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ORIGINAL ARTICLE
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Q-Ray ViewE 0| &%t X|HH AT A9
X SE] ot

IARSE ACTHSHI K| A4t 2T TR A|pCHS} oK Dhetm Al
BRI B A ST DR ARYTH

HA0[M2, R, 0[2879, Zuer

’

ABS TRAC T

Reliability of Q-Ray View for Assessing Retention Status of Pit and Fissure Sealant

') Department of dental hygiene, SahmYook Health University
%Department of Preventive Dentistry and Public Oral Health, Yonsei University College of Dentistry
9BK21 PLUS Project, Yonsei University College of Dentistry

Sang-Mi Nam"?, Hye-Min Ku??, Eun-Song Lee?-, Baek-11 Kim?"

Purpose: To evaluate reliability of Q-ray view (Aiobio Inc,. Seoul, Korea) for assessing retention status of pit and fissure
sealants.

Methods: Pit and fissure sealants of 58 permanent molars from 15 third-grade students were examined. Posterior teeth
with >1 pit and fissure sealants applied to the occlusal surface for >6 months were examined. The teeth were examined
using traditional visual-tactile assessments and combined Q-ray view. Pit and fissure sealants were evaluated by assessing
marginal plaque, marginal discoloration, marginal integrity, retention, and presence of caries. Fleiss kappa and Cohen's
kappa values were calculated to compare inter- and intrarater agreements between visual-tactile and combined Q-ray view
assessments.

Results: Regarding interrater agreement in visual-tactile assessments, K values of Cohen's kappa for marginal plaque,
marginal discoloration, and presence of caries were 0.22-0.57, 0.36—0.57, and 0.43-0.61, respectively, and agreements
ranged from slight to moderate. When combined with Q-ray view, the values were 0.81-0.89, 0.69-0.88, and 0.80-0.90,
respectively, and agreements ranged from substantial to nearly perfect level, indicating statistical significance. Marginal
plaque (0.81-0.83), marginal discoloration (0.57-0.89), and presence of caries (0.69-0.91) showed higher agreements in
combined Q-ray view than in visual-tactile assessments, and kappa values of marginal plaques were significantly higher in
combined Q-ray view than in visual-tactile assessments.

Conclusion: Evaluating retention status of pit and fissure sealants using Q-ray view showed higher reliability than using
visual/tactile assessments for marginal plaque, marginal discoloration, and presence of caries. Therefore, Q-ray view may
be used to assess the retention status of pit and fissure sealants.

Keywords: Caries, Pit and fissure sealant, Plaque, Q-ray view, Retention
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Table 1. Criteria of evaluation for pit and fissure sealant status
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Surface characteristic Score Clinical Criteria QLF Criteria
0 No plague No red fluorescence changes
1 Presence of plague accumulation limited Red fluorescence emission limited to
Marginal plague to margin margin
9 Presence of plaque accumulation around ~ Red fluorescence emission around sealant
sealant including margin including margin
0 No discoloration No fluorescence changes
Presence of marginal discoloration less o
Marginal discoloration 1 than 50% Fluorescence loss less than 50%
Presence of marginal discoloration more o
2 than 50% Fluorescence loss more than 50%
0 Not detectable with an explorer Not detectable with an explorer
Marginal integrity 1 Margin detectable with an explorer Margin detectable with an explorer
. . Crevice detectable along the margin of
2 Crevice detectable with an explorer visible width and depth
0 Completely retained material Completely retained material
Retention 1 Partially lost material Partially lost material
2 Totally lost material Totally lost material
0 No caries No fluorescence changes
. . . Slight fluorescence loss and/or red
Caries 1 Intial caries (no cavity) fluorescence emission
2 Enamel or dentin caries (cavity formation) Distinct fluorescence loss and/or red

fluorescence emission
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Fig. 1. Representative images of marginal plaque (A, B), marginal discoloration (C, D), and caries (E, F) at
sealant margin. White—light images (A, C, E), Q-ray pen images (B, D, F).
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Fig. 2. Comparison of mean kappa values for interrater reliability between VT and Q-ray view. VT: visual and tactile assessment
*Exhibited significant differences in mean kappa value between two examination methods (paired #test, £{0.05)
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Fig. 3. Comparison of mean kappa values for intrarater reliability between VT and Q-ray view. VT: visual and tactile assessment
*Exhibited significant differences in mean kappa value between two examination methods (paired #test, £{0.05)
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Table 2. Interrater and Intrarater reliability of two examination methods for evaluating sealant status ?m.
S
rg
Measurement parameters T&
ra
1=
' =
Raters Marginal plaque Marginal Marginal integrity Retention Caries 10
discoloration E0)
Ral
0
VT Q-ray VT Q-ray VT Q-ray VT Q-ray VT Q-ray m
view view view view view OEL
Interrater A and B 0.47 0.89 0.55 0.78 0.4 0.3 0.7 0.57 0.61 0.9
Aand C 0.57 0.81 0.57 0.69 0.32 0.32 0.57 0.71 0.43 0.84
BandC 0.22 0.84 0.36 0.88 0.63 0.69 0.63 0.62 0.56 0.8
Intrarater A 0.54 0.83 0.55 0.77 0.45 0.30 0.78 0.70 0.65 0.78
B 0.49 0.81 0.48 0.57 0.33 0.41 0.73 0.78 0.42 0.69
(o] 0.50 0.83 0.48 0.89 0.68 0.79 0.79 0.79 0.60 0.91

VT: visual and tactile assessment

All values represent kappa values.
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A step-by-step guide to Propensity Score Matching method using
R program in dental research

" Chonnam National University Hospital
2 Department of Orthodontics, Chonnam National University, School of Dentistry, Dental Science Research Institute

Hwayoen An", Hoi-Jeong Lim?”

The propensity score matching method is a statistical method used to reduce selection bias in observational studies and
to show effects similar to random allocation. There are many observational studies in dentistry research, and differences in
baseline covariates between the control and case groups affect the outcome. In order to reduce the bias due to confound-
ing variables, the propensity scores are used by equating groups based on the baseline covariates. This method is effective,
especially when there are many covariates or the sample size is small.

