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AT AAACE 7+ T dg 5 s E(Dye, 2012), 20091
7 2010 w5 7 ¥ AH(National Health and Nutrition Examination
Survey, NHANES)ol| A 304 o] wl=r A1 47.2%7F AFH3ES 714 a1
Artir B E Sl ow (Eke et el, 2012), -2lvetell A= AA A A 5 oF
85% 7 A|F=H gkell o] gk o] Utiar B E (AW, 2012).

T3k XFAs JPA 7= 815 T, GFLH, T, 0TS, &
Ef s A o] d=d(Pihlstrom et el, 2005), X]|F%A o] 3t wujo <
& 1940 =5 B ¥ A (Chen et el., 2001).

Huje) =4 FEEdE S5 Ve, FA AA, AfokAE &4, du
1xket A5 wiANA A T 22 s FRkgo] A A Vs A Y
T2 =44 71 2 (Johnson and Guthmiller, 2007; Palmer et el., 2005) H< 3}
oHkSS doywA WHAFEEY E X7 57189l (Arnson et al,

o

2010) Wtol vk AHA] AdeHS Ao 7IH FLo AR A

ojH T FFom MAAATE A AFzA e DAl 7| wHY

A geks 71 A g@uje] yaeEe XL g9 555 wesle] dHe F=
A A (Agnihotri and Gaur, 2014) X539 A WZ7t gropx]an x| =2 39

At P. gingivalis®t T. denticola®t 72 @74 Alto] AAsHA o

(Zambon et al., 1996; Haffajee et al., 2009; Kazor et al., 1999) *]-2<35}<]



n AT A WetE Aoy A ¥ rh(Stabholz et al., 2010).
T FHALES Zdst= 2 29 oM (Dietrich et
el, 2004), WA A elar R A AFHAg} Add Fa 9F AR 28T

t}(Bergstrom and Preber, 1994; Labriola et el., 2005; Wan et el., 2009;

r

=

Rosa et el., 2011; Van Dyke et el., 2005). =2 A3 SAAEL H]SFAAE
Hlg] JaAHo= 212 AFdS 7FA 3L Qa(Grossi et el, 1994), ¥ B2
2~ (Mullaly and Linden, 1996)3} X|o} & Q%= (Holm, 1994) ¥ Xx& &
4= HtHThomson et al., 2012).

aHER XNFEIFS sty Yok Fd9 A[AS AHUstE AL 95
Aoz ¢ FasdH(Lee et el, 2011) °o]= 9sle] UxE w=ZHo that A

Al &4 A 77} 83 HChen et el., 2001).
a8y Fdol g =S A A e F2 AEH & 54
of 3 zrtEIE HEH AL xYdTd F JdoW(Chen et el, 2001;

Perez-Stable et el., 1992, Wells et el.,, 1998) o]+ AA & 46-53% v A&

3ta] A S4 Aok dAF vk glo](Wilcox et el, 1979), A7H1E FAF

o= #8334 %S 4 AtHGonzalez et el., 1996).

oA Hia® =] did ARFQ A SAWHOR FEUY sk
get= WHol ARE Jbesith AEW ysee] Fa fgAt
CYP2AG6l oJsto] Fholl A Absts o G| gpellap AW st
2 Z=7)3l+=d(Beheiraei et el., 2012) ZE U] wH7l7]
glo] 2217k wEzh7]o] wlste] A4 A3 (Wong et el, 2012; Haufroid et el.,
1998) YaEHT Ao A ¢ =& Tz =45 2= (Benowitz et el., 2009)

il

e
rlo
1o
o
i)
fr

’

o

[}
%
e
i)
)

o

O
e
ol
I

(i
i
L

s

o

6-20A]

AEH2 FAo A=ty FAAZ AN 7bed Aoz o] AA 1 (Goniewicz

et el, 2011) AFHghe] AJNAS] F9 FrHAER F&8FS & =+ Uk



}H (Gonzalez et el., 1996; Chen et

5|

014 mu]

A

ki3

7

e

°ol-&

AL

7
4

3

il

el., 2001),

~

Zt7] ole & Aol

ES BT

el

el
)
o
o
B

—

X

o

= Qq
T A

A el A

=

ol
=



}o]

°

1A =(2010) ARE o &

Al A5
E

kel
o

=

OO]:

17-& 7

o
1l

SEDIEE
A, AT AR

al

A

ol
T
i
ol

o

®
Nro
oH

o)
o
i)
]

Ho
A

Iy

Nfo
o

o
e

—

ol
T
i)
o

X0

™
)

T
B

—

"K

)

q
b
8

4
Ho

av
I

Nfo
o

—_—

=

;O,._
X
R
el
TO
el
H

o)
T



4l FAAl A of Imge] UIAHSY F5v A 214 ImLe
Ingoll Al 0.08mg/24h¢] Ae&S AF&3te] A4 7lnmol/L(12.5ng/mL) <]
FHJo=ZRYH F449 4 9 th(Benowitz, 1996).

