creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

SEEL L 2R ER

A

20194 2€¥

Aedsta gag
SEEL TR e
u} %] o}



7Y, AFIAT 9
ANAZAE 7 ABA
t§%—]_7]13]- A73AA }‘Z_ﬂ,x]-a I_O_E
The association between periodontitis,

periodontopathogens and health screening:
focused on the examinees of

hospital—based health screening program
ARxs IR Y

o] EEE AHeuA} g ROz ASF
20184 108

AEgea e
A9 ghet} o 2hek
o} % of

ol

Bxokd] X9 Hetupat SRS AER
20184 12¢€

B < 8 ()
FAE% (D)
4 4 ()
4 4 ()
4 4 ()




_X.._
o|d

e

~
__O_l

&

~
__O_l

ofy

180

A] ot

1=13
—

7] g

Ale]

=
[}

Porphyromonas gingivalis

o] £7}910]

AL
‘_OO

Bo

Ko
B0

2 gA o T2 A

o

"ot k. 2EA o gt

T2 HIher

7t
=

BO

oju

........



A

d

[9

34

H 344
E'__'__E

1 21051‘5 29

/\10

E‘Eﬂ

p—

= =
Troﬂe_e
WLHon_Al_n:_.a,
eai%qu
St;.wﬁ?
J-.Af. L.,N
K 0 o g S
%m(g)}dmmoiﬁ%A
qxnﬂwﬂao ol K <F B
w_]boumwoeyoa_#_e._ T &r
7oxU|AeeFMme km_m‘_x_va._ﬁ.
e (! N .t,_,moao o0 — r-
umﬂo@m,mﬁv x_.ma Jmﬂio_eﬁe
:oA_,_'}e.raoe]q - OF T = ol 7
= o s 9 Kk K 1o ™ oA o
EolmfﬂﬂTemA_. 6£nﬂ2ﬂ ,aAQ,
QXLA ﬂu1m@ mmo_e o_H._,mw_n_m <4 H o_m.w_
Emmﬂ_% u_xww@?ﬁo %E_ﬂﬁko mfommm
n%qmemmy%ﬂg emﬂﬂﬂ __oﬂq_Lw;H =
é_._'l il S B Bo - 0 3 5 5
17ro_,_|m o_;T_,_u, x_.Eo_;To_qu L._.mo,m,A
KT,%je.gmam ﬁﬁﬂ ﬂﬂ{ﬂ% w ° N il
O_D z m ¢al_.v d OL OL _nw_ OL ,mﬂ_ O 1” _A_O e~ _HT_ ——
mmlhgma%%m aﬂ%m} -y X
ﬂpo e x_.x_.} _.éx_.xz o ha,% .
a X Prr<117o d.z.]y ) T 8
@LAMm_x meiﬁ. ]ivo_ﬂ ﬂemmw_e.cA_.
io[p F 2 pd %ﬂm_x M\_ﬂﬂ arﬁ J K - Kk = Tk
e_e%m_.%a,.ba < B ﬂ‘_%m.ﬂﬁﬂo oeﬂﬂwL
of T mo.zn_.mm_ﬁ? T o T c._dm.C
ﬁﬁ}& fg? v o R T 7o
ﬂmownwxl_.qu% xl_.ﬂm% x_.ﬂmmorﬁ wﬁ:_ﬂiorx_.
N mn_xroroﬂ_xnw_ ]%x]_lyaﬁ 91l9 —
mé " ,mgﬂ,ﬂ K < . 1o_m_xi
E,.Hglx,mﬂ < _./1_ E._ Ll,w.o Jlgl K »
ﬁl} }x_.o 7x_.1z B5ls:_o
]Mﬂ,%ma,,mﬂoﬂlu _nw_,lml_.cLlﬂ _Ln_MMA_nﬂ
°= 5k mm@%1% niL7% EEE _
:._olLHoe._etxéhAl_w_ Pomm.m_/o 4CL|mot =
_ﬁhé_na S 7xnﬂxd RO x.na _
.A,In.m..vq_.c_e oT 1_7|1__|‘mML.7 “.:_._._LI‘II..M..V
7%ac _ﬂﬂ__ 5K o K _ongc
U@M,I,A,H — n_bﬂu._ﬁﬂq _,A,_.Mw_.u
S e 30 vl o Klo Pn
;OTA‘IﬂJI _./1_ = _nw_O_u_
xToé 1awﬁﬁm %0 S
A BK 5 | W N = op C
o Fo KO =T g = X w._M 3
@ i R N Ef T
J.]. T Q
- ;._Aqq d ,A_ ,mux_o_em
Bt | HLHQHO,_QM
ngom_m
B oo
Q;



of oI} LT,

o

P. gingivalis ¥ T. denticola, T.

A
|

Ql%}
intermedia?t A

~
100

forsythia, P.

BK

L C}
. O

nucleatumytr AHE|Q O, A. actinomycetemcomitans

Ulo

Kjo
wJ

HuolA o 1 AT

Fod,

S

Atololl & IPEAAR 2 &G
o7} Lpepict. uleta}

A
|

Aol A

s,

cl

o

Ko

168

WO

io|p

AL
100

J)

‘BOo
@l

o’

oju

T

J)J

_
1o

i

Tor

0 2012-22170

il

st
=l

p——



i

(SIS

ol
e

K

-~ Viii
1IX

B
or %

oz

&

| oo

— N O > 0 O
e e

CLECY

or

o
T B B

— N ™

T

_

g

24
25
29
49

ﬁ__l'l‘ /}_;!_71] E7|_l [ﬂ}b]—x} }‘\j%]

1.

g

50
67

)

ol
KR
<

o
o

K-

K
ls
o
)

o)
™

L

A5

5l
o]
B

;A_H_

p——

_iV_



T 23}

Table  3-1. Species-specific  primers and  annealing
temperatures for real-time polymerase chain reaction - 33
Table 3-2. The items and methods of examination in the
comprehensive health screening prograrm -« 35
Table 3-3. Case Definitions Proposed for Population-Based
Surveillance Of Periodontitis ............................................................... 37
Table 3-4. The items and variables of the questionaries for
oral health and health habits - 39
Table 3-5. The classification of health risk factors in health
SCTEENING INAICES w+++rrrerssssrrresssrremmssssee s 41
Table 3-6. The case definition of health screening indices
according to the category of health risk factors -=eeeeeeeeeee 43

Table 3-7. The multivariate regression models for the study

Table 4-1. The socio-demographic characteristics in
participants with and without periodontitig ««eweeeeeeemmereeeeeeees 50
Table 4-2. The general health behaviors in health interviews
in participants with and without periodontitig «-wreeeerreeeeeeeeee 51
Table 4-3. The oral health behaviors in oral examinations in
participants with and without periodontitig «weeeeeeeemmreeeeeeenes 52
Table 4-4. The health screening indices for health risk
factors about obesity in participants with and without
DEFIOAOMNILIHS v +eveersssserssssssssssmmssssssmmnssssssnsssssmasss s ssasss s sssss s nsss s snssssss 54
Table 4-5. The health screening indices for health risk
factors about cardiovascular abnormal conditions in
participants with and without periodontitig ««weeeeeeremmeeeeeeeenes 56

Table 4-6. The health screening indices for health risk



factors about diabetes and insulin resistance in participants
with and without pPeriodontitis - s, 58
Table 4-7. The health screening indices for health risk
factors about bone metabolism in participants with and
WIthOUt PEriOdONtitis < rwesssrremssrrresssenmissrri s 60
Table 4-8. The health screening indices for health risk
factors about inflammation and oxidative stress in
participants with and without periodontitig «weeeeeeeemreeeeeeene 62
Table 4-9. The health screening indices for health risk
factors about tumor markers in participants with and without
DEFIOAONILIHS -+ +veersssssrssssssssssmssssssssmnsssssansssssmasss s ssasss s srssss s nsss s snssssss 64
Table 4-10. The past medical history and medication
informations in health interviews in participants with and
WIthOUt PEriOAONtitis < rwesssrresssrrressssermissre s 66
Table 4-11. The correlation between clinical periodontitis
parameter and the quantity of periodontopathogens according
to different Percentiles - s 69
Table 4-12. The composition of periodontal indices combined
with the quantitative levels of periodontopathogens - 71
Table 4-13. The association between periodontal health status

and health screening indices related to obesity in multivariate

Table 4-14. The association between periodontal health status
and health screening indices related to cardiovascular
conditions in multivariate modeal - errmeeremeeressesseerersssssenss 77
Table 4-15. The association between periodontal health status
and health screening indices related to diabetes and insulin
reSiStance in multivariate mOdel ....................................................... 80

Table 4-16. The association between periodontal health status

. ] i
- Vi - A = TH



and health screening indices related to bone metabolism in
MUIVATIATE TOAEL w+rrrreererrerersssssressiesessiesesseesmssse s s smsssssssssssssssssessenes 83
Table 4-17. The association between periodontal health status
and health screening indices related to inflammation and
oxidative stress in multivariate model - - eemmemesessenss 36
Table 4-18. The association between periodontal health status
and health screening indices related to tumor markers in
MUIVATIATE TOAEL w+rrrrreererrerersssssressiesessieseeseesnssse s sesmsssssssssssssssssessenes 89
Table 4-19. The association between periodontal health status

and past medical history and medication in multivariate

. b '_'t -
- vii - A =]



1 25}

Figure 3-1. The flow chart of the study from participants
Selection tO data COHeCtion ................................................................. 28
Figure 3-2. The flow chart of statistical analyses for the
association between periodontal health status and health
SCFeening indices .................................................................................... 48
Figure 4-1. The relative amounts of six periodontopathogens

according to the severity of periodontitig «oorrrreermrrreermeeeeennee 68

b q__'_': 2
- viii - A =1



of

boict.

9

p——

mmommmumw_mﬂw_mq :_om_ﬂ_ _ﬂ_mmﬂ_.L_M e
T o ~ ™ T 7o - . ° At
St~ TPm .5 o N to o M Ko ) M ol
c T B0 sy — = PO o 0| v ol < :
SV XS F PR B o oF 2 mo U 2
mi%%ﬁﬂ% < R g B o= 9w T
TT T =alN N ok ;
m o] X o N 1_ =0 o o i o o 1_ ERRnS! ~
Op T o w K_T A s B op Ko
o T B mo WU o f— op T T E—
A hxr Flzes
£ E_E q ,_Nul lle} “_.mf Bl s q mmo .
W o= o 2 2 dlo s o
e TR W g LR
KV 8@ ~— .- o .- %o H | T IR —~ ©
7o Z Mo ©of o) o % OB 5 Kb - = ol
<~ LT = =R ~ ,_.ru. o .. 0_1_ 0
™R o K m NO o Py mo %
SRS 2 Bl I T o 1h 5 o A g
70 Kl O_H o o4 =] q = nmo H_l £ KV !
X o X~ = = &) Klo
B e T T x_.“_ M_u.ﬁw o & M_' i 8 T & o w_ﬁ O =
~ -+ 110! &) . |
me%mhA_.mﬂmﬁL_Lao 8 K g CCNE
I R Ko mk N = ‘o B op
SR gy R E % —
AT S 2z ®  £Lwdl
Ea A I T My e S T o
*renEpgE®  ffe Ixse
wr = o0 T.
AR W E B 5 5 e
—_ ,_ulul (T, H B o ~ = = —0o
T ol oF . X oF B4 @‘_ 5 NB h! £ o E]oM <
) _7w%MeﬂLﬂxe /oh\mm_m ,ohuﬂek_u\_
=) M =T T & . oV =)
T OR2 N a®yF .y duk . dwmET
‘_01_ /O\ ] ,:wﬂ S 1”_._._ E_O O_ o L.E ‘_o_u_ H__ﬂ_ q ‘_o_u_ _A_O 1__/|
s . i N o S
KO T © Qu ol o =0 ™ o oF o n{ W wllﬂ BT o
o = 2 of R Klo (N o 7F o] W N K Uo do
D ™ Ko ko ™ WU JJ GF ol Mo Ko



Ql

Q

3]
=

259

Xt health risk factor):

il
nMo

]
o%

<

QA7 -

o

;AO

i

Klo

Atz 7145

Q1AL

3]
=

739

sl

(AEll)(abnormal health condition status):

717}o] Ak

ol E= A&t

7
[e}

sl

e

14 AHg

<]

#alo] 9

I5ha o

A
=2

’

As
(]

g

A1 SHsystemic diseases):

o

ol
ol

or
oF
il
zel

wjr

B/

&

st

gol2A A

Qelut o

st

3]
=

baict. 259

A185

o
HI<
oju
tlo

168

+

O
!

