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Figure 1, Examples of intra-oral photo images

Table 1. Numbers of subjects by age and gender

Age Total Male Female
Total 117 59 58
less than 19 32 14 18
20~29 12 5 7
30~39 22 10 12
40~49 17 11 6
50~59 20 10 10
over 60 14 9 5
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Table 2. Mean values of DMFT indexes by gender (Mean+SD)

MT FT DMFT
Male Direct view 1.05+2.18 4051293 2.0612.35 7.17+t2.18
Photo view 1.08+2.16 4.03+3.07 2.00+2.34 7.11%2.41
Female Direct view 1.38%2.41 3.37+£2.63 2.8412 34 7.60£1.50
Photo view 1.491251 2951244 3.041+2.23 7.47+1.72

Table 3, Kappa values by intra-oral areas

Intra-oral areas Kappa Value

Total 0.86
Maxillary anterior 0.85
Mandibular anterior 0.85
Maxillary premolar 0.82
Mandibular premolar 0.84
Maxillary molar 0.84
Mandibular molar 0.84

32, 7 L AITITHCIRIE AREL ATIQ] DMFS x| &
(Kappa value) &3

17 ZA|3] N3k Kappa values= 0,860|H, 2|
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Table 4, Kappa values of MS, DS and FS indexes by
intra-oral areas

MS DS ES
Mean value 0.88 0.57 0.89
Maxillary anterior 0.92 0,52 0.88
Mandibular anterior 0.84 0.01 091
Maxillary premolar 0.80 0.45 0.89
Mandibular premolar 0.90 0.50 0.86
Maxillary molar 0.94 0.63 0.93
Mandibular molar 0.86 0.70 0.89

Table 5, Percentages that indexes of photo view are
higher than those of direct view by intra-oral areas

Intra-oral areas MS DS ES

Maxillary anterior 50.0 08.8 75.0
Mandibular anterior 83.4 83.3 83.3
Maxillary premolar 91.7 29.5 89.1
Mandibular premolar 100.0 60.5 59.3
Maxillary molar 429 16,9 53.3
Mandibular molar 78.6 31.3 47.0

Maxillary premolar®] -9 DSA|4=7} 242} 16.94%,
29.54%% 2 HA1ze] o & Aoz e}
(Table 5),
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Table 6, Kappa values of MS, DS and FS indexes by
age

Age MS DS FS
20~29 0.66 0.72 0.86
30~39 0.95 0.72 0.95
40~49 0.87 0.57 0.93
50~59 0.85 0.48 0.87

over 60 0.90 0.48 0.85

Table 7, Percentages that indexes of photo view are
higher than those of direct view by age

Age MS DS FS
less than 19 100.0 47.8 493
20~29 250 32.4 75.7
30~39 100.0 36.6 74.1
40~49 50.0 49.6 83.3
50~59 80.0 55.3 56.3
over 60 66.7 43.2 66,7
4,2 gb
A2 77 A7 Ahelrte B0 2 <lahe] AA
gl ARG AEEA] of ol thgh w=7ho| YL
ik, wob A shmel RARAR} X3 ALE
F5T 5 ol A A7 Feprh pgEcka, 7

Bz 18 BE FAlo] el 2 Heo] 2 AL
2 AR olof] B AFoAE YAE ARZlE o]
&3 Aol-g-215 Azle] el Ads AE Bkt
B A e 72 U AR fAE Ak
A7 A DMFSAF¢] A EE Kappa statisticsE
o] &-3to] nluwstsit, wg A
Kappa valueZ} 0,862 & UXEE B9
o 74 W A F el e FA A9 A AL
A A4, BE F4d thsf M Fse] A4 o
o] It 0,88, 0.89% H|RLA =AY DS &
2 BT 0572 A et webs gAE
< T Ao &-8-8t2 ¥ Dsell gk Kok o]
Sofok & A0 2 A= ¥
A7t A3, vE 7 Ul AF AlRle] bRE

