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ABSTRACT

Objectives: The purpose of this study was to comprehensively examine the relationship
between periodontal disease and high-sensitivity C reactive protein (hs-CRP) level. Methods:
This study was conducted using the data from the sixth Korea National Health and Nutrition
Examination Survey. SPSS 18.0 for Windows was used for statistical analysis. The data were
collected from 4,576 subjects aged =19 years. To analyze the association between periodontal
disease and hs-CRP level, chi-squared test and logistic regression analysis were used. Results:
Consequent to correcting all the disturbance variables, the moderate risk of hs-CRP was 1.39
times higher in patients with periodontal disease than in those without (OR=1.39; 95% Cl:1.14-
1.69), whereas the high risk of hs-CRP was 1.10 times but there was no statistical significance
(OR=1.10; 95% CI:0.79-1.53). Conclusions: Periodontal disease contributes to raising the risk
of systemic inflammation and hs-CRP from low to moderate. Periodontal disease is associated
with an early rise in hs-CRP.

Key Words: Chronic disease, C-reactive protein, Inflammation, National health and
nutrition examination survey, Periodontal diseases
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Table 1. Characteristic of study population (N=4,576)
Characteristics Division N %
Gender Male 2,009 50.1
Female 2,567 49.9
Age (yrs) 19-39 1,235 38.2
40-59 1,821 41.3
=60 1,520 20.5
Marital status Married 3,828 76.6
Unmarried 748 234
Income (quartile) Low 791 13.8
Middle-low 1,097 22.8
Middle-high 1,286 31.3
High 1,375 32.1
Education <Elementary school 897 14.6
Middle school 467 8.6
High school 1,455 37.2
=College 1,446 39.6
Hypertension No 2,947 74.6
Yes 1,386 25.4
Diabetes mellitus No 3,753 91.8
Yes 470 8.2
Renal failure No 3,668 89.6
Yes 622 10.4
Smoking No 3,690 78.6
Yes 769 214
Periodontal disease No 3,024 70.3
Yes 1,552 29.7
hs-CRP (mg/L) <1 3,265 729
1-3 936 19.6
>3 375 7.5

hs-CRP, high sensitivity C-reactive protein
Values are presented as unweighted N and weighted %

2, Q1 Atelely E4 5l AZEHAS L0 IHE hs-CRP2| +=Z X}0|

AT dRte] 1TtALE]ERA W 7 E/dol| w2 hs-CRPE] 4~ *fo|o]] thgh 24 Zk= <Table 2>
oF Ztt.

QITALRISHY B/ FollX A, A, 7HAS, wS4<ol w2t hs CRP2] 42%0l| f-23t xlo]7} I3k
Ty Ae/delol w2 hs- CRP -2 A4 §-2)/d o] ERIA] 29kt /g ol whE 2jo]oljA] hs-CRP7}
A91&RN A7 70.7%, 01/ 75.0% = UHERS oM, S 7397 Had 21.6%, o143 17.6%, 191
789 243 7.7%, o3 74%=E LR} ol w2 f-olgt xfo] 7t LFERGTHp=0.011). HEd' Afolol|Al=
hs-CRP %93 150114 19-39417}17.8%, 40-59A17}19.6%, 604 0]Af0] 22.8%= LIERor, 1918 1.5
ol| A 19-39A17} 7.4%, 40-59A117F 6.29%, 60A] ©1/d0] 10.7%= UrERF S8 2 1913 B 604 o)do] 71
=] UERATHp<0.001). 7FEASoll b hs CRPE AHES]4= FollA] stofl aidshk= 150l F:91H 22.5%,
1E 10.9%= 7P A JERATHp<0.001). g<p<ro]l k2 hs-CRPE= 258t uEdolst 15| S99
26.6%, 1913 12.3% 2 7P =A] LERSTHp<0.001).
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A 54990 18, T, AR, F)dol whE hs CRPE] 52 2 -Rof 3t 2bo)7F Ql3iet aredet
2 G FEARE hs-CRP S92 19l follA B A UeRsttH(p<0.001). A1 582 H=hs-CRP -2
At 1FolM A YERITHp=0.015). FAHEAA= hsCRP SAF T TollA] =7 vehdth
(p=0.003).