7

2 A|(systemic health status):

7
[e}

kS

S

Al

B

B
ol
K

oK

n
o)

.

‘_01_
T
=

i

<0
]

p——



A1
q &



1. 4 &

VAs
(]

__rL

|

Ao
-

SH(periodontal diseases)2 TJH

A1
=

NARC=Z 10-60%9]
2A|AH H ek (global burden of diseases)2

ol

o}

2006),

(Xiong et al.,

2014).

=] 9itH(Kassebaum et al.,

fof
oajyel AQl9 30% Wzt A&

1Ho g
o219,

A
=2

BO

2016), 20174 Qajuta}

SRR

2018).

dAFE7HE,
, X]Z<(periodontitis)& B o]

3]
=

5]

wjr

5 Rlob AIREA ] oty

loPga2 ool

AlopdAof 2 dlojd,

r

o

<

L [F R R

g

S

A REge

= 9ithHa et al.,

T+

ol

ol
ol

i

Klo

]

Klo

1o

p——



biofilm) Y &34 d71"dAMd2 2 Ui=sA(lipopolysaccharide,
&2 St Ao® dHA ot o 5o, M A
dH% R FHLHQ Porphyromonas gingivalisse ©geh BANQIAL

=
2 270] yolug ofstAl7]
7

, gingipain S WHYiEsigA g2 X5
H=57d(virulence)s UEHHYH E, 0]

oA Laist LPSE  ZE9Fy|AFRIAHtumor necrosis factor,
TNF-o)F #2 ¥574d AlE
EAA711, OEAzds FHAA A2 oE |
tHKong et al., 2015: Lee et al., 2018). P. gingivalis 2|9 &
7 Wl olg) Algsol Aol Wey|Ho) Wolstl, P. gingivalis
eF o] A% red complexo| <47ot= Treponema denticola,
Tannerella forsythia 9] AN|&©o] & &2 A QrHSocransky et

al., 1998).

71l (proinflammatory cytokine)2]

rOl‘
i
ﬁ‘
=R
)
1
”
&
|d
=
o)
n
o
jn
o
Jo
ul
ol
ol
T
02
o[
o,
S
>
o
i
A
)
ro,

al., 2003; Seymour et al., 2007: Andrukhov et al., 2011). = 9
2, MR FEoA CYFSHHRA(C-reactive protein, CRP)1} &
S

sast AAAEAEY F&e wuslan, thst dauizlExol

=
[«)]
N,
=
N
(@)
—
=
wn
[«)]
o
oy
[«)]
=
=
®
[0}
@
®
N
(@)
—
)
6%
o
S 12 1
ol
o
rr re
o
=
>



2011; Nibali et al.,

o] HAJox BEolF oni(Lopez et al.,

2013; Nazir, 2017),

o
=2

p——

olJ K MK 4T W TR AR S 2% H© -
1_.__u 70 1,nw| JOI_ m @® ,_n__buo E._O 1n_u,|| 1__1_ o ,_llnl ,ML m o m_ﬂn_M O_E ]
o N R e WEORL T R i
SY L3zgfp EEyIeiioe
AN Ho © = T op KM of O = ey i
xw Pl hhk roweo SHED
™ T T = K o
W oor %MNL_L%VL Soun & NE S K= g
u_% meqolﬁ%mew Wﬂwﬁ%lmﬂ%JM
™ =< ~ - o Z . o o
M=o ﬁl__Lu:w_ﬂ_e._ﬂ ﬂwﬂmﬂ}xﬁmﬂxﬁ_i_ﬁoﬂ
~o iy s o T T g o K of W X Ko
— N o o B Ko 7 o T <O o
o T T o, o 5 o B x]_. '3 B
S Wmead® h HE e R g R K
S q K o Ko oy T W Kk -~ x® e
. = N v Iva X_l o_e g o Iy Y |
Lmﬂﬂx_.o_ef%ﬁx_. D= SRR S R
— < — = o ! <
© —_— “_.mt 1% % ,...Ml — N K . X_l E._ . Q.._o E._ T ..__\_ 1
AR I O Tl - R
1| ‘1_ —_ JI.A S !
m@%%%%ﬂmﬁﬂﬂ%ﬂm%éya%l%
z — i 59 _A_o o = On_ _— vl ,_M ..__1_ oD _Mﬂ
wnm ,MAIL Lnnu_l - _A_O BO J@lo ,__b _A‘.O ;O_H .m_” _u_.E O_E K % O K ,m_0|
K BO — 3 o o) N AL - o
mﬂqaﬂo_eﬁogﬂwomuoeot_.,_ohuuuHoQ_owWA_./ﬁI\aM@W
mﬂ SRR - x o o% I wd To —~ ofn S o Wy
St B ST MR g TN oo e N R
o o 5 TE o <} oju | % 100 J4 wq
oEl ko B 5w L, A KO Rw o mo < M 2
o g A nHM T KF ..w o %__M_ ol &n ar — Mo - M © o M.__ ~
iR 110 m i - e} il =
Mz mom_ g L@ pr @S °@E -
o T Mo W g = ol o W4 D SE SR T
ok VBl RSSO Koo M 3 oF = % Ko T



7R R]

LIS

=

[

2. 49 a4

p——

a1

KU T K R TE o ™ = o oF mo o A H e or o
Toh T o D KT ML, E HH e R . o _
o kEdeTr. T dy Noowme Rl gm  Of
—H VRt Eoagilka s O I R
EadT o s 2P Eg So gmma B~
W T ow B @ T T Moo 2o dog MK
o CEE o 51 o ol T Mo H g %
BOdw o T o THE o 1 ° T oA o KT
B2 X oAb o K° o p K clo Bl o B il T K =
T o o T o o W omm W o N R o TR W o
o _IT_ O_I — ﬂ_l ‘m 10 _.,Il_ H__._._ 1_7I1_ R ,WJI AR ~
Hoo_n,mu,mﬂqb/lmma x]_nmnu._n_m\_@mﬂ Ao@. ML‘_O_.NL_":_.E._OC._O
iR Wo q — ™ o K K _IT <0 o YN o~ _u_.e A
& o &~ o o Ko . T ~ N~ Tl k) omo 2 W on
T Do TR me s T X gk N
TN CokET 2l d3 T FE wWg W LW
~ _l_u_l _ ,_nq _.:__.c m _A‘.O ‘_01_ i D_|1_ ey ‘_O._ K m ‘_OH_ — (o]
© R o R BB Moo H
T ETHE =g R E R 2 _
DR L NE S aprag ol m M Kg N o
o () okl 1 T < = o K e Nl X0 :
W T ogogs of b RO Wog Ko o Vo
T o TO
) RTINS  N TR F M KE W R -
muMqﬁoLl_x__lﬂ/ID._ﬂl\_ ﬂ:ulﬂ,mﬂ_ ﬂ:ulLH e ﬂ:ulx_vA_v_Am_.e,m.
EEE 025 EXTelE aX 28 ars
ﬁ_._'m_.m_.:_eﬁo%ﬁ.%ﬂ@ﬁ@%.ﬂwﬂ xﬂ_.q_.Wathm
w8 - K D 0 KoK VNS
,.m.o_l ,,_umﬂ E_e _l_l 7] 1_7|o ,_ulul L,QI ol mﬂM _u_ﬂ_ K_l BO M < “m . 1._A.o ,_.r._ﬁ K __U_I K_l
Halﬁ_fﬂﬁﬂ{ﬂom%ﬂﬂoMﬂXTmLﬁHemmL_Lmﬂ@ s
= .%o or RO R Ca * XM R -
anL (Y] T = o4 o [ KL el = VL | o Eou = 2 ol o 8T
K Q.._o oD K_l 0~ ~X — 1o N - T =
ST RT - By R eSSt X T rwno T T K
R ok © T T ~ BE X g om g B oo B N0
N - T 2 ol Mt o
| a0 oy Tl o S tlo mo ol . ofo N
I e - S R - - U T U VG
of i AT T MR R ® TR NS B R T
TRT WM T T B &M | oF w0 B o) O S Ko wp BE R



1gto] oj Rt A ]

AL

ol

]
P

& "-” "ﬂr 1

A -



et Al

[9)

i}

[9)

ez Bt

o

=

p——

K R e
N < B L=hi
e KR il
d e ~
! wa <
r X
™ -
R il
o oD K
O N
KE iy
AN mu =
1K ~X
_n_n v
B[N I
= of
5 Loy _
,_.ruﬂ_ mﬁ 1._A.o ~
BO o !
N K
=0 - K K
o q il
_.A1_ m_mx_ g_“ 1K
T o o wr
o =0l T o
A .
B ooy @ o
o4 o % (SRR
:.%- BO ,_.ruﬂ_ ey ,WM o
o K © K- oo Cl
70 KON WU o



A2
A7 w7

s 2o 8



A

o2 f<lo]

<r

(host-specific

susceptibility) 0.2 &20]

IL)-1B, IL-6

A (matrix metalloproteinase,

o1 =7I(interleukin,

TNF-a,

M7} Bojal,

ad=
A=Ke)

=

O]ofA]7] &= it

of 9lo] P. gingivalis®t Z+& |

o

J]
_
1o

-
~_o_.c

Q

A=
|

Al P. gingivalis

oy o

=
[}

FSWA7111, gingipain, MMP-9

_]
(o]

AH=EX
[=re)

o
ze

IL-83}

IL-6,

TNF-a,

LPS+

@_

o] AlxtoflA f-2H

T,

s

2018).

2015; Lee et al.,

Al
S

tHKong et al.,

P. gingivalis 2|0 = X]

m]

™
il
K

J
i

P. gingivalis®} 4o] A%

T. forsythia

T. denticola,

A
|

5t

A
=

red complexo]|

Socransky

1998).

(Socransky et al.,

p——



Heol wep xledstRee] AFYLe PEslged, o 3%

Nlat2 Al&Eo 7H AR M= e 2 XM red complex® 8

T 9 tHSocransky et al., 1998). o] N#S& R|HFHof olgtsl Azt
A

siu} Algol| WASH B

o #+4oM o At HAHY, XFEQ A oF
o] 9= 71oz Ad#A 9QKSocransky et al., 2005). o] QJox,
orange complex=. 2E25= Prevotella intermedial:
Fusobacterium nucleatumt. X322 WA}t ZIsio]] HQst AN+

o2} o AXI}. P. intermedial 78 3%0] ANldut & XFEA]

of tigt FFHel & Ao= LA len, F. nucleatum 0l
A &5 TAE s B8 dVIEAdLR £a AP Ad Aol ol
A} olrg o, Tm ofel ofE ARRYoAE £5] Wi
= A|+o]tiSocransky et al., 2005; Han et al., 2015). stH, X]
FA2 dutdor AMAS] Al TR £S5 Holuy k=
WA ASgEE SAGAIREY FEHIE Hol7l: St

Aggregatibacter actinomycetemcomitans@f 7 LPS7} X144 %| 5
dat WIRFE BRol LS FHal B it (Henderson,
2010).

