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Abstract

Various caries risk assessment (CRA) forms have been developed as an essential element in risk-based
caries management. However, most established CRAs were developed based on the evidence in Western countries,
potentially limiting their applicability to different demographic groups. This cross-sectional study aimed to evaluate
the predictive performance of caries risk/protective factors from established CRA forms in predicting the presence of
cavitated caries lesions in Thai preschool children and to compare the associations between these factors and caries
status. A total of 122 children participated, with parental interviews conducted using a comprehensive questionnaire
that integrated caries/protective factors from CRAs endorsed by AAPD, ADA, and DAT. Participants were categorized
into two groups based on caries status: those with and without cavitated caries lesions. A Random Forest classifier
was utilized for predictive model construction, and important factors were identified through the Boruta algorithm
and Recursive Feature Elimination (RFE). Factors associated with the caries status included age, the educational
level of the primary caregiver, visible plaque, and sibling’s caries status. The Out-of-Bag (OBB) error rates of models
generated from individual CRA forms were comparable, with a slightly lower error rate observed in the model that
combined all three CRA forms. Key factors identified as important for predicting caries status were the number of
non-cavitated caries lesions, visible plaque, and sibling’s caries status. This study highlighted the importance of these
factors in caries risk assessment among Thai preschool children. These findings, aligned with established CRAs, could
guide the development of tailored CRA forms for this population. Further studies with larger, more diverse cohorts

and a longitudinal design are recommended to validate these findings and enhance their utility as caries predictors.
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Figure 1 Study flow and data analysis using supervised machine learning. Group classification was based on cavitated caries diagnosis.

Predictive analysis utilized oral examination data and caregiver interviews. Model accuracy was assessed using the Out-Of-Bag

(OOB) error rate, and important factors of the presence of cavitated caries were identified using Boruta algorithm and

Recursive Feature Elimination (RFE)
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Table 1 List of variables of each caries status prediction model
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Vunwnmgluansgawsni (American Dental Association,
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Table 1 List of variables of each caries status prediction model (cont.)
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Tunsafhanuudnges teyaunsdnlagnausiuiuly
THlumsasauuudiaes (Bagged) vausiidudayaiiligniden
tfugninanldlunismagouuu Out-of-Bag (O0B) Banadns
fildann 0OB AeAUszanmANURANAINTBILUUTIADY B9
ansaltuszanaeuwiugweuudasdunsiuela’
dunsseytafeddiifinadenmiunsvesuuiaesas
1¥A1 MDA (Mean decrease in accuracy) kag MDG (Mean
decrease Gini) vedusazUadeluluuinass Combined factors
Favsvenauddyrestadusegdenisinngly uazITY
Padedinanaindanuddgrennuuduglunsiueviol
medaneifiulugan (Boruta) uagiwallanismdadalben

LUUSEngn (Recursive feature elimination, RFE)?

NaNSAN®E

windou 122 au wuadunguiinuseslsaitumdug
101 A waznquitlinuseslsailugdug 21 aulngeneande

A15099 2 Teyaniluvesngusaoe

Table 2 Characteristics of Participants by Comparison Group

S v

yosnquitnuseslsaflumlugiiaviniu 60.21 + 9.60 oy

Y
<

gandnguiilinuseslsaitugdusifenyintu 54.95 + 1.66
WousgildudAy (o = 0.034 Mann-Whitney U test)
uaﬂﬁmﬁé’qwudwQ’UﬂmaﬂﬂuaﬂLﬁﬂiuﬂduﬁlﬁwmadﬁﬂﬁug
\Wuslisefumsfinuiigeninseiuisendnuiludadauiigend
agsditfud iy (p < 0.001 Pearson Chi-square test #1471 2)

tafeiiAdestunmafeiiundlenSeuiioussning
2 ngu wut nsiinsugur3siueaiuld uaznnsiiflusly
fitioswasnguidiniinusoslsaitusdusiufirganitoged
HedAgy (o = 0.015 way 0.012 MNAIRY Pearson Chi-square

test 913199 3) Tudruvesrviivedlsaiiuyguazlsau3iug
Vianuaiilasunsuszdiu nuitlunguinuseslsailumdug

Y
sudinndfiargeandinguitlainuseslsailuninidugesad

HedAy sniuiiservddnnudiulazaiuresiunlasunis
ysnuzuazgadsluillosannituy Alinuanuuanedisedned

Y
o

oAy sening 2 NquAINa (M15199 4)

fauus nguitwuitusdy nguitlinuitusidug p value
(n =101) (n=21)

LAl 0.869°
U1Y 47.52 % 52.38 %
N 52.48 % 47.62 %

a1y (thou) 60.21 + 9.60 5495 + 11.66 0.034b*
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Table 2 Characteristics of Participants by Comparison Group (cont.)