Table 2. hs-CRP levels according to general and health-related characteristics

High sensitivity C-reactive protein

Characteristics ~ Division Al 13 meL. >3mglL p
Gender
Male 70.7+1.3 21.6+1.2 7.71£0.7 0.011
Female 75.0+1.0 17.610.9 7.410.6
Age (yrs)
19-39 74.8+1.5 17.8+1.3 7.4%09 <0.001
40-59 74.2+t1.3 19.6+1.2 6.2+0.7
=60 66.5t1.3 22.8+1.2 10.7+0.9
Marital status
Married 71.7+0.9 20.410.8 7.9+0.5 0.060
Unmarried 76.7+2.0 17.0£1.7 6.31t1.1
Income (quartile)
Low 66.61+1.8 22.5+1.6 109+1.4 <0.001
Middle-low 69.3+1.7 22.0+1.5 8.71£0.9
Middle-high 74.7+1.4 18.8+£1.2 6.510.8
High 76.3+1.5 17.3*+1.4 6.410.8
Education
<Elementary school 61.1£2.0 26.6*1.8 12.3£1.5  <0.001
Middle school 72.8+2.4 19.3£2.0 79+14
High school 75.0£1.3 18.3*+1.2 6.710.8
=College 749+1.5 18.9£1.3 6.210.7
Hypertension
No 75.8+1.0 17.5+0.9 6.710.6 <0.001
Yes 639x1.6 26.1+1.4 10.0+0.9
Diabetes mellitus
No 74.4%0.9 18.8+0.8 6.8+0.5 <0.001
Yes 55.14+2.8 29.84+2.7 15.1£1.9
Renal failure
No 73.5+0.9 19.4+0.8 7.1£0.5 0.015
Yes 67.0£2.0 23.1+1.9 9.9+1.5
Smoking
No 74.31+0.9 18.7£0.9 7.0£0.5 0.003
Yes 67.61+1.8 23.0+1.7 94+1.1
Periodontal disease
No 75.8+1.0 17.1£0.9 7.1£0.5 <0.001
Yes 66.1+1.4 254+1.2 8.51£0.9
“by chi-square test

Values are weighted percentages=standard error
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2|48} 92} he-CRP 49391 27} 66.1% 2 2|F2Ho] 9= thaka} 75.8% E ot WA el o
H, Z9]991 = 254% 2 2|FA%o] gl tAA} 17.1%H 0 A UERG L, 11913091 B9% 85% 2
2)FA%0] o= TR} 7.19% Tk A LRt p<0.001).

3. X|=ZEeh| 2 hs-CRP2| £

2| 58% 3t hs-CRPe| ¥t d S AISH k= <Table 3>1} 2t

2|FA%E Gk 2154% o] gl tVdAlel Hlsh hsCRP7F &1 3ol 2 3=~} 1708 (odds ratio
[OR]=1.70; 95% confidence interval [CI]:1.43-2. 02) 1930 2 w7} 1.36H) =UTHOR=1.36; 95%
CI'1.03-1.80). Model 12/, A== BAI o, X248t 827} x|54%o] gl tiVdAlol vlsl hs-
CRP7}HE9 3ol 2 A =7t 162812 -5-2fa kA =] e O LHOR=1.62; 95% CI:1.34-1.96), 1.13o] 2
A3 == 1.30H1 = UERHARHEA1A] 52432 SIATHOR=1.30; 95% CI:0.95-1.77). Model 2+= Model 1°]]
AN, 71 AE, W842S 2712 HAElglon, 2|54 At 215 8g o] gl TRl Hs)
hs-CRP7} Z-9130] 2 AH =7} 15082 F-o]5kA] =] LR O LHOR=1.50; 95% CI:1.23-1.82), 119{3]0]
2 IR 1.2280 2 ERRA RS A frold2 IUTHOR=1.22; 95% CT; 0.87-1.69). Model 32 Model 2
of| 17t 4901 TS, W, AR, S912 SR Aol o, x| FAg RrA | x| dgho] gl
tiVdztel vlsh hs-CRP7t &:913o] 2 Y3 =7} 1.3981 2 R-olskA] A UepHOLHOR=1.39; 95% CL:1.14-
1.69), 1913lo] 2 A e L1082 UEREAITH A -0)/8-2 QIATHOR=1.10; 95% CL:0.79-1.53).