- 10 - MET



o RHAFE W o Al

As
(]

£ 3

ol

]

N

p——

— ~
5 o) & %0 T N T o~ ,
o W F o B ﬂno@egammﬁwow_ewnﬂ%%mﬂqw%ﬂ.
g Ko <7 K o T . - T P N ot K o _~— () =
S WH._ oo < S oLoa MQ.FRH -
& & B2 n_.e._ﬁﬂjxla.__ﬂ_mﬂ}N_ﬂ_émﬂxe% A o U
O N o] Ol P = g o o we o
v E HBxpeiwgoSSay ) © of ®g T
Mﬂmc_o# o_em._ﬂﬁﬂﬁﬂ%%ﬂ#%%ﬂq7ﬂﬂ Y
p © — or T e oo =~
g B oo wonHﬂmZo_é%;T@@mmﬂommo__ea
— Kb o hul = 3 ol
AR FenD EEEP TP om T ol
N B I S
" ™ — < §1 oL B8 o ) K@ 1__@ Koo o X <
< MD‘:Alm.]x_”JIUH qh_l].17m_m\__.__e7on_1_,0| -
o - W T QX T 5 oo &= KV ool oy — T o KD
H = = . = = OOJ|O © E._AO7J|‘_ ol
S5 N T . KA =3 = X0 %o == Ko g — < "U dlo
EEEE A E 1 TSR Ne }
mzzx_oamtwwmoﬁ.,ﬁﬂ;ewo B gy o 25 5 Wi g _
. il — f —_— —_ !
mﬂl.u._fke}oﬂhﬂ.‘_mm_.a#ﬂLMDDLHummmdeoNrom -
OMa ~ XYoo= D _|..L_I O.Ao < R o1 -
oo T ¢ Ko o R0 B @ B or = Q o E M= 5o i
_ o 2 J49 9 He_:T o — © T !
K oP - 5% _wnm an o I = Kt dlo ~ o X ‘_ux_ i w o io
B <o B ot~ F 2w s NI I IS
2 2o 4 =T ﬂ‘_or]amx_o_%a:ﬂﬂ81,nﬂun,xﬂ
S ~© = - ou 2 © —_— — X K ;
i o =r o o = X o —
770 S Koy o K £ B X e o= Q ot o ® AR
P o~ WS K ﬂbat =x 0% S 2 ° =0 70
U|d_w_ao oI R @ Rl oo T oy X S GG R A
%ml&ﬁalﬁﬂﬁsﬁ%%%m%m.% CF o Y
AT.,_M_AOH@ai ﬁ_}o_aamﬁ_ﬂhﬂommLtﬂwoﬂ%momL
o~ - - ! T = 7
s T i EBmg G Sowsy
wS D= T 2H o o o B~ N - B cl
S o o & -0 70 B ) o E 92 — DO or
v N— <0 F1ro,|1_2_A OW70 qo__.:._‘al
oy 5 % S T 5 T ISR o &% 5 — o & 2 =
R mﬂmomMMMmomwmo@ﬂ,myﬁﬂ%ﬁﬂo
Boos ks S e TR . TR B = N T A T
= 7‘_okﬂﬂﬂLﬂ|oH.__.H._m/S\m._o_umOﬂw.__m_u



wAl Atolofl

= A

oj 7} A}

g s

o st
1=

]_

‘_01_

=9

1+ 3 LPS

2006;

A QTHXiong et al.,

oju
10

Bo

ol red complex 3%-°]

2015). 7+

Han et al.,

F.

=0l

A
|

forsythia
o2 Aol +

T.

T. denticola,
|H A Fatof] EX|

P.  gingivalis,

9o] tt2

VAs
(]

A
|

5t

e -
5 A

nucleatum

2006; Han
2018). wetAl &%

2005; Xiong et al.,

B g9tk Socransky et al.,

al

2018; Kato et al.,

2015; Henne et al.,

et al.,

Sastt

_
1o
==
1o

oju

J2jog o

boict.

S

5] A g At

p——

_']2_



ddAtslol 1 %

AE

RS
o

(intermediate

(non-communicable diseases)y}t

risk factors)Ql v]gF,

o

Klo

o

al

O] THWHO, 2005).

AL
‘_OO

B

TelAf of ofst

ol
o
X

v 2y,

AAA

t}. o]

ol
PSS

5t

12LA}

LAS A]

BX

—_
1o

A
|

vgF

A2 AAIEE 7 Al EH A

o
o

KIr

2011; Suvan et

2007; Suvan et al.,

% 2~ QltH(Pischon et al.,

IMe A-toie At golstel 282 W=7l oA

Aol o
AP g2l o]

o]

2007;

ity H 115t cHPischon et al.,

2018).

Suvan et al.,

oju
10°

ok

oyl
1__1_
T
[ife}
)

ar

mju

A
|

T. forsythia

P. gingivalis, T. denticola,
red complex MwQ = H|THo|AL} Tiof o]ghE ARHO|AA O

2013).

12 TH(Aemaimanan et al.,

(@]
ar

—_—

D

ol
HH

o

ol Mlst=ol A|FF ol o8t F¥He2 AEFA|(body mass

index, BMI) ®

o

A
|

o 7

=
o
o] Ql9itH(Matsushita et al.,

9] red complex

==
o 1T

2015).

o

+

A=A H|ThE e}

p——

_']3_



pm—— e

,mﬂlp_,_u.qnﬂ

g2 2T TR T A< K
nvao_..&dw%nmimkom“m ~ BN

H © X oot T g O o T T Kk Bo

0 0 o g% X o = X i fi)

g P o N PR W B K o
g;}o_dwfﬁﬂﬂﬁqjﬂsoo%mﬂmﬁ i~ alnt
TRy @Q]mm%mo]]o_ﬂ

oW 5k N L) s
CICY mﬂwmmo@mowgmm@ = o nr
Kb %o BOD T 1eW.%H K 1__m1_o J&Ho N M_m

AL o 1o~ - ]
TR ] P01 B TSN
CETKEIiEErigzos go
e J) mﬁxl_.;qomlmM Fopy 2 s D T o
Elqmuoimﬂmx_%ﬂa_'ﬂnw.._ %._\LOOE._
mm7omumﬂu];]aod|x_.Lo_ea| © — of
q _A_OJ|]1FHO A_l ,_rum_lx_OOO

K_l <X K o = x_ﬂ_ ol 0 _1_ Q _.,Tu_ o
ST TE S s B A o K @

,.._Alo J— ~N ]UH.H_] O_O_H .|“O 1__1_

o o . m._w = x]_v KF = JJ Klo - Kk = % K- m._ <
o_LmMaA8AWiﬂ%ﬂmmx_o?ﬂﬂ%nﬂ T _
%o v o B o B S =
° B o= 2 i I 5
= & - %HM%EW %A_.nﬁkawmﬂﬂol
Haﬁﬂhﬂ&ﬂsxj&7mmo gcrwg
%r%a%w%@ﬂmwfm@ R
NP o N BuLaﬂﬂwﬂ,ﬁz
.H_n.la. 1K _./H_I m ~ q,_ll”lo,l
= 3 e | oM of Ao g QW o O
T X »n 8 A Al — 7 B m 3 B oy
B L% @ HE s ST S S ™MW
B ys g B0 Kb ge 2 5 !

%ffmmorq,%m PR I G
Uw 2 0 K- WL %@ ofu i RN F [ <R 100 = %ﬂ
Ve R A KT Jx_o%,%ﬂgmﬁoﬁg
00 B0 W X 8 O .Ax_o_l‘.%

o K
gnao_x_ ﬁo_)_w_



p——

T.

K-

A
7]
__rL
L
8_|]—

o e 5 Hdegm TSR PN S HT w
3 " .. 0 BT = T o L %D S T 100 © ® rH
CINC < mo = S E o d P o HiH
[ A S R B G S - N S R =L
B — o, o BB 2 BT S g T H 2 I s S~ R A 8 L
=r :._o ) 0_1_ o —0o o% a = D HH_l O_L — 1_._0 — A_I ol © aﬂ.v _n__ K
o T o X X 3 2 B gy MO Z Do T SO
o T ko ol 4 S > ©° | ol Zo on BV @ HoBr
AR~ “r FolE=l e o — X e s -
. s H_O_HT_ O_l esp“_uwﬂ:A,_llnltTA H__._._O“_O /I\.,._._O,m_u
Ko B B o N 9§ 8T Mo 3 Ko oo HOR R
e _nﬁmﬂat o 7 W w O = DOOQ.A@C o Q- &% ("liva
K swoe =5 XX g LB g, g MK ot o
B o> K- __mvﬁZﬂm._ Mlmo.wx_.ﬂoﬂﬂﬂmﬁm%xoﬂ}m%%
= e K =r o5 0
. IR B zE g Ema T QB S n faX
o2 & 3 S SEIT Y Lwa L WwE SC
BoREtr i Sm L wTAoEd g SR _
™ e L w ™ REGCgTHE sz TF o
—_ [le} = K y 0 &
° M_o = 1@. S 0 o ﬂo muc BrRY A oY o = = o @h M_' ﬂm A, Lmo ol !
% P Pw iy PHEIXGRLRHEE
—_— e = o) ~ —
d REcEESat o weTzfAFERPEage
! vz s = K ! . .
o PR R L m  WBTE W BN e 2 TS
L.H_.__o .1,@|J| o ol _..A.H_o_)_ﬂll .|.,O|,w.oe
1 T e = X Kk o ™ o o
™ m:__.w_éoJIMoﬂ ﬂHJ_AIx_u_._._'atﬂ\pﬂq mx_w_x_vmﬂl
IR R R 2 s m® o T Lt w S
Ty _ AR TEeEw Jo®P 4R yTT s 5%
1_| ] !
m_éx_.%ﬂe%qmumelé ﬂ%%&%dﬁ]%esﬂo,%
ae%ﬂﬂ@i_u_ﬂ_ﬂﬂmxﬂmﬂe;eﬁﬁ amoxA_.m.ﬂza T o
| 1_< i X 5 WP X —_ . S
CC PR S Lygele T EE 2 ¥
W e T P Swmm g T ST @2 2w
W B OB ORT OB RN T D TIZITIEKNEST THERDII LT



HE +A A

A

2018).

ol

=
=

HDL-

thal st tHChoi et al.,

A

E|

=

HDL-Z2 2 H]

A
o

E|

=

[ex

|

A
v

]_

=

[

A

=
T

gl
AT S 7}

=13
a

p——

o_huuuﬂﬂ__” me“un_.\ZJ.ﬂ,ﬂLJUmm_rm_ﬂomm%ﬂwﬂ _:Jmmme._ ki
o 0 K o — (vl . O i
. —_ N o) <P K + 0 10 N o
<F T o CCIIR ) g o ol = o

of ™ oX BB oo o) W gl o < o Ho 1ol —
o <F <P Kk .M o) oF oy Mo op — vm Ly ey o kK o e
oot LxsF_eRPIsE pila

K o R N S S

T _—

1u|.1_| _|,_|Iu|a_./,.r mr i — ,w.o,m_uE

_Iq;OO_E X _.ch‘IH_E,l 1__/|;O o ©
o3 = on_o ALy T W e T vl ~ mﬂ_lﬁ o_e N o X_l X_l 3
w o - 1o i S N W R KA

_A_vxmo MDWJ@QHOH\_WH_.ﬁoﬂﬂmem@L,,@‘_

A~ . I T = =
- %23F sTaiBectBfrigdis

—_— — = DJJI]

_)1_, m&nw W & n_,m_._w_ N To nd ar T R0y Hi W =] W_v Po_l o% T |
dv gl LemeBIg L Rils, . ;
Mo wdaglE e g8 o HD _
of O T Zy %_ﬂ_oMmDi%mﬂOﬂTmﬂﬁ&QnﬂE%
WE Sy =BdkmE ) Tead Ly
ﬂajlomﬂ N GRS R wmmoq_,_um_.
- T B O R ﬁmiﬂ T o B g
I Me_euﬂﬂﬁﬂei%ﬂﬂ]%a_%
Eomﬂmﬂhﬁ 01_r7ﬂw_e_n_|m.o = _lx_vqw__ﬁmﬂ_ )

o mO T o w10 w2y Bl o ® ot ,XI oE Hr ol

o KE B 60 BO oo g KK It A T
m__ﬂﬂﬁ%%%ﬂw_mmﬁmﬂﬁ@w_w_ro_wﬂumm_ﬁe_e%

0 — K @ __ of < %O Mo 7y K TN
MIE T a® wT e PTEEa
,nnv__lo ~_O_.c (@] o ,_H._Mx_ ﬂ _,A_.c E ,.M_u_ _IT g ) _71_ .A_u_ m_mx_ PO m _
e B B e N S il N G

Koo . ol B0 G <07 B M or K- BE O X o Mo =T M o
T E R OF X TR K KM K T T QT W R BT



ol
ol

5
o
vl
gel
=

—_—

o

J)J

B35 3 (Choi et al.,

¥ tHKwon et al.,

2017).

A QItH(Nazir et al.,

ol
el

olp
o
<
i

H =go] ©

A
|

st

=
=2

A(hemoglobin Alc, HbAlc) 4X]
tHSabharwal et al.,

2

gt

2018). &,

&

red complex N¢0°] ko] o]
SOl 7] = st th Aemaimanan et

2 XA 0]
= T

o

Uitz 1

3]
=

=
[}

S

_]
(o]

3}
=

stmol objet, 27 obUajobLt 2jatolA|o]

G

dedAYdt 9= 4

2018).