In this paper, the propensity score matching method was explained in a simple way with a dental example by using R
software. This simulated data were obtained from one of retrospective study. The control group and the case group were
matched according to the propensity score and compared before and after treatment. The propensity score matching method
could be an alternative to compensate for the disadvantage of the observation study by reducing the bias based on the covari-
ates with the propensity score.

Keywords: Propensity Score Matching, matched case-control study, dental research

Corresponding Author

Hoi-Jeong Lim, PhD

Department of Orthodontics, Chonnam National University, School of Dentistry, Dental Science Research Institute
33 Yongbong-ro, Buk-gu, Gwangju 500-757, South Korea

Tel: +82-62-530-5830 Fax: +82-62-530-5659 E-mail: hjlim@jnu.ac.kr

ACKNOWLEDGMENT  This Research was supported by the National Research Foundation of Korea (NRF) grant, funded by the
Korea government (No. 2018R1D1A1B07049719).

152 | CHSHRIZIQIARREIX| A58 H3E 2020



REVIEW ARTICLE

LAE

19208t & 32}9] U} 9204 W Elo] A=t
s Ao W T E]of] BAE WA YQ=A], 9O
HA EAEA T2 5 AT U 184
TI50] vl TehA Ao ZAGHE Bt S-R-E 4]
H=A] sfota A2 Afo7t ¢l
A oIl 1] A
S

RE WA e

fu
o,
)
23
op
0
oA
2
tlo
(4N
=
<k
lj[_l -[o‘t
HJ
r
2
tlo
0
J
©
il

(e}
%o r
i
re
)
oL,
rlo
1=}

fuj
w2

—d

>,
Lo o

)
tlo o
o)
ol

28 Y| 1 BF TEES so] 42 U
SN T 4 2 4ok
ek, 1= 1/709) Seolear 71
325 ST S, 20034 9o
Sl AL T S48 Yo
o] WAE] W] Aol7} Slrke RS
540] A5l ket A 2k o] P om
REECER R

-

l

ot
i

o

1=

rﬂ, —|'|" ﬂoli
;10 of T
(g o2
ok gl

i
e}
e

%,

[o

2o
T oo o] -

517] gk A 5o &
A= AR At Y FollA 7FE F83E 0]
BRI =
AR o 7HA] BA HEEC] A E, o
714 AWt At k= 34 wiAH H (propensity

score matching method: PSM)& 5-3f] 42jek= 7id
o] of F85HA AR QU=A] & = Sl ofERt A
Ao thet B3RS Yol 1A} sz AL A
02 HgFAQl A-(prospective study) HHI} =
“Hobservational study) ¥o] ot AgF2Ql A1}
W& B4 A7 el 23E F45h7] ffs) a+
= 729 Bigste] Aol g = 54 A
o]7} QI=5 Sk HRolt}. Ty FArEl o] 4
oA &N FAIE Do 4= et whHo| ISA+

S TR glo] 4 AdE R A=

jun)
o
rE
o
>~
>,
oo
ol
ol
Ir
fin}
i)
m
2,
(o]
N
w2
N,
g
I
E

e Qb9 A3 S g B
o A7 A9 SAH YU 7 U RES
35K o] olg, SEh shelet e 2w
£ 52 3 % Uk 137] o] Qe AR ¥
Harks ue AR &48 JFEs el
AFgEh PSS A7 zite] 3] G5

2 Blshs RS Al FEAE 4] &
o WA e wg ol YaFe A7
Fozn s s @ﬂﬂ Nt HEES
FAL 5 W] E%OH 3 ofjet 529 o)
%o ole}®: i Soln @a@_ F2 Sol7] 919 18

=37 Ik PSMZ oJatA ol A F4+9] & Al (Ran-
domized Controlled Trial)o] oj#}& AgolA =8
5 FotH 1A} 1QFE| QAR A HERS £0] 1L 9]
SIS AdAE 5= IS HER 7AERoIE
4 & AL, B 7HYo] BRsHA 7] dieol 8%
A Zofofl A o] A= L QlTt,

2 =EollA PSMEHe] A7)} 2]9]st FoloflA] <]
R program °©]-83t PSMHH Q] #8314 o4&
ol-gslo] HojFo =M st H AgAor
TLof] o]-g-E|o] gHIE A} &0 Lol F11A} g},

1';—]1]—2

I1. g4 ol AR A

534 Araye dojal Hole MoR v
o} HFISNYS Awtlet. NFLL A3t 7 A

mjo

CHSHRIZIOIALRISIX| A58 M35 2020 | 153




REVIEW ARTICLE

A (Rapid maxillary ex-
AL };q SR R =

pansion) A2 E 1
S Qlol ¢
S2 7Pdeioith. 5ok
< CBCT scang #Y3t AI7]E TOZ sfal F4 3
Yo] At Zof| thA] CBCT scane EY3H A|71E T1

olgkar s}t 119 airway MCA(minimum cross-
sectional area)g 573510 FEIALFIA7 71
H1)(airway volume)g S7HI71=A] YotE 1A}k 3D
CTE ol&sto] A4H 7Hd9] HlolEoltt. & 5072
tlolg Foll At 1785 " 3378 22 o
o= sqlrh

7| AR &L
Lo

|
rE rﬂ o%

jo‘
%
N
A
il
his
N
X,

1L Ak 2=npy] 714

ﬂF

A. R program= AX|[o}11 Aldtish= 2P

o] =F0o] B0 Hg mg ;o] R studioS 7|4t
02 AT R studioE ABAI717] flsii= R 22
Z1go] WA AX|=|ofof gt o o] A= R 333
7ldto g A5ttt https://cran.r-project.org/°ll
E°17H R
products/rstudio/download/°ll E°17F4 R studio
£ X AX7F U R studio®]l E017H41 1)
FHMIA ToolsyInstall PackagesE A1EiSICE. Install
Packages®] 9&=-27} =¥ Packages =] Matchlt,
optmatchE 2}z A 11 installZ 21 5 79| 1j7] %]

7h AR E . A & F e S A5 o] 17
A7+ 2940t (Fig. 1).

