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o) 83d AL AR 2008-2012'd2] A7 FIARE Fg3le] FAH
Fol x| kel g)o] &340l wlA= P Lot} Sk 2010-201239] 7t %X}
204-60A 1A 3atel BF 2AME A 3,866FS HF BAUALR Sty S0
o] &gt ‘E‘HOM A7, EAAH, 7T ASFE] HAADARE FA T F 2)7}e @)
|2 B %«ld%loui Fdge] 107 574 djuie} X)) &35 6%4
P Zlog @ll~ﬂ°*u‘r 53], 40~500) B9 X)) l%@#ﬁ v Ezpol| vl aste] F7A
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Fogol: ATl gA%, AR kAR, FAL.

1. A2

SEuel 2014 204] o4 AT 5 FAEL 228% 2 R&EF o7 Tadhe A0 G FHE&l
43.3%0°| A2+ 30007} 28.4% 2 71 w9tk FAATY FAF2 10714] o3}, 11-207]4] o]
317} 242 48.4%, 46.4% = YERg e 20704] 7)E 3 BHE 3 7 o) 99 FAAE 5.3%=
e Ao v)go] 50t7}F 8.1%ZE 71 e n o]F AP} wold4E FAEL WolA
Aok B3k Tt (Statistics Korea, 2015). A AR 2 G AFEY 16%, 934 A2 7%+ @l
wFol Aoz Hysgon AYde AvH e ul, FA Hg AFEe] 80%, 94 AY AFge] 5
Fdez st Zolm 2010-20501d Atolof oF 44wk Weo AdS ok e A

=3t (Mackay 5, 2013).

T A7l Qo] FAL 7 BAA He A AAR A ded ST ddgo] E drHd
A3t 72749} (Blot 5, 1988)7} X543 (Tonetti, 1988)cl2}x ¥ v} Yo} =E3F A FARE
2 HFAR Hls] At AFQ o] 3 o Erhe B3 (Baelum} Vlbeke 1996)54 FAR=2
A oF vlgo] v F Al wlsl 2uf o] ol Xotawl, X|F ol LA} FF5S T ol SAskA|
238 A W g Aoty B3kt (Millare} Locker, 2007).

gtk ¢ FaAFE AFgAE s 19851, 20034, 201230 2HA 2 F718ke] 20124 &
Ael APLA £ 58,1559 o] ATt (Jung 5, 2013). ZUQjolA] FATA Ayl #38t A, AWn
3 AR A A v gl B A B FAo] AP 22 FAAS v A= Gl B A7E
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wou Fdge] 7+ deste] AL olg3sol v dFel AT A= ety
U2 AR E o83 4L =5 AR E o83t FAYe] Al o] gof el vA=
S ol A AR o]t} (Jeong, 2015).

st=o)guld A= (National Health Insurance Service, 2008) FZ31A S 718l= =W 809
SAHA ool ool 2Ast] 2007dE ARIEARE AXA 2008 FE ZARS AlFSRe] ZAMTHY
I 2AES o st mid sds) 23 ok ¢ FUEY g5el8 9 95H] AES FH

o]

of
SEIESS
Aoz shefste 2 29 BH0R AR on A o zelgol] M E FeAE w4
33 ATBAAE oL 5 Y ARol7] WhRe] A3k ol o R, Folo} wFIE EHU Ao} A
M AR AZHL ALk Jeons 5 (2015)& ] AE ol gsie] Felslo] A efolgoftel vAE
32 Q¥ FYSAT AW B Aol gl RE FHAFE AHgSe] FAT BAG] X
HE 0§ AT 0|8 HOT BRA FA gom Ao §HE F, Aol e B4 glof &
& Qzsid A7 AUk

2 ApodE gRudd 24 ARelA F2A%e] Fo] WAL 248 oz FAge X
shelefol g3 0] JFol YA, Yrhd AR/ E AnelAE PohunA ST,

= dFosdld A7 FIAE (Version 1.1)E 8319 2008d3} 2009d Ag+= &
Aol Fsh F&o] B EHF R ¢ko} o5 ALI3l 2010~20122] AT FIARE ]85
20104 17, 885 , 2011d 17,035, 2012\ 18,496 o2 ZAlE M_\/]—

