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Abstract

This study aims to determine the effect of e—cigarettes on oral health by investigating the association
between the use of different tobacco products and oral health among Korean adults aged 19 years and
older. Data from the 2017 Community Health Survey were used for the study. Respondents were
divided into four groups: non-smokers, cigarette smokers, e-cigarette smokers, and users of both
products. A sample of 228,357 respondents was selected for analysis. Twenty—four questionnaires with
missing values (non-response or refusal) were excluded from the sample. A regression analysis was
performed with oral as the dependent variable. A multivariate regression analysis showed a significant
difference between cigarette smokers and users of both products when compared to the non—-smokers.
However, e-cigarette users showed a significant when the variables were correlated with age and
gender. There was no significant difference in other dependent variables in a multivariate regression
analysis. The results of the study indicated no association between e-cigarette use and oral health.
More research is needed on factors such as amount and intensity of e—cigarette use.
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[Table 5]
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MODEL1 MODEL2 MODEL3
OR (95% ClI) OR (95% Cl) OR (95% ClI)
TN YT UE
HgA 1.00 1.00 1.00
=R 1.33 (1.30 - 1.36) 1.91 (1.86 - 1.97) 1.71 (1.66 - 1.76)
TAXRFEHH 0.63 (0.50 - 0.80) 1.29 (1.01 - 1.66) 1.20 (0.93 - 1.53)
28 0.88 (0.81 - 0.96) 1.89 (1.73 - 2.06) 1.74 (1.59 - 1.90)
MEZHSA
HgA 1.00 1.00 1.00
=R 1.08 (1.05 - 1.11) 1.86 (1.80 -1.92) 1.62 (1.57 - 1.68)
TAXRFEHH 0.49 (0.35 - 0.67) 1.46 (1.04 - 2.04) 1.36 0.97 - 1.91)
28 0.56 (0.50 - 0.63) 1.81 (1.60 - 2.05) 1.64 (1.45 - 1.85)
AFRE 20T
Hig 1.00 1.00 1.00
=R 1.34 (1.31 - 1.37) 1.47 (1.42 - 1.57) 1.36 (1.32 - 1.40)
TARFEH 0.97 0.77 - 1.24) 1.12 (0.88 - 1.42) 1.06 (0.84 - 1.39)
23 1.44 (1.32 - 1.57) 1.65 (1.51 - 1.80) 1.55 (1.42 - 1.69)
* OR @ odd ratio * : 95% confidence intervals. * by logistic regression analysis
1.Model 1 : unadjusted

