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Gfrobr] Aok Fe Hasta Tl dgto g w3 9l njAE, Aol ARt GO Y ek o A gto] g Hrt,
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Yool gk 27] ghet2 wjgj o] X|ohg-2 % o] glof vl-¢ F sttt
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& o] 71 29 A= 7 caries risk assessment) =77 AAEEQE, o] F tFEAQ g 7HA7} Cariograme]th,
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(p€0.05).
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A% 7P 2 932 A= AR owYgta & 5 ik ol (diet), AlZH(time) &2 Wro] & 4 3o, o]gldE AL
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Caufield 572 19~3170€2] A17]E The window of infec-
tivity 2F WA, S, mutans® FENAZE ALHFTH
o] WEA7| 8 A¥tate] AHsIgitt. o] ek Zo] o] Aol A
frob7]1e] XopE FHE oMU E Fal S. mutanss &
g 4 ottt oy, A2 AFAE S, mutanse X of
2 frobe] F74 stl A= kg Aol ThsetH, o

T F4H Holof o) o] Fof A & gtka WAy,
oy RFES] £24 Hold gk APF FHRE fof B o
HUZEH F&9 S mutans strainol|A] §A13}F bacitracin
profile 2@ GAA DNAHE S el AFES & F U2 A
O]EPO S, mutans® 271 FF X E7] AR
< AW Hole Ao Urhgy| wiid 27]d A1
A& geteteA Fash Y.

2| o}-¢-21 o tigh Aghe] 2191 gl o]o] njX|& &
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& 8 2 (caries risk factor)ol] gt x|2]-& 7|¥to 2 n]gfo] $-
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1. i7" Ched

20074 997 20084 39714 AAH S A 3eehy el
Zobx|shell YAG 3~54] ofRlolE thgo A7 Ak

o AdTer FF forlHase 7 efdel(Group Ic)
2 259 oY (Group Im)E AHsA =, 55 frob7l¢-

Az Y@ 71FL i) 34 ool fAo] FPAe] S0 F
AE Hole 7F, i) 3~bAlellA et AX 5o 17] ]9
o] FYE $4 EE S0z oa 4 A AL i)

!

dmft score7} 3404 40]4k, 44| 5ol BAlIA 6ol
¢l oo Eo] HFEJN. 2T ZE H] °“*7L°ﬂ g
= oJ&o| (Group 1Ie)% 2529 ¥ Y (Group IIm)E A% st
Aot Adad gz 4 9 HdE vole a3 2o
(Table 1).

Table 1. Distribution of the study(Ic, Im) and control(Ilc, IIm) groups
Study group(S-ECC group) Control group(Caries-free group)

Grouplc  Group Im Group Ilc Group IIm
n 22 22 8 8
AZ 40+ 08 365+ 36 46+ 09 348+ 23
(meant SD)
[ f—i =
#inwl: |minis] T B T
EHE
B
BE
35
- FE
5
:|'

Fig. 1. Cariogram.
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Fig. 2. Preliminary interpretation and proposed measures by Cariogram.
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2. oA HiH U 2 el Al
1) Bt W] S. mutans AA}
7h AN 2w et W S. mutans®| %% #7157 98] Dentocult®
U A 5849 AR A AT & o] 838k A SM(Orion Diagnostica, Finland)& AF&-3lath A Z2A1E]
e Uigk 1A @ wEE Ao, HrEAe AR APt or | AL 1AIZE Aol 2]AF 2 A& o] F
ALY LA S Jal AFAF 1200 o) FaRiTh HAF L H A s]ojof st R SAAHAENH A= 9 AL} AW & F i
& A3es vlg] 2¥)E HAA (Fig. 3)ol 7153k e, 77 A WA ATt AAF Aol Dentocult® SM Hl o
Al B Xole-4Fe WHOS -4 &77]2d uel 2573} bacitracin discE ¥ 1587 £ Fo&84 A FH|E
A= AlgstRom, gl ojdo] 9 ojrLoA et &8 1§
A A
SEHL o] & Lol /4d Y M (Y = AD
[ ofgo] g

1) dmft (B7P1& #=x) :

2) AL A%

3) 2Jo] ¢ (Diet contents TAZ SR 7]&d A) -

4) Aol Wz (z2] 23 : 3

5) Plaque amount(Silness-Loe plaque index) :

6) SM strip : class 0 class 1 class 2 class 3
7) Fluoride program:

8) Saliva secretion amount (13t AF=-EH] el 2)F) -

9) Saliva buffer capacity(Dentobuff) : blue green yellow

1. oy o

1) DMFT (37p]% #x) :