THMiskiewicz et al.,

168

oF

ol
ol
ol

Bl &7t SiAtS

A}
o

VAs
(]

sl

S FHmetabolic syndrome)o]t}t. TjAMS &2 0]= do] 21.6%

(D'Aiuto et al.

]

Ae] 17.8%=

= 4 FAY 9.8%,
A

2008),

+

<0

<ajutatel 304 of

2009),

tel A2 (Li et al
FHES 2007-20108 = =RIAGFIEAEL, 28.8%= JHiHL

A

p——

_’]7_



L
ol

|- &FEo] Aoy

ZSIRY

710] 29} Alg]
A& Agde] 25, 2012). 224 OIARS- T2}

roog H

a
i<

oju

o
o
=B
ol

._O_l
Klo

ofye} chAbs

]?l_

HH
s

o

T,

2011).

2008; Kwon et al.,

CHD'Aiuto et al.,

I

0%

HHan

19 cHHyvarinen

p——

_']8_



pm—— e

p vl T
= o) T T .
mﬂﬁx_mﬂﬁo L_nw:_n_ﬁ%nﬂmaﬂ W o st g
= @ B WK oo o o KD ol X et o T B o
7T o W o oF 3 T o8 o = ol o) o o N K] - -
oS et — T = e S om S _.,_.L]E_L7
o b w U X o — 5 mo KH X woo AT ~ .
<0 T o = ZE.L_A aH 4 %O o < K D._q,OI,._._EI HL
e £k 2 I E: FPg g meyg®T D
i K K = — = P
i SO o ok m 2 o <] & ol m__lx_ m.vo m 3 ~o ol >
uoﬂ,momﬂ‘_?_ ]tﬂlﬂu.wﬂu.ﬂﬂ_ wmoN KT ﬂ_neﬁ%ﬂj
B - o © = U I | mex_oﬂﬂﬂ Teow oo b
- T D B0 = W T 3 | ©°F
0 I — K U,_nq,_..__u_uq K| _ Jﬂo ,IJI_
R R z =97 =X =
R i iﬂmwkﬁﬁﬂ%.%%%ﬁ |
e L ] me_memoﬁﬁw%#eme T
Mzmoa% MEWm,mMﬂJL_L@meﬂqo T
v oo B O<F FT T T ﬂ‘_omﬂko,otﬂﬂ_ﬂ_ A = KE o«
X G xnﬂ}:_.}wﬂ I T T o K
o) % — oT oo K mﬂﬂaeiﬂ1 (e L X
=~ 2 9 = 2 oA o }ﬂ%%tnﬂ%% SRR ) _
= oHoR . O = W = T ol U W oo =y %
= Ko 0o Ol T X ,Mm ol X nH Foo By (i 3 o =
B0 mHTmL_;T%%PG%wggl = o o _
LoEHTE BT s e ®g el B0 g0 8 U
Bo B «| a_vﬂm ﬂﬁo Hi W K ﬂmmc ﬂo& m ol 1__/..A1:n.4_. x]_nx_u%io W_m
o = GRS Klo RGN ) K K o}/ sl TS <) ﬂw‘_ N w = )
— ~ o/ _.._ﬂ_ A_l — _.__o T S 1_._ el X0 o —
o_e = w| “_.mﬂ 1_,_A| To_ - o s ok K oy ‘le_ ~1 o (el m o~ i -y —
rTisy 2R  E T BETEEL § TS
50 om w g @L_vam_roc%mommmk_omz_o G T4
A, < 2 7o X S = " < Klo _ o —~
) EERIptogaanq” TR
K LK K I o ol Ay
ol ,W]ul )4 K < T __Mw_ < <k ofF o7 T T 0 fof ‘.,.Aal_ o <| ! oF o] °
@_oﬂﬂx_o%mﬁpv_Hmﬂcm}:ﬂq,kE_nﬂoﬂﬂﬂ -
o T A B S — ﬂ:_eﬂoﬂ_m__u]_w_xé ,%u._mx_.Ln___lLa
meﬂ_.Tamsellﬂ‘_o_ﬁ = !
~_OO1LA|‘N ‘MI ‘_O._.:A “%q
o o T = =
T o T X



ol

o

o =g Wart

w530 &

o thet A7t

S

_]
(o]

A

B
o

Kk
%
B0

K

1_4_“_-
"
K

J
T

L
ol

o
ol
ol

s

T,

¥ tHWang and McCauley, 2016).

3 Al
=2 2

2017).

A Z ot ¥ 15 tHPenoni et al.,

S

o]
grolut oAt 24 4

Ql

[©)
aTr

|

(@]
ofu] X o] § A(aspartate

A
S

H

AFE5H g A(alkaline phosphatase, ALP)7F Qit}. ALP= Of

A

ofo] A 0] @ A(alanine

2hd

ot
=

AST),

aminotransferase, ALT)%2}

aminotransferase,

1o

ls
s

i[e}
wjr

o
vl
=y

of

oju

H

g2A 2 AREHAIR, $X17T

Yug Aot AEolTh AEY BRI AL

7FekdaL,

st

)
oy

20
70
<
B0
KF

K
A

e

A

=
o

Foto] ALP7}

2017).

A FR 22 ALPQ w7} Yopmithy sF3tHSingh et al.,

p——

_20_



A3 Aghyt #E = AFELY, 12 A YS 2 e ot
date] Ax/dol digh A+t At &, X FA40] Ayt AE Tt
=92 AAISHYT. R Z¥HAAF & P gingivalis?t T. denticola, T

u

forsythia, P. Intermedias= YUE184A0] AZXQl peptidyl
arginine deaminase (PAD)2t= &
p53 & Sevolo] AL o] APY Sol W] gaedoz A
8% & 9lo] MY HAOIA P. gingivalis FA| A7t WA &
Uebdthy 5912 (Ogrendik, 2015), Miskiewicz 5% F|&<at X
& A g 7hof| Ado] ok st th(Miskiewicz et al., 2018).

2 )
S Yol furAQl o o 9l ol tieh AEPARA SYR
A|AHtumor marker)2til st= A W 48 249 =5 5745t

(o]
;\1 ;q}x i;gﬂg 31 oHot EK]K}E% ACH/\]

|
PA RIS s S P A R (| = = @AY

17 & X]EQl MM Eo|arYd(prostate-specific antigen, PSA)o
(dA2)Y3Y (cancer antigen 125, CA-125) So
A

] =
mA|Ae} o] Amst AdstuAt st o oo OhE A, =3

Q)1 (Alwithanani et al., 2015), o}

| T& tHKruck et al., 2017).

A S AT F Sl BY CA-lase Ay

I} (coelomic epithelium)?] B BHZS UEU= SR 24 of/d9]

gagte Muste =soz é’@ﬂftﬂ, 35U/ml ole] &g
J

CA-125 2A1% WA £99] obd A8 /b5y S7te dmg oz

C 91 -'x'i-:'m'-_':f



el QRIS WA o oAt AAZIA ol4fo] 9ol C
| X uAAIIA Qo ziAs), AR Sa} dys

uju
P
>
rol
Y.
=

7P stoll, 17 ®AL Efole] CA-125 2]
A Z7tstgtHBalan et al., 2012).

T oe A dEARR] HastEEo|P(carbohydrate
antigen 19-9 CA-19-9, monosialylated Lewis)y} +74AgsE =
AFAZUY AP BE APE IAL0lD, I AT ARA)
Al Spokeh Jeig of AN AEUNSY] Awge mejd

j
ol theiA= AES) & Zart qlct.

fu

Pa)
N
Do)
©
Ra)
I
M}
riok
1
re o
r =]

- 22 - "':l“‘_s _-:.':_-l



b At=e] A

27} go

=
o
oA T

B

Al @AY 2 EHE F2E o

bol At )

S

o

ol
o)
ir
il

10T
Ko

o

ol
oy
ar

M

ol oi7iR=A A

=2 AXS
= Tu°

5 oode AR

iy

p——

_23_



A3
A7

- 24 - » ,«»H *._’T L'.]'| 'tﬂr T



A A H QA A8

1.

A+ 2

1.1.

e lIYs AL

St 201349 3€%H 20159 3

st
=l

@ o)y

st
=l

At

Sh
o

Al

Q1(H-1301-110-460)2 A

JJ e
[ —

'

AT gL

1.2.

ol

—_—
1o

A+ oo 5

A+ A=

™

Ul

boict. of

S

<
0

2017) ARH O 2 AlB| AR 2

Al

20t <}

st

RF 30A ol 704 D]T

RS

A

o,

p——

_25_



171 o219 AR OIA

= =
£75

-
~_o_.c

i

of ofgrel eRpt

Ulo

o0

o
ol
ol

o

oju

P
|

Ixbe7t 2ot
15

LIS

¥y AR
o a
AAE st Z2EEA

o o

SEAZF AR

Holgaad H7gollA +

boict.

9

o101 A2]
P Abzol

o]

A
e

[9

_‘1

ol
=

VS
v

At

ChIGEL

S

l

AR, 7

=
=2

23799] AL

Hoz %

io

o AXA AR St gl AL

RF 30A] ojgto]AL}: BF 70A] o]%f<Ql A}
]_

1

Ae71&

o+

ob
—_
K

o
o
o
5}

tlo

_26_




__A_l

13. 28

I 2008 22

<]

o
ar

mju

2011). 718 AolA A

CHKwon et al.,
A3 R| A 4(community periodontal index, CPI) 3 o]4t9]

1%

N

FHES UH 45%= YR 3G X 3G v7F A 1:10]Q14,

~
100

oA 36%

2018).

2 Uepdohrre4,

Fod,

S

2% 17

o]
S

AL
100

K

)

1y stol &

che

o]
S

of gL MIF 2

A stol,

-+ 50%= 7}t

m
o

z (0] = O
A&+E FHES

et

M2E 2F/(P)

0.05,

()5

=
ar

tod 10-20% ¢

A (flow chart)

I+ & 125

7

A
e

Figure 3-10f 7g2j¢ viep &

O
i

110 .

Wr o

p——

_27_



Figure 3-1. The flow chart of the study from participants

selection to data collection.

Enrollment (n=253)

Study period: March 2013 - March 2015 (2 years)
The examinees of a health screening at SNUH and an extra oral examination

Excluded (n=16)

due to
1) Incomplete data of oral examination (n=2)
2) Non-extracted data of health screening (n=6)

)

3) Duplicated participations (>2 times) (n=2)

4) According to the selection-exclusion criteria (n=6)
@ Those who do not meet the range of age (n=5)

@ One who has no natural tooth remained (n=1)

Participants (n=237)

Collected data
1) Socio-demographic factors
2) General health screening at SNUH
@ Health risk factors (general health status)
@ Health care habits (general health behavior)
3) Oral Examination
@ Periodontitis (periodontal health status)
@ Oral health care habits (oral health behavior)

® Periodontal pathogens (microbiological index)
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Table  3-1. Species-specific  primers and  annealing

temperatures for real-time polymerase chain reaction

Annealing
Species Sequence of the primer (5'-3") temperature
("C)
P. gingivalis
forward TAG CTT GCT AAG GTC GAT GG 60
reverse CAA GTG TAT GCG GTT TTA GT
P. intermedia
forward AAT ACC CGA TGT TGT CCA CA 61
reverse TTA GCC GGT CCT TAT TCG AA
T. forsythia
forward ATT GAA ATG TAG ACG ACG GAG AGT 58
reverse TTA CCT GTT AGC AAC TGA CAG TCA
T. denticola
forward TAA TAC CGA ATG TGC TCA TTT ACA T 58
reverse TCA AAG AAG CAT TCC CTC TTC TTC TTA
F. nucleatum
forward CGG GAG GCA GCA GTG GGG AAT 68
reverse TTG CTT GGG CGC TGA GGT TC
A. actinomycetemcomitans
forward CTT ACC TAC TCT TGA CAT CCG AA 60
reverse ATG CAG CAC CTG TCT CAA AGC
Univeral
forward TGG AGC ATG TGG TTT AAT TCG A 60

reverse TRY GGS ACT TAA SCC RAC A
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items and methods of examination

Table 3-2. The

comprehensive health screening program

ojr

~
__OO
%0

K|

1D
D
%0

Kr

AA A, H|7E 2] &

NAA S

H
o
A

=X
o ’
Ak s, &
A +

OH 7
—

B

[s:
=

715, AAATIA 71, 712
A

o

I
@-1\1-
BX]

ulo

],

wple)

LAY

A
o

Hd

)

<|D

o[

o[
ol
100

B
o[

oF
K

olp
olJ

_~
‘_OO

mju

o0
=

i

O 2 A AHEEATHWHO, 2005).