AX|gt 3 https://www.rstudio.com/

B.GIO|EIE 22|2= 2F8

AEH HE group(ORMES ARSSHA] 912 15
(2D, IRMES ARSS I5AETD)OIL SHZ

= ES=RpANeR] ‘_’“— 4712, gender(0:, 1:99), age,
CBCT(ch= CBCTZ Y7119 7H€ ), Class(1,2,3: 3L
AR Hols] 91‘3}. A3 "2 MCA-TOESY
oFePAA] A& A9 airway volume), MCA-T1(&
SAAEIYA A5 F9] airway volume) 22 A9

AUt o] Holel= Adietn x| ofedEsh
A(http://dentjnu.ackr) LErfsteh Alm Ao A H
% 304 Propensity score matching datag Z2/5}0]
matchdatag th8FS 4= Tt

AT datas oA Rt & S HIEA
csv ASITHFig 2). AAE Hlo]EE R studio® &
2197] flote] offj2] P olE YoH U A=
o Q= ol Al A At 50 patientsE Al
B3t HFig 3). "datal"o|2k= 01822 R studiol A
% ZlolH.

AN

|

»datal = read.csv(file.choose()

A2 EAS=AE ERlst] HoiA "datal"S
o go 137}39_"4@1%- 4).

»datal

Harguko 2 glojg o] gt JEE e 4 e

£ R studio®] H|o|E|E attachdF= #Hgo] F a5}t

Yattach(datal)

154 | CHBHRITIQIAEIEIX] M58 HI3E 2020




REVIEW ARTICLE

=0T o2

Times New R - 12

3% s o SfLpCh Aes HLEE] AutA
. se |-pazs mer msz A= ww

© RepaAn i AMCHS fTAN It

w2z oA wR

weiboid Y ylloid tsloly

=
S

AR|BICE https:/vww.rstudio.com/products rstudio/download 0 SO0|7A R studioS - oa ? —o
AAYCL AP ELUS R sdioo] SOEA Of2ket 20| Mact opmaich =5 rol
-
WIIRIS AR (Omee R i = ox
Fl fon Code View o Seson Guld Detug rofe [1ook] He o
& . — E— 0ok
‘Check for Package Updates. >|
T = o -
C P R version 3.4.3 (2017-11-30) — “Kite-Eating Tre  Shel .
e e e Rk ey R =
S T ‘am,“ = P {586 vei-ringuaz/{38s G210 sy [ . =
8 15 feee softmare and cones with ABSOLUTELY. R s free software and cones with ABSOLUTELY NO 0)||
ST S ST s | o o meloome v, reSeriDube T onde o Ko St Atttk i 2!
pe el o THEMniel)” for Gtr iOion ety K shorcs Type Ticense0 or TeanceQ: for G1StrIBION  aatskyboud Shotts i [e]
O ——
;s 5 3 coltabaraeive project wich sy corcrinue )
e P T T T o, e oot RS U e ST o cpons o
o s for s s, e fr o FeRRarionts " on o o cice R or R PACKSSES 1 B i cpas r
i Sl At LR S seancly" o on e pronier sneerface to hetp. T N
hSp e Py + comergred | VRS 90" 50 quit Fles Pt pacages =0 =
TS T T o, sy ot Qi teutot O e 3 Rerame | Hore + 1
kol b - Home
i iy | e T ro
b e ] =
gt oot B — =
m;,:xv: it ] oo
e oot by e e 1 ()
_ — —, :
ot ti2 B2l B0l gl HolE0] Tt HeE Hale7] ks R sudio] o .
o1 $1203 | P FOEH | 4Y EEES F O e —)

e T Ricrasok Word

© o =
[ p— B
He Gt Cote Vi Pt Sesin Sud Deug_rfle o Hep o
ECIED »  aaoms - 3 maccsrins -
— Bl = =
) o ) e
ersion 3.4.3 o113 - Kiegacing e B e a
Copridn {2017 The & foundacton for Statisica comucing I
BROGR R e e N
R is free sofcware and cosss with AVSOLUTELY N0 WARRANTY
e ot Rer A
e Stcanse0” o Theence0! for Bier oution cecar
| 15 3 conberative profect with any conrdbutors.
T S
| "Citation0>’ on how to cite & or R packages in publications.
{ Type "demo()’ for sama dzws. 1p() " for on-Tine he]n
| hetp.crarc0)” for ovter” Shcerface 20 hetp. | ot Fodages Fies s Packages 1y Viewr )
Type ‘g0’ to quit l O instal | @ update
o 1 st
s ey, e s eile e, tame Desciption eston
2 Vibraryoptaatint, b, Toiwt rsaran F11eh o nc3] (oo CaN GEaNGE) RS et o N HUSS—LTT -
Cosding Feqiires packaper Suvival 0 Vi Wit nd Fersty e Mg B 1o
R e 2T vicerse. encer | g pute il pce o commat ey
; @ v Nempramese e o bomeic e 302
== ; oo o e s et oo
o Installto Library: ) methods Formal Methods and Classes. 343
o Cosm R34y o] 3| s G Campation i i A mcines 1522
i | | Estimation
= i spenens O o [P ———— s
== | O wa e s N Netwrs it o s Vo 1312
e ER Fonctos Ol s 0ss b
O puta Srponte e ompuionin s
| O her i ons
O e ardoson e e i
O e oot egsion s i
— O Syt S Lyt i
O o [ e :
—
5026 [ E015:0 | _g003) | 8 ] =

Fig. 2. AtSE L0 [E

CHSHR|ZtOIARESIX| RISSH K32 2020 | 155



REVIEW ARTICLE

@9 Sopatents - Micrsoft Excel.
T e e S T L I

AT e ok r == e Fuscwss 0 - S U ug =2 | B B ;23—”3( &

BN ey | HF 2 E S| EEE(EE Heeaneaznas §-w o (w22 2 A EE | 42 4 A | ongn. FEEIAR
sgec s £ = 28 5| syEs 5 2