= 2010 71= 204 ©)AF 60A1 ]u]-o]tq/q 3d Zot % 27 AFH A= 7,896% o] it}
He 712 204 o) 60A1 wwke AFE o= 204 Tl FAYe] &L A9t Wi E%
0 604 o4 A3 ol8FHe o7 FALe A ArThe Doz AT A B A4
o o] AL snk. £ olE T oA 4,030 FANFAAT 98.2% = T2 AFAISHAL 9)e]
33,8662 2T A o sl
S 2AI 30 B ARE BAOL ARy /UL PRE F Aoln. Gl gy
Ao QI ADE B A4 BA ol BY ATEE o7 Aste] AN 2N A4 A+E
st %Eﬁ’%ﬂi A ALl ol &3 A2 AN EFE T FA dde] vk 2
a"l FA, A (8Y), BAE, 928E, AEFAE (22" 5), APAE % WA FHe2 A0E
PEG SR PERFE B T F 22 Lol RS E713] A3 wed Sk 22 1}
ol =Bl Ahg] AR AN A3 R Al =8 AE5FE 27w AEsH Hof e
22 7] 22 skl ofdf met x|l o] &3l AA T AA AHEE S THe S st
qlch
SHULA FAHLS 20700 13 D92 2 d SRS Yehl= 3d (pack-years) T
£ ARESHAL A/ AAF AT WS o]8ste] AEsiginh. dxd FdYLe %XH%‘EX}% (F9471
7HR) +12) x(2 BF FAS A5 + 20), 787 3995 RS {((FD71K() (2 B2 §4
U+ 30) = 12]} x(L BT FAT A5S < 20), BAFAAFE (FAFAZHD) = 12) x (D FF
AT Ao - 2002 ARSI FAAQ e oot Zow WL shdxA A2 HE
olt}.
A9 (pack-years) = [(S3 x 12 + S4)/12] x (S5/20), Se =19 3%
=1[Ss x 124 57)/12] x (Ss/30) x (S9/20), Sy =29 B¢ (2.1)

= [(512 x 12 + 513)/12] X (513_1/20), So = 3?1 78‘—?—
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A7IA Soe= AA/HAAFTAZF AEFolH 12 AT, 2+ 7HF I%, 28 32 FAF AR} oIt
7 ) }C‘q S3, Se S1ov= EHH ol Sy, S Si32 kg olt}. So, Sot
S13_12 19 FFEA A8l 5 JeRle o] & I T2 4kE3H7] H8te] URr] 208 stk 7
o 9 Sge éuﬂﬁ FAL ddl U] 30 3k 9zt B ifﬂ?——l 7F "ot ole}
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8 Forglon dytide H4,
ol ALl ol g3l vAls FFA7E Lok 7] H st

o4 (poisson), ©°]3 (negative bmomlal) g} Z ol (zero-inflated poisson)a} G }-S-0]3}
(zero-inflated negative binomial) 23 & AIC (Akaike information criterion) gro] 73 22 23 &
Agsgc

SAEAL2 SAS A 9.4 (SAS Institute Inc., Cary, NC, USA)E o] &3} o EAulHL
(2002)9] HFFAREA 285 FHIRDE Donald 5 (2008)0] AAE SAS ZAAZ weket.
2E BAA A48 §YSEL 5% AAAAT

3. A4

AT 3,866 T BTARE 4124900, EAsfe] R WA AT e A7 68.6%%
I AL E)Fe] 524% Tk FA-L AGAAL Fof 62.12%, FAH7] A 57.8%7F L &
Aog ZAEATE B FAHEL 14470 oA 171L 7 FF S5 53.13F 0|1t} (Table 3.1).

Table 3.1 General characteristics of subjects (based on 2010) (n=3,866)

Bl EH
SN
()
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mlm
r)v
i
o
- 3R
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»
]o

Variable Item n (%)
20-20 653 (16.9)
30-39 999 (25.8)
Age 40-49 1,257 (32.5)
50-59 957 (24.8)
Mean+SD 41.24+10.4
Single 1,072 @7.7)
Marital status Marriage 2,652 (68.6)
Divorce, bereavement etc. 142 (13.7)
<Elementary school 203 (5.3)
. Middle school 265 6.8
Education level High school 1,374 ((35.5))
University < 2,024 (52.4)
Site 1 304 (7.9
Site 2 663 (17.2)
Household income Site 3 867 (22.4)
Site 4 1,027 (26.6)
Site 5 1,005 (26.0)
after breakfast 2,401 (62.1)
. after lunch 1,456 37.7
Toothbrushing after dinner 1,649 E42.7;
before sleeping 2,233 (57.8)
. Yes 1,622 (42.0)
Chronic Disease No 2,244 (58.0)
Pack-years of smoking Mean+SD 11.4+£13.5

