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A Proposal for Standardization of Tongue Diagnosis Based on Diagnostic Criteria of
Tongue Coating Thickness

Ji-hee Son, Jin-sung Kim. Jae-woo Park. Bong-ha Ryu
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Background : In oriental medicine, the status of the tongue is an important indicator to diagnose the condition of one’s
health, such as physiological and the clinicopathological changes of internal organs. A tongue diagnosis is not only convenient
but also non-invasive, and therefore widely used in Oriental medicine. However, the tongue diagnosis is greatly affected by
examination circumstances, patient's posture, and doctor's diagnosis criteria.

Objectives : This study was designed to assure the necessity for standardization of tongue diagnosis based on diagnostic
criteria of tongue coating thickness (TCT).

Methods : Thirty tongue photographs were acquired and analyzed by digital tongue diagnosis system (DTDS) which
measured the percentage of TCT on the tongue surface. Fifteen oriental medical doctors evaluated TCT in 30 photographs.
Afterward, the 15 assessors were trained for diagnostic criteria of TCT and evaluated the photographs again. The intraclass
correlation coefficient (ICC) was used to obtain the agreement rate among the 15 assessors and the agreement rate between
assessors’ TCT scores and DTDS values.

Results : The agreement rate among the 15 assessors after training was higher than before training. The agreement rate
between assessors TCT scores and DTDS values after training was also higher than before training. Furthermore, the difference
of the agreement rate between before and after training was significant (p<0.05).

Conclusions : The standardization of diagnostic criteria of TCT increased the agreement rate among the assessors and the
agreement rate between assessors TCT scores and DTDS values. Therefore. the standardization of diagnostic criteria is
expected to contribute to the objectification and quantification of the tongue diagnosis system.

Key words : tongue diagnosis, tongue coating, digital tongue diagnosis system
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Fig. 1. The external and internal composition of the
digital tongue diagnosis system (DTDS).

(AR &4 el o)

Geaphi 1D

Fig. 2. The DTDS is designed to block out the outside light and consists of an image acquisition part

and an illumination part.

The illumination part makes the same condition like the sunlight. A subject attaches her face to the interface of
the DTDS to block the sunlight, and she sticks her tongue out attaching her face to the interface of DTDS.
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Fig. 3. Winkel Tongue Coating Index®.

The dorsum of the tongue was divided into 6
areas from the vallate papillae to the tip. Tongue
coating was assessed in each sextant as 0 = no
coating’, 1 = thin coating’, 2 = thick coating’.

72.27 98.46 77.43

2515  51.41 4069

Total : 61.07
TN | 2l
Fig. 4. The program display of the 'digital tongue
diagnosis system’.

Acquired tongue image (left) and percentage
score diagram of tongue coating (right). (The
value in figure is examples.)
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33.93 12.09  30.91

1.717 | 3.017 17.161

Total = 14.80
i =

(b)

7.7 84.89 76.21

25.17 | 82.18 35183

Total : 54.35
(il |

9568 989.98 97.41

55.61 63.75  82.23

Total : 82.44
I ol
Fig. 5. (a) no coating (b) thin coating (c) thick

coating.
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Table 1. Changes in the Agreement Rate among
the 15 Assessors before and after Training.

ICC (9% CI)
Before After
Anterior  0.61 (0.48-0.74) 0.71 (0.60-0.82)
Posterior ~ 0.68 (0.56-0.80) 0.74 (0.63-0.84)

ICC : intraclass correlation coefficient
CI : confidence interval

Tongue area

) 37p4ksk DTDS 7] 9A= W
DTDS Ak 3 A Al g
PR g WRs HEe cutOff"ﬂ E]’

39

LI

=
=

Mo fE o
e
o
i
[T
S
N g
Ry
3]
ol
o
e
ol
=
w
1o
S

A ICC7F 040 o4 0.75 w5kl
34, FHhR 12ﬂﬂol 2,075 o4
né], ji“ 3‘ﬁ°]°4—‘5“ =
0 oA 0.75 mgkel 797} AU 6
o], 0.75 o]/Fal 797k AukR 9
o|gleh. o] & %3l DTDS9} mf-¢ $-5
=2 e Fg7a 471 2% Axg
% Ftdes & 4 ek (Fig. 6).
G7bate] #dgkak DTDS A#3k
32 AEMoz Avfuw Ay
Aot B ag $o 100
o, kR Aol E 198 A 93
%ol ICC7F A+3toleH(Fig. 7).
H7k2ek DTDS 7+e) dA =7} w4
A ﬂ% Foll BAALR o3t Zol7} YA
o RE bolr sttt WA UL oA HrlA}
¢ DTDS 78] A= Hf2 2§ A
i012 A Fel e 077+009 3, 3R ool

Ty oz
i,
o
kl

— Ho

rlr
2
129
1
o2

o
o
rlr
rN
=
4=
[§)

(o3

2
o

)
s

H, =
ol ofL

p
not2 .

BRI e o b b ¢ o
© (RT3
ﬂ
—_ O

> 42 12 gt
_%_mz‘q‘)-dl;di
ff 2 = b
ljkﬁ—lo{
oE.[,EW
o

I"J N o2 AL
O
ok
pate
|o

o
l:llo
I'f”

td oy

—rt
. R
Ho

(Table 2).



Numberof assessors

Icc

1cc

10

k]

07
06
05

03
0.2
01

W0.40sI1CC<0.75
E0.75sICC

anterior | posterior anterior posterior

before after

. Changes in the agreement tendency between

assessors’ TCT scores and DTDS values
pefore and after training.

ICC : intraclass correlation coefficient
anterior . anterior tongue area

posterior : posterior tongue area

TCT : tongue coating thickness

DTDS : digital tongue diagnosis system
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1D of Individual Assessor
Posterior tongue area
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L9098 e9,08080 %0
© Copre
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1D of Individual Assessor

. The agreement rate between assessors TCT

scores and DTDS values before and after
training.

ICC : intraclass correlation coefficient
TCT : tongue coating thickness
DTDS : digital tongue diagnosis system

Table 2. Comparison of the Agreement Rate
between Assessors’ TCT Scores and
DTDS Values before and after Training.

Before After Wilcoxon
Tongue singed rank P-
area  Mean SD Mean SD : value®
est(Z)
Anterior 0.623 0.111 0.763 0.080  -3.010  0.003
Posterior 0.696 0.942 0.806 0.071 -3.294  0.001
TCT : tongue coating thickness
DTDS : digital tongue diagnosis system
SD : standard deviation
* Significant at 0.05 level.
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Fig. 8. Tongue image taken when a patient was
asked to Stick his tongue out.

Fig. 9. Tongue image taken when a patient was
asked to open his mouth and stick his
tongue out.
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