ol# 5 wulel YAE L FollA FHo] - oA IEJO R thAte
% (Benowiz & Jacob, 1994) #H# Ao w2 E43H UaE 9 70-80%7F AE UL
2 ArE g (Benowitz & Jcob, 1994). o] & wl$ AL 10-15%7F ~Wo R

&5 21 UM A|E=  trans-3'-hydroxycotinine® = ¢ FAIEZ Al o}

ool

(Benowitz, 1996).

s dqelq of 2A17Fe] w9 FE WS JHA I e whHd
(Haley et el., 1983) ZE]U-& Hlu g 71 18-24A7to 2 ¢ 71 wbk7]| S 71A
i, 2-394d5H 49 A duidr] e =&s vk
S ™ (Knight et el., 1996), Uz "® o] AloA 4
= e v FEJS {23 pHYl d¥FE 719 w4 ZevtMiller &
Cocores, 1993). o]# st o]

& AFo A 3ot A ER AR E A o (stavan et el., 1994) & A}k o}
Yo HEFAAY R Ed e B3rrek]l fsd= AR HAT(Cok &
Qzturk, 2000).
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(Haufroid et el, 1998) Wl1ft=9} So]%=7} ol(Haufoid et el, 1998; Jarvis

et el, 1987) &9 o7& Hrlst=d o] 840 =R R 5, 2010).
Binnie et al.(2004)¢] AT-ellA 4999 FAxtel 3179 o] HlF AR B3

8% YA aF FAZFH Fog AAE B o(all p<.001) Yol

A=t RUBE Y WHoRA AMREE 25 AEUY ZEgke] dEd A2

15914 550ng/mL
o ®9E AbEste] FAAS HFAAE FEstE A ARSI ou
(Goniewicz et al., 2011) o]#d FAAL} H|FAAE F &8t dUlF 7]
A= vE EE fHe AFE FEte 7198 2 (Goniewicz et al.,

2011; Zielinska-Danch et al, 2007) o]Jg] A4 5SS E3lo] HFAAEZTE

2.1 (Signorello et el, 2009) UEZE o 2REH FE|WU A2 cytochrome
P450(CPY) 2A69 34 tdAdy Aol d7I(Kwon et el, 2001) wfzo]
o webd aF FEJEY Ve g AFAy =3 g e 54
upe} Aolsiri<i 1

2008-2010 1 = 1AL G LA AEE o] &3 AFfoA Il 2F
FEU O HA 7|2 = 164ng/mLE A A 34 HKim and Jung, 2013). &
T ZEJ 7EAE 9 Jeoz 19-344), 35-544 1E]aL 554 oo
ol 5ol 92%ol s FAg AEjelA 87.1%1 A4 93.8%°] RIFHE
BT d®ES 7Ieo®m 3 9o A 2w &F e wdR=e}
oo WIE A A oM Z+zt 93.1%°A 94.5%F 92.8%N A 97.0%°]

ohoES SRAGYGRAl 4RE BAE A% FAAS M EAGE T

T

J{m

<

H

= 8% FEUY 7EAE $AES 956ng/mL 948-E 96.8ng/mLAith W7
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F 2Ed B FAA 2R/ Fhol wEH AR 5D JuE B
i 7EAE FAsE ddd EFsithe 2ot
F 1 8% FEHY A" APAT
- H & A2k Fax
A AT A% oz sz 4w A4
e (ng/mL) (ng/mL)
Jarvis et el. 1987 49.7
Spierto et al. 1994 79
Kendrick et al. 1995 35
Haufroid & Lison 1998 20 100 DHEFA 71EA
Donna et al. 2002 100
Higgins 2007 25
Pickett et el. 2005 200
Zielinska-Danch 50-final
2007 31.5 550 L
et el determination
Goniewicz et el. 2011 31.5 550
2012 95.5 oAb
Jung et el. %8 R
Kim & Jung 2013 164
Aurrekoetxea et el. 2013 32
1k 5] 2013 50
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Aol A of zpA| 9] =4S oF7]8lH (Brook 2003, Hugoson et el., 2008;
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Holtfreter et el., 2010) X5 4 3ko] ¢

o A o]t} (Bertl et el.,, 2011).
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AW (2012)2 2009 =R A GG FZAF AR A AFJAY FAH AF2 3
o #HAAS A A, A GAFS A 54 5 (Community Periodontal Index:
CPD7F 30173l 2FolA Ad, d, ugsFesd du 75 BAPsa A
FAge] A= BFAA wE BA FdA= 1.2891(95%  CL:
1.08-153), &A SAR= 1.82u1(95% CI: 1.54-2.16)2 =dthal H 33t
FS 5(2013)9 Al E 2010 A ZGFE2A A5 2 A b
FTARRTG FAA A AFALe] fe] 1639 =% A, A", F4 A
T 5, AAZF A5 (body mass index: BMD), 72431, 3

8Fe] ALg 2Pa FAARAAEE wAs 1029
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24

o
o
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%3 a1 (Macgregor et el.,

rlo

1985) A|A1e] Aol FaFs 7 A= AWAdTGelM Y g FER HFAA
ol vlste] feolshtAl =AUt (Gonzalez et el., 1996).

