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Abstract

Periodontal disease is one of the most common chronic inflammatory diseases in the oral cavity, and this is the
leading cause of loss of teeth. Studies on the association between diet and periodontal diseases are very limited.
The purpose of this study was to investigate the association between food and nutrient intakes and the prevalence
of periodontitis. Subjects were 13,391 adults participating in the 2008-2010 Korea Health and Nutrition
Examination Survey. Periodontitis was diagnosed by dentists using the Community Periodontal Index. Nutrient
intakes were estimated by the 24-hour dietary recall. Consumption frequencies of foods were from the food
frequency questionnaire. Subjects were categorized into ‘smoking’ or ‘non-smoking’ groups. Multiple logistic
regression analysis was applied to determine the association between diet and periodontitis. The proportions of
subjects having periodontitis were 26% in the non-smoking group and 37.5% in the smoking group. In the non-
smoking group, intakes of fruits, dairy products, green tea, energy and vitamin C were inversely associated with
the prevalence of periodontitis, but fish and coffee intakes were positively associated with the prevalence of
periodontitis after adjusting for covariates. In the smoking group, protein and retinol intakes were inversely
associated with the prevalence of periodontitis after adjusting for covariates. These results suggest that certain
food and nutrient intakes such as fruits, dairy products, green tea, vitamin C, protein, or retinol intakes may affect
the prevalence of periodontitis among Korean adults. Further studies are required to confirm these findings in
other research settings. (Korean J Community Nutr 19(1): 84~94, 2014)
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Table 1. General characteristics of the study subjects and by the periodontitis by smoking status

H]FAT

Ehm FATo] v E

ST AN

BT} 19~294], 30~39A, 40~49A], 50~644] 219
oA XFAe FHE 22 1.59, 1.88), 1.841, 1.44) &=

Non-smoking group Smoking group
Characteristic pY P
Normal group Periodontitis Normal group Periodontitis
n 7.739 2,725 1,828 1,099
Age (year) 39.1 £0.22 48.8 £ 0.3 < 0.0001 35.9 £ 0.3 45.7 £ 0.4 < 0.0001
Sex < 0.0001 < 0.0001
Male 1,845 (29.8)Y 1,000 (43.0) 1,499 (85.4) 986 (91.7)
Female 5,894 (70.2) 1,725 (57.0) 329 (14.6) 113( 8.3)
Education < 0.0001 < 0.0001
Below elementary school 997 (10.0) 737 (23.0) 123 ( 5.4) 196 (16.0)
Middle school 740 ( 8.5) 464 (16.5) 173 ( 8.4) 176 (15.0)
High school 3,157 (43.3) 957 (37.0) 862 (49.6) 435 (40.9)
College or higher 2,835(38.1) 558 (23.5) 667 (36.7) 289 (28.1)
Tooth brushing after lunch < 0.0001 0.0112
Yes 3,742 (48.6) 1,069 (39.4) 643 (35.2) 323 (29.8)
No 3,997 (51.4) 1,656 (60.6) 1,185 (64.9) 776 (70.2)
Chronic diseases” < 0.0001 < 0.0001
Yes 1,268 (14.6) 889 (31.4) 241 (11.4) 284 (24.9)
No 6,471 (85.4) 1,836 (68.6) 1,587 (88.6) 815 (75.1)
1) ttest for continuous variables and ytest for categorical variables
2) Mean + SD
3) N (%)