faus nguitwuilumdug nquitlinuitugidug p value
(n =101) (n=21)
dauandn 0.529°
U190 63.37 % 57.14 %
o 21.78 % 28.57 %
J-gvan-uy 10.89 % 4.76 %
faTeld) 3.96 % 9.52 %
sEAUNSANYIYREauanEn <0.001"
Uszou@nwmdosnid 29.70 % 42.86 %
Tseufne 62.38 % 19.05 %
UsznatieUns 2.97 % 14.29 %
Uy n3 4.95 % 14.29 %
ganUSues 0% 9.52 %
21TINVRIEQUANEN 0.257°
719974 28.71 % 23.81 %
NNMUUTENLNTU 13.86 % 14.29 %
319013 1.98 % 14.29 %
0 TINdasy / LnwAsns 32.67 % 23.81 %
g 19.80 % 19.05 %
WIvedRanIg 0.99 % 4.76 %
Bu 9 1.98 % 0%
s1eldsanvasnsaunds (Rdedaiiiou) 0.279°
floanin 6,000 UM 3.96 % 0%
6,001-17,000 umn 48.51 % 33.33 %
17,001-30,000 U 29.70 % 28.57 %
30,001-50,000 v 15.84 % 33.33 %
111171 50,000 UM 1.98 % 4.76 %
¢ Chi-square test
® Mann-Whitney U test
* upnevee9ihisa g9 (o < 0.05)
137971 3 Tadedvauay taseiloatunisiniius
Table 3 Caries Risk and Protective Factors
fiuus nguitwuilugy nquitlsinuilugy p value
sTETanay J2ETaNANN
(n =101) (n=21)
ASTURAUVTE ALYl AOn AP AT 0.015*
g 39.60 % 71.43 %
a 60.40 % 28.57 %
nsiiflurvesdauandn " 0.48
Laiglitugy 29.70 % 42.86 %
Tlunlugis 24 Vel 37.62 % 33.33 %
filusflugas 6 Weudlsian 32.67 % 23.81 %
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Table 3 Caries Risk and Protective Factors (cont.)

fiuus nguitwuiluy nquitlsinuilugy p value
EEIEG TG EETEL IR
(n = 101) (n=21)
wlseiluagnetiosuas 2 assfsedntunaungeaalsd O 0.703
T4 79.21 % 85.71 %
Taila 20.79 % 14.29 %
IiFungaalsaetu "M 0.952
o 87.13 % 90.48 %
Tlaily 12.87 % 9.52 %
fuuuanyan 0.479
Taifuudn 81.19 % 90.48 %
fansiog 18.81 % 9.52 %
fuunNYIRvMTUBUWEY * 0.61
Tlaily 83.17 % 90.48 %
To 16.83 % 9.52 %
nuvaamnuludsesn 0.118
dulugmunigluionms 33.66 % 57.14 %
dulugmusznindloonms 64.36 % 42.86 %
PURDUNANIAY 1.98 % 0%
NUYVBIVIUTERINNB01MTUINAT1 LR 2 ASe O 0.427
3 ‘Li . () . (o}
Tail 49.50 % 61.90 %
Gli . (] . (o]
1 50.50 % 38.10 %
findesfioviunnssulugasuan Ao 04T 1
Talla 98.02 % 100 %
T 1.98 % 0%
@5un1sasrafluduyseda Ao AP 1
To 6.93 % 9.52 %
3 ‘U . () R (o}
Tal 93.07 % 90.48 %
itiaatinlus O 0.012*
Talla 50.50 % 85.71 %
o 49.50 % 14.29 %

Chi-square test
* Umner9eeNIba Ay 19aaa (p < 0.05)

P American Dental Association caries risk/protective factors

M7 American Academy of Pediatric Dentistry caries risk/protective factors

™7 Dental Association of Thailand caries risk/protective factors
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A5 4 AYuRUaz TS

Table 4 Caries and Periodontal Status Index

o

<

il nguitwuilurdug nquitlinuitumdug p value
(n =101) (n=21)
Plaque score 301 + 224 1.71 + 1.59 0.018*
dt 7.91 + 456 0 <0.001*
ds 19.37 + 16.11 0 <0.001*
non-cavitated caries (teeth) 281 + 244 1.29 + 1.79 0.003*
non-cavitated caries (surfaces) 502 + 4.11 148 + 225 <0.001*
d]t 10.72 + 4.64 1.29 + 1.79 <0.001%*
ds 24.39 + 16.26 148 + 225 <0.001*
mt 0.09 + 032 0 0.187
ms 041 =+ 143 0 0.187
ft 0.09 + 043 0 0.305
fs 02 + 1.11 0 0.305
dmft 809 + 4.64 0 <0.001*
dmfs 19.97 + 16.68 0 <0.001*
dzmﬁ 10.9 + 4.69 1.29 + 1.79 <0.001*
dszs 24.99 + 16.78 148 + 225 <0.001*
Mann-Whitney U test
*uana o wluEa Ay Nana (o < 0.05)
A5 5 S751MIIWASNAINUSNNGUVIUFBLUUUTIADY
Table 5 OOB estimate of error rate of each model
AAPD ADA DAT Combined factors Important factors*
AR AENNES 18.85 % 18.85 % 18.03 % 16.39 % 15.57 %

(OOB estimate of error rate)

* WYUT1a04 Important factors A¥NTUINMTUATIZY 3 FIUT laun SuausivesseslsaiiuyszesTudy n1siiilugyesiies uaznTIveaunTdiaIuso

<y
uoaiule

aswiliieadasiunsilitusdug

anudyvestladesng 4 Aifisvinaeanuuiuen
U9UUUF1889 Combined factors lunsvinunenisiiftumdu
senunsagliannisiieesinsanasesaindeanuuiug
(Mean Decrease Accuracy MDA) LATNNTANANTBIA LAY
Gini (Mean Decrease Gini MGA) ﬁdLLamﬂugﬂﬁ 1 lpatady
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