FTARES TAACE F9% BAR A AFE dol9 Axw A=
B 3o (Bergstrom et el, 1994) AF2 ko] o]gte FAASAAA HE B
¢kthH(Harber et el., 1993).

w3 Auk AR S A FtEF T Yol 3t o] FE FAL EA ol F
o] 2] 31 (Rokadia & Agarwal 2013) T30 wFo] Hi TR A3 A

0]

2=
FAg WA vy 9F 2 2R = A 2Ed 3

= 1l —

[
N
N
2
i
o

o= AT 437 HaEoh(Bertin & Averbeck 2006).

et AFdy Ao g HE A+"E Han et al.(2013)> A|57]
(2008-20101) = 1AZFFEA A5E B4 Ay, gzt nsgte] X5
A% B AA Ft=gH e FX7F w=ken AFAso] d= A F-9

oA def Wl Ta&He HAWA FUHE Bl 3 Jh=H(0R 1.37; 95%



CI 1.00-1.87)% % (OR 1.60; 95% CI 1.15-2.21)¢] X7} A +2 3k =} Al
Qe olgfd BAde FAW AFAde] AH 7}

AR -

N feld Aol

32

g9 s BHAG T ofstEATH

THEFA =3 AFES Bdo] s A= IFHA=H Sutton et
el.(2012)9] Aol A
Examination Survey) 1999-2004\W %= A &5 E43 Ay 204 oAl A<l
313784 A FEW s SA A3 e 405%00A4 4

) =+o] NHANES(National Health and Nutrition

rr

o] #AENI 26%7F ATAIS MR AT FFHEFAA e =E2
S5 7FE Yo vk glsle] B#E A S pxom welH Ay 59

NAA gk delek A, FZAINE BAS N HHEFA =Fo] S
(cotinine>1.5ng/mL) AN XFAFe] w7t HHFAN wl¢ H2 =
o] ¥ AEERT 28] =S THOR 2.3; 95% CI 1.3-4.1).

T A AFAS] gie AWAFL LYHF
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3. ZEUR NFARY BAY AT

Chen et al.(2001)e] AFAA FAA= X HA ] 2} x4 o] AP A o]
Hl AR H]sFe] ok zpo]7t A YA X 2FH S Hol= F Y
7F A ¢ o] & Aol HolE A AL 22 AT dolof HFA}A

Aol ST sklvh. 14378 ¢ FAAkek 0% el FAAE A er F o

o FAAE Aobd FUsA HYor] 199 vFALwLe] 109 Fk A

T+ g9 FEU FEHU oF 48] =ekom 20 pack years(number of
cigarettes smoked per day divided by 20x the number of years smoked)©]
Aol IEY FAAELS 20 pack yearsH| el ZE oA BTl gyl xed G
ofel IEH Frb feshAl = A rH(p<.05).

aEa AFR A 1g4E o F3 B4 A4 F3EY vEE §d F39
B Aoy AR Aty 22 AN E XFTE FAAN R A
dol Adv. dSA WAl AT 54 dAe dMd T IL-169 A
7} pack years ¥ ZE|W FEo} o] AFIIAA(p<001)7F AR X F=Hol

olgd FAAELS ZEU Ut ¢ =9 (p<.00l) dSFEHA e IL-18

¢} A.actinomycetemcomitans, P. gingivalis®} T. denticola®] t3gt A2 4=
A7} A=Al o] AY A7 AlHEol Hsto] FolskAl =T o] AT

oA Ehe} sE]Ve] e wxwel BapEe FAuuelols Wil U g
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o
N
A

B
_EH
e

~

B=
fite)
il
il

TE=

Ll

0, 1-7, 8ng/mL°] 2] ¥

72

wr

HF AR BT Bokth g 244

CL

28791 (95%
HAl =kt

[<]

9l
Foz 4%

o

i

4919](95% CI: 1.80-13.35)=

1
L

ol A
To 4o 2 Gonzalez et el.(1996)

i

O
RS

=]

1.05-7.82) A A

&

o)
o
U

ke
L

4 A

S+ A
of

Fel A3t

i<

of ]

b1 9

7}&

3

D

o
)
R
N

X

o)
o
.U_H

ol
i

B

o

e

3L 2549

A 64412 797 2] A

_ZTI

0
HH

it
+

X

il

o]
o

Ton

219 (competitive-inhibition ELISA)S &

i~
_Eﬂ
g
B
ol
T
4

0.001)

7FA 2H(CAL p

SFA oW (p

S

94

o

of EAASE

i

1t

~F

T s FAAs vEA

0.005; BCH p=.001)

o)
e
o

W

i
NF

X

M
Ho

Ay

I
o

X

By

|
_ﬂ.VI
w

of

B!

