. Especially, the
differentiation between light coating and severe coating is based on whether the pink color underneath
the coating is visible, Winkel tongue coating index was obtained by addition of all 6 scores, range 0—12.
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Fig 2. The external and internal composition of the digital tongue diagnosis system,
The interface for patient's facial part was designed to easily introduce the patient's tongue to inner

digital camera,

The internal composition contains a computer system with a software and two other parts (image acquisition

and illumination part).
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Fig 3. The program display of the digital tongue diagnosis system,
Acquired tongue image (left), extracted tongue coating image (middle), and score diagram

of tongue coating (right).
(The value in figure is examples,)
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Table 1. The Mean Values of Xerostomia and Tongue Coating Related Variables in This Study

Variables Mean S.D.

Duration of xerostomia (months) 48.93 57.95
Visual analogue scale for xerostomia 70.09 18.68
Dry mouth symptom questionnaire score 329.42 131.58
Unstimulated salivary flow rate (mL/min) 0.13 0.83
Residual saliva of buccal mucosa (%) 18.45 12.76
Residual saliva of tongue surface (%) 17.74 12.44

Table 2. Comparison of the Tongue Coating Variables between Group with 'Yin—Deficiency Score under
and over the Median Value

Group with YD score under Group with YD score over P
the median value (YD < 288) the median value (YD = 288)

Winkel tongue coating index
(N = 96)
Digital tongue imaging system
measurement” (%) (N = 48)
! Yin-Deficiency
™ P-value was calculated from independent #-test.
% Percentage of tongue coating measured by digital tongue imaging system

4.26 + 2.97 4.57 £ 2091 0.599

41.53 £ 19.12 39.28 + 16.35 0.664

Table 3., Comparison of the Tongue Coating Variables between Hyposalivation and Normosalivation Group

Hyposalivation group Normosalivation group P
(USFR' < 0.1 mL/min) (USFR' > 0.1 mL/min)
Winkel tongue coating index 436 + 2.95 447 +2.93 0.858
(N = 96)
Digital tongue imaging system 39.14 + 16.00 4131 + 1895 0.680

measurement’ (%) (N = 48)
"Unstimulated salivary flow rate
“P-value was calculated from independent #-test.

"Percentage of tongue coating measured by digital tongue imaging system

96 ] WTCIS| H#e 442 + 2.93, 4899 i , 2
DTIS®] B 4041 + 17.64 Oﬂu} DTISol| #3 AZE v 7éﬁ+ %’51%#7} =2 ELOM WTCI
Ag=rol A0 A3 s Yehle Faad =3
45.97HTH W AFE e = 489 T 2880 AN (Table 2)
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Table 4, Comparison of the Variables between Group with Winkel Tongue Coating Index Score under and
over the Median Value
Group with WICI score Group with WICI score
under the median value over the median value P
(WICI < 4.42) (WICI > 4.42)
Duration of xerostomia (months) 58.17 £ 61.48 39.69 + 53.23 0.119
Visual analogue scale for xerostomia 68.23 + 20.40 71.96 £ 16.79 0.331
Dry mouth symptom questionnaire score 325.17 £ 135.76 333.67 + 128.55 0.753
Unstimulated salivary flow rate (mL/min) 0.12 £ 0.08 0.14 + 0.09 0.381
Residual saliva of buccal mucosa (%) 15.13 + 13.20 21.76 + 11.52 0.010”
14.64 + 12.96 20.85 + 11.19 0.014"
289.31 + 173.18 346.92 + 178.67 0.112
33.85 + 14.22 5133 + 17.69 0.000”

Residual saliva of tongue surface (%)

Yin-deficiency questionnaire score
Digital tongue imaging system measurement’ (%)

" Winkel tongue coating index
” Statistically significant P-value calculated from independent r-test
' Percentage of tongue coating measured by digital tongue imaging system
Table 5, Comparison of the Variables between Group with Digital Tongue Imaging System Measured—values
P