Drinking quantity (Glass/Month) Mean+SD 54.1+£80.5




422 Sun-Rak Jeong - Young-Taek Doo - Won Kee Lee

AR 349§ ANAOR FAHol FAUSE AR AP S S/ Ao Uehgon
PRASE g TS BTk WFARe] FEES 202% 901 FAGe] SABEE AR S5}
o] 30.07hd ol PRIAIE 4TT%E FA FASAG WRASE WFAAE B7 1143 ABE VYA
B 30,03 ol FAAE 2463 HES] AL Aow AT, oll® AFE BUEE
FUL WE MR FIS YA 0204004 FAAT MFAET AT S D PR
A0% Vehgton 30~39A19142] 30,0304 o4 IHFA} A HFAR Hek YRSl FRAT A
WA AL FAY0l 445 AT PR EI PFRASE S5 202 Lhehdeh (Table 3.2).

Table 3.2 Ambulatory dental visitation frequency and ratio according to pack-years of smoking by age group

Smoking Ambulatory dental Ambulatory dental visitation frequencyz)
Age n -
pack-years visitation ratio (%)1> Mean S.D Variance Skewness
20-29 0.0 56;1 23.9 0.78 2.36 5.57 6.19
0.~9.9 89%) 21.4 0.75 2.29 5.23 4.69
0.0 400 24.0 0.76 2.05 4.20 4.20
3039 0.1~9.9 378 25.7 0.90 2.32 5.39 3.62
10.0~19.9 195 25.1 0.86 2.23 4.99 4.25
20.0~29.9 264 23.1 0.65 1.67 2.80 3.10
0.0 403 31.0 1.24 3.18 10.11 4.46
0.1~9.9 285 34.4 1.40 3.05 9.28 3.71
40~49 10.0~19.9 296 37.5 1.41 3.04 9.25 3.56
20.0~29.9 197 38.6 1.77 3.81 14.53 3.74
30.0 < 76 36.8 1.50 3.45 11.93 3.88
0.0 298 43.6 2.21 4.47 20.00 3.17
0.1~9.9 124 50.8 2.52 5.72 32.74 4.55
50~59 10.0~19.9 189 41.8 2.13 4.71 22.15 5.19
20.0~29.9 186 44.6 1.98 3.83 14.65 3.90
30.0 < 160 53.1 2.94 4.59 21.09 2.16
0.0 1,665 29.2 1.14 3.03 9.19 4.67
0.1~9.9 873 31.7 1.28 3.29 10.81 5.42
Total 10.0~19.9 683 35.0 1.44 3.43 11.76 5.31
20.0~29.9 408 40.4 1.80 3.73 13.92 3.87
30.0 < 237 47.7 2.46 4.30 18.48 2.51

Note: 1) If the answers were dental caries, denture, dental prothesis, implant, periodontal treatment
(Scaling etc), endodontic treatment, and tooth extraction, we classified them as ambulatory dental
visitation. 2) Ambulatory dental visitation frequency are supposed to choose two of main treatment items
so that we divided them by two. 3) 3 people in 10.0~19.9 were included in 0.1~9.9 smoking pack-years
4) 1 person in 30.0 <was included in 20.0~29.9 smoking pack-years.

AT ol §A 5ol PN £2FAY ANE B/ AL EBASE BASeIok Bt B
FUSE BASHE e g A QAR B ATelNE BYE o et BAGLA Sk A%
YL 7] P3te] FAYVL SYUSE o] §F DeRYS TAT 34 59 ARsleelgN5E B
A% AL 5 Qe Ase RIS FAA AIC AF0z A4 2y Aesad

FEWG7} oG AT BE Fobg TR P Aol g5 Rito] FREL v ATk A

23l i3z e 2] '}aau} EIANZY BIE Vorly) = i ¢ Dyt o133

75‘-°r7]' o] E%O]' 0344'03‘3535_ I’_rﬂ%}ﬁr/}- 7-11' 130 ’ﬂ.fﬁ 23}
= BEF fo3tgen (p<.01) So)@d3s] AR 4224 (dispersion parameter)
Al fFeJ3te] FolgF] AR Yol AR Aol P ARY F A= 2o AT Ao g A3l
23o] AIC ko] 10,6222 71F zrom J3] 2 & 7}9] Deviance”} 18.02

46}04 (p<.001) HF EARFL S|P3 ARF S A=}3iTt (Table 3.3).
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Table 3.3 Comparison of possible regression models

Models - Pack-year Dispersion parameter AIC?)

estimate p-value D (p-value)l)
Poisson 0.1729 <.001 19,972
Negative Binomial 0.1545 <.001 7.08 (<.001) 10,622
Zero-inflated Poisson -0.1787 <.001 13,302
Zero-inflated Negative Binomial -0.4843 0.001 3.40 (<.001) 10,640

Note: 1) Dependent variable which is ambulatory dental visitation frequency are supposed to
choose two of main treatment items so that we divided them by two, and then we rounded off the
original value to a integer.