o

)
gt
jant

T

FAdE 28

z2A A}

sk %)

d 3}

e A

B %7t

Fol <7

S

=

[}

_13_



(Jung et el,

A5+

A

R A2 A

A7 QA8 )

gt

_14_



1L A+

sho] 199878 20056 7HA = 3 F7] DI RARAAR G EH AL 2007d
ol F wd AAEE AFZAMAAR &G H AT

A571(2010-2012)& wid 1927 HEZALFE FEF38HY 3,8007F7+< WHA
ol 7Hd AAE o ® 1-1297HA AAHAT 20109 == oF 3,8407}
TE de®E FEFEFELS 20099 FRSEIFe 2008 oI EA A A}
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E 2 ATWA g dud 54
Male Female
variable (n=1,143) (n=1,074) p-value
MEAN+SE MEAN=*SE
Age(years) 36.99+0.45 37.46+0.44 0.418
The frequency of daily tooth
. . 2.25%0.03 2.49+0.03 <.001
brushing(times)
BMI(kg/m?) 23.82+0.12 22.63+0.15 <.001
Fasting blood sugar(mg/dL) 97.79+1.02 92.68+0.56 <.001
Total cholesterol(mg/dL) 182.38+1.29 181.96+1.37 0.816
HDL cholesterol(mg/dL) 46.28+0.40 52.00+0.39 <.001
LDL cholesterol(mg/dL) 109.75+1.06 107.95+1.17 0.245
GOTIU/L) 24.68+0.59 18.89+0.20 <.001
GPT(IU/L) 26.37+0.60 15.87+0.39 <.001
Blood creatinine(mg/dL) 0.92+0.01 0.68+0.00 <.001
White blood cell(Thous/ul.) 6.56+0.06 5.93+0.06 <.001
Urine cotinine(ng/mL) 690.91+34.94 90.06+13.36 <.001
Current smoker’s number of
15.49+0.44 8.73+0.75 <.001

cigarettes per day(number)

* BMI: Body Mass Index; HDL: High density liproprotein, % $+2]

density liproprotein, 275 7 A}
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Male(n=1,143)

Female(n=1,074)

variable (%) (%) p-value
Education (n=2,205) <.001

<Elementary 241(14.96) 344(25.93)

Middle 147(12.28) 146(14.30)

High 381(39.85) 309(32.62)

>College 367(32.91) 270(27.16)
Household Income (n=2,193) 0.326

Low 273(25.60) 280(29.57)

Lower middle 295(26.04) 265(25.51)

Upper middle 280(24.18) 255(22.91)

High 284(24.18) 261(22.02)
Moderate physical activity <001
(n=2,125)

Never 548(49.14) 648(61.39)

<3 per week 371(33.64) 239(24.30)

<6 per week 110(11.52) 87(9,21)

Daily 66(5.70) 56(5.10)
Drinking for 1 year (n=1,713) <.001

No 66(5.67) 144(17.95)

<1 per month 231(26.29) 363(45.64)

<4 per month 305(34.09) 171(23.62)

>2 per week 348(33.96) 85(12.79)

Using of oral health

. <.001
instruments (n=2,100)

No 861(80.22) 716(71.10)

Yes 223(19.78) 300(28.90)

Dental checkup for recent
0.012

1 year (n=2,189)

No 805(74.05) 798(78.79)

Yes 326(25.95) 260(21.21)
Hypertension (n=1,865) <.001

No 296(34.58) 474(59.16)
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Prehypertension
Hypertension
Diabetes mellitus (n=1,826)
No

Impaired fasting glucose
Diabetes mellitus
Smoking status (n=2,217)
Never smoke

Smoker
Environmental smoke (n=792)
No

Yes
Environmental smoke in the
workplace (n=1,272)

No

<1 hour

>1 hour
Environmental smoke in the

house (n=237)
No

<1 hour

>1 hour
Periodontal disease (n=2,072)
No

Yes

301(32.75)
359(32.67)

639(73.45)
192(17.96)
95(8.59)

635(51.06)
508(48.94)

4(0.62)
490(99.38)

313(37.01)
351(47.29)
114(15.70)

18(25.77)
42(56.84)
12(17.39)

775(76.91)
298(23.09)

194(20.16)
241(20.68)

719(81.59)
123(13.08)
58(5.33)

975(89.35)
99(10.65)

11(4.43)
287(95.57)

283(54.28)
162(35.39)
49(10.34)

33(19.83)
104(63.35)
28(16.83)

832(86.23)
167(13.78)

