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Aoz QRMAYZA Bl 4] ATl AAem ol 2ok #2752 49} 1}
749] A DAY Eit obzh o 27, 71972, MY Sl Bolshe Aoz dHA Sl
RieF, Aoprt FAlsl] A= AA] SRt -2 44| of2] 71sol EAH S = U

TGS AEche dIEAQ] Aee AokeAS DI} A o= AJof Hute] 4
A sk Tl ARoln}. 20209 A3 of=f ol AY2ATE dmEd X299
A FHLF (QgAgho] 1,6278F B(31.4%) 2% 7P o, ‘oA (FA]) 6137t
(11.8%), A= 3 TEFARA] Q] DL (R+9) 3897 H(7.5%)2] =l A, E2L A
i ol A AuEE, 194 ofsollAl= “X|oke-4]'(26.3%), ‘*Iote] e 9 &
7ol (20.0%), 20~50H= ‘22 H AFELF (35.0%), A°RAT(9.1%), 60 oV
A2 HAFEL (36.1%), A R ZHFARA] 2] AL (10.1%)°11EY

T73EERE Z|o} |0 fHA] ok oot ofEt AEFH AR QIg XA
Tashs FE W S 4ES, B, L8, ST &2 WdER] o3 Ao

= A5l |27 171A] A Aol 24 sk g &

TR, S RHdA 0|1 s B0 Qs AFmdls & A=Hol

ohe HlFo] JaL wid F29] S7Ivke A0l k. AAl, 201749 71 1909 Bt &

AaB|(R )= 699 9, A3} F AgHl= 5290 Holo A& H]= 20115 E
20169717] oF 49%7t 5715 ATHA| 2] =g 72 2020).

2, AdEY A Iz Aed=e]of ik 2Rl EE Wolk|al 3len 2019

| 7|1& AR BAE AnEY, A BAES 64.2%<1H] Hls ATHldS 36.9%,

)
—Y‘ajgmo

2

(]
2
2

[¢)

1) AokA1E2 7 W Streptococcus mutans, Streptococcus sobrinus@t Z2 Aol
gl W= (Loesche 1986), XWAlFEr W Alde] thAEE]] 24 59 5714 B4
of o] ool WA} AJobdo] E3lEl= IPo g Xofg w7, Aol Tt
QA B, e 53 5= Q| RIHsH Ayt

2) AFEek2 XjolxrHe) A= XHAlFE ol gt &59] ¥kgol QJsf X2 &t
ALES, A5 B4 9 Aokg Aok A &3} ARAFe AF2AS wsto] A
of g ftke WY AFA AToR ARIoN Xotg Aske FE Yot
(Schatzle et al. 2004).

3) AEFAAE7R BREAR(202]), AR AX T oA 9 ey e] EAET.
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AT 27.4%00 EF}sto] AprlEof gt o) g H] e ojsitt ) wpebA 23Rl
FHlof| et FAA Fa ASFE fIsf Ao ol it AHRES] AT 8= w2 AR
ojtt. I 2T &g &g W AR S7E= I3 A 1019zF 12389

T4y HASPH dEelm iy TilE S8 7HE 2ol SA1E 44 A&
B35S wfolal Q= BESAE 2022 19 EA AEAL 53, EHAF 15320 B3t
FBOoE AHRte] AE 9150] 22 H L ko) B Eejo] sidshes AEw iy
o] FA% &3 Aol 78kl HASAES M= SAIAZIKIERS 17) =4
SEFAL Qlof Feofl RIFSIA] 92 HAg/d B s Sife] We/de of3ds] w2 AJRo]
ot 71& &0l R H Y AJE0 TS Sl le @At M2 $A 9 AR SR
U3 =871 =31 2QHY P2 wufir} 7Hs st Aotk o] BeAre] Mz SAAE
o7 FABIAL ltt. o SHolA AotEd2 itjEted Aot ey A, B
o Aol tigh 92717 47 52 S8 S8 wEPE ket el Aok Az &
Al Z7IA1KR1 20089 R[oPE R EsfeS 180% oIy HAF WobA o uj
50~60% <714 sFFel7 = SFAE: D)

ES ATH o B AEqt AR QI Hera Holo] g8k ¢f3) ]
glofe] Z-gRekE BASIAL it AA= S dEY HroEet g2 §52= Ho]
EIE o83t Huet AATAE Sl 7S] BASHA] e A ATk AHSE
N e 712450 7HRIHE SHE S48 itk 28y 352lR HlolE Als Al
MIFE 2 98 522 BASAE2 s 7iE<S 913t vlol ghEof de< 4

4) FNAZREY] Hex1E(2020), “20199% AZE IS} AgH] A RAY.

