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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 2.8
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 72.9
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-CRPL| +=F X}0|

AT dRte] 1TtALE]ERA W 7 E/dol| w2 hs-CRPY] 4~ *fo|o]] thgh 24 Hk= <Table 2>
ozt

QITALRISHY B/ FollX A, A, 7HAS, wS4ol w2t hs-CRP2] 425%0l| -2t xlo]7} I3k
Tefuh AE/fEol w2 hs-CRP -2 BA1A -2l o] YehA] eigtet. Aol whE x}olol| A hs-CRP7}
913N 713 70.7%, 01/ 75.0% = LR oM, 911 7397 Had 21.6%, o173 17.6%, 1913
789 243 7.7%, o3 74%=E LR} ol w2 f-olgt xfo] 7t LFERGTHp=0.011). HEg' Afolol|Al=
hs-CRP %93 150114 19-39417}17.8%, 40-59417}19.6%, 604 0]Af0] 22.8%= LIERom, 1918 15
ol|A 19-39A17} 7.4%, 40-59A117} 6.29%, 60A] ©1/d0] 10.7%= UrERF S8 1913 B 604 o)dol] 71
=] JERATHp<0.001). 7FEA5oll b2 hs CRPE ARE]4= FollA] stofl aidshk= 150l 913 22.5%,
TE 10.9%= 7P A JERATHp<0.001). g<p<ro]l k2 hs-CRPE= 258t uEHolst 15| T3
26.6%, 1913 12.3% 2 7P =A] LERSTHp<0.00D).
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A 54990 18, T, AR, 7o whE hs CRPE] 52 2 -Rof 3t 2fo)7F Ql3iet aredet
2 G FEARE hs-CRP S8 2 19l follA B A UeHsttH(p<0.001). A1 58 2= hs-CRP -2
At 1olM =A YERITHp=0.015). FAHEAA= hsCRP SAF T TollA] =4 vehdth
(p=0.003).

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

High sensitivity C-reactive protein

Characteristics ~ Division Azl 13 melL. >3 malL p
Gender
Male 70.7+1.3 21.6+1.2 7.7£0.7 0.011
Female 75.01+1.0 17.61+0.9 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 20.440.8 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 639£1.6 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 67.6+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 8.510.9
“by chi-square test

Values are weighted percentages=standard error
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2)FAg0] o= TR} 719 Tk A LRt p<0.001).

3. X|=ZEeho| 2 hs-CRP2| £

2| 58% 3t hs-CRP2| ¥ed/d S A5t Aah= <Table 3>1} 2t

2|F2%E FHAL= 2154% o] gl tVdAlel Hlsh hsCRP7F &30l 2 913 =7} 1708 (odds ratio
[OR]=1.70; 95% confidence interval [CI]:1.43-2. 02) 1930 = w7} 1.36H) =UTHOR=1.36; 95%
CI'1.03-1.80). Model 12/, A== BAH o, X248t 27} x|54%to] gl tiVdAlol vlsh hs-
CRP7}HE9 3ol 2 A =7t 162812 -F-2J5HA] =] LERHOLHOR=1.62; 95% CI:1.34-1.96), 1 Fo] =
A3 == 1.30H12 UERHARHEA1A] 52432 ¢IATHOR=1.30; 95% CI:0.95-1.77). Model 2+= Model 1°]]
AN 71 AS, W842S 271R BAElglon, 2|54 A 215 4g o] gl TRl Hs)
hs-CRP7} Z-9130] 2 AH =7} 15082 F-o]kA] =7 LRk O LHOR=1.50; 95% CI:1.23-1.82), 11.9{&]0]
2 IR 1.2280 2 ERRA A frol/d2 IATHOR=1.22; 95% CT; 0.87-1.69). Model 32 Model 2
of| 7= B3R Y, Wi, AR, S912 SR Aol oM, x| FAgh RrA | x| Fdgho] gl
ozl vlsh hs-CRP7} 5:9130] 2 Y3 =7} 1.3981 2 R-olskA] A R oL HOR=1.39; 95% CL:1.14-
1.69), 1913lo] 2 A= L10uH= UEREAITH A -0)/d-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 17 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

3t ol

'5"é|' x o|-

B oL 9015 )7 l—cgook_{}\}x]-eéil-ﬂ.%}oz] Sl= AJ9l0] 2|53k o Kol hs-CRPFR] AFHA|
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SIS w x| A f AL x| Ao %’i%:— oAl Hish hSCRP7]’F‘|4 3ol 2 =Tt oF 14802 F
OloHA| = A LRk oL, 11913o] E S8 = oF L1H) 2 LERA|T EAI f2eld2 glglch
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H 2|5 7“3}4 Ao o] Ado] Q= A& UG O M. Sqolastra S{13]9] AAIA 1 At
oM % A28 ot x| AEA o] o] AFA} Q= 710 2 LpeRT,

hs-CRPE Eglsto] &3 ofl2o]= A QIE}E71-6, soluble intercellular adhesion molecule-12] 47}4]
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i