_35_



57 24

al
=

2.2. A8 Aa]

B0
Kk

A]

2.2.1.1.

201240 AMA|E

= O
RLI

T2l 25 (Centers for

CDC)2t

(American Academy of Periodontology, AAP)7} A|A]

ol

Tor

K-

o3

and Prevention,

Control

Disease

2, Table 3-30f AAlH Bjet #ol,

val

o

ls

2 5 49A =

8
TH

i

ol
ﬂ]‘_
o

p——

- 36 -



Table 3-3. Case Definitions Proposed for Population-Based

Surveillance of Periodontitis”

Criteria Definition ¥
No No evidence of mild, moderate, or severe
periodontitis periodontitis
Mild >2 interproximal sites with AL >3 mm, and =2
i
) L interproximal sites with PD >4 mm (not on the same
periodontitis ) )
tooth) or one site with PD =5 mm
>2 interproximal sites with AL >4 mm (not on the
Moderate . . . .
. . same tooth), or >2 interproximal sites with PD >5
periodontitis
mm (not on the same tooth)
S >2 interproximal sites with AL =6 mm (not on the
evere
. . same tooth) and >1 interproximal site with PD >5
periodontitis

mm

* These definitions are commonly referred to as the CDC-AAP case definitions for
surveillance of periodontitis.

T Third molars excluded; total periodontitis is defined as the sum of mild, moderate,
and severe disease.

AL, attachment loss; PD, pocket depth.

2.2.1.2. A &HLH

Al 2AstAl et X A ZEFAA 659 8 AFHLA P
gingivalis, P. Intermedia, T. denticola, 7T. forsythia, F.
nucleatum, A. actinomycetemcomitans % XA Al+o] ofst
DNAE A&stict. ARl Aol thgh 2 M=t vBle&g s &

22 (percentile)d]] siEot= S AAR|(cut-off value)= A5}

pu
o, 24 NAYPF A} WL'T A

Az 78 F oA o] R IR ES PAstel AAA AFEA
JEfeh ol Eet AFEAAEY BRN 4Fe HAsteih A
HUE AR AZ-AEYUF BYA LS PHstE B AR
A7 Auto] A 712stect
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9. Table

Table 3-4. The items and variables of the questionaries for

oral health and health habits
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Table 3-5. The classification of health risk factors in health

screening indices

Classification Health screening indices

Obesity height, weight, waist circumference,
body mass index (BMI), percent body fat,
abdomen fat-ratio

Cardiovascular hypertension blood pressure,
abnormal conditions hypertension diagnosis ('yes' in
PMH/med or abnormal blood
pressures)

dyslipidemia total cholesterol, triglyceride,
HDL-cholesterol, LDL-cholesterol,
apolipoprotein B, dyslipidemia
diagnosis ('yes' in PMH/med or >1
of 5 abnormal blood lipid indices)

Diabetes mellitus diabetes fasting blood glucose (FBS), HbAlc,
Insulin resistance insulin, diabetes diagnosis ('yes' in
PMH/med or abnormal FBS/HbAlc)

metabolic syndrome

Bone metabolism  osteocalcin, serum C-telopeptide (CTX),
25-OH vitamin Ds, alkaline phosphatase (ALP)

Inflammation inflammation  C-reactive protein (CRP), ferritin

oxidative stress oxidative stress homocysteine, folate, vitamin B,

Tumor markers o-fetoprotein (AFP),
carcinoembryonic antigen (CEA),
carbohydrate antigen (CA)-19-9
prostate specific antigen (PSA),
cancer antigen (CA)-125

Past medical history myocardial infarction or angina pectoris, stroke,
medication osteoporosis, osteoarthritis, tuberculosis, infection,

present medication

PMH/med, past medical history/medication.
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Table 3-6. The case definition of health screening indices

according to the categories of health risk factors

Health screening Case definition

indices
Obesity
waist obese: men >90: women >85 cm”
circumference

body mass index underweight: <18.5 kg/m?
(BMI) normal: 18.5-24.9 kg/m?
overweight (or obese): =25 kg/m?"

percent body fat obese: men >25%; women >30%

Cardiovascular anormal conditions

Hypertension

blood pressure hypertension: systolic blood pressure >140 mmHg or

Hxx

diastolic blood pressure =90 mmHg
Dyslipidemia

total cholesterol normal: <200 mg/dl
pre-hypercholesterolemia: 200-239 mg/dl
hypercholesterolemia: >240 mg/dl

triglyceride normal: <150 mg/dl
pre-hypertriglyceridemia: 150-199 mg/dl
hypertriglyceridemia: >200 mg/dl

HDL-cholesterol normal: men >55; women >65 mg/dl
pre-hyper-HDL-cholesterolemia: men 36-55; women 46-65 mg/dl
hyper-HDL-cholesterolemia: men <35, women <45 mg/dl

LDL-cholesterol normal: <130 mg/dl
pre-hyper-LDL-cholesterolemia: 130-159 mg/dl
hyper-LDL-cholesterolemia: men >160 mg/dl

apolipoprotein B normal: men <55; women <55 mg/dl
pre-hyperapobetalipoproteinemia: men 55-122; women 55-116 mg/dl
hyperapobetalipoproteinemia: men >122; women >116 mg/dl
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Table 3-6. Continued

Health screening o
o Case definition
indices

Diabetes mellitus / Insulin resistance
Diabetes

fasting blood normal: <99 mg/dl
glucose (FBS) impaired glucose tolerance (IGT): 100-125 mg/dl
diabetes mellitus: >126 mg/dl"™""

HbAlc diabetes mellitus: >6.5%

Metabolic syndrome

metabolic 1) waist circumference: men >90; women >85 cm
syndrome 2) triglyceride: =150 mg/dl
3) HDL-cholesterol: men <40: women <50 mg/dl
)

4) blood pressure: systolic >130 or diastolic =85 mmHg, or
hypertension diagnosis or current medication

5) fasting blood glucose >100 mg/dl, or diabetes diagnosis
or current medication

-> metobolic syndrome: =3 of 5 criteria

Inflammation / Oxidative stress
Inflammation

CRP low risk (for coronary artery diseases): <1 mg/L
moderate risk: 1-3 mg/L
high risk: >3 mg/L

Only the indices which have definitive cut-off values for the evaluation for the
related health status are presented in this table. For some indices which are not
presented here such as bone metabolism, oxidative stress or serum tumor marker,
quartile or original continuous values were used.

‘according to Korean society for the study of obesity; "according to WHO;
““*faccording to hypertension guideline of the eighth joint national committee (JNC 8):
“***according to Korean diabetes association.
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Table 3-7. The multivariate regression models for the study

Regression logistic regression linear regression
analysis models analysis analysis
Scale of health binomial continuous or continuous

screening categorical quartile variables variables

indices variable

Explanatory periodontal health  health risk factors  periodontal health

variables status (3 types) (general health status (3 types)’
status)
Outcome health risk factors periodontal health  health risk factors
variables (general health status (3 types)’ (general health
status) status)
Covariate model 1 (the common risk factor model): age, sex, smoking,

adjusted models alcohol, physical activity
model 2 (the common risk factor and oral health behavior
complex model): age, sex, smoking, alcohol, physical activity,
floss or interdental brush, gargle

Effect
e stratified analysis by sex
modification
Results odds ratio standardized

95% confidence interval coefficient (3,
t-value, p-value

‘periodontal health status comprises 3 types of variables: periodontitis (yes-no),
periodontopathogen (high-low), periodontitis-periodontopathogen index or complex
periodontal index (none-either).
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Figure 3-2. The flow chart of statistical analyses for the

health status and health

association between periodontal

screening indices
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A7 Al £ 237902 wWF AL 5467H(T 31-694)0]
3, 300 209H(8.4%), 40t 369H(15.2%), 50T 1089 (45.6%), 60
73H(30.8%)0.2 5007t 7 Woron, A= 1069 (44.7%)0]
A, OV} 1313(55.3%)0] 9},

oME FS& ol4o] x|z st
o, A7 ohgRte] A15d oja ¥
x|ZQ'0] 19(0.4%),

2 L 32

0]

-
iR—LI

(44.3%), "% S olgel AFY @
Ke B 120(2.3%)0190c) Lolok A wet AIAY SWEE §
o3 Afol2 BT A%Y 950 T2 APFASA AEE Table

Table 4-1. The socio-demographic characteristics in

participants with and without periodontitis

no periodontitis periodontitis
variable (<mild, n=113) (=moderate, n=124) p-value
(subgroup) n (%) or n (%) or (p for trend)
mean (+SD) mean (+SD)
age (years), n=237 53.4 (£9.5) 55.81 (+8.1) 0.038
30-39 14 (12.4) 6 (4.8)
40-49 19 (16.8) 17 (13.7) 0.154
50-59 48 (44.4) 60 (48.4) (0.049)
60-69 32 (28.3) 41 (33.1)
sex, n=237
men 40 (35.4) 66 (53.2) 0.006
women 73 (64.6) 58 (46.8)

The statistically significant results are shown in bold type.
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Table 4-2. The general health behaviors in health interviews

in participants with and without periodontitis

. no periodontitis periodontitis
variable ]
(sub ) (<mild, n=113) (>mod, n=124) p-value
subgrou
group n (%) n (%)
smoking, n=222
never 74 (70.5) 61 (52.1)
0.005
ever 31 (29.5) 56 (47.9)
alcohol, n=225
never 42 (39.6) 36 (30.3)
0.140
ever 64 (60.4) 83 (69.7)
physical activity, n=229
low 40 (36.4) 37 (31.1)
moderate 37 (33.6) 41 (34.5) 0.659
high 33 (30.0) 41 (34.5)

The statistically significant results are shown in bold type.
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Table 4-3. The oral health behaviors in oral examinations in

participants with and without periodontitis

no periodontitis periodontitis

variable . p-value
(sub ) (<mild, n=113) (>mod, n=124) (b for trend)
subgrou ren
eroup n (%) n (%) por
self-cognition for oral health, n=237
good 32 (28.3) 23 (18.5) 0.128
medium 46 (40.7) 50 (40.3) ’
poor 35 (31.0) 51 (41.1) (0.044)
dental visit for past 1 year, n=237
none 25 (22.3) 34 (27.4)
1-2 times 50 (44.6) 56 (45.2) 0.540
> 2times 37 (33.0) 34 (27.4)
use of floss or interdental brush, n=237
no 42 (37.2) 56 (45.2)
0.212
yes 71 (62.8) 68 (54.8)
use of mouth rinse, n=237
no 81 (71.7) 101 (81.5)
yes 32 (28.3) 23 (18.5) 0.075
use of other oral care product, n=237
no 109 (96.5) 115 (92.7)
yes 4 (3.5) 9 (7.3) 0.209

The statistically significant results are shown in bold type.
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Table 4-4. The health screening indices for health risk

factors about obesity in participants with and without

periodontitis
no periodontitis periodontitis
variable (<mild, n=113) (>mod, n=124) p-value
(subgroup) n (%) or mean n (%) or mean (p for trend)
(£SD) (£SD)
height (cm), n=237 162.0 (£8.3) 164.8 (+8.7) 0.014
weight (kg), n=237 61.2 (+10.3) 64.4 (£10.1) 0.018
Obesity
waist circumference (cm), n=237
normal 78 (69.0) 79 (63.7)
0.387
obese (>90,85) 35 (31.0) 45 (36.3)
BMI (kg/m2), n=237
underweight (<18.5) 6 (5.3) 2 (1.6)
normal (18.5-24.9) 79 (69.9) 88 (71.0) 0.278
overweight (>25.0) 28 (24.8) 34 (27.4)
percent body fat (%), n=237
normal 70 (61.9) 78 (62.9)
0.879
obese (>25,30) 43 (38.1) 46 (37.1)
abdomen fat ratio,
0.81 (+0.47) 0.88 (£0.47) 0.552
n=64
Stratified by sex
women n=73 n=58
waist circumference (cm), n=131
normal 54 (74.0) 33 (56.9)
0.040
obese (>85) 19 (26.0) 25 (43.1)
BMI (kg/m2), n=131
underweight (<18.5) 6 (8.2) 0 (0.0) 0.056
normal (18.5-24.9) 54 (74.0) 43 (74.1) (0.055)
overweight (=>25.0) 13 (17.8) 15 (25.9)