0.001

<.001

0.001

<.001

0.649

<.001
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o4 AFAS 7o) nhe Aud 54
Normal Periodontal
(n=1,607) Disease p-value
(n=465)
MEAN+SE MEAN+SE
Age(years) 34.81+0.41 49.67+0.60 <.001
The frequency of daily tooth
. ) 2.39£0.02 2.23+0.04 <.001
brushing (times)
BMI(kg/mz) 23.21+£0.12 24.21+0.18 <.001
Fasting blood sugar(mg/dL) 92.99+0.55 106.97+2.92 <.001
Total cholesterol(mg/dL) 179.78+1.16 192.62+2.29 <.001
HDL cholesterol(mg/dL) 49.09+0.34 46.60£0.59 0.001
LDL cholesterol(mg/dL) 106.91+0.98 118.07+2.17 <.001
GOT(IU/L) 21.64+0.43 24.33+0.83 0.005
GPT(IU/L) 21.34+0.49 24.61+0.86 0.001
Blood creatinine(mg/dL) 0.82+0.00 0.88+0.01 <.001
White blood cell(Thous/ul.) 6.24+0.05 6.55+0.11 0.011
Urine cotinine(ng/mL) 400.21+£25.20 661.05£55.58 <.001
Current smoker’s number of
14.11+£0.48 17.78+1.04 <.001

cigarettes per day(number)

* BMI: Body Mass Index; HDL:

density liproprotein, 2]7% 7 A}

High density liproprotein, A %+2] 48 LDL: Low
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(n=2,065)

W5 AFAL Fol e A 54
Periodontal
Normal .
Variable Disease p-value
(n=1,607) (n=465)
n(%) n(%)
Age (n=2,072) <0001

20-29 593(45.07) 19(7.58)

30-39 301(18.27) 54(13.40)

40-49 273(17.74) 98(28.38)

50-59 242(12.50) 143(30.01)

>60 198(6.42) 151(20.63)
Education (n=2,062) 0.001

<Elementary 343(15.56) 130(22.17)

Middle 207(12.50) 77(17.59)

High 533(39.22) 145(33.76)

>College 519(32.72) 108(26.48)

Income (n=2,052) 0.694

Low 393(27.23) 123(27.66)

Lower middle 397(25.45) 121(26.62)

Upper middle 390(23.34) 112(24.96)

High 413(23.97) 103(20.76)
Moderate physical activity 0.395
(n=2,067)

Never 893(43.78) 269(54.82)

<3 per week 489(24.88) 112(26.64)

<6 per week 144(8.19) 45(11.58)

Daily 78(4.00) 37(6.97)
Drinking for 1 year (n=1,670) 0.009

Never 158(8.63) 44(8.68)

<1 per month 460(28.01) 121(28.92)

<4 per month 353(24.03) 111(28.34)

>2 per week 293(18.98) 130(34.06)

Using of oral health instruments 0.119
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No

Yes
Dental checkup for recent

1 year (n=2,069)

No

Yes
Hypertension (n=1,865)

No

Prehypertension
Hypertension
Diabetes mellitus (n=1,770)
No

Impaired fasting glucose
Diabetes mellitus

Current smoking (n=2,072)
No

Yes
Environmental smoke (n=1,444)
No

Yes
Environmental smoke in the
workplace (n=1,234)

No

<1 hour

>1 hour
Environmental smoke in the
house (n=229)

No

<1 hour

>1 hour

1,169(75.36)
431(24.64)

1178(76.55)
426(23.45)

629(49.17)
356(27.32)
365(23.51))

1055(81.14)
197(14.26)
71(4.60)

1190(68.21)
417(31.79)

13(2.03)
555(97.97)

426(42.17)
351(42.51)
128(15.32)

42(23.06)
109(59.77)
30(17.17)

376(79.97)
89(20.03)

361(78.25)
104(21.75)

125(28.78)
123(28.87)
211(42.34)

267(62.34)
107(21.44)
73(16.22)

295(57.91)
170(42.09)

1(0.76)
204(99.24)

147(43.91)
150(46.17)
32(9.93)

7(13.61)
32(66.40)
9(19.99)

0.478

<.001

<.001

0.001

0.333

0.125

0.493
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¥ 6. 9% 2% FEY b5
NonSmoker Smoker
Age p-value p-value
MEAN*SE MEAN+SE
20-29 7.63£0.53 1,105.21£78.65
Urinary cotinine 30-39 7.51%0.81 1,324.42+90.81
concentration 40-49 6.21+0.57 <.001 1,444.35£93.17 <.001
(ng/mL) 50-59 6.54+0.65 1,597.95+138.47
>60 5.86+0.49 1,271.85+92.79
F 7 AR 87 AEHY 5=
Smoker
NonSmoker Urinary cotinine concentration, ng/mL p for
NS T1 T2 T3 trend
MEAN<+SE MEAN+SE MEAN=SE
Total 7.00+0.38 334.86+17.65 1,163.55+23.24 2,515.26+68.30 <.001
Men 7.47+0.53 406.92+220.44 1,273.45£24.02 2,605.92+71.24 <.001
Women 6.64+0.40 110.86+16.31 626.96+£39.95 1,661.93+120.70 <.001
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=

A
o

Urinary cotinine concentration, ng/mL

p for trend
NonSmoker(n=1,610) T1(n=202) T2(n=202) T3(n=203)