2.Model 2 : adjusted for age, gender

3.Model 3 : adjusted for age, gender, Marriage, Occupation, Educational level, Body weigh, Hypertension, Diabetes, Annual frequency of drinking
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Table 5. SHYEY 2L Z2let 20
MODEL1 MODEL2 MODEL3
OR (95% ClI) OR (95% ClI) OR (95% ClI)
OfR[5IE AI&H 33 Of5
HIge 1.00 1.00 1.00
= 1.78 (1.74 - 1.82) 1.74 (1.69 - 1.78) 1.54 (1.50 - 1.58)
TR 1.22 (0.99 - 1.50) 1.26 (1.02 - 1.55) 1.23 (0.99 - 1.53)
i3 1.47 (1.36 - 1.59) 1.56 (1.44 - 1.69) 1.48 (1.36 - 1.60)
R|2txX|z HOF el
HIge 1.00 1.00 1.00
= 1.25 (1.22 - 1.29 1.44 (1.39 - 1.49) 1.33 (1.28 - 1.37)
TR 0.99 (0.75 - 1.03) 1.09 (0.83 - 1.44) 1.03 (0.78 - 1.35)
== 1.46 (1.33 - 1.60) 1.58 (1.44 - 1.74) 1.46 (1.33 - 1.61)
YT 28
HIge 1.00 1.00 1.00
=2 1.13 (1.11 - 1.16) 1.48 (1.44 - 152) 1.29 (1.26 - 1.33)
TR 0.67 (0.55 - 0.83) 0.93 (0.76 - 1.16) 0.89 0.72 - 1.11)
== 0.75 (0.69 - 0.81) 1.06 (0.97 - 1.15) 0.98 (0.91 - 1.07)
222 24
HIge 1.00 1.00 1.00
=2 1.23 (1.20 - 1.26) 1.39 (1.35 - 1.43) 1.23 (120 - 1.27)
TR 0.67 (0.54 - 0.82) 0.75 (0.60 - 0.93) 0.72 (0.58 - 0.89)
= 0.80 (0.74 - 0.87) 0.92 (0.85 - 1.00) 0.85 (0.78 - 0.93)
* OR : odd ratio * 95% Cl : 95% confidence intervals. * by logistic regression analysis
1.Model 1 : unadjusted
2.Model 2 : adjusted for age, gender
3.Model 3 : adjusted for age, gender, Marriage, Occupation, Educational level, Body weigh, Hypertension, Diabetes, Annual frequency of drinking
A 891 Pohy] o) 2 WA A ehe W SAHCE og Hol giglch Aol
ST B Y, 4, B85E A4, ﬂ% £ 9%, g8 BT model2o4 0,939, model3
. BMIL XY, G, 55 <A OE HAHS olA 0.89M2 KT FAKCRE FolstA] giglrt. Azt
FARE ok mdo] o5 FAFES 44 OJ&FJ 2ALY RN 2GS A B BF

9] ZF ¥4 A8} 95% A= Fokoiet. of
At Sl&4d 33] ofste] A4 H| Fof H|siA HH
o] 1548, S3tollAE 14892 Yeltor B4
Hog {ogt Aol Hirh T HAPHlT

3, A48Tt B3 model29A4] 1.2681Z 2]t 2]-0]
7F e ARt model3ollA 1.23H12 [-9J51A] Sk
o}, ARl AT ool ke l:ﬂ-;(]u]— A5 A
d, &5E, BMIAIG, 18Y, G, SFRIEE 371
BY P& A% IA FF AolE HolA sttt A
A g BRI plelol R B Ftof HlsiA d
Aol 1338, E3olAE 14682 BAZHLE &
9t Zpol7t Uehyith. AApalltolds AR, Tt
E73F model2°4] 1.094, model3°14 1.038(Z
nE SAFCE {ostA] ottt Azt +AAXSA

KON FAUG A9 ¥ Fo Hlels Bekzol
12092 ) Uehda, SAX R o3 Holg B
gou, u] Feiol Hla] B 098M= LhetA

Hlgzol oA Falzol 1.230, EFEIALE 085
Wiz Ureht EAH0R SOl Aol Bt A
WiZol A E 1%, ARt BT model2o14] 0.75M,
model304] 072012 L5 BAH 0= fofat Zjol7t
ettt

Qe u 194] ol 4ol oz
BeE slelsta PR 2L PAAzTE
sfo] gaHoR AR AR
A3t FeAe] 914 W BES WA nR 7
A2 FYAZIEY 2ARE A
A7 Aol FAgEe 74
el 1 Avn o) FA2 vlLst

ar
[¢)
7}

o



Hu

@- /\1-1:4] :,7.7L74
3 ETOM ek
ARl A = 01%113
EX*OMU} frelst »}E}

LJ rlo

H i

Oﬂ’ﬂ" 0433, *é%
Ezé?l mode12 —,—7P HX ?} odeB HIZo)A &9
cﬂ‘?@]*ﬁb %01 %‘EH%T—]'
, A24H, 44, bmi, 1L
= 73 JolE Bt A
2 ﬁ‘%‘o] RolAE ARG HEEC
FAS Hold, ol= Schoenborn 59][22] 01:[7-
ANAY 32 A¥ %«] AR S FEjet 22

6:101_,5 /(]_-_EH:]H E

11:] -]O _E‘_Aéo" A—]%

e bt o
TSl G 27]40]