4) Chronic diseases were defined as including one of more of diabetes, dyslipidemia, hypertension, angina or myocardial infarction
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Fig. 1. Prevalence ratfe of periodontitis according to age groups
by the smoking status.
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Fig. 2. Frequencies of food intakes of the subjects according o periodontitis by the smoking status.
General liner model after adjustment for age and sex.
*'P <0.05 **: P < 0.01
Table 2. Nufrient intakes of the subjects according fo periodontitis by the smoking stafus
Non-smoking grou Smoking grou
Nutrients" 99 p — P2 9 group - — P
Normnal group Periodontitis Normal group Periodontitis
Energy (kcal) 2,063.01 £ 12.69% 1,981.07 £ 19.24 < 0.0001 2,069.37 =+ 28.18 2,088.06 = 37.04 0.650
Protein (Q) 67.54 £ 0.32 66.66 £ 0.51 0.113 66.01 £ 0.71 63.51 £ 0.89 0.007
Fat () 3713 £ 0.26 36.06 £ 0.40 0.019 36.72 £ 0.55 36.05+ 0.74 0.340
Carbohydrate (g) 302.33 £ 1.11 299.88 £ 1.67 0.184 282.78 £ 2.46 282.52 £ 3.01 0.936
Calcium (mg) 502.32 £ 4.01 490.99 £  6.60 0.145 462,68 = 8.93 45931 £ 11.70 0.790
Phosphorus (mg) 1,136.60 = 4.42 1,121.69 £ 7.27 0.063 1,086.17 £ 9.27 1,055.31 £ 12.06 0.024
Vitamin A (ugRE) 808.83 = 11.26 811.78 £ 25.02 0.907 738.95 £ 23.72 697.50 £ 28.93 0.126
Carotene (uQ) 4,213.08 = 66.98 4,215.69 + 144.58 0.986 3.753.24 + 122.12 3.575.29 £ 154.73 0.236
Retinol (ug) 99.87 = 237 111.83 = 6.99 0.097 109.82 =+ 9.80 8694 + 8.63 0.095
Niacin (mgQ) 16.72 £ 0.09 1637 £ 0.13 0.015 1652 £ 0.18 1502 £ 023 0.048
Vitamin C (mQ) 111.29 = 1.46 10454 = 216 0.004 9325 3.15 9470 £ 3.78 0.685

1) All nutrients except energy were total energy adjusted by residual method after log transformation.

2) t-test
3) Mean £ SD
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Table 3. Adjusted ORs and 95% Cls between the prevalence of periodontitis and food and nutrient intakes in the non-smoking group