The statistically significant results are shown in bold type.
In the analysis stratified to sex, only the statistically significant results presented.
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Table 4-5. The health screening indices for health risk
factors about cardiovascular abnormal conditions in

participants with and without periodontitis

) no periodontitis periodontitis
variable (<mild, n=113)  (>mod, n=124)  p-value
(subgroup)
n (%) n (%)
Hypertension
hypertension (high BPs, mmHg), n=237
no 92 (81.4) 106 (85.5)
0.399
yes (>90,140) 1 (18.6) 8 (14.5)
hypertension diagnosis (PMH/med or abnormal BPS) n=237
no 79 (69.9) 0 (72.4)
0.650
yes 34 (30.1) 4 (27.4)
Dyslipidemia
total cholesterol (mg/dl), n=229
normal 102 (92.7) 102 (85.7)
0.089
abnormal (>240) 8 (7.3) 17 (14.3)
triglyceride (neutral fat, mg/dl), n=229
normal 99 (90.0) 111 (93.3) 0.369
abnormal (=>200) 11 (10.0) 8 (6.7) ’
HDL-cholesterol (mg/dl), n=229
normal 100 (90.9) 112 (94.1) 0.355
abnormal (<35,45) 10 (9.1) 7 (5.9) ’
LDL-cholesterol (mg/dl), n=229
normal 100 (90.9) 100 (84.0) 0.118
abnormal (=>160) 10 (9.1) 19 (16.0) ’
apolipoprotein B (mg/dl), n=229
normal 95 (85.6) 96 (79.3) 0.213
abnormal (<116,122) 16 (14.4) 25 (20.7) ’
dyslipidemia diagnosis (PMH/med or abnormal blood lipid), n=237
no 74 (66.7) 74 (60.7)
0.341
yes 37 (33.3) 48 (39.3)

BP, blood pressure; PMH/med, past medical history/medication. The statistically significant
results are shown in bold type. In the analysis stratified to sex, only the statistically significant
results presented.
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Table 4-6. The health screening indices for health risk
factors about diabetes and insulin resistance in participants

with and without periodontitis

no periodontitis periodontitis
variable (<mild, n=113) (>mod, n=124) p-value
(subgroup) n (%) n (%) (p for trend)
or mean (+SD) or mean (+SD)

Diabetes mellitus

fasting blood glucose (mg/dl), n=228

normal 106 (96.4) 109 (92.4) 0.194
diabetes (>126) 4 (3.6) 9 (7.6)

HbAlc (%), n=230
normal 104 (93.7) 113 (95.0) 0.678
diabetes (<6.5) 7 (6.3) 6 (5.0)

diabetes (PMH/med or abnormal FBS/HbAlc)
no 103 (91.2) 108 (87.1) 0.319
yes 10 (8.8) 16 (12.9)

insulin 491 (+3.10) 5.04 (+£3.46) 0.895

Metabolic syndrome

metabolic syndrome
no 86 (78.2) 89 (74.2) 0.476
yes 24 (21.8) 31 (25.8)

Stratified by sex
women n=73 n=58

fasting blood glucose (mg/dl), n=131
normal (<100) 58 (80.6) 32 (58.2) 0.018
IGT (100-126) 11 (15.3) 20 (36.4) 0.020)
diabetes (>126) 3(4.2) 3 (5.5)

PMH/med, past medical history/medication: FBS, fasting blood glucose.
The statistically significant results are shown in bold type.
In the analysis stratified to sex, only the statistically significant results presented.
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Table 4-7. The health screening indices for health risk
factors about bone metabolism in participants with and

without periodontitis

no periodontitis periodontitis
variable (<mild, n=113) (=mod, n=124) p-value
(subgroup) n (%) or n (%) or (p for trend)
mean (£SD) mean (£SD)
osteocalcin, n=62 14.3 (£5.8) 15.6 (£7.5) 0.486
25-0H vit D;, n=190 22.7 (£8.8) 23.4 (£9.9) 0.621
serum CTX, n=62 0.422 (+£0.220) 0.459 (+0.222) 0.518
ALP, n=228 59.2 (+17.8) 65.5 (+18.4) 0.009
Ist quartile 35 (31.8) 20 (16.9)
2nd quartile 29 (26.4) 34 (28.8) 0.062
3rd quartile 22 (20.0) 9 (23.7) (0.016)
4th quartile 24 (21.80 36 (30.5)
Stratified by sex
women n=73 n=58
ALP, n=125 59.8 (+17.6) 69.8 (£21.9) 0.057
Ist quartile 3 (31.9) 6 (11.3)
2nd quartile 0 (27.7) 16 (30.2) 0.051
3rd quartile 1 (15.3) 2 (22.6) (0.017)
4th quartile 18 (25.0) 19 (35.8)

CTX, C-telopeptide; ALP, akaline phosphatase.
The statistically significant results are shown in bold type.
In the analysis stratified to sex, only the statistically significant results presented.

- 60 - A =T =



oju =p

AL, vl

TA|2ER,

k=3

i 2] & (ferritin)2}

59T Table 4-89

TH

BAIAHR)IS AL

0.028), &
ApE-9lo] 91%]

0.046).

oy}

(p=

e
o3
HH

I

St

oAA =9

iy
‘BA
KE

2x]7} 7]

Akgel ulgol

st

ol
HH

]

)
Adoz gof

0.162, p-trend=

Hp

e o

CRP ¢ ot

S

1o

5%
o
B

ol

al,

}

A
ol

RS 28Rt Aol Foe

dat CRP Z2of He}

=
“

__A_O

J)
o
)
o)
ol
oF

J)

p——

_61_



Table 4-8. The health screening

indices for

health risk

factors about inflammation and oxidative stress in
participants with and without periodontitis
no periodontitis periodontitis
variable (<mild, n=113) (>mod, n=124) p-value
(subgroup) n (%) or n (%) or (p for trend)

mean (£SD) mean (£SD)

CRP (mg/1), n=232
low risk (<1)

moderate risk (1-3)

high risk (>3)
ferritin, n=33
Ist quartile
2nd quartile
3rd quartile
4th quartile

homocysteine, n=28
Ist quartile
2nd quartile
3rd quartile
4th quartile

folate, n=22
Ist quartile
2nd quartile
3rd quartile
4th quartile

vitamin B12, n=23
Ist quartile
2nd quartile
3rd quartile
4th quartile

Inflammatory stress

0.977 (£1.904) 0.831 (£1.485)
84 (75.7) 86 (71 1)
19 (17.1) 29 (24.0)

8 (7.2) 6 (5.0)
65.2 (£46.1) 96.3 (+£54.4)
5 (35.7) 3 (15.8)
2 (14.3) 6 (31.6)
2 (35.7) 4 (21.1)
2 (14.3) 6 (31.6)
Oxidative stress
8.00 (+2.05) 10.51 (+£3.50)
5 (35.7) 2 (14.3)
5 (35.7) 2 (14.3)
2 (14.3) 5 (35.7)
2 (14.3) 5 (35.7)
12.05 (£2.11) 8.93 (£4.59)
3 (30.0) 2 (16.7)
5 (50.0) 1(8.3)
1 (10.0) 5 (41.7)
1 (10.0) 4 (33.3)
778 (+155) 865 (+844)
2 (20.0) 3 (23.1)
5 (50.0) 2 (15.4)
2 (20.0) 3 (23.1)
1 (10.0) 5 (38.5)

0.516

0.374
(0.760)

0.095

0.268
(0.313)

0.028

0.162
(0.046)

0.062

0.065
(0.052)

0.750

0.258
(0.228)

CRP, C-reactive protein.

The statistically significant results are shown in bold type.
For these indices, the stratified analysis according to sex was not performed.
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Table 4-9. The health screening indices for health risk

factors about tumor markers in participants with and without

periodontitis
no periodontitis periodontitis
variable (<mild, n=113) (>mod, n:124) p-value
(subgroup) n (%) or (%) o (p for trend)
mean (+SD) mean (i D)

AFP (ng/dl), n=231 3.60 (£1.79) 3.56 (+1.88) 0.860
Ist quartile 30 (27.0) 5 (20.8)
2nd quartile 23 (20.7) 5(29.2) 0.363
3rd quartile 25 (22.5) 0 (25.0) (0.958)
4th quartile 33 (29.7) 0 (25.0)

CEA, n=232 1.22 (+0.60) 1.30 (£0.73) 0.366
Ist quartile 27 (24.3) 5 (20.7)
2nd quartile 26 (23.4) 0 (24.8) 0.547
3rd quartile 34 (30.6) 1 (25.6) (0.359)
4th quartile 24 (21.6) 5 (28.9)

CA-19-9, n=232 8.74 (+7.87) 6.92 (£6.71) 0.059
Ist quartile 25 (22.4) 35 (28.9)
2nd quartile 5 (22.4) 31 (25.6) 0.527
3rd quartile 0 (27.0) 28 (23.1) (0.147)
4th quartile 1(27.9) 27 (22.3)

only for men

PSA, n=101 0. 93 (£0.67) 1.17 (+£0.83) 0.125
Ist quartile 3 (35.1) 13 (20.3)
2nd quartile 0 (27.0) 17 (26.6) 0.343
3rd quartile 6 (16.2) 17 (26.6) (0.132)
4th quartile 8 (21.6) 17 (26.6)

only for women

CA-125, n=127 11.5 (£7.23) 15.8 (£12.7) 0.016
Ist quartile 1(29.2) 0 (18.2)
2nd quartile 1 (29.2) 2 (21.8) 0.071
3rd quartile 18 (25.0) 3 (23.6) (0.014)
4th quartile 2 (16.7) 0 (36.4)

AFP, oa-fetoprotein; carcinoembryonic antigen; CA-19-9, carbohydrate

antigen-19-9; PSA, prostate specific antigen; CA-125, cancer antigen-125
The statistically significant results are shown in bold type.
For these indices, the stratified analysis according to sex was not performed.
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Table 4-10. The past medical history and medication
informations in health interviews in participants with and

without periodontitis

. no periodontitis periodontitis
variable ( d 113) ( q 124) p-value
<mild, n= >mod, n=
(subgroup) (%) N (%) (p for trend)
myocardial infarction/angina pectoris, n=236
no 112 (100.0) 118 (95.2)
0.018
yes 0 (0.0) 6 (4.8)
stroke, n=236
no 110 (98.2) 124 (100.0)
0.135
yes 2 (1.8) 0 (0.0)
osteoporosis, n=236
no 102 (91.1) 119 (96.0)
0.124
yes 10 (8.9) 5 (4.0)
osteoarthritis, n=236
no 104 (92.9) 114 (91.9)
0.790
yes 8 (7.1) 10 (8.1)
tuberculosis, n=236
107 (95.5 119 (96.0
no (95.5) (96.0) 0.869
yes 5 (4.5) 5 (4.0)
infection, n=236
1 . 1 .2
no 03 (93.6) 05 (88.2) 0.157
yes 7 (8.4) 14 (11.8)
medication, n=236
90 (80.4 88 (71.0
no (80.4) (70.0) 0.094
yes 22 (19.6) 36 (29.0)
Stratified by sex
men n=40 n=66
osteoporosis (PMH/med), n=106
no 37 (92.5) 66 (100.0)
yes 3 (7.5) 0 (0.0) 0.024
women n=73 n=58
medication, n=131
no 60 (83.3) 40 (69.0)
yes 12 (16.7) 18 (31.0) 0.053

The statistically significant results are shown in bold type.
In the analysis stratified to sex, only the statistically significant results presented.
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Figure 4-1.

according to the severity of periodontitis

(a) The differences of average ratio of each bacteria according

to the severity of periodontitis

mean of ratio of each bacteria

periodontitis

—ratio of Pg
— ratio of Pi

— ratio of Tf
= - ratio of Tel
= = ratio of Fn
— ratio of Aa

(b) The differences of average ranks of

to the severity of periodontitis

mean of ranks for each bacteria

T T T
o 2 3

periodontitis

The levels of periodontitis (x-axis): 0, no periodontitis (including mild periodontitis);
2, moderate periodontitis; and 3, severe periodontitis