AL % id B

A | 8 [ c [ o | E ] F ] 6 [ A T [ J | K[ L ™M ][ N]oO P[] Q] R s T ] U ][ Vv [ W] x [ Y [ z 9
1 [id__ lgender cbet dass  group  MCA-TO MCA-TL I
2 137 2 1 0 12 148
ERECY 18 1 1 0 e 25
4 mn 183 23 1 0o 24 714
5. Bn 163 1 1 0 105 1518
T 07 7 3 0 97 17
7| un 167 15 2 0 86 88
8 s 146 7 3 0 s 13
A w 19 1 0 145 1303
0 71 i) 15 1 0 w71 247
7 184 5 2 0 256 25
» 77 166 6 1 0 M9
B o 1 1 1 0 51 761 o
e Tm 190 10 1 0 162 184
5 TE B 9 2 0 1691 1586
6 78 153 6 3 0o 87 108
7 7w 163 7 1 0 42 %72

844 185 7 3 0 185 265
1 187 7 2 0 1429 163
07U 132 10 3 0 @5 104
a7 w 5 1 0 @3 101
2 a0 169 9 3 0 79 8
2 a0 186 18 2 0 19 21
% s 163 7 1 0 23 3037
Rt 15 1 2 0 w9 759
% 8 u7 16 2 0o 72 w8 15
7 s 151 5 2 0 ms 56
% am 160 1 2 0 27
I B1 3 1 0 w9 1127
I 116 5 3 0 &2 7B
a1 e 140 7 3 0 32 22
BT 159 15 1 0 132 166
I w2 5 3 0 29 304
N 140 15 1 0 &7 s2
EE 19 15 3 181 187
B 169 4 2 1 we1 28

1 1

Fig. 3. R studio0fjA] IYS =H= 1k

File Edit Cede View Plots Session Build Debug Profile Teols Help

LRI (= » e/function ~ Addins - ) Project: (None) =
Console  Terminal (5] Environment History Connections =0
~f [ -] <% |4 | i Import Dataset = | § List ~
> daral = read.csv(file.choose(}) # 7k Global Environment ~

Select fle L= ]
—~
SS)] ) b PSM v“,HPSMé )
ey 4EH - 0 @
Jr=mar| 0|2 TES R 2% 37
(EL] 50patients 2018-08-12 9= Microsoft Excel 2KB
A molEEE
EE-Z
B o2 =0
B A
&2 jon
WEas
l16
™ zEe 3
f=m023© 3
s EZH2E (D)
G EEO23E) !
L LEUES
3
2 O1E(N): 50patients

Fig. 4. R program0f| 0= Gi|0|&

156 | CHSHRIZIQIARRIEIX| AI58H H3E 2020



REVIEW ARTICLE

E
10
1%
re
-
=2
R
)
C. AJarEalao) Al 27 30 714 /PN WS Moo whgoleh. o G
£ Aole] 4Es Aol B ol SgEE A4S B
R program $3617] Aol JFHFE A= ot A5 o]Fo] BAof] ZIA|7] AL Al QjE= HE 7Y =
o v e] SRE chet 2ok ARSE B Al BAOIA AYSh WHloltt o] shEe hape
Zo] ZoJHL ), AT E 2o S0 85 2yl ZEslthd 7HHo] £24E Hoho] o}, W9 oo
Egon BALE RS oIS FHT S UL AV PUS WARRIY B BRE Agme 24 B
ojFgA A SEo| JFHrol L AT iR H AT BEA 14 o S E = {2 MR o
oM A7t 22 AR st HdstAl  AEshks ol HARA] S fARE AT =
HigE A 22 avE 7H 4= Qi 5 7 iz Ao AqtaidEol shue] Al =

tjAEPHo = X280l 2817 (Nearest neighbor &0 B=3lo] g4l 24 312 Alg5k= 1)

matching), BF3%417] (Radius matching), HYZA
7| (Caliper matching), 2%417] (Optimal match-
ing) YO E F7 47}A|7} AT}, HEHo|RHAY]
WS ti 2t Ao 23 2E AT EY
FAE AFEAe1Y #hol 7HE A2 A2 BAY]
t= H o], H}ﬁm;ﬂﬂ w2 ARl AT
FERE v|g] A4 714 ojyi9] Mol E0e=

i

=
=

0]

Holt}, o 79| AT o= W0l A= ZpollA] &4l
717} o] Fof A, Zt AlF WollA Advat 2 EE2
9] v]&9f| W} matching process’} A E .
ol A7| W FAlSHAl Holut 2 A#A17] vt
HJJJ. q.e ﬂ] %/\;Giu]— _,,]x%_,] 111—7(]7]7]- /\] Q‘_E]-
R program®l|Al= HAZA7| WS ARESh=T 2
oI AA7] HrHIte] Aol Thgt ol E HH o]

Yi — ln( 1 fipi ) =a+ [ Xy + By Xy + e A+ /Bpoi ——ZA|AHDY
at Byt Byt B, 1
p;=Pr(¥Y=1lz)= L4 oo Prnt Byt T Bm, 1+ o @F Byt Bargt ot B,
Table 1. optimal DHERIEH D} nearest neighbor DHEIREO| H|w0j| A= O K|
Aeld Propensity score N Propensity score
A 5.7 V 55
B 4.0 W 53
C 34 X 49
D 3.1 Y 4.9
Z 3.9

CHSHRIZIOIALRISIX| A58 M3 2020 | 157



REVIEW ARTICLE

et 4= Q1S AoltHTable 1).
A9 F IFS WA Skl oh FTHC A A

2R ANEA Rl Hlo B & 12oHA] 93l A ¥ o]
B E A2 71 vt A1) Hlole e} i H
of. wheba] AT A9}t V7 i E I A o=
B-Z, C-X, D-Y& & ofA| A &o] 7} upA]et glo] &
7F A== o 4= Aot 71 wo] A &= 9l
o}, HhHo] H A=A 7] W2 AYEA Q] Hlo]E & 1l
sto] miA =] 7| wizof A-V, B-X, C-Y, D-Z=
4= o7} M 0 = HlsHA Yed 4= Qi

Th2-2 Matchlt package®] “matchit” BHolE AF
Boto] P Fok= 2ol

»matchingdata = matchit(group ~ gender +
age + cbct + class, data = datal, method =
'optimal’, ratio = 1)

lﬂ

Gender, age, cbet ¢t classe "% ®B4E°]
group® AFF EE 2 Uehhs Wl
Method= o= w7 S SOl sl 22 =47

Yplot(matchingdata, type ="hist")

>plot(matchingdata, type ="jitter")

]itter plot®] 750 919 FHoIE st

, L2 A shue] g2 285kl ESC H
71 3= gl 4 e Hof Stk Al=

o} Y=st7| Ao ErlstaL =

= HI= ESC WES &2 tha 8307 44

UEE oh= 7o BRSHHFig. 6).