2) A4 g:

3) o] W& (Diet contents FAZ o2 7]&3 A) :

4) Aol NIz (7] 28 © 3]

5) Plaque amount(Silness-Loe plaque index) :

6) SM strip : class 0 class 1 class 2 class 3
7) Fluoride program:

8) Saliva secretion amount (1%t A= EFY 2)3) -

9) Saliva buffer capacity(Dentobuff) : blue green yellow
1I. Cariogram A3}

o]#o] : green % dark blue % red __% light blue __% yellow __%
oMY : green __ % dark blue __% red __% light blue __% yellow __%

Fig. 3. The questionnaire used in this study.
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QA she] Aofoll ¥B-2HH S, mutans’t Bt o2 o] FEH
Dentocult® SM stripe &¢<lA Fol B S. mu-
tansg ANFFAIL, strip WAz &7 37T L7l
487t Sk v FStGATE. vl F T A3 At A Al Fek AR
o} strip2 vlwdted S, mutans F% 7% A& Class 0,
1{10° CFU)& A=, Class 2(10°~10° CFU)E 5=,
Class 3()10° CFU)& =2 EF3I¥ o, Cariogram 3ol

A 7k 53 Agar A5 dadn

A=)
5 <&
Pl

Bt ¢k 74871 98l Dentobuff® Strip(Orion
Diagnostica, Finland)E& Attt A=EREH S A7)
el g ofloje} ool A A gAE 187 YA ¢
= Efl-S 5zt AF sk B9 B EHEE Al
dole] A5 254 el inFe] ast S4o] Erbedt
& AAF FEAA A Qs =, Cariogram AAFE =
2 TN ol A=A HW At 7] wie 3
7Fee A2 preset’dH oA ABE AA}. AH T A=
H]EtH o] Dentobuff® stipe 483t 5 &t ¥ Al
< 71t & vhg & A7 wigle] whEt wgme) vin §
high(OpH6.0, blue), moderate(pH4.5-5.5, green),
low({pH4.5, yellow)Z #5738t A48 FJ31H T

o=

=

ox

A Hromr ooy Q

o AA AR 9] Cariogram 98 % 22 24

Zyzto]l Al @ W A3E Cariogram manual® Eti2
A3} sl om® 71328 Table 29+ 2tk 2178 = (caries
experience) S4YE-2 oJHole] AL FF o] A5 (S-
ECC) 71zl wet "4s) ataiar, ojuy o] 29 A d 3
It Decayed Missing Filling Teeth(DMFT) index(Fig. 4)
71Fo 2 ATt dRlelAe AR d E FdE
DMFT 715 19934 Jonkoping surveys 7|Hto2 & A

N

=

=

o T FellA 2EMAN shdel] &84 =W Better
than normal , 2543} Wk Afo]d] &aA =W

Normal , A Aol £3814] ™ ‘Worse than no-
raml 2 %31 7} 7} ¢} Fof stk A8k
(plaque amount) £7%-2 Silness-Loe2] AHA|FE |43}
o Jesstgon® ) ofmye] ZA$ XEA|4 5 percent
index® AH&ste] A3l sttt TR S FE A
£ olgole] A% Ay v 7|ES FEsed, ool
E e 3 Cariogram =EolA 7|5S FZ3ATH.
Cariogram®] X213l A 9] AP S country 3 group
2% standard sete 2 3t dAEHet(clinical judge-
ment) S AARE BB X ZejAre] AR A& YE
W 2o, ojH dFdAe= FAzk(normal setting: 1)<

A3
% N9 AA 2w AnE deslet
=

% Cariogramd| ¢
gjo] ojglo] Y ojnLe] ASES &

=75t 292
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Jonkoping aurwry 1993, DMF T for different age grosps
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Fig. 4. DMFT values for different age group based on Jonko ping survey
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Table 2. Caries-related parameters used for the Cariogram

i
=
ok

2-0Fx|2tstE|X| 36(3) 2009

Cariogram scores
Factor Info/data needed Children Mothers
0:Caries free and no filling 0:Caries free and no filling
DMFT:, DMFES’, 1:Better than S-ECC 1:Better than normal

Caries experience . .
new caries experience

2:Near the S-ECC
3:Worse than S-ECC

2:Normal for age group
3:Worse than normal

Related disease Medical history, medications

0:No disease, healthy
1:A general disease(mild degree)
2:A general disease(high degree)