ORY 95% CI? OR 95% Cl
Ql 1.000 Referent Ql 1.000 Referent
. QR 0.981 0.835-1.154 QR 0.869 0.740 - 1.020
Grains Energy
QA3 1.055 0.888 — 1.254 QA3 0.850 0.723 - 0.998
Q4 0.996 0.849 - 1.169 Q4 0.733 0.619 - 0.867
Ql 1.000 Referent Ql 1.000 Referent
QR 1.048 0.891 - 1.233 QR 0.979 0.830 — 1.156
Legumes - yoms Protein
QA3 0.958 0.813-1.128 QA3 1.015 0.867 — 1.189
Q4 0.886 0.752 - 1.045 Q4 0.982 0.825-1.170
Ql 1.000 Referent Ql 1.000 Referent
QR 1.098 0.933 - 1.292 QRQ 1.029 0.887 - 1.193
Meat - eggs Fat
Q3 1.050 0.885 —1.247 QA3 1.006 0.855-1.183
Q4 1.126 0.937 - 1.353 Q4 0.859 0.718 - 1.027
Ql 1.000 Referent Ql 1.000 Referent
QR 1.064 0.902 - 1.256 QR 0.965 0.824 - 1.132
Fish Carbohydrate
QA3 0.950 0.807 -1.118 [SK) 1.045 0.892 - 1.225
Q4 1.186 1.011 - 1.390 Q4 0.950 0.809 - 1.116
Ql 1.000 Referent Ql 1.000 Referent
QR 1.070 0.910 - 1.258 QR 0.868 0.740-1.018
Vegetables Calcium
QA3 1.073 0.905 - 1.271 QA3 0.890 0.758 — 1.046
Q4 1.113 0.932 - 1.329 Q4 0.856 0.727 - 1.007
Ql 1.000 Referent Ql 1.000 Referent
QR 0.839 0.718 - 0.980 QR 1.002 0.855-1.174
Fruits Phosphorus
Q3 0.872 0.742 - 1.024 Q3 1.008 0.857 - 1.185
Q4 0.841 0.713 - 0.992 QU4 0.963 0.819-1.133
Ql 1.000 Referent Ql 1.000 Referent
QR 0.930 0.801 - 1.081 QR 0.935 0.799 - 1.094
Miik - dairy products Vitamin A
[SK) 0.965 0.829 - 1.124 [SK) 0.897 0.762 - 1.056
Q4 0.826 0.690 - 0.988 Q4 0.904 0.771 - 1.061
Ql 1.000 Referent Ql 1.000 Referent
QR 0.905 0.749 — 1.095 QR 0.941 0.805 - 1.099
Soda Carotene
QA3 0.974 0.838 - 1.133 QA3 0.839 0.713 -0.987
Q4 1.018 0.861 - 1.205 Q4 0.928 0.791 - 1.089
Ql 1.000 Referent Ql 1.000 Referent
QR 1.012 0.879 - 1.166 QR 0.982 0.843 - 1.145
Coffee Retinol
Q3 1.221 1.044 - 1.428 QA3 1.025 0.886 - 1.186
Q4 1.233 1.035 - 1.470 Q4 1.133 0.965 - 1.329
Ql 1.000 Referent Ql 1.000 Referent
QR 0.787 0.670 - 0.925 QR 0.942 0.798 - 1.111
Green tea Niacin
QA3 0.830 0.708 - 0.972 [SK) 0.844 0.717 - 0.995
Q4 0.843 0.710 - 1.000 Q4 0.898 0.766 — 1.052
Ql 1.000 Referent Ql 1.000 Referent
QR 0.903 0.742 - 1.099 QR 1.083 0.931 - 1.258
Alcoholic beverages Vitamin C
QA3 0.955 0.827 - 1.103 QA3 0.969 0.826 - 1.137
Q4 0.983 0.848 - 1.141 Q4 0.804 0.684 — 0.946

Multiple logistic regression analysis after adjusting for age, sex education (elementary, middle, high, college), footh brushing after
lunch (yes, no), and chronic diseases (yes, no).

1) Odds Ratio

2) 95% confidence interval
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Table 4. Adjusted ORs and 95% Cls between the prevalence of periodontitis and food and nutrient infakes in the smoking group