Table 3. Logistic regression analysis for periodontal diseases and hs-CRP

High sensitivity C-reactive protein

<1 mg/L 13 mg/L >3 mg/L Wald p
Crude 1 1.70 (1.43-2.02)  1.36 (1.03-1.80) 18.99 <0.001
Model 1" 1 1.62 (1.34-1.96)  1.30 (0.95-1.77) 8.57 <0.001
Model 2 1 1.50 (1.23-1.82)  1.22 (0.87-1.69) 5.50 <0.001
Model 3™ 1 1.39 (1.14-1.69)  1.10 (0.79-1.53) 6.95 <0.001

Values are estimated odds ratio(95% confidence interval)

" adjusted for sex, age

" adjusted for sex, age, marital status, income, education

" adjusted for sex, age, marital status, income, education, hypertension, diabetes mellitus, renal
failure, smoking

X3t ol
'5"é|' x oot

2 A=2015E =91 PO&"JEWEEﬁﬂﬁ}Oﬂ = /g 1ef 2l2gt o ok hs-CRPoe] A
S YolEAA} SI9At. I A, AT, BEH, THAS, waeE, B, T, AR, 598 2

SIS mf x| A f AP x| Ao %’i%:— tVdAtel Hls hs-CRP7H5-913lo] 2 =7t oF 148 =2 &
OloiA| =] Yefst o, 19f3lo] E I ww oF 118 = YeFS AT 3414 2482 eigith

Syt Adle] x|Aleht ARk Ql E/d o] Hel/d S B Widol|A, lsdo] 37 Fkg, wsao
FS4E, FAloIA x5 Hlgo] ol = o0& YEIRTH20] ook = 21]9] AAA 1 s B
H 2|5 7“9}4 Aol o] Ado] Q= A& UG O M. Sqolastra S{13]9] AAIA 1 At
ol M= A2 Tz} x| Aol o] A} Sl A 0 & YERiTH

hs-CRPE E3glsto] &3 ofl2o]= A QIE}E71-6, soluble intercellular adhesion molecule-12] 47}4]
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QB 157 ekt om, 19jo 18 Sl TG A e L291E Uelston §44
Folido] LeiA) Slokon] ek ke 169RR ettt BE W3hASS HASISS wl hsCRP 4
F} 2L HA|e] %zmj | L06Hl, T1910] 09182 Uepgton 5 SA40 2 Gofsi
2istom, heCRP 47 189} 84}0] AR oh7bA|2 F9lao] 10sHH, 319)3do] 1118z Lebt
20 oAb 5207 9142 Al & 7ol 23 ol 82l tlol o
Aol o hs <l 3910|912l L7 20| 8 912l Lo fefovt o e
e 0245 Holi= 2518101 D SIE4o] L399, 29/8lo] £ ARBS LIONZ e 2t et
A2 MOICKD U4 Sick X352 419|617 A b CRPE Ao Z SO A4 A
ol 7lolalLt o] & IO R A5 A7 Zolhe 2|58 3 ohjet o} 22 T 1Alste] gl
7 BH o2 At 202 AZlelct neb X313k hsCRPE) 27] A4t Bado] Slrka 4

N
e

>

XIZZ‘QP 72t hsCRPO] 4HAE 2 A77F Aol EE0] 2 dret 22 Vel e/l o
302 hsCRP £}& Hlash= Aol ofedgol AT S5AIFEeA} 11793 et Al 1492 o=
Bttt 2| 2G9S 25510 CRPE=E H| St o] %[24]4 AolA] /A F2kaAo] 6 mm o<l
ARk 2|5 Ae] X2 HH CRP 57} 2] F2k4vAo] 3 mm of5H] 2473k Algtol] His) fofs}]
=7Uergth 2 AollA] B 112} 5k hsCRP =2 fARR CRP w22 37 ¢ =U X588kt ot
Atz X782k CRP & =0) el & Hl w2 Atol|M x| 582k ebn Ql= TV g7 24738t A
o v]af) B4 A 2913 1.78), 11913 1.368) -9-2l5}A] o} x|525k} CRP 5-=.90] Beddo] 9k 512
=2

Noack 5{25]2] AA-ollMx|52%to] gli= tiVdAt 655, S50 /A FAAAS Hol= tldzt 599,
250 QU HApAAS Hol= Tl gt 5079 A AR B4 F CRP 5= ] A3 x| 528%
o] gl thdAF 17 mgll, 5% A/dA FRAA tVdAt 278 mg/L, A= A Bt didAt 406
mg/L & {-2J3k 2}o| 2 B 0 H(p>0.036), CRPS] 527} 3 mg/L o1 I8 169, 237, 38%2 323t
2ol 5 EATHp>0.034). ©h= hs-CRP7}F 1 mg/L ol/de] = ARe] Hlgo] X|5a%o] gl
24.2%, 21527 fRALOIA] 339%E ERI & 1l 7*42} FrAFske. Tk Noack 52 ltollA] |54
o] FA=E Uie HHH 2 Atolli = 2|588he] R72 JEsto] hsCRPO] ¥he/d 2 Ami Hof &= ot
k] Auto) Zpol7} Qlrkar shAlck.