——Rank of Pg
— Rank of Fi

— Rankof Tf
—*Rankof Td
= = Rank of Fn
— Rank of Aa
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Table 4-11.

parameter and the quantity of periodontopathogen according

to different percentiles

Cut-off value

75" percentile

50™ percentile

for quantitative levels

of periodontopathogens

: low (75)

0.049
0.003
<0.000

high(25)

. low (50)

<0.000
<0.000
<0.000
<0.000

high(50)

Species

P. Gingivalis

P. Intermedia

T. forsythia

0.051

T. Denticola

0.880
0.688

0.190
0.860

F. Nucleatum

A. Actinomycetemcomitans
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Table 4-12. The composition of periodontal indices combined

with the quantitative levels of periodontopathogens
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Table 4-13. The association between periodontal health status
and health screening indices related to obesity in multivariate

model

(a) Summary table for the analysis

Perio o ) Periodontitis-
Clinical Periodontopathogen .
. . . periodontopathogen
_ periodotitis index .
Obesit complex index

species M1 M2 Pg Pi Td Tf Fn Aa Pg Pi Td Tf Fn Aa

waist circumference

total
men
women : : (+)
body mass index
total . . . (+) . . . . (+)
men
women

percent body fat

total : : (+) ) - : : S G R CO I G
men
women . . +H = S € B € I €O B €

abdomen fat-ratio
total
men

women
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Table 4-13. Continued

(b) The results of the periodontal indices significantly associated

with obesity (according to stratification by sex)

Outcome variable Explanatory variable

Stratum ORs (95% Cls)
Obesity indices Periodontal indices
total body mass index P.i 2.428 (1.244-4.738)
periodontitis-P.g 3.906 (1.227-12.434)
percent body fat P.g 2.887 (1.528-5.455)
P.i 2.809 (1.495-5.278)
periodontitis-P.g 2.498 (1.247-5.006)
periodontitis-P.i 3.493 (1.663-7.339)
periodontitis-T.d 2.292 (1.145-4.589)
men no significance
women  waist circumference P.g 2.398 (1.028-5.597)
percent body fat P.g 3.825 (1.622-9.019)
P.i 3.125 (1.364-7.160)
T.f 2.744 (1.207-6.239)
periodontitis-P.g 3.815 (1.579-9.218)

periodontitis-P.i
periodontitis-T.d
periodontitis-T.f

4.389 (1.795-10.733)
2.921 (1.242-6.869)
2.961 (1.263-6.944)

M1, mulitivariate model 1, common risk factor model: adjusted by age, sex, smoking, alcohol,
physical activity; M2, mulitivariate model 2, common and oral health risk factor model: adjusted
by age, sex, smoking, alcohol, physical activity, floss or interdental brush, gargle; Pg,
Porphyromonas gingivalis; Pi, Prevotella intermedia; Td, Treponema denticola; Tf, Tannerella
forsythia; Fn, Fusobacterium nucleatum; Aa, Aggregatibacter actinomycetemcomitans: OR, odds
ratio; 95% CI, 95% confidential interval.

All analyses were performed by logistic regression model 1, but analyses for clinical periodontitis
were done by both model 1 and 2. (+) means a positive association with statistically significant
OR and 95% CI (p<0.05).
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Table 4-14. The association between periodontal health status
and health screening indices related to cardiovascular

conditions in multivariate model

(a) Summary table for the analysis

Perio o . Periodontitis-
Clinical Periodontopathogen .
. . . periodontopathogen
periodotitis index .
CVD complex index

species M1 M2 Pg Pi Td Tf Fn Aa Pg Pi Td Tf Fn Aa
Hypertension

blood pressure

men . . . . . . . . . . . (_)
women

hypertension diagnosis

total :

men . . . . . . . . . . . (_)
women : : :
Dyslipidemia
total cholesterol

total . . . . . . . . (+)

men

women

triglyceride,

men : : : S GO I : =) () ()
women . . . . . . . . . . .
HDL-cholesterol

total

men

women

LDL-cholesterol,

total . . . . . . . . (+) (+)

men

women

apolipoprotein B

total (+) (+) : : : : : : S CO RN C)
men . . :

women (+) (+) : : : : : R G I G R O
dyslipidemia diagnosis

total :

men

women . . . . . . . . . . (+)
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(b) The results of the periodontal indices significantly associated

with cardiovascular conditions (according to stratification by sex)

Outcome variable Explanatory variable

Stratum Cardiovascular ) o ORs (95% ClIs)
Periodontal indices

indices

Hypertension

total hypertension (BP) periodontitis-T.f 0.401 (0.182-0.885)

men hypertension (BP) periodontitis-T.f 0.287 (0.101-0.819)

hypertension periodontitis-T.f 0.324 (0.118-0.885)

women hypertension A.a 0.334 (0.122-0.913)
Dyslipidemia

total total cholesterol periodontitis-P.g 3.802 (1.053-13.725)

men

women

LDL-cholesterol

apolipoprotein B

triglyceride

apolipoprotein B

dyslipidemia

periodontitis-P.g
periodontitis-P.i
periodontitis (M1)
periodontitis (M2)
periodontitis-P.i
periodontitis-T.d

T.d
periodontitis-P.g
periodontitis-T.d
periodontitis-T.f

periodontitis (M1)
periodontitis (M2)
periodontitis-P.g
periodontitis-T.d
periodontitis-T.f
periodontitis-T.d

3.631 (1.169-11.277)
3.195 (1.026-9.952)
2.628 (1.144-6.041)
2.623 (1.137-6.501)
4.366 (1.430-13.332)
2.948 (1.116-7.789)

0.034-0.868
0.046-0.816
0.026-0.522
0.044-0.794

0.174
0.194
0.117

(
(
(
0.186 (

)
)
)
)
4.561 (1.408-14.774)
4.624 (1.368-15.635)
4.215 (1.098-16.180)
6.257 (1.328-29.470)

( )

3.853 (1.015-14.627
2.456 (1.020-5.913)

M1, mulitivariate model 1, common risk factor model: adjusted by age, sex, smoking, alcohol,
physical activity; M2, mulitivariate model 2, common and oral health risk factor model: adjusted
by age, sex, smoking, alcohol, physical activity, floss or interdental brush, gargle; Pg,
Porphyromonas gingivalis, Pi, Prevotella intermedia; Td, Treponema denticola; Tf, Tannerella
forsythia; Fn, Fusobacterium nucleatum; Aa, Aggregatibacter actinomycetemcomitans: OR, odds
ratio; 95% CI, 95% confidential interval.

All analyses were performed by logistic regression model 1, but analyses for clinical periodontitis
were done by both model 1 and 2. ‘(+)" and ‘()" means a positive and negative association with
statistically significant OR and 95% CI (p<0.05).
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Table 4-15. The association between periodontal health status
and health screening indices related to diabetes and insulin

resistance in multivariate model

(a) Summary table for the analysis

Perio o . Periodontitis-
Clinical Periodontopathogen .
. . . periodontopathogen
periodotitis index .
DM complex index

species M1 M2 Pg Pi Td Tf Fn Aa Pg Pi Td Tf Fn Aa

Diabetes / Insulin resistance

fasting blood glucose (FBS) - impaired glucose tolerance (IGT)
total : ) ) ) : Ce)
men : : : ) : Ce)
women . (+) . . . . . . . . . . (-)
fasting blood glucose (FBS) - diabetes mellitus (DM)
total
men : ) ) ) : : : : : : : Ce)
women
hemoglobin Alc (HbAlc) - diabetes mellitus
total : : : ) : : : : : : : Ce)
men
women
diabetes diagnosis
total
men
women
Metabolic syndrome
metabolic syndrome
total
men . . . . . . . . . . (_)

women
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Table 4-15. continued

(b) The results of the periodontal indices significantly associated

with diabetes and insulin resistance (according to stratification by

sex)
Outcome variable Explanatory variable
Stratum ORs (95% Cls)
Diabetes indices Periodontal indices
Diabetes / insulin resistance
total FBS-IGT A.a 0.438 (0.224-0.856)
HbAlc periodontitis-A.a 0.218 (0.057-0.819)
men FBS-IGT A.a 0.193 (0.089-0.652)
FBS-DM periodontitis-A.a 0.320(0.107-0.955)
women FBS-IGT periodontitis-P.g 3.087 (1.045-9.121)
Metabolic syndrome
total no significance
men metabolic syndrome T.f 0.359(0.137-0.941)
women no significance

M1, mulitivariate model 1, common risk factor model: adjusted by age, sex, smoking, alcohol,
physical activity; M2, mulitivariate model 2, common and oral health risk factor model: adjusted
by age, sex, smoking, alcohol, physical activity, floss or interdental brush, gargle; Pg,
Porphyromonas gingivalis, Pi, Prevotella intermedia; Td, Treponema denticola; Tf, Tannerella
forsythia; Fn, Fusobacterium nucleatum; Aa, Aggregatibacter actinomycetemcomitans: OR, odds
ratio; 95% CI, 95% confidential interval.

All analyses were performed by logistic regression model 1, but analyses for clinical periodontitis
were done by both model 1 and 2. ‘(+)" and ‘()" means a positive and negative association with
statistically significant OR and 95% CI (p<0.05).
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Table 4-16. The association between periodontal health status
and health screening indices related to bone metabolism in

multivariate model

(a) Summary table for the analysis

Perio o . Periodontitis-
Clinical Periodontopathogen .
. . . periodontopathogen
periodotitis index .
Bone complex index

species Log Line Pg Pi Td Tf Fn Aa Pg Pi Td Tf Fn Aa

osteocalcin

total

serum C-telopeptide (CTX)

total

25-0OH vitaminDs

total

alkaline phosphatase (ALP)

total +) () e T N

(b) The results of the periodontal indices significantly associated

with bone metabolism (according to stratification by sex)

Outcome Explanatory
variable variable o

Bone metabolism Periodontal ORs (35% Cls) B. t. p-value
indices indices

periodontitis 1.024 (1.006-1.042) 0.198, 2.806, 0.006

periodontitis-4Q  0.057 (p for trend)

1Q 1 (reference)
alkaline 2Q 2.254 (0.987-5.147) -
phosphatase 30 1.994(0.826-4.814)
4Q 3.229(1.366-7.631)
periodontitis-P.g = 0.142, 2.014, 0.045
periodontitis-P.i - 0.175, 2.493, 0.013
periodontitis-F.n - 0.140, 1.942, 0.054
3 o 1| g TS
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(c) The scatter-plot of alkaline phosphatase in linear regression

model (alkaline phosphatase)

150

125+

100

ALP (UIL)

Standardized predicted values

Log, logistic regression model; Line, linear regression model; Pg, Porphyromonas gingivalis; Pi,
Prevotella intermedia; Td, Treponema denticola; Tf, Tannerella forsythia; Fn, Fusobacterium
nucleatum; Aa, Aggregatibacter actinomycetemcomitans; OR, odds ratio; 95% CI, 95% confidential
interval; B, standardized coefficient beta.

The analyses with clinical periodontitis index were performed by both logistic regression and
linear regression, and adjusted by model 1, which is the mulitivariate common risk factor model:
adjusted by age, sex, smoking, alcohol, physical activity. The analyses with periodontopathogen
and complex indices were performed by linear regression, and adjusted by model 1. The ‘(+)
and ‘(-)’ means a positive and negative association with statistically significant OR and 95% CI
(p<0.05). The results presented as OR and 95% CI in logistic and B, t, and p-value in linear
regression model.