Age

20-29 7.63£0.53 362.81+31.23 1,168.65+42.07 2,332.12+77.37 <.001
30-39 7.51+0.81 308.89+36.60 1,156.75+44.40  2,404.63+£101.32 <.001
40-49 6.22+0.57 311.53+45.08 1,142.39+45.06  2,690.81+121.13 <.001
50-59 6.54+6.66 364.35+44.89 1,132.67+#45.86  2,695.43+164.82 <.001
>60 5.86+0.48 266.24+47.46 1,260.75+61.90  2,332.60£114.82 <.001
The frequency of daily tooth
brushing

<2 per day 6.98+0.41 325.20+24.77 115.73+22.86 2,570.08+8.08 <.001
>3 per day 71.13£0.55 349.73+30.86 1,183.50+42.15 2,404.03+69.78 <.001
Education

<Elementary 6.73+0.55 296.08+35.45 1,214.84+47.41  2,386.28+1080.21 <.001
Middle 7.20+0.71 388.26+55.81 1,177.76£49.10  2,619.25+236.48 <.001
High 7.88+0.59 368.55+29.34 1,133.38+29.52 2,505.55+97.80 <.001
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>College
Income

Low

Lower middle
Upper middle

High
Drinking for 1 year

Never

<1 per month

<4 per month

>2 per week
Moderate physical activity
Never

<3 per week

<3 per week

Daily
Using of oral health instruments

6.20+0.56

7.32+0.57
7.00£0.58
8.12+0.69
5.65£0.52

6.27+0.73
6.74+0.57
7.38+0.71
8.48+0.88

7.54+0.46
6.64+0.55
6.49+0.88
5.70£0.82

292.38+25.44

290.43+28.44
432.14+34.07
316.32+43.35
280.36£38.77

294.58+65.14
362.72+33.31
314.40+31.52
329.69+36.58

321.46+25.26
352.04+33.24
378.21+49.35
277.23+92.93

1,195.24+39.38

114.81+£35.44
1,168.54+45.17
1,122.33+39.37
1,212.50+50.37

1,198.68+107.33
1,191.79+42.40
1,135.55+40.96
1,174.54+36.04

1,160.23+25.74
1,171.99+45.64
1,114.34+55.85
1,265.37+£58.17

2,515.86£79.25

2,516.31£125.52

2,372.61£74.88
2,584.23+117.51
2,592.27+133.78

2,412.31£131.16
2,640.42+220.58
2,541.17+90.42
2,488.26+82.37

2505.96182.20
2,505.40£105.59
2,521.90£130.16
2,486.18+231.30

<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001
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No
Yes

Dental checkup for recent

1 year

No

Yes
Hypertension

No
Prehypertension
hypertension
Diabetes mellitus
No

Impaired fasting glucose
Diabetes mellitus
Current smoking
No

Yes

Environmental smoke in the

7.12+0.40
6.93+0.66

6.9310.42
7.41+0.61

6.88+0.50
7.68+0.74
6.51£0.73

6.97+0.44
7.04+0.80
7.11+0.89

7.00+0.38

328.14+20.43
356.13+43.13

333.99£21.43
338.16+36.75

329.07+27.49
374.66£27.85
293.18+41.39

331.03£22.95

314.07+39.03
282.66+86.06

334.86+17.45

1,165.68+25..64
1,156.39+45.46

1,182.52+22.88
1,086.87+45.18

1,169.42+33.00
1,148.68+8.66
1,169.62+42.17

1,161.85+25.81

1,171.53+71.03
1,186.96+ 6.27

1,163.55+21.92

2,551.80£77.63
2,339.56+7393

2,505.85%64.39
2,559.67+£164.43

2,368.19+72.69
2,673.72£117.23
2,530.45+128.32

2,464.13+67.74

2,668.63£157.48
2,616.49+237.30

2,515.26+63.66

<.001
<.001

<.001
<.001

<.001

<.001

<.001
<.001
<.001

<.001
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workplace

No

<1 hour

>1 hour
Environmental smoke in the

house
No

<1 hour

>1 hour
Periodontal disease
No

Yese

6.42+0.57
7.63+0.69
8.95+1.04

7.89+1.53
8.23+0.92
9.50+2.67

7.35+0.42
5.98+0.55

298.52+28.69
370.77+36.17
388.09+42.58

221.04+66.14
311.62+45.33
331.74%+60.20

333.78+19.39
343.81+38.65

1,145.02+38.41
1,180.97+41.07
1,146.43+58.62

1,343.50+0.00
1,164.54+19.07
974.17+43.56

1,158.60+23.87
1,183.38+40.48

2,386.89+110.47
2,611.10£97.65
2,512.13£108.92

2,433.87£294.30
2,414.48+114.20
2,583.01£241.65

2,484.96+82.44
2,586.68+96.14

<.001
<.001
<.001

<.001
<.001
<.001

<.001
<.001
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p-value

Periodontal disease

Normal

1190(68.21)

0.001

295(57.91)

n(%)

NonSmoker

170(42.09)

417(31.79)