2) Independent variable which was pack-years of smoking was used an integer after the original
pack-years were divided by 10 and rounded off. And more than 40 pack-years of smoking were
included in 30 <pack-years of smoking. Therefore nonsmoker was 0, 0.0~9.9 smoking pack-years
was 1, 10.0~19.9 smoking pack-years was 2, 20.0~29.9 smoking pack-years was 3, and more then

30.0 smoking pack-years was 4.

F2 BANMSTE B4 & T FAYEAE FIe] A5t ol ARF S ARk AW
T+ F 25780 A4S 1ysioy SAACE fo3tA] ool Ry oA ALjstgion AY, A&
g, 7FraS5E99 A R SAS ? %04 g 23 Foslnt (p=0.006). RHHA=+=
Deviance/#-3% 7} 0.706°]v] V/AREE 11382 Ueht 2 A3tE Zoz Btk FAde 334
3 AASE B =0.0612 TAHo] 10.078d = Pﬂ Al A e] o] &3] e =u]= 1.063% 6.3% 5

Ao Aow Uedth =8 439 2Y2 Eve Mg el a5 FH4L

wi = exp[—1.002 + 0.061 x (Pack — years group)
+0.027 x (Age group)
+ 0.342 x I (If maritalsatus = marrige)
+ 0.342 x I (If maritalsatus = Divorceetc)
+0.096 (Family € come 5 quantile point)
+0.469 x I (If chronic disease = Yes)] (3.1)

f

olth. o714 I AAFSolch wek d3e] 40t YAo] BAARE AT YT AHASsE
749 AEF RE MFAAY B9 B AD Aol §ASE 1833 o SIHAT Urix) 24 B

o

598 FALo] 20.0~20.07 ol HFTI o] AL 2,075 2 S7)5to] W F Aol WLl

13%AE o AF A HE o] {31= Ao 24 Hr} (Table 3.4).

Table 3.4 Effect of ambulatory dental visitation frequency for pack-years of smoking using negative
binomial regression model

Independent variable Estimate®) Standard Error t-value p-value
Intercept -1.002 0.165 -8.60 <.001
Smoking pack-years group 0.061 0.023 2.72 0.006
Age group 0.207 0.041 4.99 <.001
Marital status 1 (Marriage vs Single) 0.342 0.085 4.00 <.001
Marital status 2 (Divorce etc vs Single) 0.167 0.164 1.02 0.309
Family income levels (5 Quantiles) 0.096 0.023 4.25 <.001
Chronic disease (Yes vs No) 0.469 0.059 8.00 <.001
D 6.656 0.367 18.16 <.001
Deviance/df 0.706=2723.3 / 3,859
Pearson x?2/df 1.138=4391.7 / 3,859
AIC 10,489

Note: 1) Range of dependent variable which is ambulatory dental visitation frequency is 0-45.
Smoking pack-years grouping values are 0, 1, 2, 3, and 4. Age grouping values are 0, 1, 2, and 3.
D is dispersion parameter for Var(Y) = u + Du?
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ASHE Wol 2 s 40500 QYA ol Asaldel vl ElE Lopisi
A, AEAE, NFTAS5ES) BYAT AT FAT T 40500 Aevioln FAo] A
ol g3 5ol X Ao HBARS 7]103 9=n|7} 1.14 (p=0.199), 1.89 (p=0.068), 1.25
(p=0.026)3} 1.52 (p<.001)Z ER} H]F ARl Bl 3}e] 20.0~29.970d FAXE= Hd 25%, 30.0%
d ol FAAME 52% 1 BARCE RS H ol A3E o] §ohe 202 ehgth (Table 3.5).

Table 3.5 Effect on ambulatory dental visitation frequency for pack-years of smoking
in the 40~59 age group using negative binomial regression model

Independent variable Estimate® Standard Error t-value p-value
Smoking pack-years group

0.1~9.9 vs Nonsmoker 0.127 0.099 1.28 0.199
10.0~19.9 vs Nonsmoker 0.173 0.095 1.82 0.068
20.0~29.9 vs Nonsmoker 0.222 0.099 2.23 0.026

30.0< vs Nonsmoker 0.416 0.110 3.77 <.001

Note: Adjusted for age grouping, marital status, family income level, and existence of

chronic disease.