Same as in children

Diet, contents Diet history,

latobacillus test count

0:Very low fermentable carbohydrate

1:Low fermentable carbohydrate, non-
cariogenic diet

2:Moderate fermentable carbohydrate content
3:High fermentable carbohydrate

content, inappropriate diet

Same as in children

Diet, frequency Questionnaire results, dietary recall

0:Maximum 3 meals per day
1:4-5 meals per day

2:6-7 meals per day

3:>7 meals per day

Same as in children

Plaque amount Plaque index

0:Very good oral hygiene
1:Good oral hygiene
2:Poor oral hygiene
3:Very poor oral hygiene

0:<5% plaque adhering surface
1:5-20% plaque adhering surface
2:20-50% plaque adhering surface
3:>50% plaque adhering surface

0, 1:<10°CFU*/ml

Mutans streptococci Strip mutans test 2:10°-10°CFU/ml Same as in children
3:>10°CFU/ml
0:Maximum Fluoride program
1:Additional Fluoride in fr tl

Fluoride program  Patient interview for fluoride exposure 1 ona T uonde i Tequenty Same as in children
2:Fluoride toothpaste only
3:No fluoride
0:>07ml/min 0:>1.Imlimin

. . . . . 1:0.9-1.1ml/min

Saliva secretion Stimulated saliva test 1:0.3-0.7ml/min .

2-<03mlmin 2:0.5-0.9ml/min
T 3:<0.5ml/min

0:blue (pH>6.0)

Saliva buffer capacity Dentobuff test 1:green (pH 4.5-5.5) Same as in children
2:yellow (pH<4.0)
0:Positive

inion of th LN | setti
Clinical judgement Opinion o . ¢ orrng Seting Same as in children
dental examiner 2:Negative

3:Very high caries risk

‘Decayed Missing Filling Teeth

"Decayed Missing Filling Surface

Colony Forming Unit

ofdolel|A] AT o= FoA UA =A UEb o™ (Table 3. Cariograme 0|85t RAIZNE &F

3), B gFsoldE sAH R FoA e AolE Hol

A &4kTH(Table 4). b, oflole] S4geel mE 4 BHE 57

ojdo] «] -Oré] ”ﬂ% o] W2 -2 ZA % (Cariogram®] 44

2. S. mutans T

olMyel S. mutans =M EAGH R
FAE JERA S (Table 5).
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Table 3. The relationship between S. mutans levels in saliva and caries
status in children

Table 4. The relationship between saliva buffering capacity and caries
status in children

Class 0,1 Class 2 Class 3 Blue Green Yellow
(<10°CFU) (10°-10°CFU) (>10°CFU) (>pH6.0) (pH4.5-5.5) (<pH4.0)
n(%) n(%) n(%) n(%) n(%) n(%)
Ic'(n=22) 5(23) 13(59) 4(18) Ic(n=22) 15(68) 5(23) 2(9)
c"(n=8) 8(100) 0(0) 0(0) [Ic"(n=3) 5(62.5) 3(37.5) 0(0)
p-value* 0.0068 p-value* 0.81

*Children in study group, *Children in control group, *Using Fisher' s
exact test

Table 5. The comparison of children and mother’ s S. mutans level

Mother’ s S. mutans level

Class 0, 1 Class 2 Class 3
(<10°CFU) (10°-10° CFU) (>10° CFU)
Class 0, 1
’ 11 2 0
<10° CFU
Children’ s ( Class 2 )
S. mut 5 7 1
leV’ZI“ 5 (105-10° CFU)
Class 3 ) ) 0
(>10° CFU)
p-value* 0.031

*Using Cochran-armitage trend test

Table 7. Effect of caries risk factor on caries activity in children

*Children in study group, "Children in control group, *Using Fisher’ s
exact test

Table 6. The relationship between caries risk on Cariogram and caries
status in children

High risk Moderate risk Low risk
(<25%) (25%-75%) (>75%)
n(%) n(%) n(%)
Ic'(n=22) 9(41) 11(50) 29)
[Ic"(n=8) 0(0) 0(0) 8(100)
p-value* 0.0000092