Smoker

_39_



Men Women
Normal Periodontal Normal Periodontal
—-value Disease —value —-value Disease —value
MEAN=*SE p MEAN+SE P MEAN+SE p MEAN+SE P
(n) () (n) (n)
NonSmoker
7.91+0.62 5.88+0.63 6.94+0.46 6.08+0.73

(n=438) (n=145) (n=752) (n=150)
Smoker
1 402.14+24.26 437.02+42.24 110.55+14.98 115.90

(n=124) <001 (n=40) <001 (n=29) <001 (n=3) <001
T9 1275.72+25.97 1283.91+22.14 627.33+44.87 624.47+27.07

(n=114) (n=50) (n=27) (n=6)
T3 2605.28+88.76 2619.26£102.60 1654.26+99.84 1732.16+73.14

(n=99) (n=63) (n=24) (n=8)
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Odds Ratio(95% CI)

Sex
Men
Women
Age
20-29
30-39
40-49
50-59
>60
Education
<FElementary
Middle
High
>College
Income
Low
Lower middle
Upper middle
High

Moderate physical activity

Never
<3 per week
<6 per week

Daily

Drinking for 1 year

Never
<1 per month
<4 per month

>2 per week

The frequency of daily tooth brushing

<2 per day

1.00
0.53(0.42-0.68)

1.00
4.36(2.51-7.58)
9.51(5.70-15.90)
14.27(8.51-23.93)
19.10(11.69-31.18)

1.00
0.99(0.70-1.39)
0.60(0.45-0.81)
0.57(0.40-0.80)

1.00
1.03(0.74-1.44)
1.05(0.73-1.51)
0.85(0.59-1.22)

1.00
0.86(0.63-1.17)
1.13(0.75-1.70)
1.40(0.81-2.40)

1.00
1.03(0.62-1.71)
1.18(0.71-1.97)
1.80(1.16-2.80)

1.00




>3 per day
Using of oral health instruments
Yes

No
Dental checkup for recent 1 year
Yes

No
Hypertension

No

Prehypertension

Hypertension
Diabetes mellitus

No

Impaired fasting glucose
Diabetes mellitus
Current smoking

No

Yes
Environmental smoke

No

Yes
Urinary cotinine concentration
NS

T1

T2

T3

0.62(0.48-0.80)

1.00
1.31(0.93-1.82)

1.00
1.10(0.85-1.44)

1.00
1.81(1.26-2.59)
3.08(2.24-4.23)

1.00
1.96(1.40-2.73)
4.59(2.86-7.38)

1.00
1.56(1.21-2.01)

1.00
2.71(0.33-22.10)

1.00
1.01(0.66-1.56)
1.59(1.10-2.31)
2.21(1.51-3.24)

*

Crude prevalence odds ratio of periodontal diseases with individual

variables
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¥ 12, GAlA ] 87 FEW Tt X723k H (N=1,143)
) Odds ratio (95% CI)
Variable
Model 1 Model 2 Model 3
Urinary cotinine
concentration
Nonsmoker
1.00 1.00 1.00
(n=583)
T1(n=164) 1.15 (0.71-1.87) 1.09 (0.66-1.80) 1.03 (0.64-2.03)
T2(n=164) 1.13 (0.68-1.88) 1.02 (0.60-1.74) 0.93 (0.55-1.59)
T3(n=162) 1.78 (1.09-2.91) 1.61 (0.96-2.71) 1.73 (1.03-2.90)
Age
20-29 1.00 1.00 1.00
30-39 3.83 (1.97-7.46) 2.99 (1.52-5.91) 2.76 (1.68-5.57)
40-49 876 (456-16.83) 6.80 (3.42-1352) 560 (2.82-11.11)
50-59 14.32 (759-27.00)  9.87 (5.01-19.45) 7.65 (3.90-14.99)
>60 15.48 (8.39-2856) 12.67 (6.33-25.36) &.70 (4.08-18.52)
Drinking for 1 year
Never 1.00 1.00

1.16 (0.52-2.59)
1.37 (0.63-2.99)
1.29 (0.64-2.61)

1.10 (0.48-2.49)
1.26 (0.57-2.78)
1.15 (0.55-2.41)

<1 per month

<4 per month

>2 per week
The frequency of

daily tooth brushing

<2 per day 1.00 1.00

>3 per day 1.17 (0.80-1.71) 1.19 (0.81-1.74)
Hypertension

No 1.00
Prehypertension 1.00 (0.27-1.76)
Hypertension 1.14 (0.64-2.03)

Diabetes mellitus

No 1.00

0.93 (0.60-1.44)
2.35 (1.25-4.42)

Impaired fasting glucose
Diabetes mellitus

Model 1: Adjusted for age
Model 2: Adjusted for age, alcohol drinking, brushing times