5) Asogude g A7 9 BASE 5ol wE 14920099 10€ olF), 2412009
d 10€~20179 39), 34920179 49~20219 69), 44120219 7¢¥ oz F&
Stal Qltk. 4AH A&olg Wil AeXRQl F(GFA M deke BAS Sicks] &
219 HE“*M“HF“O#(E“)OH oA Q=)o uet BH=Y AR1-TF vlgo] o)
Zol| et BRI} AScle A TUt AEEEES Uitk

6) O|Fw=HAE(Q021. 12. 18), “10W€ZF AHEAF 123 A& TiFth F2 53 "7 5]},
7IAF AL

7) A&7A(2018. 3. 5), Aoty A BB olf=", 7IAF HaL
FAYH(Q2022. 4. 5), “FA-AF T St A B = Aoty A, ZIAF AL
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olefat TN H AT FUALR B AgIHe FUAY FEE2.0DB ¥
dlolelS ol g3le] B TfE T i HohoAlEt A A% Bl HAYES] 7|91
B2 WY R YL B9 AL, AL IRAS 8T A9 7IE Thue o)

] 4151 7o) 7Rs 3R] Jeiel A st HYR U5 A8 ARtekA Tk

. OI2X HjZ U MaT

gurE oz HASAE A BEAYY SAAEAD)S 5T 2hE viger B
FIFY HEEARE AP wief, 9EA0 it &4 EEE FEs] daL v
HNE S HHgst Bel® Fat 7RssHAIE, oE #E3P ol Bt Hqst
AL Q= ol ] Alofo] A it oht 7HURRe] E A EE RISt YRS
SHE e HoA} wel5He] ofgiFo] AT 4= Atk Wb dF 9 g Fdew
T35t disee] 2o ofet 7H] NS Fgste] EEohd AEEARE A8
Zlo] x|},

TP Ao 7|2 A= TARE SN th=A Uehdt) wief, ]
SAY Hr} AANRY E4do] A - HsAe] Eajdi(@)o] SIske HEaa
7 AR AAe 71 &4d 2] Alolof| it 554 02 THdRet HsAL 7 A
5 W] jgt el et EE ool 5 4 9tk

W, UL 7192 A SIS ol HERE M ek gor oz g
TSI 3 2817} o] F1RIske BAolch Hh, AgIBTo sheh 4]
A A1) SR ol ol Hla) Rojshe BRI vAThL Azksiel 7115 e
B Zlolc, Q4Ee gt ool 14X T el T BRlolAE A5E H 9)
tHA g ol 85+ 2013; Akerlof 1970; Rothschild and Stiglitz 1976; Einav and
Finkelstein 2011).

Theo 2 g4 ol AR vt o= QI B 7Rt B ofsiuART A ®
© w02 49| NS toHA Sk FAE Teith dEomH YoM =Y 3



F0ZiZEE UEOES BB A0 28 ASa0 2ot o X0lAE, Apuss syoz [PE]

O|F AR} A2 SHHA FHEstal Qi

ARA Y4 sfol= mEY AP QR H TS B3 o H] BAO R Q5 o7
B v71QJRe) Hs 2FAA] & AP k= FHUE rletHArrow 1963). W,
AR =EA sfol= HE7IAPE BA7IIE B9l FEtke AE omAH|A 7HAo]
SteRto & Qlsf| o= AHIA o]8-& S FNE T &, Tl A7PHIIA Y=
A2 7H Wslo] W AH]R} 429 9] Higo]tPauly 1968; Cutler and Zeckhauser
2000). o]=gt oJu]oflA A2 =Y 4 sfol= AR sl et D52 F-8ol2tal &
4 tHEinav and Finkelstein 2018). A&0]2H 0] ARSH TH ] sfjol= 71QZ1<]
A PRI of 2} Q=70 HlFo] ol thet YRR HRlo] qlrh. A&
FEHIO AA =4 §fo]9] Ak HDALY] &S| 5ol o3t HYE Y=
olojtt. A= A 497K2017~2020%) Ao H Ao Helges A ¥t 13.4% 5
7¥stl o HISAE RS siaxstr] ffsiale 1087 A Bt 19.3%2] HARE VS
o] YRFH 0= UEylth8) A=, A TE4 dfo]& Qg Hw QU 7|E A
St 714Ae] oyt I A71F o' A oAk KT Role ASHAIA AAEE
G A 4= QU oA " =Y 4] sfio|et JATEe AR Bl o] ofgt dAolH
SN oLt AT AT EARIT.