For these indices, the stratified analysis according to sex was not performed.
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Table 4-17. The association between periodontal health status
and health screening indices related to inflammation and

oxidative stress in multivariate model

(a) Summary table for the analysis

Perio o . Periodontitis-
Clinical Periodontopathogen .
. e . periodontopathogen
periodotitis index .
I.O.S complex index
species Log Line Pg Pi Td Tf Fn Aa Pg Pi Td Tf Fn Aa
Inflammation

C-reactive protein (CRP)
total
ferrtin
total
Oxidative stress
homocysteine
total (+) (+)
folate
total
vitamin By,

total

(b) The results of the periodontal indices significantly associated

with inflammation-oxidative stress (according to stratification by

sex)
Outcome Explanatory
variable variable
— - ORs (95% Cls) B, t, p-value
Oxidative stress Periodontal
indices indices
homocysteine periodontitis 4.758 (1.159-19.526)  0.346 2.147 0.047
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(¢) The scatter-plot of inflammation and oxidative stress indices in

linear regression model (ferritin, homocysteine, and folate)

ferritin

Homocysteine (umoliL)

folate(pgidl)

200.0-

150.0-

100,07

50.0

Standardized predicted value

20.0

18.0

1609

14.07

120

10.0

Log, logistic regression model;
Line, linear regression model;
Pg, Porphyromonas gingivalis;
Pi, Prevotella intermedia;

Td, Treponema denticola;

Tf, Tannerella forsythia;

Fn, Fusobacterium nucleatum;
Aa, Aggregatibacter
actinomycetemcomitans;

OR, odds ratio:

95% CI, 95% confidential interval;
B, standardized coefficient beta.

The analyses with clinical
periodontitis index were performed
by both logistic regression and linear
regression, and adjusted by model 1,
which is the mulitivariate common

Standardized predicted value

20.0

15.0

10.0

o risk factor model: adjusted by age,
sex, smoking, alcohol, physical
activity. The analyses with
periodontopathogen and complex
indices were performed by linear
regression, and adjusted by model 1.
The ‘(+) and ‘(-) means a positive
and negative association with
statistically significant OR and 95% CI
(p<0.05). The results presented as OR
and 95% CI in logistic and B, t, and
p-value in linear regression model.

For these indices, the stratified
2 7 7 H H analysis according to sex was not
Standardized predicted value performed.
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Table 4-18. The association between periodontal health status
and health screening indices related to tumor markers in

multivariate model

(a) Summary table for the analysis

Perio o . Periodontitis-
Clinical Periodontopathogen .
. . . periodontopathogen
periodotitis index .
Tumo complex index

species Log Line Pg Pi Td Tf Fn Aa Pg Pi Td Tf Fn Aa
o-fetoprotein (AFP)

total

carcinoembryonic antigen (CEA)

total

carbohydrate antigen (CA)-19-9

total (-) (-) : : : ‘ ‘ ‘ ‘ () () ()
prostate specific antigen (PSA)

men . . . . . o (0)

cancer antigen (CA)-125

women  (+) () () - @ @)

(b) The results of the periodontal indices significantly associated

with tumor markers (according to stratification by sex)

Outcome Explanatory
variable variable
Tumor marker Periodontal ORs (95% Cls) B. t. p-value
indices indices
CA-19-9 periodontitis 0.951 (0.911-0.992) -0.172, -2.370, 0.019
periodontitis-T.d - -0.159, -2.207, 0.028
periodontitis-T.f - -0.163, -2.277, 0.024
periodontitis-F.n - -0.150, -2.045, 0.042
PSA (men) F. n - -0.297, -2.827, 0.006
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(b) Continued

Tumor .
Periodontal
marker o ORs (95% Cls) B, t, p-value
o indices
indices
periodontitis 1.087 (1.023-1.155) 0.241, 2.776, 0.007
periodontitis-4Q 0.027 (p for trend)
1Q 1 (reference)
20 1.668 (0.507-5.486) -
CA-125 30 2.897 (0.824-10.080)
(women) 4Q 7.693 (1.981-29.878)
P. g - -0.246, -2.792, 0.006
periodontitis-P.i - 0.175, 2.493, 0.013
periodontitis-F.n - 0.140, 1.942, 0.054

(¢) The scatter-plot of serum tumor markers in linear regression
model (CA-125)

50.0

40.0

30.0

CA-125 (pgimL)

20.0

10.0

Standardized predicted value

Log, logistic regression model; Line, linear regression model; Pg, Porphyromonas gingivalis; Pi,
Prevotella intermedia; Td, Treponema denticola; Tf, Tannerella forsythia; Fn, Fusobacterium
nucleatum; Aa, Aggregatibacter actinomycetemcomitans; OR, odds ratio; 95% CI, 95% confidential
interval; B, standardized coefficient beta.

The analyses with clinical periodontitis index were performed by both logistic regression and
linear regression, and adjusted by model 1, which is the mulitivariate common risk factor model:
adjusted by age, sex, smoking, alcohol, physical activity. The analyses with periodontopathogen
and complex indices were performed by linear regression, and adjusted by model 1. The ‘(+)
and ‘(-)’ means a positive and negative association with statistically significant OR and 95% CI
(p<0.05). The results presented as OR and 95% CI in logistic and B, t, and p-value in linear
regression model. For these indices, the stratified analysis according to sex was not performed.
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Table 4-19. The association between periodontal health status
and past medical history and medication in multivariate

model

(a) Summary table for the analysis

Perio o . Periodontitis-
Clinical Periodontopathogen .
. . . periodontopathogen
periodotitis index .
PMH complex index

species M1 M2 Pg Pi Td Tf Fn Aa Pg Pi Td Tf Fn Aa
thyroid dysfunction

total . . . . . . (+) . . . . . (+)
men . . . (+)
women : : : : : o (#)

prostate disorder

men . . . . . . (_)

osteoporosis

total (-) (-) =) - : S S G I C B O B O B
men . : : : : : : ) ) ) () ()
women . . . . . . (_) . . (_) . . (_)
osteoarthritis

tOtal . . . . . . (_)

men . . . . . . . . . . . . . (_)
women

tuberculosis

total

men

women

infection

total : : : : : C(+)

men .

women

present medication

total

men

women
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(b) The results of the periodontal indices significantly associated

with past medical history (according to stratification by sex)

Outcome variable

Explanatory variable

Stratum Medical history . o ORs (95% Cls)
indices Periodontal indices
total thyroid dysfunction F.n 2.098 (1.002-4.392)
periodontitis-F.n 2.636 (1.003-1.102)
osteoporosis periodontitis (M1) 0.206 (0.047-0.915)
periodontitis (M2) 0.142 (0.029-0.694)
P.i 0.221 (0.052-0.944)
F. n 0.083 (0.010-0.696
periodontitis-P.g 0.182 (0.045-0.735)
periodontitis-P.i 0.072 (0.015-0.351)
periodontitis-T.d 0.169 (0.042-0.681)
periodontitis-T.f 0.167 (0.041-0.679)
periodontitis-F.n 0.061 (0.012-0.304)
osteoarthritis F.n 0.204 (0.043-0.973)
Infection F.n 4.748 (1.422-15.861)
men thyroid dysfunction P.i 3.813 (1.090-13.337)
prostate disorder F. n 0.204 (0.043-0.973)
osteoporosis periodontitis-P.g 0.022 (0.001-0.416)
periodontitis-P.i 0.030 (0.002-0.513)
periodontitis-T.d 0.026 (0.001-0.483)
periodontitis-T.f 0.022 (0.001-0.416)
periodontitis-F.n 0.017 (0.017-0.429)
osteoarthritis periodontitis-A.a 0.023 (0.001-0.479)
women  thyroid dysfunction F. n 4.944 (1.114-21.944)
osteoporosis F. n 0.071 (0.007-0.708)
periodontitis-P.i 0.171 (0.033-0.886)
periodontitis-F.n 0.146 (0.027-0.797)
M1, mulitivariate model 1, common risk factor model: adjusted by age, sex, smoking, alcohol,

physical activity; M2, mulitivariate model 2, common and oral health risk factor model: adjusted
floss or interdental brush, gargle; Pg,
Prevotella intermedia; Td, Treponema denticola; Tf,
forsythia; Fn, Fusobacterium nucleatum; Aa, Aggregatibacter actinomycetemcomitans, OR, odds

by asge,

sex,
Porphyromonas gingivalis; Pi,

smoking, alcohol,

ratio; 95% CI, 95% confidential interval.

All analyses were performed by logistic regression model 1, but analyses for clinical periodontitis

were done by both model 1 and 2: ‘(+)" and ‘()" means a positive and negative association with

physical activity,

statistically significant OR and 95% CI (p<0.05).
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Abstract

The association between periodontitis,
periodontopathogens and health screening:

focused on the examinees of

hospital-based health screening program

Park Ji-A
Department of Preventive and Social Dentistry

The Graduate School, Seoul National University
(Directed by Prof. Jin Bo-Hyoung, DDS, MSD, PhD)

Periodontitis is a chronic inflammatory disease leading to
the destruction of periodontal tissue including alveolar bone
loss by immuno-inflammatory response between the host
immune system and microbes. The periodontal pathogens in
dental biofilms, its lipopolysaccharide, and proinflammatory
cytokine play an important role in the etiopathogenesis of
periodontitis. In addition, the local inflammatory mediators
have effect on systemic inflammation, and periodontitis
interacts with many complex systemic conditions including
obesity, diabetes, and cardiovascular disease. Thus, it is
important to evaluate the relationship between periodontal
disease and systemic health in various aspects. Therefore,
this study aimed to examine the association between

periodontitis, periodontopathogens and health screening
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indices reflecting the systemic health status, and to evaluate
the relationship between comprehensive periodontal health
status and health screening indices by using the complex
periodontal indices combined with the presence of

periodontitis and distribution of periodontopathogens.

The participants were a total of 237 people who underwent
a comprehensive health screening at the center for health
promotion and optimal aging in Seoul national university and
extra oral examinations from March 2013 to March 2105. In
the health screening program, were the data for seven
categories of health risk factors and systemic diseases
(systemic health status) including obesity, cardiovascular
abnormal conditions, diabetes and insulin resistance, bone
metabolism, inflammatory and oxidative stress, tumor
markers, and medical history and health habit (systemic
health behaviors) including smoking, alcohol intake, and
physical activity collected. In the oral examinations, were the
examination for periodontitis (peridontal health status) and
the interview for oral health habit (oral health behaviors)
conducted. Also, the quantitative analysis was performed for
six periodontopathogens (Porphyromonas gingivalis,
Treponema  denticola, Tannerella  forsythia,  Prevotella
intermedia, Fusobacterium nucleatum, and Aggregatibacter
actinomycetemcomitan) in subgingival biofilms and gingival
crevicular fluid using real-time polymerase chain reaction. As
inducing the complex periodontal indices combined with the
periodontitis and the quantitative levels of pathogens, the

association between three periodontal indices of periodontitis,

1 &+
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periodonto-pathogens, and periodontitis-periodontopathogen
indices and health screening indices were analysed in

multivariate logistic and linear regression model.

Several health screening indices were  statistically
significantly associated with periodontitis, the quantitative
levels of six periodontopathogens, and complex periodontitis-
periodontopathogen status. Complex periodontal indices were
widely associated with health indices compared to single
periodontitis or periodontopathogen indices. The detailed
results for the association between comprehensive periodontal

health status and health screening indices were as follows.

1. Of health screening indices, serum apolipoprotein B,
alkaline phosphatase, homocysteine, and a tumor marker
cancer antigen-125 were positively associated with
periodontitis, whereas another tumor marker carbohydrate
antigen-19-9 was done negatively. These indices also had
the association with periodontopathogens and complex
periodontal status including P. gingivalis, T. denticola, T.

forsythia, P. intermedia, and F. nucleatum.

2. Several health screening indices which were not
significantly associated with periodontitis, presented the
association with periodontopathogens and periodontitis-
periodontopathogens complex indices. Major health risk
factors such as obesity, cardiovascular status, and
diabetes were mostly positively associated with P

gingivalis, T. denticola, T. forsythia, and P. intermedia. F.
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nucleatum-related indices were also associated with some
diseases in extra-oral body parts and tumor markers, and
A. actinomycetemcomitans-related indices were negatively

done with some health indices such as diabetes.

3. In stratification analysis according to sex, as the sex had
the effect on the interaction between periodontal health
status and systemic health status, the direction of
associations were different depending on men and women.
Most health indices such obesity and hyperlipidemia
showed a positive association with periodontal health
indices in women, which was stronger whereas the

significance was weaker or disappeared in men.

In conclusion, the complex periodontal indices combined
with the presence of periodontitis and the quantitative levels
of periodontopathogens explained comprehensively the
association between periodontal health status and systemic
health problems. In other words, the simultaneous
consideration for clinical and microbial periodontal indices
presented higher prediction for the interaction between

periodontal tissue and systemic health problems.

Keyword: health risk factor, health screening indices,
periodontitis, periodontopathogens, systemic disease
Student number: 2012-22170
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