SRAZGEFRAL 2013d% Ay} dx Asel std 20099 A wHOA ol FAEFAE]
46.9% 2 A HlF & Zog TATIFo 20133 A FAY A& 42.1%E OECD =7}
Z 2HAR 9oy A5FFo] UEFE FAS] B2 Ao ASHIL 1 FAFTAR = FAA
ﬁoﬂ;‘]"’ﬂ nE| AZE 7 B35l AR FHES =94t (Ministry of Health and Welfare,
2014). T3} Song S (2015)2 whlel HHE Axd 9ol W= 20119 37.2%, 20124 34.6%,
20134 32.7%, 20144 34.0%, 20153 28.4%= LFERFow 20150 ©HigE QA o] 9FTL 5.6%
Zagg ot dukrd 2318 6.1% ST Bkl al, Leest Kim (2014)9] 9, THIA| o]
A Aduider 57 A% 7 S Bl 7 A= 8 10] 27 FF o E dAAFAAR
2t Baspsict. ol B A& IS dAEE 0|83t Tl X H o] g3l g u 4
ol o] Lol 1A} shlom 1Ee| AFtioAE Aol Friste] wet A §
(Brown %, 1990)2 A3l A X|ol=7) Z718H7] ol AR} 3] AE 4= Qlo] 1 AFH
AL star B4 3T

AU FAHol w2 Xl e EET B¢ BRxoA 40~49M1E= & ]

o] A} F7F5k L 50~59A41o = Bl E AR Blaste] 30.030d o)Ake] FAxe XA RS

10% A=t =9ka Avtd o g Xl o] &3l vlF ARl vlwste] FAR = F71ske] 30.03d

o]/ B 24632 W|FAREL 1.38] A= ¢ @o] o] ZoE Uitk 18 Al HEE
BAIS & S ilﬂﬂﬂ%l&%‘%?ﬁl " X= B 10.070d 0] S7HE W) 6.3% Stk AR
A= X|Fo]go] WlHst 40~50th ol A vlF ARl BHlwste] HF ARl HlwEte] 20.0~29.97F
g AR 1.254), 30. 07le1 ol FAA R 1528 Hol] o] &3t Zer ATt o] Jeong
(2015)) A, AHE FA o] A Fo]Fof e uX= Gl et FAH | wg} X|Fo] g
£ 40-59A1A 23t Aol 7} Ao FAE O] BE4E AHo|§3rE B2 Zo= UrE‘rkki &4
< A G AbEl Bls] FAH o] 10.0~24.971d 9 ARgre] X Fo]8-& 1.3208) T o] 83t FAH o)
25.071d o]l A2 1538 O X35 o]ttt Bl 3te] B A Ao} AABH3ict m?&
Calsina 5 (2002)2 Sz} xFA3 SAE Alo]ofl&= dose-effect I‘elatlonbhlp 1 9ckx sk o
F B¢t 9 @] AEEE A= S8 89U, RuE A 3= AHEE JPE7T 269
Z7FtaL 3070H] o)4g F9E AFEES ASFE Y o] 60 S8, Tomarﬁ‘r Asma (2000)&

Aejo] Z7)eto] e} BE
o O]

(L —IN' rulo
lol
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Astd A9 HAFo] gadrty B gk Calsina 5 (2002)2 2522 o F9)

ZhgE 2 Zoll o FREiAH, Aot A, AAFY 8= 5HA

ittal sho] B A7 ZAAE B A Aty & 4 k. Hant Kim (2009)¢] &

9] (population attributable fraction)& 40-594] AHFoNA 13.4% S H 13}

20.0-29.971d FAA= B 25%, 30.07d ol FARR: 52% T el AAE
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Effect on ambulatory dental visitation frequency

according to pack-years of smoking
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Abstract

To examine whether the effect on utilization of ambulatory dental care are associated
with oral disease according to pack-years of smoking in Korean population. Using data
from Korea Health Panel between 2008 and 2012, we analyzed 3,866 participants who
were male and more than 20 years. Pack-years of smoking were significantly associated
with utilization in ambulatory dental care after adjustment for age, marital status,
family income, and chronic disease. Ambulatory dental visitation frequency has been
estimated to increase by 6% when 10.0 pack-years of smoking increased. Especially,
the smokers who had 20.0~29.9 and 30.0 or more pack-years of smoking in forties and
fifties males were 25% and 52% respectively more than non-smokers in utilization of

ambulatory dental care.

Keywords: Ambulatory dental visitation frequency, Korea health panel data, pack-

years.
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