Z1 g0l Ao g S aAE Wl W o7 7|e U] mhE X|&H] F7HE QIet &
e S7F 7R 9 SASHAITHEANR - 78/93] 2018) dEQ]mH o] A&7k e
QM= 2EA 07 MR S4art BR3I)

A&0g WO g |AS 5 HRto g B 7Ol 21535} F= AlEs) 2go] F
A5k o] AES| A7 = olgie (0]t o4 2016; oA 9] 2017 AL -7
/93] 2018). A& HE 53} B AlRRIE 913 5414 32 thsit
] A& g WY gl ©7] B4R 159 &R AEde Ao, 7 d
2 &85 4 I BFL AuISEAE B F(Generalized Linear Model; GLM)°]c}.

kAo % GLMZ o83t Heli APgoll= AP 14 9 Aokid 891(Factors)

8) AYH(Q2021. 12. 15), “MeRFm, ol 193%% €A @god Hz.d FAW
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o] Ay@dgde] AAA /gEol sfdsh whSHpQl WHEAHES ARIRIE(Claim
Frequency) = ARAE(Claim Severity)olt}. T3, AAAY L3} SHE/dEe] 92
e B Be Al £330 2 AR dFdos s SRos
782w, GLM "p4jell osf 3745 AlFAPE Hlket A=) 52 S5l ARt E42
gttt 2E = BRI EEH

seloflA= ofw] GLMZ o183t B g Aol of2] Al &71=3thKaas et al.
2008; De Jong and Heller 2008; Ohlsson and Johansson 2010; Goldburd et al.
2019; Denuit et al. 2019). *-=H=He o[F4] 2](2017)<F o4 - 23] A(2018)°] <J=H
GLM} Generalized Linear Mixed Model(GLMM)9-& ©]-8sto] 4A0g w3 o] 9.8
ASIFE FIet ASEAI0] o] FoA .

=4 71E AT B4 B daRtmo] 2715k 45t AV E
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AP o, f2 4 (2,29 2o Wt B4 ;= Blyle,) (94 A 245 3
D] 2R EEE,

gl

log(u;) = =B, 2.2

o7 B (k+1)x 1 B4 9IES UehfaL, ki eise] Solch

S7ol= ThitE(over-dispersion)@/do] AT oj2f3t AL S ZH= Hlo]E|d]
Fols ERE A&, RolSIARFS 2Y AT F840] DolXA HrHGumu
1991; H3]5-QF87 2012). whebA] ofefgt RolSH L o] IfALZE RS sfl4sr] 913t
2§07 ol HE(negative binomial distribution)& AR&-51A Hct.

SO = HLORSRREL} o] ()2 Aok A= FEHSY IR oA
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AR A (2.3)3 o] #dE 4 3lth

Ey | ) = p;, Var(y,) = p, + Dy, (2.3)

=
A

A7) A1 (2.3)9] i A A 2] 2 7320 et SolRHEALY] AL

o

AmE

)
rJ
i

DSOS HolSRER SsH et

SOIFRARF JA| REH7E g2 HE e 20l

o9
i
g

2E51, AdgelE4

=
-

d
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z; B2 4] (2.4)9F Zo] 235 F3f Ado] Hrt.
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(Table 1)& 7|& 87|22 #83t 9HzIAel ZuziA Hcto] Ad gy Bys
UERd Bo|oh RRATAL] vl A BATVS L9 oF 27.4%E AFAISHAL . EA
O] A HlE2 A3 oF 30%, o199 FHEAIA Hle2 A2 oF 26% &
ofc}. ERF, FEATA W A vl E/d 52%, o1 48%%1 W, TR A Fd U]
A HIS2 H4 48%, 9443 52%°]tt.
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(Table 1) Distribution by gender and age of diseased A and disease-free A in
basis year 2007(unit: person, %)

. diseased A disease—free A
variable ; ;
number ratio number ratio
male 81,077 51.8 198,536 48.0
gender
female 75,465 48.2 215,296 52.0
30~34 16,362 10.5 63,715 15.4
35~39 18,472 11.8 74,182 17.9
40~44 19,146 12.2 66,435 16.1
45~49 22,866 14.6 63,637 15.4
50~54 22,165 14.2 48,799 11.8
e 55~59 17,265 11.0 31,239 75
60~64 14,691 9.4 23,907 5.8
65~69 13,041 8.3 20,493 5.0
70~74 8,529 5.4 14,001 3.4
75~79 4,005 2.6 7,424 1.8
total 156,542 27.4 413,832 72.6
AGiE A FHEAIAS] HIEo] 7HE &2 AZdl= 65~69AI(38.9%).

60~64Al(38.1%), 70~74A1(37.9%), 55~59A1(35.6%)2] =L & UEtydtt. W, FH4t
A A W vlsE AHEE, 45~4941(14.6%), 50~54A41(14.2%), 40~44A1(12.2%),

35~39A1(11.8%), 30~34A1(10.5%)2] <=2 & e} GOAl

A HA9] 74.3%= A5kl QlTt

(Table 2)= ¢l EF7lE= 248

AR §

HABO] vl &2
At FHEABE AE 7SR AnHEE &
FHEALA o4 ] 50.8%

= 13.5%%

Zegzolct

ATz A SuABE £
40~44A, 45~49A, 50~544] AFH
1H

51%2 T2 Aol Hlsh A4 Uebdt

ZFA tiH] 43~51%
SHAB 2H7]

ufRke] A i7E A

el

Szow Ui =3,

o as
#2183

=
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(Table 2) Distribution by gender and age of diseased B and disease-free B in
basis year 2007(unit: person, %)