O
Ulo )

Fu E"ﬂ*i Hl 20| 39.6%= 7}4} =
o] v]g] ¥lE7} oA
%L%Ol "*741 HLEH:%E ol 55 &°] =
Aty Bk A724](2519F RAFSH
4 2-43J0A ARPFH] o]
30.0%§ 71 =4 urEM ol AMzptafo] §-9-% o]
Ue HFEY &4 fadte
JZsto] dubghul &

15

K rlo

H9[26] At
& gt opuet AR E 55T
o YHT AL IS AR Az & 4 Uk
AFE7T AT AdEol ARF R HALS
°]‘H7] Al SAHFE BEAgsto] s IAE
15ttt model29A A, A4¥E model3l
£, A4, ¥85F, BMIAS, 18Y, B, 25
«AH o8 F7HHA Sho] W] FALT W Wt
At FHE A% UE
146812 model2°A §-2J3t Aol ES

I o ruz

w orLor

=

o

I rﬁm

i
5 e

r

11, 71 BA3E model3oA+ BE H49] {95t 2}
& HolA| gt} shAY divy}t S-S thHE
ARAS AAISE 23 25 {o5k AolE Btk
TR B b S EENe] Bl
AN A7l e FAgolM= SHE&
o] Z2E A Aol YHEa X5t
[21], 04 73073 419 Ao& A= &A
ol Weds TR 4ol Mol Eoha w
St A 52713 Lawrence 52819 A7+ Axtof A %
T %ol FHEH] FAR= Fdo] el @
A|ZIths AAE 7HAAL Qloke AE EAE 0“’4'.
SIAHE AR B AtoA] A, AES EAS
= ] FAFo] v 22 e=H7E YEigEd ole
APATLE ol A gl oA LRk
v} Hroh okdste, dF YFIY AR =/go]
Yoiha HasH20) AT oY BAE SAw
ok Eotal 9 siEthal AZtE] o Xt o]of] ARbe
Hjo] S54 9 7ol gk £44 JF] et A=
Al FE 9 WSS ol FAEEAY] RAAZ AR
S ol o B0 ololAES WAl &
HI= Q14] Aol "Qdlo] AlgHT ARAEHT AL
FAFEHTT A0l FdFE A gotEr] Rt
EAAHIARNS B9 A8 Ade BAE% 4y
model204] ERF, E3, m}‘jﬂﬂ-?oﬂlﬂ Q=n|7}
S7He 2 YERE, model3°] Bl&dol] vls] 2
ALY SFFoA e =M A O}oﬂ Ak SAH S
2 {OJRE g EAT, APl A= Folt 7k
EOW Sll‘:’r ]—‘:— =il °] A 2ol A= L
ERIgE Aol A Rech 513012

o] ZHoj XiXT- tﬂ_g]__ = ]—'5‘]— = QAR A3} o]
P 15E AZEA L2H7) AlSA S)st
S U= A7tebe tha ohE 237 YR

]

o

_|Zi fr

3

o

o|
fjo

f

{rr

:ﬁj
I3
X
©
?

gl

0§: ool
°r r&

fol MY rR o fLorlr E oMy oo r
i)

£ ASREELE G0 ol 2 Ad5el
Hoh vhEA FAEARB, Axw] A8
ol the: 32 AR H1go] ol Aol e
22 ol 17 U BE Ab @ Z= x|o} Abel7} oF
Be R0z ARHL NFEAAZ] ks 4

st A9 Blgo] HalA Beio] 1364, B¢

TOIME 1558 B BAROE O3 Aol B



Qa|Ltat Holo)