‘Children in study group, "Children in control group, *Using Fisher s
exact test

Table 8. Effect of caries risk factor on caries activity in mothers

Variable Mean £ std F value* p-value* Variable Mean = std F value* p-value*
Diet 1197+ 693 10.9 0.0026 Diet 7.17+ 4.06 12.28 0.0016
Bacteria 10.83+ 8.03 15.65 0.0005 Bacteria 9.60+ 4.73 27.22 <0.0001
Susceptibility 1943+ 21.65 49.97 <0.0001 Susceptibility 3007+ 27.77 111.81 <0.0001
Circumstance 626+ 3.32 32.94 <0.0001 Circumstance 297+ 156 6.16 0.0193
*Using ANOVA test *Using ANOVA test
Yol ¢4 ee sAgA R Fold sle BHdAE B
om AAFE 0.59% & FHdAE EAH(Fig. 5)
- o 948wl A7te] $4919 8 a0} AL 9%
i N Ao 2198 84 (diet, bacteria, susceptibility,
¢ . circumstance) 7} VX = Q& & dolE Az} ofo] 9l o
i [x @ ¥ - -
% . YolH B8 227} BAHoR ol Ul 4 vAE
o
: - Ao & Velyton, Frvalue®| Z7]dl| wa} ojdolo = 2
. 60 ° o ) HEDHRBA DN E L) ol 84 £OR, oA
g L SART AR RN LBHA LA o 9T
g 22 HA| = 2 0% Uehdth(Table 7, 8).
40 5
. V&Y ad
20
2 F 2 A7pA o] Hobg-2 gl gk Aol olsk S, mutanse
= =
: el ellA Aok-25e] mlAEeHA delor deA gle
- 1 : : : ' W, Xob9-4%7} Bl W] S, mutans®] kel 4RBAE 7
0 20 40 60 80 100 7Fsto = A 12497 ofdoloA o SHH o 7 E-83ln
Children A Bk Be A5 o9 ). $ALAT vlal 1 )
Fig. 5. Correlation in caries activity between mothers and children. 3= S. mutanse] F Aol FABA} e UERl= 4
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oAy el gt W ml B S. mutans’F 10° CFU®]/go]H o}
M2l S. mutans G W=7} 58%2ka 3F9aL, 10° CFUo|
st A= S. mutans® 4 F =7k 6%k vk, o] 2
FAA ol BAZRE 747 B89 S. mutans] 74
2 Al 7shd 543 bacteriocin type©] Bl5=dHA L2 o] A9
AT Aol oA FHEJUT . o|H AF A= 2A}
v 73N S. mutans FTAA ABBAE A= (p€
0.05), o|¢} Z& A9} oA £AA Hold 3t AAn}

= BEHZ Y9 S. mutans FFo] Z717ge 3 o
ol9] S. mutans ol YL v £ 9l7] WEol S. mu-
tans®] 27|13 o| At A|AX 7171 HElA ofmy e 37
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Abstract

CORRELATION OF CARIES ACTIVITY BETWEEN MOTHERS AND CHILDREN WITH
CARIOGRAM AND EVALUATION OF CARIES RISK FACTORS

Suk-Woo Lee, Je-Seon Song, Byung-Jai Choi, Hyung-Jun Choi, Jae-Ho Lee

Department of Pediatric Dentistry and Oral Science Research Center, Gollege of Dentistry, Yonsei University

Dental caries during infantile and early childhood period is a complex disease resulting from multiple caries
factors. Streptococcus mutans(S. mutans) plays a critical role in the initiation of caries, and its early transmis-
sion through mothers provides a strong etiologic factor for future development of caries in the primary dentition.
Therefore, early detection of caries risk factor is important for prevention of caries.

Recent studies about etiologic factors of caries have brought advent of various tools for caries risk assessment
in order to predict progress of caries more accurately. Cariogram is a common tool for caries risk assessment,
which illustrates present caries risk assessment and correlation of caries risk factors for an individual graphically.

The aim of this study was to assess if there is any correlation in the level of S. mutans and caries activity and
to verify the effect of caries risk factors between children with age ranging from 3 to 5 years with severe early
childhood caries(S-ECC) and their mothers using caries-related salivary test and Cariogram. The results of this
study were as follows.

1. Children with S-ECC had a statistically higher level of Streptococcus mutans compared to caries—free chil-

dren(p<0.05).

2. There was significant correlation between mothers and their children in the aspect of the level of

Streptococcus mutans(p<0.05).

3. When caries activity was assessed using Cariogram, significant correlation between mothers and their chil-

dren was found(p<0.05).

4. When each caries risk factor was evaluated for its affect on caries activity, host was more influential factor

compared to microorganism and diet in children.

Based on these results, we could conclude that assessing the level of S. mutans can be an effective tool for
predicting possibility of caries formation in future. Since prediction of future caries progression and evaluation of
caries risk factor became possible with Cariogram, we may conduct early and preventive measures for treatment
of caries.

Key words : Streptococcus mutans, Cariogram, Caris risk assessment, Caries risk factor
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