. diseased B disease—free B
variable . -
number ratio number ratio
male 38,559 50.1 241,054 48.0
gender female 38.333 49.9 252,428 52.0
30~34 7,682 10.0 72,395 14.7
35~39 8,976 11.7 83,678 17.0
40~44 9,695 12.6 75,886 15.4
45~49 11,738 15.3 74,765 15.2
age 50~54 11,206 14.6 59,758 12.1
55~59 8,513 11.1 39,991 8.1
60~64 7,150 9.3 31,448 6.4
65~69 6,179 8.0 27,355 5.5
70~74 4,021 5.2 18,509 3.8
75~79 1,732 2.3 9,697 2.0
total 76,892 13.5 493,482 86.5
B 7o) IHE BA gARRs 20079 712 570,37490] 2015874 A7t

et vl 9ol k=5% F 5,133,306 94 2,516,5177(49.0%), °14d
2,616,8497(51.0%)°11, 8/ AGdE /7171 e HEof tiet E3= (Table
3> 2.

(Table 3) Sample characteristics of subjects exposed to risk each year from
2007 to 2015(unit: person, %)

ae number ratio disease- diseased | disease- | diseased
free A A free B B

30~34 119,338 4.7 96,337 23,001 107,948 | 11,390
35~39 337,288 13.4 272,372 64,916 305,854 | 31,434
40~44 410,821 16.3 326,942 83,879 370,359 | 40,462
45~49 394,865 15.7 298,554 96,311 348,368 | 46,497
50~54 370,620 14.7 260,011 | 110,609 318,020 | 52,600
male 55~59 294,339 11.7 190,399 | 103,940 245,447 | 48,892
60~64 210,797 8.4 126,445 84,352 171,400 | 39,397
65~69 159,752 6.3 91,261 68,491 127,824 | 31,928
70~74 118,646 4.7 67,035 51,611 94,337 | 24,309
75~79 100,051 4.0 57,468 42,583 79,929 | 20,122
sum 2,516,517 49.0 1,786,824 | 729,693 | 2,169,486 | 347,031
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30~34 115,299 4.4 89,740 | 25,559 103,766 | 11,533
35~39 324,902 | 124 256,256 | 68,646 292,854 | 32,048
40~44 395,712 | 15.1 313,530 | 82,182 354,600 | 41,112
45~49 382,489 | 14.6 298,064 | 84,425 337,492 | 44,997
50~54 366,650 | 14.0 276,158 | 90,492 316,765 | 49,885
female | 55~59 302,145 11.5 217,508 | 84,637 255,997 | 46,148
60~64 223,028 8.5 152,507 70,521 185,961 | 37,067
65~69 182,097 7.0 120,168 | 61,929 150,938 | 31,159
70~74 154,814 5.9 100,632 54,182 128,973 | 25,841
75~79 169,713 6.5 113,101 56,612 144,506 | 25,207

sum 2,616,849 | 51.0 | 1,937,664 | 679,185 (2,271,852 | 344,997
total 5,133,366 | 100.0 | 3,724,488 | 1,408,878 |4,441,338 | 692,028

2.

HI

Al &dt

QoA et dlojE U EARYE upEko 2 200741~2015HE AF7I7i0] s}
= 7] WS HL(RlokAl0] et BHA R 714, Agio] et $1A = 74, Ao}
S0 gt BAR 7 A%, AFETo] et wAAR Ao] et BAANE AL
A gt

Sl et SHAE D47t 7P Bor 2o R A, A, FHAAY A
HIAE. FHEAB] Xoke-Ae] ot SAAE A= FHEATA H] exp(0.2547)=1.2900
o =) LRERLE RBATA iE] §EAIBY] oS il 1.2009 & & Sl 2,
FHEABY] 7-F-= A thH] exp(0.0026)=1.00268] | LHERAT.
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(Table 4) The result of model fitted the number of filling treatments for dental caries

variable df estimate s.e. P-value LR X2 P-value
intercept 1 -1.1908 0.0336 <.0001 | 1254.75 |<0.0001
female 1 -0.0024 0.0183 0.8973
gender 0.02 | 0.8971
male 0 0.0000 0.0000 0.0000
30~34 1 -0.2869 0.0410 <.0001
35~39 1 -0.3500 0.0408 <.0001
40~44 1 -0.2917 0.0408 <.0001
45~49 1 -0.1730 0.0408 <.0001
age 50~54 1 -0.0395 0.0408 0.3284 15488 | €0.0001
55~59 1 0.0496 0.0408 0.2257
60~64 1 0.1438 0.0408 0.0004
65~69 1 0.2106 0.0408 <.0001
70~74 1 0.1945 0.0408 <.0001
75~79 0 0.0000 0.0000
dfif::ﬁ' 1| -0.6056 | 00258 | <0001
p;j_gz;fgv d;siesa;sesci_A 1 -0.2547 0.0258 <.0001 19251 | 0.0001
e 1 -0.6030 | 0.0258 |  <.0001
diseased B 0 0.0000 0.0000
dispersion(7) 1 0.0066 0.0010
Deviance 80.01 (df=66)
Deviance/df 1.2123
Pearson X’ 79.35
Full Log Likelihood -696.88
AIC 1423.76