Model 3: Adjusted for age, alcohol drinking, brushing times, diabetes mellitus, hypertension
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i 13 AR A 9] 9% FE s} XFA%e] Ay (N= 1,074)
. Odds ratio (95% CI)
Variable
Model 1 Model 2 Model 3
Urinary cotinine
concentration
Nonsmoker
1.00 1.00 1.00
(n=902)
T1(n=32) 0.48 (0.13-1.74) 0.46 (0.11-2.03) 0.26 (0.04-1.63)
T2(n=33) 1.34 (0.44-4.08) 1.30 (0.43-3.97) 1.50 (0.48-4.69)
T3(n=32) 1.39 (0.55-3.47) 1.68 (0.66-4.29) 1.70 (0.64-4.50)
Age
20-29 1.00 1.00 1.00
30-39 4.1 (1.53-14.52) 3.61 (1.19-10.91) 4.38 (1.43-13.46)
40-49 1151 (4.31-30.69) 7.50 (2.75-20.46) 7.73 (2.63-22.70)
50-59 15.15 (5.78-39.75)  11.97 (4.58-31.29) 15.25 (5.43-42.78)
=60 34.43 (13.28-89.29) 27.47 (10.30-73.26) 36.67 (11.82-113.79)
Drinking for 1 year
Never 1.00 1.00
<1 per month 1.25 (0.62-2.50) 1.15 (0.57-2.33)
<4 per month 1.22 (0.52-2.86) 0.87 (0.36-2.11)
>2 per week 1.29 (0.53-3.17) 1.18 (0.47-2.95)
The frequency of
daily tooth brushing
<2 per day 1.00 1.00
>3 per day 1.10 (0.66-1.84) 1.16 (0.66-2.02)
Hypertension
No 1.00
Prehypertension 1.11 (0.57-2.19)
Hypertension 0.60 (0.27-1.32)

Diabetes mellitus
No

Impaired fasting glucose

Diabetes mellitus

1.00
1.54 (0.88-2.70)
2.56 (0.82-7.98)

Model 1: Adjusted for age

Model 2: Adjusted for age, alcohol drinking, brushing times

Model 3: Adjusted for age, alcohol drinking, brushing times, diabetes mellitus, hypertension
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ABSTRACT

Relationship between Urinary Cotinine Concentration and
Periodontal Disease
: Analysis of the 1% Year (2010) Data of the 5 National Health

and Nutrition Survey

Kyung Jin Kim
Graduate School of Public Health

Yonsei University

(Directed by Professor Heejin Kimm, M.D., M.P.H., Ph.D))

Background and Purpose: As positive prevention and policies of the
chronic disease have lately been discussed much, the relationship between
smoking - a major risk factor of the chronic disease ‘peridontal disease’ -
and the disease itself has been researched into actively. Beside the
subjective self-report as one of the various methods of measuring the
exposure to nicotine, measurement of the urinary cotinine concentration as

convenient biological indicative can overcome the limitation. Nevertheless,
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few preceding studies have focused on the relationship between urinary
cotinine concentration and peridontal disease. Hence, this study was aimed
at analyzing the relationship between urinary cotinine concentration and

peridontal disease.

Subjects and Method of the Study: For this study, 2,217 persons aged
20 or older who had been checked for the urinary cotinine in the first year
or 2010 of the 5™ National Health and Nutrition Survey were sampled. The
population was divided into smokers and non-smokers (1,610), and again
into males and females. On the other hand, the population was divided into
three subgroups. The condition of the periodontal disease was divided into
normal and abnormal subgroups by community periodontal index of WHO;
the latter subgroup showed 4-5 mm or 6mm or larger periodontal pocket
depth. Among the risk factors of peridontal disease, Model 1 was
compensated for age, while Model II was compensated for age, drinking
and tooth-brushing frequency. Model III was compensated for age,
drinking, tooth-brushing, diabetes and high blood pressure. Then, the
multiple logistic regression analysis for built model was conducted to
determine the relationship between urinary cotinine concentration and

peridontal disease.

Results: Peridontal disease was correlated with smoking(42.90%6, p=.001)
and the wurinary cotinine concentration differed significantly between
peridontal disease subgroup and normal one(p<.001). In the male model
compensated for age after being divided into the peridontal disease group,

the smoking subgroup with the urinary cotinine concentration 1816.22ng/mL
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or higher showed higher odds ratio of the peridontal disease (1.78 1.09-2.91,
confidence interval: 95%). In the model compensated for age, drinking,
tooth—brushing frequency, diabetes and high blood pressure, the odds ratio of the
peridontal disease rose significantly(OR 1.73, 9% CI 1.03-2.90). Thus, the
relationship between urinary cotinine concentration and peridontal disease was

confirmed.

Conclusion: Since male smokers showed higher urinary cotinine and
peridontal disease rate than male non-smokers, it was expected that male
smokers’ risk of peridontal disease might well be predicted by means of
the urinary cotinine level and then might be used for prevention. Lastly, it
1s hoped that this study will be followed up by future studies that will
analyze the relationship between urinary cotinine level due to indirect
smoking and the peridontal disease in consideration of smoking period and

frequency.

Key words: Tobacco, Cigarette smoking, Urinary cotinine, Community

periodontal index, Periodontal disease, Oral health
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