A€ S0l FUskal A2 gk ST F ESC HES
2 gho] e mof| = Hojz] 1 QX
2 & 4= AUrkFig. 7).

Histogram} Jitter plot2] control group= XA of
A3t & HAYH A& B 5= 9UrhFigs, 9P.

o] A v F Hlo]el= o 2] BHoIE T3l BTl
g UL 1780 = uiA = 7] ol 3475 9] HlolE7t
Hojzlch A ¥4 ggol= MiAE Hlol8E match-
data® FEA|7]1L F WA FPol= o] HolHE 11
9%} o] HojEe, UH% ﬂﬂﬁ—' HojF+= subclass=t
= W57 ~MT77HA A Ae D 5 AkFig. 10).

[O R
ﬂni »
u=)

og M
o,

e gl g

—{o Mo rlm

A7
WS ARSI WA E HlolEof gt HE &7
27] oA oLt B2 " F ol ARt
>summary(matchingdata)
summary 8915 &9l A¥wa} tiRol 4]
A AL S 24zt uf A Haro] 3t Wtk E5H
et 2 B 3399 tixst 5 178

i
n& ne
5 4

2 3
oA 1770] HIF = AL tiE
o] unmatched =% tHFig. 5).
A 39 A A4 w30l gt Rt plots= ©F
gief 2ol T12E 4 Atk

of|49] 167

i)
mz

»matchdata = match.data(matchingdata)
>matchdata

A= AAE ] AA fileR ARSH= 30 2 A

At Az s "1_]—01] o]E_:]O].tq Csyargorg x{x]— el

ywrite.csv(matchdata, file = 'c:/PSM/
matchdata.csv)

158 | CH3HRITIQIAEIEIX] M58 Hi3E 2020




REVIEW ARTICLE

Ral
10
o
i3
2
X
g
(o}
«Q
=
Flle Edit Code View Plots Session Bulld Debug Profle Tooks Help %
S .| O e * Addins ~ R project: (None) - FLIIO
Console  Terminal (5] Environment History ~ Connections =0 o
< [ | #ImportDataset - & List ~ —_
> summary(matchingdata) B8 T Giagai Ereiormmeetc ofo
d
call: pata |'2I_
matchit(formula = group ~ gender + age + cbct + class, data = datal, datal 50 obs. of & variables >~
method = "optimal”, ratio = 1) 0z
ymatchingdata  List of 11 00|'
summary of balance for all data: )
Means Treated Means control sD control Mean Diff eaq med |:|_|_
distance 0.3508 0.3345 0.0596  0.0163 0.0269 I
gender 0.1765 0.2121 0.4151  -0.0357 0.0000
age 151.2353 156.4848 21,0061 -5.2496 7.0000 =
cber 10.5294 10.9091 4.8307  -0.3797 1.0000 S
class 1.8235 1.8182 0.8461  0.0053 0.0000 oz
eqq Mean eqq Max S
distance  0.0208 0.0375 —
gender 0.0588 1.0000 ro
age 6.1176 12,0000 3
cbet 1.0588  5.0000 !
class 0.1176 1.0000 >
2
summary of balance for matched data: ro
: =
Means Treated Means Control SD Control Mean Diff eqq med FRes ARICtS]] Packapes |JHeoR|R¥ieer =0 =|E
distance 0.3508 0.3481 0.0618  0.0026 0.0036 Ol nstall | @ update
gender 0.1765 0.2353 0.4372  -0.0588 0.0000 o Description Ve
age 151.2353 150.8824  20.9758  0.3529 3.0000 Automatic Smaothness Estimation
cher_ .08 anosss ey 0.8 10000 e Lo et B s 311
Mean eqq Max nnet Feed-Forward Neural Networks and 73412
distance  0.0048  0.014 Multinomial Log-Linear Models
gender 0.0588  1.000 ¥ optmetch Functions for Optimal Matching 098
EE; i-gggg i-ggg parallel Support for Parallel computation in R 350
Class 0.1765  1.000 Repp Seamless R and C++ Integration 01216
Rltools Randomization Inference Tools 0115
Percent B:l:z“g#’;‘”g;;’"::?ﬂq Jean eQQ Max B tpart Recursive Partitioning and Regression Trees 41413
distance  83.7562 86.5475 76.7760 62.597 SparseM Sparse Linear Algebra 177
gender -65.0000 0.0000 0.0000 0.000 spatial Functions for Kriging and Point Pattern Analysis  7.3-11
age §§'f§22 Sg'égéﬁ ;‘;-%?‘; 2;'333 splines Regression Spline Functions and Classes 350
class -1000.0000 0.0000 -50.0000  0.000 stats The R Stats Package 350
. a statsd Statistical Functions using 54 Classes 350
sample ST2eS: o1 Treated < survival Survival Analysis 2413
ATl 33 17 svd Interfaces to Various State-of-Art SVD and 041
matched 17 17 Eigensolvers
unmatched 16 0 teltk Tel/ Tk Interface 350
Discarded 0 0 tools Tools for Package Development 350
- 4 utils The R Utils Package 350
e wtahle Funnrt Tahlec tn | aTeX ar HTMI 182 -
Fig. 5. summary HBEHE Sl H0|= A=K
I - - L
) Rstudio - B LN - — - dva T - B | e
File Edit Code View Plots Session Build Debug Profile Tools Help
o - 3 - ~ Addins ~ ] project: [None) ~
Console  Terminal & Environment History ~ Connections 50