fo

J Korean Acad Dent Health Vol. 29, No. 1, 2005

AR R BT} DS A7 A 02 il BT
& AE Bouy, tAE AR AR 2 A ¢l 8
o}x WA 7hsdt ol 7k AR EC] S8
ot
UAE AR AAe DsAE AR Y S7HA
F ol TAZE AT 1 99eg AA, gRE
% SURY I S ] =a =R
= Ao m 2 Aope] 2ok Aol ZaE 22l
o] & oL A
B 2Rl 9l A, 4 ol Aol
L BE0] 66.7%F B EHYA, o] gl
3 DMFTALo|) #A1 2 248 7o)t 7t Xo}e]
Aol gk 1= ok 2 242 e 2lst Ao}
02\15 /\].o]_,] oA e 1:{ e
2hA] OIAIE AL 27 A E 9 5 T ele] g
zefelolgiAlg Aohe2 oz ARls Aew B
o) tXE A e} DSASE %
7HAFE Aotk B4, AA] X|o} A7 w3 t]A]
9 ARIO2 $g ulole Aolrl B 6] Sjse} B
o7] WA Al 77 M E e Poz ngl
& o] TAE Ao E Acket W22 Ho)Y]
= Qok o e AT o7 DsAF F7hE w4
S olck, A, sot @R ol e
A2hE 143} 2 el e AR ARzl A Ko}
Z 2 7FsAdo) olguﬂ ol t]
< Aot}

2 gxg AR Axoe] DsAGE 7t

EAs 9}, TAY ARl 730

Sk& Aolal

o8 AR %43

10 =
A AR Ao A DSAIGE F7HA

2A7E 7Fs A%

M et ket = AlzvigA] o] Aol Kol
A gkt W o7 2w 2obg-2{Fo] EAs)
tgte AR 2 Fdsr)7t #rhsskda 2
Ao 2 DSATE FaAMAE 5 AT
oo g YA AR Z710] FSu MSAlFE 7
2A7)E 7R A EA1EH . HAE AR AR
Me drler 2% A - AW Aol 1



LR Y 2NN | 297 [l 12, 2005

Aag @ A%
cold oHEE A H %Oﬂ o Adglon,
AU A A2 2 As A A A
AR Ao} Aekiehd, Ao E o2 oA AR 7
ZloA FSY MSA| & ARG H237198 7}
/ol A8kt

ZLgvell, stel ti-FA] A F-90= v AE ARle)
M 79l BolA] @ Felolrt. dnbr| oz Hols-
Aol WAstE Hlwrt v R-9lo)7] ulitef &
AToME A A AFE APt AA| g, o]
o £3 9771 Aasiha AAd w2
AW Aok 443 9] A9 TR K710l ek o)

T 176
4& 7HA

2} A Ao 2% Zoh)7] o] # g 3

o

A)g Ab A7 A

4
ol
T
>
2
il
i
S
o

>
>
R
bl
2,
o
>,
R:3
=
i,
of
~N
N
=2

o 4 Hu @
ol 2 -
o
>,
tlo 8

e

ox
o
bt
anj
D)
=
o
[N}
o
o
o
o
o
7,
>
st
¥

£ 32

r,]x]a AR o83 A1 Wl o
TR dulelld Ag A e =go s
& AR AR YA didelzhe
A s A7 FAHE 7HA

AL Abolu 7} #Hgz iAol of st A

JH X}OMI A= & o B A7t ol FolA

OFgrThal Abs ™ 2131 lrtol] o gk Al el YAkl
% o] A ash Alolefar Abs

SR O )
A e T
—O|l" rO
= 3 g
j}'_‘, ‘L] rN 1‘1[‘

32
.ﬁ

lo
N
—_

ol
s
o

109

5.4 &

2

Tl 718l Ak ol WP T 117
Fo g 3lo] 19]9] XA} AAH £3L
‘3}04 Oé-:z— I)MPSX]—,—Q} O e Fjuele
293 A” ARS8
D& DMFSZ]—’F 7&4 AR =E zAL8}
LHO%E%%‘—%’%m HZ7}o| WE T 7

}
A e e A8

o of
4 koo rz
>

=
O>

e

=
0?~
ﬁ rlo
_|>i
1_

i)
=

ol
-

-
ol
=)

A
1o
e
2
k1
et
P
~
el
n'?‘-‘ ){l

T X K
> H e £
o 32 )
ni;.:-\l
4o =
o ™
.

2 2 b
51>
ﬁoﬁ

2
‘l\\;o&
=
x 2
o g

Y

_{

©

O

N

T

\(

Al XJMW 0.86, H 2] 5 9] ol A]
0.85, stef ALl A 0.85, 4Fet 7259
oA 0.82, Fef At Al 0llA 0.84, 2o} o+
AFglAM 0,84, et ARGl oA 0,84F
A 12 A= Ep
ket Ay, A ster AR, st o
Aol 5 7474 MSA]5=, DSA| 4, FSA ¢ ¢
X = (Kappa value)E ZARE|E A MSAG=
Bt 0.88, DSAFE 0,57, FSAI4 0.892 DS
Aol A7t 717 ghA vebstar, 29
DsAe] AR wE vus] Boks uf, et
TR A 0.459F 0.50
= Eoﬂq. )\}o} /\:rlz]
e 74 W ARl -2 HATE H & g
2 Aol A -2 A
T UAE AR AR A7) o] E g e
Wt
ZEu, Y ol BYR o] 2AK Al
ARER o] Al A3} 7 744 44 nE
oA DMFSAFe] PR=r} SEA vERaL 9low
2 o] Wk gl TxE ARIS o) g8 77
AR o] S Eol{opd Aotk ik # A 7t=
o ABggeld g o YA AR Hodel BF

value)&= T+

Ni

O.