OR" 95% CI? OR 95% Cl
Ql 1.000 Referent Ql 1.000 Referent
Q2 1.016 0.776 - 1.330 QR 0.917 0.702 - 1.199
Grains Energy
[SK) 1.154 0.890 — 1.496 QA3 0.901 0.679 - 1.196
Q4 1.073 0.816 - 1.411 Q4 1.024 0.782 - 1.340
Ql 1.000 Referent Ql 1.000 Referent
QR 1.166 0.894 - 1.520 QR 0.952 0.720 - 1.258
Legumes - yoms Protein
Q3 1.104 0.849 — 1.437 Q3 0.891 0.673 - 1.181
Q4 1.030 0.789 — 1.345 Q4 0.745 0.562 - 0.990
Ql 1.000 Referent Ql 1.000 Referent
QR 1.442 1.095 - 1.900 QR 0.877 0.671 - 1.146
Meat - eggs Fat
QA3 1.243 0.916 — 1.688 QA3 0.903 0.683 - 1.195
Q4 1.178 0.886 — 1.565 Q4 0.920 0.690 — 1.228
Ql 1.000 Referent Ql 1.000 Referent
QR 1.026 0.805 - 1.307 QRQ 0.794 0.604 — 1.042
Fish Carbohydrate
Q3 0.998 0.765 - 1.300 Q3 1.063 0.815-1.387
Q4 1.045 0.809 - 1.350 Q4 0.940 0.717 - 1.233
Ql 1.000 Referent Ql 1.000 Referent
QR 0.887 0.679 - 1.158 QR 1.118 0.868 — 1.440
Vegetables Calcium
QA3 1.204 0.913 - 1.588 QA3 1.070 0.812-1.410
Q4 1.194 0.894 — 1.594 Q4 0.933 0.718 - 1.212
Ql 1.000 Referent Ql 1.000 Referent
QRQ 1.077 0.838 - 1.385 QR 1.055 0.801 - 1.389
Fruits Phosphorus
Q3 1.005 0.761 - 1.327 QA3 0.880 0.680 — 1.140
Q4 1.057 0.801 - 1.394 Q4 0.796 0.595 - 1.064
Ql 1.000 Referent Ql 1.000 Referent
QR 1.033 0.780 — 1.368 QR 1.094 0.841 - 1.423
Miik - dairy products Vitamin A
QA3 0.906 0.686 — 1.196 QA3 0.927 0.712 - 1.206
Q4 0.991 0.755 - 1.299 Q4 0.910 0.682 - 1.215
Ql 1.000 Referent Ql 1.000 Referent
QR 1.045 0.799 — 1.365 QRQ 1.000 0.774 - 1.291
Soda Carotene
Q3 1.031 0.793 — 1.340 Q3 0.905 0.693 - 1.182
Q4 0.917 0.695 -1.211 Q4 0.959 0.726 - 1.266
Ql 1.000 Referent Ql 1.000 Referent
QR 0.910 0.672 - 1.232 QR 1.016 0.784 -1.316
Coffee Retinol
QA3 1.116 0.849 — 1.466 Q3 1.000 0.766 - 1.304
Q4 1.170 0.915 - 1.498 Q4 0.717 0.550 — 0.935
Ql 1.000 Referent Ql 1.000 Referent
QR 0.836 0.642 - 1.088 QR 0.869 0.680 - 1.110
Green tea Niacin
Q3 0.961 0.737 — 1.255 Q3 0.883 0.655 - 1.189
Q4 1.192 0.900 - 1.579 Q4 0.778 0.593 - 1.020
Ql 1.000 Referent Ql 1.000 Referent
QR 0.963 0.728 - 1.274 QR 1.245 0.957 - 1.620
Alcoholic beverages Vitamin C
QA3 1.098 0.851 - 1.416 QA3 0.918 0.705 - 1.196
Q4 1.016 0.772 - 1.338 Q4 1.082 0.811 —1.445

Multiple logistic regression analysis affer adjusting for age, sex education (elementary, middle, high, college), tooth brushing after
lunch (yes, no), and chronic disease (yes, no).

1) Odds Ratio

2) 95% confidence interval
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6. ZYTOIN AE MAFUE P JYL MFFO ME A
7 AYELS YUY
FATolA AF AR E B gk AF | wE A
o $1HE3e] W] (OR)E Table 4¢) #AAEkIc) &4
oA 213 AFN T AFY FHEYE BAY0R &
oJst A7}t QAAAIRE, JFA AFH F @A (OR=0.745:

95%CI1=0.562-0.990), # €& (OR=0.717: 95%CI=
0.550-0.935)2] - 8}%] 41212 vlal 5] 4131 2o]
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15 430) e o] vk A5 98} WA} AT

J—I_ At
AFAL 7 Al v 45 A T shuE
(Pihlstrom & 2005), ¥ 7oA X153 4 mm o=

2006). v|=¢] B¢ A7 1 7152 A5d°] 4 mm ©]
AolAY 974 F-a =4o] 3 mm oo E YIS
u X]F=d FHES 20~344 3.8%, 35~494] 10.4%,
50~64A4 11.9%= =yt fHEe] Wit Dye &
2007).