AP X|oke-2]o] tigt FHA R ALE B, o] 352 Xoke-Alof gt &
A= Ap7E F7F6ks S Holu, 754 ol Aol Aask= A& ekt
o}, ZJoRe-Alof| thet SR & A7t 7P 2 ARG 65~69A4= 7P R A
35~39A] thH] exp(0.5606)=1.7517H) =Skct.
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(Table 5) Predicted value and relative risk of the number of filling treatments
for dental caries

incidence incidence | diseased incidence | incidence disease-
rate of . ) rate of rate of |free relative
gender age . rate of |relative risk]| . . .
diseased diseased B B/A) disease—fre| disease— risk
A e A free B (B/A)
30~34 0.177 0.228 0.1244 0.1247
35~39 0.166 0.214 0.1168 0.1171
40~44 0.176 0.227 0.1238 0.1241
45~49 0.198 0.255 0.1394 0.1397
| 50~54 0.226 0.292 0.1593 0.1597
male
55~59 0.247 0.319 0.1741 0.1746
60~64 0.272 0.351 0.1913 0.1918
65~69 0.291 0.375 0.2045 0.2051
70~74 0.286 0.369 0.2013 0.2018
75~79 0.235 0.304 1.2500 0.1657 0.1662 L0026
30~34 | 0.177 0.228 ’ 0.1244 0.1247 '
35~39 0.166 0.214 0.1168 0.1171
40~44 0.176 0.227 0.1238 0.1241
45~49 0.198 0.255 0.1394 0.1397
; | 50~54 0.226 0.292 0.1593 0.1597
M 5559 | 0247 | 0319 0.1741 | 0.1746
60~64 0.272 0.351 0.1913 0.1918
65~69 0.291 0.375 0.2045 0.2051
70~74 0.286 0.369 0.2013 0.2018
75~79 0.235 0.304 0.1657 0.1662

(Table 5)= SolFT]ALFS o83t FEAAL} FHABY] ASH X|oke-Alo] gt
A g A5 WEHIEE YeRd 3o, FEAFA tiH] KRB X|ok-4] SR
A5 A = B SU5HA 1.29000], FHEAHA tu] FABY] 2|oke-4A] S
A& AL AR EE B FU5H] 1.0026°2 2o|F3]ARF ] ]FAGolA &
2 AP SO A et dA|gich
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. 23] g $494%
(Table 6)> X729 Hiet S = o] ik SO ARY 23 23 A,
A, AP B 2] gigh Sdxzdeo] mhe Foldt 9L miAle A
ik

o2 ettt ol5 wid 5 AbElto] g SOJRt 9% sl heow
Y, 4 08 et

(Table 6) The result of model fitted the number of filling treatments for
periodontal disease

variable df | estimate s.e. P-value LR X2 P-value
intercept 1 -3.5560 | 0.0353 <.0001
female 1 -0.0932 | 0.0187 <.0001
gender male 0 | 0.0000| 0.0000 | 2084 |<0.0001
30~34 1 -1.1078 0.0465 <.0001
35~39 1 -0.4866 0.0424 <.0001
40~44 1 -0.1598 0.0418 <.0001
45~49 1 0.1086 0.0416 0.0091
50~54 1 0.3143 0.0415 <.0001
age 55~59 1| 04619 | 0.0415 | <0001 | 259-20 | <0.0001
60~64 1 0.4726 0.0416 <.0001
65~69 1 0.3768 0.0418 <.0001
70~74 1 0.1830 0.0422 <.0001
75~79 0 0.0000 0.0000
disease- 1 |-03789 | 0.0268 | 0.0001
free A
prde—observ dids.eased_A 1 -0.1616 | 0.0272 <.0001 115.04 | <0.0001
ec group flsease 1 | -03740 | 0.0268 | <0001
ree B
diseased B 0 0.0000 0.0000
dispersion(7) 1 0.0063 | 0.0012
Deviance 87.67 (df=66)
Deviance/df 1.3284
Pearson Xz 87.97
Full Log Likelihood -526.91
AIC 1083.82

(Table 6)2] ARITFEF T Hieh 2P xE AW EY, FHAB7F B4 o= AF4
ol gk A= A7t 7P o o2 AN, FRAIB, FEAMAL £AR Y
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ERtT RO Al5Ego] iRt SR 2= A HiF] exp(0.1616)=1.1753
Hl] ot FEATA T -FHEABY] & A == 1.1753%2 & 5= Qlet ERL 7Rt
B FHAIA thH] exp(0.0049)=1.00494) =2}t
o AtaE HY, dYo] £25 AR A9t S0k @d= Hold,

50~70419] A& 2357t eF Agio] wlsf ul->- @ow, 70A] ol dellM= F43] A4st
© A= Hu A gigt SAX R A4 7P 2 60~644= 7HE R
30~34A) tim] X5l et SHARE A7} exp(1.5804)=4.85694] A YEFATY.