x| 5Agho] = tvdAtel x| dgto] gl tdAtoll A 215 %) 8 219 hs-CRP 75 H] a3t Paraskevas
Sl2612] AAA 17 Aol x| x| EAgkAte} o2 Afo|] Tt hs-CRPE= 1.56 mg/L f2Jgh 2lolg Bl
om(p=0.00) x|F3gkA} 0] XX & F hs-CRPY| == B+ 0.5 mg/L B Sk (p=0.02) X528k} hs-
CRP 7H AP} Qlohs 2 o] 378 Sihy] Stk

2|5 AL 80 ot x|5Ato] gls tbd AR 0% TV o2 ASAIFEZA hs CRPFS H|wd
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Carlose} Isabel[419] Q1704 & 4-:0] hs CRPE 1291 1] o] 2|238to0] Gl thadlollA] 206, 2|
g0l 650 5213 Aol 2 eI o= hs CRPZ} 1 mgll, ool Ehe Algfe] vl go] 77
Slo] Gl thRlolN 24206, 71588 8AloIA 339%2 191 2 Qo] Artetulsssict sl o
& Carlose} Isabell4]2] Q1704 3] 7ol 110722 eio) 457601 2 Q1] uls) chat
A7t o] 5 27ke] 317k B 24 7Hs o] 9k otk £ 17 A< 1 mglLE 7120 13 mglL 7t
SJeo] A7 HE S A LTONE Uk 4, 917), 28, 18, 74745, T, e, A8, B
25191 1) LI9NR §0J5HK)0 1 4217k 234 Zo] = QP2 B3tk o= CarloseHIsabell4) &
FOIE S5, 98NS A, 5 U 58 28 AT 2 s ok e
P2 Ho| 1 gIck 2} glo] i ZAstelehs Aol FaE nlE 4 O MAE-S Hrhet vl
AT QU i
£ Qo 27 Ago] gl Thlel tixtelo R x|5agkat he CRPole] HFRAS Tote 42
of QIrfEbAE =517 ofIck 2t x50 1Ale) 5| Hol g ]3| 2 5ol hs CRP #of
Ueh 9162716 3 SYARRIA 52 wlotet 4+ QIgick ook, I3ols 27sk £ gy XA
Al
_16—_

NO.u..("

-E

§

m&"

o =
32141 @3 E hs CRPOFS] TS Ui Q1TSS thg 0 2 Apsto] 1 ke Autehe 4 gl
A el B0 o] Bk AAE 0 2 M 4 ek
S 91517] 913 2171.2) uiefo] wju], G X798 2ol hs CRP2)
EOﬂ A P e M

2E

B e S AT G2 o R Ao APl ) e
S ANAR AR AR

A
(o]
B 3 45763 S SO QIFAISIEA S48 174271 SAI hs CRE®) 2H S
5% 570l W2 hs CRP 40 2ol 2 Yokui7] 9ol 2AIAH 872492 Alegat 2} E}Ewg% 4
gg
1

-

. X|FR% 38 A= hsCRP A2 74971 66.1%2 2|58%to] Q= thdA} 75.806 2Tt S| LieRyt
on, A AP 254% 2 X|FA0] gl AR 17.19%E0 A e, 1191191 739 8.5%
2 2|F%o] gl oA} 7.1% 20} 57 LERGTHp<0.001).

2. X5 FHAkE X 5Agto] gl tVdAtel Hlsh hs:CRP7H59130] 2 919 =7 1.708 (OR=1.70;
95% CI:1.43-2.02), 19130 2 913 =7}1.36H] =JUTHOR=1.36; 95% CI:1.03-1.80).

3.73, A%, A/H, 7S, wgeE, NEY, B, AR, §UE 51 BAR Au 25de &
A7E 2ol gl tvdAlell Hish hsCRP7H5-9130] 2 913 =7 1.3 = f-of5hA] 71| Urehgtont
(OR=1.39; 95% CI:1.14-1.69), 11.91&l0] 2 3 == 110812 LR AT SA14 7242 QIICHOR=1.10;
95% CL:0.79-1.53).

fle] At Fotel & w, XA 410] AF A #Q hsCRPE A9IFollM FH o2 517 =
7ol 7]oghc}. 1|52 hsCRPE] 27| Ad5t BaiAo] Qlck
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