Files Plots Packages Help Viewer

> plot(matchingdata, type ="jitter") "
[1] "To ddentify the units, use first mouse button; to stop, use second.” v A zoom | = Export - | @ Fl O
[1] 1 8 20 31 40

W

Distribution of Propensity Scores

Unmatched Treatment Units

Matched Treatment Units
& G 4@ @9 5 %g
Matched Contral Units
0,8 W @B HE °
Unmatched Control Units

o B 0pe° o

T T T T T T
0.25 0.35 045

Propensity Score

R R A A A A A A A A A

Fig. 6. Jitter plot OIS YIRS I == 2T

CHSHRIZIIALRISIX| A58 M35 2020 | 159



REVIEW ARTICLE

(6 rstudio - & - A" P Il L - DO =G )
File Edit Code View Plots Session Build Debug Profile Tools Help
LRI+ SR ~ Addins = &) Project: (None) =
Console  Terminal = i History i =50
~/ ®
Files Plots Packages Help Vi
> plot(matchingdata, type ="jitter") ' ac_ “® et Eﬂ
[1] "To identify the units, use first mouse button; to stop, use second.” Locator active [Esc to finish) [e=n
Distribution of Propensity Scores
Unmatched Treatment Units
Matched Treatment Units
F @ P @Iod o
Matched Conrol Units
0® B0 ®R o9 o
Unmatched Control Units
o 8 ap® o o
T T T T
0.25 0.35 0.45
| |i| Propensity Score
. o =xd= =
Fig. 7. Jitter plotOilAQ] S5t 2t =101
Raw Treated Matched Treated Distribution of Propensity Scores
w© @ -
Unmatched Treatment Units
Fo -
g &«
] o Matched Treatment Units
025 035 045 025 035 045 o o o - a0 ® 08 o
Propensity Score Propensity Score
Matched Control Units
oo o L ) =]
Raw Control Matched Control o0 o o0 °
© Unmatched Control Units
Z? - g ° & L% ® o0 °
5 H
= =3
e o = T T T T
0.25 0.35 0.45 0.25 0.35 0.45 025 0.30 0.35 0.40 045 0.50
Fig. 8. Histogram Fig. 9. Jitter plot

160 | CHEHRITIQIAREIEIX] M58 i3S 2020




REVIEW ARTICLE

= N
€ Rstudio [E=m=)
File Edit Code View Plots Session Build Debug PBrofile Tools Help
o - X - - ~ Addins ~ & Project: (None] =
‘Console  Terminal = Environment  History ~ Connections =
- “ |4 | "7 ImportDataset » | & List =
> matchdata ) ) + % Global Environment -
id gender age cbct class group MCA.TO McA.T1 distance weights subclass
1 7141 0137 12 1 0 179.2 149.8 0.4038088 1 11 pata
2 7290 1158 13 1 0 17.4  25.0 0.3154723 1 10 Odatal 50 obs. of & variables
3 73 0183 23 1 0 221.4 77.4 0.2571082 1 8 S B
7 7485 0146 7 3 0 174.8 174.3 0.3571106 1 4 Omarchdara 34 obs. of 11 variables
8 7520 0127 19 1 0 134.5 130.3 0.4177394 1 1 O matchingdata List of 11
9 7551 1174 15 1 0 197.1 224.7 0.2707126 1 3
10 7585 0184 5 2 0 265.6 285.0 0.2746632 1 16
19 7945 1132 10 3 0 43.5 19.4 0.3636158 1 5
20 7971 0144 5 1 0 92.3 104.1 0.3988776 1 12
22 8009 0186 18 2 0 182.9 223.1 0.2463536 1 14
24 8139 1154 14 2 0 49.9 75.9 0.3096357 1 17
26 8225 0151 5 2 0 111.8 53.6 0.3626031 1 13
27 8277 0160 12 2 0 257.0 312.0 0.3228520 1 6
28 8283 0131 13 1 0 90.9 112.7 0.4194671 1 2 Files Plots Packages Help  Viewer =0
29 8326 0116 5 3 0 67.2 73.5 0.4504779 1 15 B nstan | @ urat
30 8435 0140 7 3 0 334.2 322.2 0.3742902 1 7 s BCaE
32 8486 0142 5 3 0 269.0 308.4 0.3729179 1 9 Name Description Version
34 5886 0119 15 3 1 80.1 115.7 0.4182626 1 1 grapnics 1ne R urapnics rackage 320 -
35 6420 0169 4 2 1 176.1 228.8 0.3150753 1 10 grDevices The R Graphics Devices and Support for Coloursand 350
36 6581 0140 5 1 1 69.3  49.5 0.4107750 1 11 Fonts
Saass 0% s 1 1 852 o4 oo 1 13 e ToeGr GaphicsSecage 220
19 7077 1177 o H 1 1132 103.1 0.2486488 1 1 KemSmooth Tundlu;;;m)(eme\Smuuthmg Supporting Wand & 22315
40 7152 0117 6 3 1 178.2 159.1 0.4450976 1 15 E ones (1995)
a1 7164 0174 17 2 1 86.3 104.4 0.2767585 1 16 lattice Trellis Graphics for R 020-35
42 7241 0171 13 1 1 139.7 199.4 0.3060237 1 17 MASS. Support Functiens and Datasets for Venables and 73-49
43 7348 0127 18 1 1 169.9 192.1 0.4200308 1 2 Ripley's MASS
a4 7771 1167 5 H 1 133.8 195.8 0.2790469 1 3 il Matching Multivariate and Propensity Score Matching with 492
Qo 7o 015 s 1 1 11 dsse ooz 1 5 Balnce Optimizstion
47 7999 1155 1s H 1 24003 349.4 0.3194178 H H 2 Matchit ;‘l?nparamﬂn( Preprocessing for Parametric Causal ~ 30.2
48 8030 0147 6 1 1 109.3 61.6 0.3877943 1 7 = nterence
49 8228 0190 17 1 1 184.4 163.9 0.2514318 1 8 Matrix Sparse and Dense Matrix Classes and Methods 1214
50 8263 0138 10 3 1 136.7 204.3 0.3734593 1 9 methods Formal Methods and Classes 350
> I~ mgev Mixed GAM Computation Vehicle with Automatic 18-23 o

Fig. 10. 0 S| HI0[EE 2212= 1F8

V. 24 34

8% A4E ol&sto] MR ATt izt A
o]9] WA 59 MCAMinimum Cross sectional
Area)ol] Zo|7} QL=A1E Lotk 7| ffel] #4912 sk
goltt. AlF71A1 9] 4Z Bl matching® Blo]& 7}
matchdata?h= FAFOZ AH ZS Hojert 17
o= WA= dZol 34Ho® F/dH HlolE7t
o} ZthFig. 11).

ydata2 = read.csv(file.choose()

ofefj2] g ol o]-8oto] U Eel2rHFig. 12).