Ak, Al 25 SAK0R S5 &
ot AWATNA At NxPS fUA B 99
42 7P DY IS 7H 344 et
ek Bk u} glo] Flut Mol Wi
o] 9 BT 4 ITH32. EFF H33]
AzyEele] PR AR v &
3} WL v MG 9ol 1638 A ket
AT} SASICE S ThE Aot Kol
Al P77 eete] MARAGIA &
B4 (F2AA7 el Eohn A2 vgo] &
A ekt ol HAbghe] AUEE FAAE 9
ol ¥ et A7 ATA34] 29lo] AR
W) FARlolE nkehnct 7o) Qhdsiol 24k
& 9 AZeks Aow ArEct s AL o

e
rﬁ °
oX.

oot
re
<

e

fo i (R ro re o
[

)

i o

o o

sl -
= Wl ofar A WY AbA UEE W A4S
Qlato] AT &= QIEE FS RASto] XFo §
S Zoha g 4= Qoh351[36]. 2B HAPEu] E3
% Al 3hgE UF"oR 17 i A A
ol BE FE FAo] 4 F+=
AR gt SE7F Basity Almdnh SAFH
7b A% Aok ARHoR IAGS dotrT]
A3l BASE BASte] ohAsF IARSS HAlSH
At model20lA A%, 4 model3ol= 2L, &
%, L&, BMIAE, 118G, T, SFRIEE 371
17 oo ¥] FALT H|Woplet. Hlwet A3 ofA|
512 9l&4 33| o]s} W4=9] model20|A] A Rl
> 12082 FAHeE {oRt Aot HF
model3ol A= foJ5k o]zt Holx] okoirt &4
Sl ¥ F37] AHoAE ¥ FARET FAR
U&A 47 BA ULt 22 g E 4 9o, o
= A=Y Y A"t A4 5 o EFS
A Aol = Etetal s, gl gk &
A JIAETF E3-S Hoje 272 Az 644
T o2 ARl AR, AR AMSYEE &
AANEQ] FAREAY] FHo7 Mesto] dRFo|
Sobol Hish a7 T =2 TS A= AL
2839 & 4 Atk ol EE FATFHY AsidH
A7 tigk Q14 9 He /o] tigt wsol &

e
OSJ.';

=2
19
o
s
Ty
4

ofAof Eji= AL HojFs ATEA, FANE e
2 ok HEARS Z2 0] EAst Algstt
I AbmE AAY BRI EAES 1.234,
S5 0.85H], AAIEHITE 072812 71 WS BA5)
o BE FAPHIA BAZHLZE |Ralgt Zpol7t 1t
Efgth. A7 A g vlgo] ARl e
AL 2 AT ZFol|lA g Au|AZ]9] 2 G eo] A
Apghifito] w2 208 EA o] Alghs ol Aist
i) g A4 AHdske
Ao Z Aty FAANSHR oA EAES A9
HHZY 1.29912 e=u7L ey, BAZCRE &
9t Zpo|7} Vretsit. o] Ak vt 5{38], 7 5I39],
14019 AFAAAY v EARPETY FAA ] W A
Aol TR EE AHE 59 Aol
gt QA= BEola AHE FEoto] e 7]
o= dAto R AlmETh ESE 7|1E A411142]90
A WEFE0| 2245 AHEA P80 B4 vE
U= dAT A E 298 HYet 2 dFoME o
S5E0] 225E AR AHIES B2 Ho
2 Yept 237 2380l #3%E A= Az
SEAEE o] AE Bl AR e ARt
o] FHAQRIES Tolelzl REsIh

o9 ATAIE HIFORE £ A7t 7H A
I & AFE At AN oA ok Aok B AT
£ H] AT 188,021%, E-T 37,5599, HAEH
T 3479, B3 2,430 02 ARyl 3%
TALE BAsH7]0] B2 Zpo|7t E AR FAF