N~
o o
oll

-+

B

[0}
by
BN
>
"

)
El
QL

o
[

ul

A



110

J Korean Acad Dent Health Vol. 29, No. 1, 2005

g7} ARe Aslo|ng Loluch ojo] ek e BRI Aol 1 AnIZ MU, ool
A77} Aastd, B ApoldE 1019 Apoapl AN 2AAR dAE 2 A5 Sl gig
ARE 7|78 T ARTARAT UAE AR AP} a7 E e

ARV

1. Ismail Al, Clinical diagnosis of precavitated carious lesions,
Community Dent Oral Epidemiol 1997;25(1):13-23,
2 A SIHE HoheAF ko) Bhmel WA

. Fleiss JL, Fischman SL, Chilton NW, et al, Reliability of

discrete measurements in caries trials,
13(1):23-31,

Caries Res 1979;

Al dAMfea e AAalske =R, 1999, 6. Gasparetto A, Conrado CA, Maciel SM, Miyamoto EY,

3, 0R8, 184 oldrE e YUAEY RE A Dental Chicarelli M, Zanata RL. Prevalence of black tooth stain and
Photography, A& vkl & 3HAE2002:145-204, dental caries in Brazilian schoolchildren, Braz Dent |
4. A, Selvet sta R Al #8E AT, R aH 3| 2003;14(3):157-61,

2] 1985;11(1):15-45,

Abstract

Validity of dental caries diagnosis by using of digital photo view

Kyung-Chul Lee, Ja-Hea Yoo, Hae-Sun Kim, Baek-II Kim, Ho-Keun Kwon
Department of Preventive Dentistry and Public Oral Health, College of Dentistry, Yonsei University

Key word : dental caries, digital image, DMFS index, kappa value, oral examination

Objectives: The purpose of this study was to investigate evaluating the agreement beteen the direct
oral examination and the digital images of the same subjects and to evaluate the validity of dental caries
diagnosis by using of digital photo view. A dentist examed 117 patients who came to local dental clinic
to be treated, and made two sets of data(DMFS indexes) from two types of oral examinations.

Methods: 216 patients were conducted only oral inspection without exploring and took intra oral
photo by a dentist. Also dental caries diagnosis criteria was used in this examination. A total 5 photos of
maxillary and mandibular occlusions, left and right buccal, labial were took the intra oral photo by using
the digital camera and intra oral photo mirror. The mean of DMFT index for 117 subjects was
calculated, and kappa value was used for evaluating the agreement of oral inspection and digital photos.
Window SAS (Statistical analysis system Institute Inc., Cary, USA) 8.1 package was used for data
analysis.

Results: In Comparison of DMFS, MS, DS, FS indexes between two sets of data, the results were as
follows. Kappa values that explain the agreement of DMFS indexes between the direct view and the
digital image views were 0.86 for entire dentition, 0.85 for anterior parts of maxilla, 0.85 for anterior
parts of mandibula, 0.82 for premolar parts of maxilla, 0.84 for premolar parts of mandibula, 0.84 for
molar parts of maxilla, and 0.84 for molar parts of mandibula. It means that two kinds of methods of
oral examination agreed highly. In mean kappa values, MS indexes were 0.88, DS indexes were 0.57,
and FS indexes were 0.89. In the DS indexes of six intraoral areas, maxillary and mandibular premolar
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arecas showed 0.45 and 0.50, and these were the lowest two sets of DS indexes. DS indexes of direct
view in maxillary premolar area were higher than that of photo view, and DS indexes in mandibular
premolar area showed contrary. In the results of MS, DS, FS index by age, DS indexes showed the
lowest agreement among entire age, group and their agreement decreased particularly in the old age
group. Moveover, the agreement of DS index decreased according to increasing age.

Conclusion: From the results, DS indexes which is important at caries diagnosis showed the lowest
agreement. This study was designed and performed without any previous supporting studies about the
standardization or criteria of oral diagnosis method with digital images. Therefore, further study needs
to investigate the standardization and diagnosis methods of digital oral examination.