U

>

XIZZ‘QP 72t hs-CRPY| HHAIE £ A7 sl 50 & A7ep 22 oYl el o
$0 2 hsCRP £}& Hlash= Aof| ofgdgo] AT S5AIFEeA} 11793 et Al 1498 o=
Eflja} 2| 2G9S 25510 CRPE=E H| St o] %[24]4 AollA /A Ffavdo] 6 mm oVl
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LA UeRgTh 2 oA B 1%} 5h= hs-CRP 552 GARRH CRP 552 274 ¥
A2 2|28 CRP 50| Bel/gd2 Bl s i 2 Aol A 2| 32%ha- 8ial Q= tVdAR S AL
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Noack 5{25]9] &A-ol|Ax|5=2gho] gl= tldAl 657, 5622 Y/d4] FaAAS Hol= ubdat 597,
A 0] QYA Bt Hol= tldAt 507 9] At A A& A4 A & CRP -5 vl A} 2|52
o] gl thdAF 17 mgll, 5% A/dA FRAA tVdAt 278 mg/L, A= A Bt dldAt 406
mg/L, 2 925t 2}o| 2 B 3o (p>0.036), CRPY] 5=7} 3 mg/L 04! HIEE 169, 23.7, 38%2 7-2Jt
2ol 5 EATHp>0.034). ©h= hs-CRP7F 1 mg/L ol/de] = ARe] Hlgo] X|5a%o] gl
24.2%, 21F2% -FEzlolA 33.99%E HRI & Qie] 7%%9} FAISHCE TR Noack -5-9] @-tollAf 2|52
o] FAUEE Le i 2 Aof|A = 2| 58%ke] {72 72510] hs CRP2] /S Aw{Hof 7 o1t
k] Auto) Zpol7} Qlrkar shAlck.

x| 5Agho] = tvdAtel x| dgto] gl tldAtoll A 215 %) 8 219 hs-CRP %5 H] 3t Paraskevas
S12619] A 102 AtollA] 2|5 dekatet it Ale] ] et hs-CRP+= 1.56 mg/L #-2]3t 2lol 5 B¢
om(p=0.00) x|F3gkA0] XX & F hs-CRPO| == B+ 0.5 mg/L B Sk (p=0.02) x|53¢H} hs-
CRP 7HHiAP} Qloks 2 Ao] 344 HRk Sk

2|5 AL 805 ot x|5Ato] gls tbd AR 0% T o2 ASAIEZA hs CRPFS H| 1w

)
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Carloss} Isabel[419] 704 & 42| hsCRPE 19l v} o] X|7238to0] Q= thadajollAf 200, 31
g0l 65062 5215k 2ol S BRI, o} hs CRP7} 1 mglL, ool Ehe Alfe] vl go] 152
Fho| Qi thblolA 24206, 21588 §8AlolA] 33992 1l 2 Qie) Atk uldssirt a7 o
& Carlose} Isabell4]2] Q1704 3] i7hito] 110722 eio) 4576901 2 Q1] uls) chat
A7k o] 5 27ke] 317k B 24 7Hs o] Sk ot £ 917 A< | mglLE 7120 13 mgll 7
SIeo] A7 UE G A LTONE Ueha 4, Q17), 28, 1%, 74745, T, e A5, B
HA59E 0) 19N RSP 1 437k 234 Fol = P BYiek. o] CaloseHIsebel4je]
FolA|E 123, A, AFSIA] A)9), £, W52 1 B AT A7 frolsh ARt 23 Ak 2l 2
P B0l gk, 2 gho] tha ZhAstefet Aol RS nl 4 Gl WAES Hct uiAlsL
T Q0] Auhe 4 Q1o 7|2 A 2 25| Pusicin Ak
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M=

=
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Eof| FFZ HIREA FARAE T 4 e WP T E AR E 7]oigich

2
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e

A= FUNAZGSZRAL Al67] AFRE o83l 22Uzt AJQle] X|F/delet HAldgke] mi7f7} Bl
hs-CRP 5-=90] AHAIE Yol 12} 519iT), T 194 o)A} AlQl = x| Z 213t 979} hs-CRP A7} &4
= 24,5762 VSO 2 QIFARS]SH E4 Bl A7 EAJThs-CRPO] A#HA]S waHA 51911, ]
=] o
=

)

108§ 82k hs CRP A191219] 297} 661962 X178 8H0] gl thda} 7580680k b ekt
1810 792 254962 7)5-88h0] gl AR 17,106 0 5] bk, T99] 92 85%

2 258%0) Gl thab 71060} A LrERATHpeo.001).
2. 3548 Gk 2|538t0] 9l Tt sl hs CRP7} 2ol B 919%7} 1.708) (ORELTG

A5, WEATE, MY, T, AR, FAE F712 BT A 79§
95% CI:0.79-1.53).

9lo] Znte FYo) 2 1), X733

O
7o) 7]ofgitt. %] 588k hs CRP2] 27| 453t i /do] qlrt.
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