Data27} Al = E2$=A] Slstal thE A2

VL= HO[EE attachdh= ¥7g0] a5t} data2E
attachd}7| Aol E9] 352 15l7| $sto] datal

< detachdflofF & 227} Q)

ydetach(datal)
ydata2
Yattach(data2)

HA] matching® Hlo|89] 74 A 2] MCA A°]
FHMCATI-MCATOx Aktste] MCAZR: Bi-& |F
S21 data2 B0 F7150] data3gh= o5 0E A1
g} MCAZR= B/ 3E As & 4= ltk(Fig. 13).

YMCA{-MCA.T1-MCA.TO
ydata3<{-cbind(data2,MCA)

welboid Y |yllor-id feloly

=
S

2K 1280

=]
F:

fofHin=~

1

kia

[
Y

kny

1

_|
o

I

CHSHR|ZtQIALEISIX| A58 M35 2020 | 161



REVIEW ARTICLE

H9-o-|= matchdata - Microsoft Exct
£ | 89 HOXAOGE &4 HOE ¥E =7
b EIHW 9o 3g S ca o S[E=| ¢ Eesssus 28 - £
Bas=a- EZIT- o
iy TR F-wo s TuE R AL
a6c ) ] o= ] HA| @4l )
[ AL
B & D E F G H I J K L M N
1 lid gender age cbet class group  MCATO MCAT1 distance weights subclass
2 1 7141 0 137 12 1 0 179.2 1498 0403809 1 1
3 2 7290 1 158 13 1 0 174 25 0315472 1 10
4 3 7311 0 183 23 1 0 2214 774 0257108 1 8
5 7 7485 0 146 7 3 0 1748 1743 0357111 1 4
6 8 7520 0 127 19 1 0 1345 1303 0417739 1 1
7 9 7551 1 174 15 1 0 1971 2247 0270713 1 3
8 10 7585 0 184 5 2 0 2656 285 0.274663 1 16
g 19 7945 1 132 10 3 4] 435 194 0.363616 1 5
10 20 7971 4] 144 5 1 4] 923 1041 0.398878 1 12
11 22 8009 0 186, 18 2 0 1829 2231 0.246354 1 14
12 24 8139 1 154 14 2 0 49.9 759 0309636 1 17
13 26 8225 0 151 5 2 0 1118 536 0362693 1 13
14 27 8277 0 160 12 2 0 257 312 0322852 1 6
15 28 8283 0 131 13 1 0 90.9 1127 0419467 1 2
16 29 8326 0 116 5 3 0 67.2 735 0450478 1 15
17 30 8435 0 140 7 3 0 3342 3222 037429 1 7
18 32 8486 0 142 5 3 0 269 3084 0372918 1 9
19 34 5886 0 119 15 3 1 80.1 1157 0418263 1 1
20 35 6420 0 169 4 2 1 1761 2288 0315075 1 10
21 36 6581 0 140 5 1 1 69.3 495 0410775 1 1
22 37 6812 0 144 4 1 1 1487 228 0401137 1 12
23 38 6825 0 154 8 1 1 822 2034 0363122 1 13
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£ Alg3etHFig. 15).

>detach(data2)

ydata3(-data3[c(order(data3$subclass)),] N _

Yattach(data3) »t.test(MCA ~ group, data=data3,
paired=TRUE)
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Paired t-test '
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sample estimates:
mean of the differences
-35.48235

Fig. 15. paired t test Zt
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Fig. 17. 7I129] 1:1 matching®| paired t test 21}
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1 |id gender  age cbet class group MCA-T0O MCA-T1
2 8326 0 116 5 3 0 67.2 735
3 7520 0 127 19 1 0 1345 1303
4 8283 0 131 13 1 0 909 1127
5 7141 0 137 12 1 0 1792 1498
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EE) 7164 0 174 17 2 1 863 1044
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Reasons for primary teeth extraction in children : Retrospective study
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Byoung-hwa Kim", Je-woo Lee?, Ji-young Ra”

The purpose of this study was to investigate the principal reasons for primary teeth extractions and the tooth type ex-
tracted in children. 1159 patients were selected in this study. Dental records and radiographs were reviewed and age, gender,
medical history, type of tooth extracted and the reasons for extraction were collected. The data were statistically analyzed
using Chi-square test. Total 2078 primary teeth were extracted. Central incisors(34.1%) were most frequently extracted.
Extractions due to physiological mobility(77.5%) were the most frequent followed by caries(13.8%), orthodontic(3.9%),
trauma(1.7%). Reason for the extraction was different according to age (p = 0.000), but there was no difference according to
gender (p = 0.109). While extractions due to physiological mobility predominated overall, reason for extraction was differ-
ent according to the tooth type. There was no previous treatment in 54.6% of primary teeth extracted due to caries. Excluded
physiological mobility, caries are the most common reason for extraction of primary teeth. The importance of preventive
care should be emphasized in order to preserve primary teeth and improve children's oral health.
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Table 1. Distribution of subjects according to gender and age