A Z2yE AEEYE, gAY XFde] fiRt $HAR Aee oAgdH|
exp(0.0932)=1.09774] = 43S Helrt

(Table 7) Predicted value and relative risk of the number of filling treatments
for periodontal disease

incidence| . . . incidence | incidence | disease—
incidence | diseased .
gender age rate e rate of [relative risk rate of r.ate o fes rela‘nve
diseased diseased B|  (8/A) disease— | disease— risk
A free A free B (B/A)

30~34 0.008 0.009 0.0065 0.0065

35~39 | 0.015 0.018 0.0120 0.0121

40~44 0.021 0.024 0.0167 0.0167

45~49 | 0.027 0.032 0.0218 0.0219
male 50~54 | 0.033 0.039 0.0268 0.0269

55~59 | 0.039 0.045 0.0310 0.0312

60~64 | 0.039 0.046 0.0314 0.0315

65~69 | 0.035 0.042 0.0285 0.0286

70~74 | 0.029 0.034 0.0235 0.0236

~ .024 .02 .01 .01

35~39 | 0.014 0.016 0.0109 0.0110

40~44 0.019 0.022 0.0152 0.0153

45~49 | 0.025 0.029 0.0199 0.0199

50~54 | 0.030 0.036 0.0244 0.0245
female 75559 0,035 | 0.041 0.0283 | 0.0284

60~64 | 0.036 0.042 0.0286 0.0287

65~69 | 0.032 0.038 0.0260 0.0261

70~74 0.027 0.031 0.0214 0.0215

75~79 | 0.022 0.026 0.0178 0.0179




(5] BEI8HT M3 H3E

(Table 7)2 S°IF2HR TS o8t R AMAR} FHAB2| dlSH A2l Hiet

SRR g SR HER IolH, FEATA HiH] 782 BO] A|Sgho] diet
FAAE A5 JHIPEE L5 SLoHA 1.17537F ok FHAGA ofd] 382 Bo] X

93 AN T A% AAABEE B FL5H 1.0049% Lol ARFe) AL
oA B APATERIRE] A9 Est Ak

ot Zlok-Aof| T HAEA|E

(Table 8)2 o4l tigt HAXR 714 A3 919t o3 ALY Atolct.
/g, A, AT BT B XJoke-A] A7 4o wl-- {-of3t FIke wlAH,
o] Z Addo] 7 Rt G WMo, theo g ARTR G, g9 A= et
ek

(Table 8)9] JEHSFE AW HH, F/J9] X|oke-A]of| thet BAA] & A4 ooy
exp(0.2591)=1.29584] &2 AFE It

Ther0 2 AP O] -, AR HA 0= X|oke-Alof tigh HEA| R A
7F 7P gom thE o2 FHAA, FHAB, FHAIAS] AR Vel |HEABY Xlof
Q2o] gt HAXZ A5 A diH] exp(0.0233)=1.02364, FHAB2] X|oke-
Alof| tigt HAXFE Ags= FHAA tH] exp(0.0516)=1.05308 B2 Ao 2 Uelsith
A=, FEAA ] §37 BY Aoke-Alo] tigt BAX R A40] % s
1.0236%& & 4= Slch

(Table 9= SOIFTARFL o83t AL} FHAB, FHAet FHABY o5
H Zol-Alof izt HAX R ASE WAHEE UERd Holoh §HAA tiH] {54 B
9] ZJoke-Alof| gt HAEA| = A4 AR EE 25 SUsHA 1.02360] ot FHAA
] 52t BO] X|ok-Alof| thet HAA| R A4 AT E E3 B 5Y5HA 1.0532
2 ol 9] FAAGONA D APATI T AT ot LRzt
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(Table 8) The result of model fitted the number of prosthetic treatments for
dental caries

variable df estimate s.e. P-value LR x> | P-value
intercept 1 -2.8287 0.0229 <.0001
gender female 1 -0.2591 0.0121 <.0001 148.67 | <0.0001
male 0 0.0000 0.0000 .
30~34 1 -0.8814 0.0292 <.0001
35~39 1 -1.0617 0.0275 <.0001
40~44 1 -0.9263 0.0270 <.0001
45~49 1 -0.6848 0.0267 <.0001
50~54 1 -0.4812 0.0265 <.0001
age 308.61 | <0.0001
55~59 1 -0.3299 | 0.0265 <.0001
60~64 1 -0.1745 0.0266 <.0001
65~69 1 -0.0633 0.0267 0.0175
70~74 1 0.0082 0.0268 0.7584
75~79 0 0.0000 0.0000
dfi:eessg' 1| -02951 | 00177 | <0001
perg—;f;sgv d;s.esisae;(i_A 1 -0.0233 0.0179 0.0222 143.74 | <0.0001
P 1 -0.2435 | 0.0175 | <.0001
diseased B| 0 0.0000 0.0000
dispersion(7) 1 0.0024 0.0005
Deviance 86.65 (df=66)
Deviance/df 1.3128
Pearson X2 87.79
Full Log Likelihood -512.22
AIC 1054.44
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(Table 9) Predicted value and relative risk of the number of
prosthetic treatments for dental caries