Ir

X,

Q

lo
ot
re
o,
A,

o

0,

[
B
ot |

gl el WS AR ETE Anbe)
E= A ARG RO HiRt E3ute] Wo] A
2 A7 gl s94 o 9= vl
Aol gt B7HE gRlshlolls tha of#eol AR
Il ekl diE4de 7H 20179 A A
FRAR AFAC] B2 24 A=E ol8ste] detd
ufieh b, dubeuel gl Syt v &
ATORE FAFFE Wrol FAFHE= 37
s ol A7k e RS FRASIA. LrbeHy
oF RS SLsH HeElstal wsskal, AR

of Ro1Y % QP e AT AT HIH 2



446 3SH=E2REIXsts|=2X] 20 Vol. 20 No. 10

A% vietsha, ulo] HAigle] thek Ll 914o]
Hstel TAAYONE AT FEE AT A%
ol Basichn 42kol Ak, FEAFAAE B
ol ARSI BRANA ARG A7, AGHIE, A1,
Usel 4RO X3 o 5o F wEle] it A=
Sstel TR BAC d7e Wast gk

V. 28
B o2 201749 A GAIS AR RA} AEE 0] &3}
o] Sajte} ok 194 o]AF Aole iAo FolalE

of wet v FA, BAL AARAE, UL P
sl 4 A 2 Belgte] g Weto

R ~°] xﬂx}%}uﬂg} ‘7‘74’57& d
A0 dis AmEt A, A, aSSE, AT
g, A, BMIAS, I8UAHF, BafF, 4%,
ABAAE g AR o E ®BAgsto] AR (odds
ratio; OR)2} 95% A& F7Hconfidenceinterval; CI)

= AMESo] Tt 22 AT A

1. 9L 19-294] 24.2%°02 ZAAFGH|Zo] 7F%
=X, 704 ol 24.0%2 ¥] Aol 7MY =
o}

2. e W weleh ZAgEE waclel
ARG B Fgat vlwste] AxelE
o Fad TR, AR 5h, A% 247
7, FAARRY, 28 AR BE fold

3. 8] Folzo] ulsh Adwuel 9, AE By
T 2 AR 1200, ALEEEA 1.46
Hl, olAlelR o1& 33] o3t 1268 BAHL.

2 RURAT, $HoE S B F GOl
#ol7t vehtA] ket

4 AR 9 B W B @% 5749

07282 37124 SO ‘

AAHOR FA Bo 5 50| HAEEE A
o] B2 AL AGIEAC] HE Bk 2l
H)7] oAUl 271 7S B A7 uR=
BFE Lopri @X}‘*HHA Qr/gef diet ZHkE <
418 B3 FAES} FjAlo] Wasict,

=2 O v

1] €4%, 450, W, Bals, "2eg AF2ay
o] et Eetat 5 9 o|Y Qleae] gl B
9

A26d, A2z,

(2] ol5% Tl AR HA= FFrel LIt A
T+ derduiEeks]A], A3E, AllE, pp.3-10,
1977.

3] H. S. Choi, H. H. Lee, S. W. Park, and M. G.

Seo, “Smoking Survey Collection 20:1988-

2007 The survey of youth and adult smoking

status in Ko-rea. Seoul,” Ministry of Health

and Welfare, pp,76-115, 2007.

WHO, WorldHealth Statistics, 2013.

M. H. Ryu and J. Kim, “Tobacco and oral

disease, smoking cessation strategies in dental

clinic,” Kor J Oral Maxillofac Pathol, Vol.29,

No.6, pp.381-390, 2005.

E. A. Krall, B. Dawson-Hughes, A. J. Garvey,

and R. I. Garcia, “Smoking, smoking cessation,

and tooth loss,” J Dent Res, Vol.76, No.10,

pp.1653-1659, 1997.

[71 G. D. MacFarlane, M. C. Herzberg, L. F. Wolff,
and N. A. Hardie, “Refractory peri-odontitis

SIS

S

associated with abnormal polymorphonuclear

leukocyte phagocytosis  and  cigarette
smoking,” J Periodontol, Vol.63, No,11
pp.908-913, 1992.

8] E. J. Choi, “Tobacco cessation policy indicators
and their policy implications,” Health and
Welfare Policy Forum, No.246, pp.22-31, 2017.