Age (year) Male Female Total
3-5 119 108 227
6-9 388 353 41
10-12 106 85 191
Total 613 546 1159
Table 2. Distribution of primary teeth extractions by tooth type
Central incisors Lateral incisors Canines First molars Second molars Total
N(%) 709(34.1) 354(17.0) 260(12.5) 442(21.3) 313(15.1) 2078
Table 3. Distribution of reasons for extraction of primary teeth
Physiological mobility Caries Orthodontic Trauma Others Total
N(%) 1611(77.5) 286(13.8) 81(3.9) 35(1.7) 65(3.1) 2078
Table 4. Distribution of primary teeth extractions by tooth type and gender
Gender
Tooth type Male Female Total p value
N(%)
Central incisors 416(37.3) 293(30.4) 709
Lateral incisors 180(16.1) 174(18.1) 354
Canines 122(10.9) 138(14.3) 260
0.006
First molars 225(20.2) 217(22.5) 44?2
Second molars 172(15.4) 141(14.6) 313
Total 1115 963 2078

p values from Chi-square test
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Table 5. Distribution of reasons for primary teeth extraction by gender r'C_’;'
Gender o
1
Reasons Male Female Total p value re
-4
N(%)
Physiological mobility 851(76.3) 760(78.9) 1611
Caries 161(14.4) 125(13.0) 286
Orthodontic 393.5) 42(4.4) 81
0.109
Trauma 20(1.8) 15(1.6) 35
Others 44(3.9) 21(2.2) 65
Total 1115 963 2078
p values from Chi-square test
Table 6. Distribution of primary teeth extractions by tooth type and age
Age (year)
Tooth type &=5 6-9 10-12 p value
n (%)
Central incisors 307(78.3) 401(30.3) 1(0.3)
Lateral incisors 52(13.3) 297(22.5) 5(1.4)
Canines 0(0.0) 166(12.6) 94(25.8)
0.000
First molars 29(7.4) 293(22.2) 120(33.0)
Second molars 4(1.0) 165(12.5) 144(39.6)
Total 392(100) 1322(100) 364(100)
p values from Chi—square test
3. A0 M= FX| LX[2 2 AX](22.5%), A-FTX22.2%), 5110 - 124]1014= A
15141(33.0%)2 A27-72(39.6%)7F =& Hl&= &
7} Aggwto] whe A H A|oke] 75 Table 691 Al A= Uet. A EAH Aot FF7+= SAXCE #
Alstoiet. Bt 3 -5AA = f54 '1(78 R4 i o eI i
o] AAE|QI}. 76 - MM = F5EA(30.3%), 75 H= Aol BEA 5 R QIS A vlgo] 7t
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% =0kt A A 525 Aok 1 3 -5A0l A= $-
21(18.9%), 2/3(7.4%), 7TEH4.6%), 278(0.3%) ==,
T 6 - OO A = 41(14.3%), 278(3.1%), 71EK3.1%),
AH0.5%) &0 & =2 WIS Bk w10 - 1249
A= 24(10.7%), $-21(6.3%), 71EK1.6%) &0 et
o, Qo = QIgh-R-A A= gloltt WA A

9] Hl- &2 o] F7Islol| mhet S5-It Hhd, 417 9
Ayo 2 QIgh kx| H|&-2 o] J7 el whet Zhast
HCHTable 7).

4. X[0} SRl M= x| QI

= ool A] e = Qlgt vhA] vlgo] 714
L.-_ohq. 52X 9] - Ao A= A4 542 2o

= 94, 94, 7]etolA] 242 11.1% 8.6%, 9.7%2) 2]
V-2 1ol W Blot 3 8AL 08wt elE 5
22 WAE9T, T Alozi BA7E A A
A st BEA $2.8 AR 2K 2YH B
A v}go] %9k, ALGTFAE ALGFAE S408

Table 7. Distribution of reasons for primary teeth extraction by age

QI LA Bl&o] EA UERAT.

B Fo= At TAlE s FEER122.0%)]
A 718 Bol Al A e= Qleh WA= Al
TAIG3.1%)°1A 7F Beker, stef A FolA=
AR ottt WAA Yk = Ayt 8- A ](29.6%)2F
ot A2FAQ27.2%), Vo= A%t HA = Aot &

SHEA85.7%)°14 7Fd =2 HlE= H{tHTable 8).

5. RAIOZ Qlofi L[ X[012] MAlX|=

Aoz FAE 2o} 28671 F A IEH B

A ARdE S8 ABARY et ERE L A
£ 269719] Z|otel sl E-A5HATE. 14770(54.6%)2)
Zlotoll Al ] ool AlPHE A=} AUoH,
122711(45.4%)2] #|otofl A T3] of7de] $-4] A&7} A
YE Tt AP A= AeAR 807H(65.6%), 714
258 5 1870(14.7%), 222 ofo] e £5 13
(10.7%), E&ENZ 55 670(4.9%), oPEH S5 574
(4.1%) <=°1 A THFig. 1.

Age (year)
Reasons &= 6-9 10-12 p value
n (%)
Physiological mobility 270(68.9) 1045(79.0) 296(81.3)
Caries 74(18.9) 189(14.3) 23(6.3)
Orthodontic 1(0.2) 41(3.1) 39(10.7)
0.000
Trauma 29(7.4) 6(0.5) 000.0)
Others 18(4.6) 41@3.1) 6(1.6)
Total 392(100) 1322(100) 364(100)

p values from Chi—square test
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2 4%

Table 8. Distribution of reasons for primary teeth extraction by tooth type

Reasons
Tooth type Total
Physiological mobility Caries Orthodontic Trauma Others
Central incisors
upper 242 39 5 30 34 350
lower 355 0 0 1 3 359
Lateral incisors
upper 131 15 8 2 9 165
lower 185 0 1 1 2 189
Canines
upper 115 5 24 0 6 150
lower 100 0 7 1 2 110
First molars
upper 150 75 7 0 2 234
lower 130 77 1 0 0 208
Second molars
upper 99 28 22 0 4 153
lower 104 47 6 0 3 160
Total 1611 286 81 35 65 2078

CHOER 2t QIAEIIX| HI58H RI3E 2020 | 175




CASE REPORT

99

= Pulp treatment {PT)

® Stainless steel crown [55)

® Glass ionomer (GI)
Composit resin (CR)

= Amalgam (Am)

Fig. 1. Distribution of treatment preceeding caries—related extractions.
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