incidence | . . . incidence | incidence el
rate of incidence diseased rate of ate of free
gender age . rate of | relative risk | | . relative
diseased | ,. disease— | disease— .
diseased B B/A) risk
A free A free B ®B/A
30~34 0.024 0.024 0.0182 0.0192
35~39 0.020 0.020 0.0152 0.0160
40~44 0.023 0.023 0.0174 0.0183
45~49 0.029 0.030 0.0222 0.0234
| 50~54 0.036 0.037 0.0272 0.0286
TEE 5550 | 0042 | 0.042 0.0316 | 00333
60~64 0.048 0.050 0.0369 0.0389
65~69 0.054 0.055 0.0413 0.0435
70~74 0.058 0.060 0.0444 0.0467
75~79 0.058 0.059 1.0236 0.0440 0.0463 1.0530
30~34 0.018 0.019 ' 0.0141 0.0148 '
35~39 0.015 0.016 0.0117 0.0124
40~44 0.018 0.018 0.0134 0.0142
45~49 0.022 0.023 0.0171 0.0180
i | 50~54 0.028 0.028 0.0210 0.0221
M 5559 [ 0.032 | 0.033 0.0244 | 0.0257
60~64 0.037 0.038 0.0285 0.0300
65~69 0.042 0.043 0.0319 0.0336
70~74 0.045 0.046 0.0342 0.0360
75~79 0.045 0.046 0.0339 0.0357

gt 215Fgo] digh HAA|E

(Table 10y X\F83i] ther BAXR A% 23 91k Solgsi7iny Aol
g, R, AT BE AT e BANE A%0] )9 RO FFS F
w, o] 5 o] 7Fg fofat Mol The 2 AT, Ao Uehgrt
(Table 10)9] 0|31 EY AgAo) uust dAo] X7ago] et B3
A2 A4 o] exp(0.4347)=1.54450) 2 HS RIIT). T APATHIA
T2 AR, SR XRAg] et REXE A47} 4 o theoz §
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AB, FHAB, FHEAAY] AR UERTh FHEABE FHEARA tiH] X5Agt] tigh B
A A&7 IYAFE exp(-0.0361)=0.964582 A== 0.964501 1 Zpolof of
St p-value=0.32582 U} BAIH 02 RolokA] ISttt Hhd, FHEABE FHAtA of
H] exp(0.0978) =1.10274} -2 A0 =2 Yelyitt,

APgpd XFAg] gt BAX R A4S B, dY0] 524E R YL |
et A5Egol| tigt RAXE 57 7P & 7541 o 7P W 30~344 o
H] 53 exp(1.4430)=4.23348] &A Uebgth

(Table 10) The result of model fitted the number of prosthetic treatments for
periodontal disease

variable df estimate s.e. P-value | LR XQ P-value
intercept 1 -1.6403 | 0.0484 {.0001
female 1 -0.4347 | 0.0260 <.0001
gender o 5 5.0000 | 0.0000 — 119.68 | <0.0001
30~34 1 -1.4430 0.0586 <.0001
35~39 1 -1.3784 0.0579 <.0001
40~44 1 -1.0219 0.0577 <.0001
45~49 1 -0.6290 0.0577 <.0001
50~54 1 -0.3773 0.0576 <.0001
age  [T55.59 1 202323 | 0.0576 | <0001 | 23784 | 00001
60~64 1 -0.1408 0.0576 0.0145
65~69 1 -0.0767 0.0576 0.1830
70~74 1 -0.0505 | 0.0576 0.3811
75~79 0 0.0000 0.0000 -
dflsease' 1 -0.3673 | 0.0367 | <.0001
ree A
pers—;)r)osirv d;s.eased_A 1 0.0361 | 0.0367 0.3258 92.07 | <0.0001
P e 1 -0.2695 | 0.0367 | <.0001
ree B
diseased B 0 0.0000 .0000 -
dispersion(7) 1 0.0131 | 0.0021
Deviance 80.95 (df=66)
Deviance/df 1.2265
Pearson X 84.53
Full Log Likelihood -650.61
AIC 1331.21
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(Table 11)2 SOlF3]ALBE o83t FHHAALt F8ABY] A5 Xoke-4fef o
3 BEA 7 255 WAHER Lehd ook FEAA tiE] 8RB Aokl High
BEAg A5 AA9dEs SAXNCE ROSHA= ANt (Table 1003 FUsH
0.9645% WeRth. F8AA dju] 78RR A|5de HdR| & 4] il Eet