[9] E. K. Kim and M. R. Song, “An analysis of the

characteristics and preferences related to a



RE|LIEE HOlo| SCIFEE LT ¥ FZAZEE|te HAHY 447
smoking cessation program among smoking pp.65-72, 2003.
college students,” ] Korean Biol Nurs Sci, [21] &3], 2=, “AHR19 Azt A% TR

Vol.15, No.4, pp.184-192, 2013.

[10] http://www.nosmokeguide.go.kr/lay2/bbs/SIT
33C36/H/21/view.do?article_seq=204&only_on
e=Y, 2020.05.18.

[11] H. S. Shin, “Review on Toxic Substances in
the Liquid and Gas Phases of Electronic
Cigarettes,” ] Environ Health Sci, Vol.39, No.6,
pp.483-491, 2013.

[12] E. Y. Kim, J. W. Wang, J. H. Lee, and K. H.
Rhim, of of

ecigarette users and conventional cigarette

“Comparison characteristics
smokers among Korean high schoolstudents,”
Korean Public Health Res, Vol.39, No.2,
pp.117-128, 2013.

[13] ZRFEE] SR ERAL T4, 2015.

[14] B. A. King, R. Patel, K. H. Nguyen, and S. R.
Dube, “Trends and use of
electroniccigarettes among  U.S.  adults,
2010-2013,” Nicotine & Tobacco Research,
Vol,17, No.2, pp.219-227, 2015(2).

[15]
Centers for Disease Control and Prevention,
2015 National Health Statistics II, The Korea
National Health and Nutrition Examination
Survey, 2015.

(16] A¥HER By, “AHIER9] 20199
SAAEY] SAFE] WSF” http://www.bosa.co.k
r/news/articleView. html?idxno=2125065.

[171 1. Alharbi and M. Rouabhia,

exposure to whole cigarette smoke promotes

in awareness

Ministry of Health and Welfare, Korea

“Repeated

primary human gingival epithelial cell growth

J
No.5, pp.630-638,

keratinexpression,”
Vol.51,

and modulates
periodontol Res,
2016.

[18] https://www.who.int/whosis/whostat/2009/en
/, 2020.05.06.

(19] Zdls}, o143}, ARl Fad8Y #3073 ¢
AT AFAS w4 dEREAEIA,
Vol.41, No.1, pp.36-41, 2017.

[20] “gulof, TAIG, "FARL} HSFARY A A
Hn 24" X aegesls], As5d, A1z,

T,

et o] sl BRA T
3, pp.933-946, 2018.
[22] C. A. Schoenborn and R. M. Gindi,

Cigarette Use Among Adults: United States,

+3t8]A], #1184, A6

“Electronic

2014 NCHS Data Brief, No.217, pp.1-8,
2015(10).

[23] K. Choi and J. Forster, “Characterisics
associated with awareness, perceptions, and

use of electronic nicotine delivery systems
among young US Midwestern adults,” Am ]
Public Health, Vol.10, No,3, pp.556-561, 2013.
24] S. J. Kim and G. S. Han,

symptoms

“Relationship

between perceived oral and
smoking, drinking of high school students in
metropolitan area,” J Korean Soc Dent Hyg,
Vol.12, No.3, pp.553-562, 2012.

[25] S. H. Yoon, J. Y. Bea, S. W. Lee, K. E. An, and
S. E. Kim, “The effects of job stress on

smoking among

Vol.19, No.1,

drinking and
Health Soc Sci,

depression,

Korean men,”

pp.31-50, 2006.
[26] K. Bell and H. Keane,

E-cigarrettes,

“Nicotine control:

smoking and  addiction,”
International Journal of Drug Policy, Vol.23,
No.3, pp.242-247, 2012(5).

[27] K. H. Jeon, J. Y. Lee, and J. E. Lee, “Oral

of life (OHIP-14)

according to smoking,” ] Korean Soc Dent Hyg

Vol.15, No.5, pp.889-898, 2015.