under and over the Median Value
Group with DTIS -measured Group with DTIS -measured
value under the median value over the median
(< 38.83) (= 38.83)
Duration of xerostomia (days) 70.44 + 89.02 29.13 + 23.36 0.033"
Visual analogue scale for xerostomia 66.20 + 22.66 70.04 + 15.84 0.497
Dry mouth symptom questionnaire score 291.40 + 133.14 364.83 + 93.10 0.330
Unstimulated salivary flow rate (mL/min) 0.14 + 0.08 0.13 + 0.08 0.697
Residual saliva of buccal mucosa (%) 8.18 + 13.10 12.80 + 14.39 0.251
Residual saliva of tongue surface (%) 7.90 + 12.73 11.99 + 13.73 0.290
Yin-deficiency questionnaire score 269.56 = 175.76 346.87 + 187.79 0.147
' Digital tongue imaging system
- Statistically significant P-value calculated from independent #-test
A sk o] HdegAEE vad Ad (5) DTIS EXx| &I7tgt 7|20 W2 7 7t
WTCIL, DTIS 25 EFEH| A stz A BA usk 2t X|E Hl»
O foAe ¢t (Tabl y
RS SRG ble 9 Ak PR AT 45 e
Z 3 DTIS 34X 9| F3tghe A 2 38.83
Z74g 71F0l We F 7ol % x|®
(@) wrcl st vlzol o AR g g Azez Fag vdEe 259, o4
Hlw -
i & 2370l 08, 7 A\ X9 BFGE Table 5
WTCIS] Sl 458 71202 S0k niwt of YehHATt. (Table 5)
golien, 74 Axs2 %
able 4)



Table 6, The Mean Value of Each ltem in Yin—deficiency Questionnaire

Yin-deficiency Questionnaire Items Mean S.D.
I’ve got irritable fever on palms or sole 29.70 32.87
I’ve got flushing of the zygomatic area in the afternoon 18.66 28.81
I’ve got tidal fever in the body and the face 30.53 31.71
I’ve got night sweats 28.83 31.11
I’ve lost weight 21.64 28.89
I’ve got dried mouth and/or throat 70.32 26.45
I’'ve got dizziness 29.44 28.57
I’ve got constipation. 22.39 30.57
The amount of urine has decreased and it is yellowish 27.71 31.96
I suffer from insomnia 38.91 34.60
4. S5|YYEH o obd AA ATFE o & HyATIA”

o zte] FHE0|(10.3-33.3%) FAH9.7-25.8%) K.

& AT g5 BES ARE AL E AN g g w9 Ase gxe ol wAFIA 2
728HCIASR] B L SIBIIHIAT £ A g quige mxsl WA AToINe Bxe
FYRe| Y7 HFE WY 23 Yok Bol o oo s o
B EUS B30 HE URAR AT gy a0 ne 4348 2RAE Y T
£9¥th. (Table 6) AAZZe o@7ITke] HEE ds7lolglom, 7

ARZZO ANA 19 olghel Akl vl gol
114622 £A QokaL, JlA oz s o) ol
V. % B AR 3125%9 ¢ vFo] & o & PAEL
gRE A THUEEE S A0R U

B QoA el meh was gaze e
ool g wole] FAAZE BASL e 7 AEES] FIRE B8 nyre, VAs
2 e P Fsy) Ysted, AR £ BERE 70,098 02 HAA7F 1004 AS et
3ol e He AR AS Sol FIAA W diH o ke SAole, 1uF AU
fow B4R 4 RASET o5 wka o] AR Wueleka ¥ 4 YAl B, B A
B4, FRARE P AU P, SHZe) el AE FRAEDC] AFA o) Balurks WS
3l Hrlele, oS3 2o EXNES BES 4 9 4 B EHlet oS #Ho] lvke Bale] 2%
At oV A=A Bl En]E(stimulated salivary flow

o X ARYAALY Q1 TEA ZAS A Ax}  rate; SSFR)S A|9)3}a USFRIHS AL4319ch
A PR F FART oA} oF 2 WAl et USERS] ZAA BTL 015 mmino]Ack. YA
T, AFTRE 60t} 70017} Hl e BEE Bl ©F USFRO| 0.1 mL/min ©]3}Y w]S AEjozo
o o4l Migo) 2 Wl £ AL wASRY 2 ATV e} 7R B2t 02 mlimin
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(Appendix 1) Yin—deficiency questionnaire

Followings are questions regarding the syndrome called ““Yin-Deficiency™. Place a mark
along the line (o indicate your symptom level based on the last & months’ experience.

1} T'we gotirritable fever on palms or soles.

e l.|l11l1?l

2) T've got Aushing of the zygomatic area in the afternoon. all the tims
il almaosi
all the i

3) I've got tidal fever in the body and the face. the Hme
nEver almest

4y T've got night sweats all the fime
never almiosi
all the ti

51 T've lost weight. fime:
never MI

&) I've got dried mouth andfor throat. all the: fims
e a]mu!l

71 I've got dizziness. all the time
never MI

83 I've got constipation. all the lime
nEver almest
all the ti

97 The amount of urine has decreased and it is yellowish. trme
never IllbD:e.l

10y I suffer from insomnia. all the time
nEver almest

all the tims
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