R FUSH 1.10272 S1FBARG Y AN E2 ARIEEEEe] A
=9k ARl

(Table 11) Predicted value and relative risk of the number of prosthetic
treatments for periodontal disease

incidence | incidence disease=
incidence | incidence | diseased free
: . rate of rate of .
gender age rate of rate of [relative risk discase— | discase— relative
diseased A|diseased B| (B/A) risk
free A free B B/A)
30~34 0.047 0.046 0.0317 0.0350
35~39 0.051 0.049 0.0338 0.0373
40~44 0.072 0.070 0.0483 0.0533
45~49 0.107 0.103 0.0716 0.0790
1 50~54 0.138 0.133 0.0921 0.1016
ME€ 5559 | 0159 | 0.154 0.1065 | 0.1174
60~64 0.175 0.168 0.1167 0.1287
65~69 0.186 0.180 0.1244 0.1372
70~74 0.191 0.184 0.1277 0.1408
75~ 0.201 0.194 0.134 0.1481
79 2 0.9645 Bas 1.1027
30~34 0.031 0.030 0.0205 0.0227
35~39 0.033 0.032 0.0219 0.0242
40~44 0.047 0.045 0.0313 0.0345
45~49 0.069 0.067 0.0464 0.0511
50~54 0.089 0.086 0.0596 0.0658
female
55~59 0.103 0.100 0.0689 0.0760
60~64 0.113 0.109 0.0755 0.0833
65~69 0.121 0.116 0.0805 0.0888
70~74 0.124 0.119 0.0827 0.0912
75~79 0.130 0.126 0.0870 0.0959
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ek

opRjeko 2 e Xjoke-Alof digt FHA RS AlLlet UmA] RS F/d9
AP =Tt AR 1.0977~1.29588 H= EA Ve A7) dakg S &
o, A, A, FEAB JE A= P =22 5l

flilo

rm

V. 22 3 A

AgolEny 4B Y £ohe % siole] F7Klo] uel X|47Rs o] Sl
ok, Aozl A47keA SR AL AYEY WeloleE BT A
SRR 7]t BER AHEEE R & 4 ek ol ARl B AT
AR 5E2.0 DBE ol§dte] 770ag] thet QIR RS ol 83t 4
JYEE 2510l 19IF AR HokuHel APgek 7R e AL
AT AR 02 Z1EAE(0074) ole] A TEZIKE 19 ofthe] Xote]
E 74 54 o|jel] Mol X3ug N7k Qs atAch TR, A2e ARt 4
21 TIRE AP TE/17E A 19 olufo] Mokl i 14 ofthe] 543

rf

rr

=

re

> oN

nﬁ

F



[ 142 [ERCEERCRCHR

=27t Qe FHAB, FHABY] 43T & FESHITE 2007d~20159 % AR-717k]
WAskE 4719] REg Rl X[oke4] SR 7 A= A, AFES S = e, Aot
A BEA R A Aot A5de HEAR A4 41 vk fis] Al
(offsetye 23t ZoIFIARFE Agste] A =S AP

HAFES 7HIH g Al E5ES ARSI fle Hide] AT 7Y
AHA ofjH] FHEABE] AHHdEs AokA AFdgel digt SR M A
1.00263} 1.0049= vlj-¢- W2 ¥, 2Jop-4]3} 2|5=dgof tjet B 2o M= 22}
1.0533} 1.1032.2 A=t IA S7FI. 2= A571de MeE A5de A
Fol gk AP T7I7EE sHollA] 190 T53ho 24 7RIS e 49 34
AgHre AR Hew &5 Fo| 6§ A 71 = Y52 BoiEH.

A BHGACNAE BT T o GLMS ©]-83t A543k ARgol7|Eet AR &
4 g ARSI ol AE, dREA wEt AdAATE L Al oA e
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SR 19 A BV S & 4 Qi R VIR Hel® FEe] 9
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Abstract

The relative risks of disease-free groups with different periodontal disease
treatment observation periods - five years and one year before the base year -
with the National Health Insurance Cohort 2.0 DB for dental insurance that
covers periodontal caries and disease were calculated using GLM. It was shown
that the relative risk of the one-year disease-free group to the five-year
disease-free group were 1.0026 and 1.0049 for filling treatments for
periodontal caries and disease. However, the relative risk of prosthetic
treatments for periodontal caries and disease were 1.053 and 1.103, which
were higher than filling treatment cases. These results suggest that the
additional premium for prosthetic treatment will be higher than that for filling
treatment if the observation period for periodontal disease treatment shortens

from 5 years to 1 year and the eligible group for dental insurance expands.

% Key words: big data, dental insurance, generalized linear model, national

health insurance, relative risk