28] H. P. Lawrence, W. M. Thomson, J. M.

health-related quality

Broadbent, and R. Poulton, “Oral
health-related quality of life in a birth cohort
of 32-year olds,” Community Dent Oral

Epidemiol, Vol.36, No.4, pp.305-316, 2008.
[29] Z. Cahn and M. Siegel,

as a harm reduction strategy for tobacco

“Electronic cigarettes

control: A step forward or a repeat of past
mistakes,” Journal of Public Health Policy,
Vol.32, No.1, pp.16-31, 2011.

[30] R. S. Rech, K. W. Santos, M. A. Maahs, and D.

C. Vidor, “Masticatory change as a result of



448 E=ZU=5tE=2X 20 Vol. 20 No. 10

oral disorders in smoker,” Int Arch
Otorhinolarygol, Vol.18, No.4, pp.369-375,
2014.

[31] Korea Health Statistics 2015:Korea National
Health and Nutrition FExamination Survey
(KNHANES VI-3). KDCA, 2017.

[32] P. Obeid and P. Bercy, “Effects of smoking on
periodontal health : a re-view,” Adv Ther,
Vol.17, No.5, pp.230-237, 2000.

(33] gulof, TAG, "FARL} HFARY A A
Ho 24" s g9gsts]z], As5d, Als,
pp.65-72, 2003.

[34] ol&k AEH], URlE, FHY, vt A9l &
o] AApeE) o] 84 A} FAPHIAA,” = EA
Pgsts)|A], A274@, A4S, pp.276-283, 2017.

[35] R. Agnihotri and S. Gaur, “Implications of
tobacco smoking on the oral health of older
adults,” Geriatr Gerontol Int, Vol.14, No.3,
pp.526-540, 2014.

[36] A. D. Haffajee and S. S. Socransky, “Relation
of body mass index, periodon-titis and
Tannerella forsythia,” ] Clin Periodontol,
Vol.36, No.2, pp.89-99, 20009.

(37] <, 0|43, &9, “FARY HFARY 4
S Hlw A AL8HEER], AI8H, A3s,
pp.139-146, 2008.

(38] B, AE7l, ‘4R Y S e 4
27 A=jet A4 gRged5s]A], A124, A10
3, pp.445-453, 2012.

(39] HeA, 444, ‘IR 15849 FHAHE o
w2 2 PRARAA, FAEAYS E 7SS
Fefjof] B3t A+ A=A A, A1, A5
3, pp.695-706, 2011.

[40] A&, AXE, A3, A3E, FAY EL'%EHQ]
w2 2AARASH,” SRR, 144, A3

3, pp.327-332, 2014.

[41] &8A, AR, “AFAEFUEFEE o5
o2 AT P, A [ s]=wA], Al
183, A8, pp.265-272, 2017.

[42] A3, AL, “FHEAEAZ ARG AHA &
. FEgall: FNAZFERAL A7l 22 dE
(201HA=E v R, A JBTE3|A] A174, A
43, pp.323-332, 2017.

X At & Y

£ A d(Ji-Hyun Yun)

= 20009 8¥ : LFRAM
g5t

20149 2¢¥ : Y99Sty BAR
dojsiistd AR ASHEASH
AT

20209 2¢ : AFdiste AR
st BASIHEASE WAL 7
D TREA, 2As A 9Ays

oX
tol
(o

=
El

EAED

o] o &(Young-Hoon Lee) 2359

= 20064 2¢¥ Addisty sk <9
SJ3t MAKISHAD

= 20104 2¢¥ : Aty sk
ofsiat upAKelshbAp

220114 39 ~ AR : YISa
ojshefet cpuelsty B

o] % "|(Jeong-mi Lee) 23|19
= 19964 8¢¥ : FHTisty HA
sl st 9 wABAs (st
4P
®2003¢ 8¥ : HETSE Ao
SHlspurAp

= 20124 39 ~ ¥4 : AYhsin
Qs BT} R
23, JgEA, oyelst

@AEp) -