A AFAg] 7P Fost . gl Aldes T
3hubolth (Palmer 5 2005; Johnson & Guthmiller
2007). &4 Al AA| of ] 243 7] 3] vkt 5 24
o] Y= a1, 77 ol e theFet S wXITh(Palmer
5 1999). tEAo® FA A AR F¥s Uaee
Z]2-9] Ut (redness) 74, &3 Al &9 (bleeding on
probing) ¢ #4 (Bergstrom & Bostrom 2001; Nair
5 2003; Dietrich 5 2004), @¥e] 7+4 (Bergstrom
T 1988)& Edll Fdo] s FHAIA A7 3t AN
Hhg-oll =45 Fol AR5 vuA soka SR vk
(Palmer 5 2005). &= o] AT-ollA] B SARH T} SR}
7b A5 W 7ol o w@skal(Eggert & 2001;
Haffajee & Socransky 2001; Winkelhoff & 2001),
o] 354 M A&HH o1 FAEE Ds e
3 A5 sttty B auskay Stk (Barnett 5 1998;
Scott & Palmer 2002; Deas 5 2003). & 7oA =
FAATE v FAA RS A7 T EC] 144 B =3k
uhebs] Fdo] XFRgke] wx|= FeFo] AR 2 ATt
Az a2 9 Jkaete] S o MEsHl A
HR A FA o Fof wh} o vHre] A8

B AFeA Yo7t SRS A7 EC] =39
t], oli= 7|4 o' Yo7} 5 X223 &) st o
TR 31 2] L-2] AjAfo] FraE o] A]&o] ghobA| L 1 A A
FA%e] QT I} ZolxE= Ao g BHuE 1 vk (Kang
& 2013). B35k X Alfre] Adgto] 7hasfal A3l
Hto] ZofEo] Af7t A A€t (Kang 5 2013). 74
O % olo] FTFE A& 229 A A el wAI7E A
2743 P 7} ol AR}, vo7t Soj7tel uhet
T A 5E KT Alete] Ab=o] A7 s Fo]
+ 7o) o 23 g]lolg} & 4= Itk (Huttner & 2009;
S 2013).
off I X749 FHES AHEGS u A oF

glo] Fd el AF¢ i Ee] AR o =itk o
TolM= tdARE Sk} Bl EAAE YrA] $ar
of & X|FZ 30 o -5 AT Rk, JA] Wdo]
3 g Eo] o] E9kth(DeWitte 2012).
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9= A8t (Dye 5 2007). A4 F 31&4 0] A
ol AFES Faste] obfl, A4, AFAALF &L
oo} X7t & AR RS B A48 Hek=dl (Song
& Cho 2011; Drisko 2013), ¥ 7-ellxi= HAI2AL &
A&EZ offgto] A FHEY 18 2folE Bt
o] Ao XFAFY Fin, oA DT, 18, EA
=, AT Y Agho] i 9lgo] HuE T # <
T Al s 912 A3te) shett sidshs 497 19
2| ke AeH 279 E] o w0t ] B¢
AFAZ] 1P aRlo)) % AN N2 X|Fd3glo] &
FAe FAAQ Y-S vA T vty Ry EIh
(Taylor % 1996; Preshaw % 2012). o|Axd=2] 7
9 A FA g} Ao] girk= A7 3l (Abdo &
2013), ZFAAWEZ (> 200 mg/d) ¥ AHDLE S (<
40 mg/dDo] X797 2] AJAIAE HRlth= A% 9l

o1 (Lee 5 2013), aA8F0] AFUS do7|= #

=

=+ W92l Porphyromonas gingivalis (P. gingivalis)
o] T tdshz WoNksdl| &S mRths A8
A= AATH(Lei & 2013). Inoue 5 (2005) 2] 1183t
T3 A AFeA] AFHE 2 ARl tla

F

%!
(2007)9] 3AF—thz=T Aol FAAENEZ T (Acute
coronary syndrome, ACS)= 7+ o] &kt

= )

ToA Bl EATE HAFE Wol AH T o X5
WEo] woktt. gk B8 A - A4 FFEFA

& A WP FHHEFA T2 5850
7= #4138k Chapple 5 (2012) 2
W7 F212] n] WA (double—blind randomized
controlled trial) oA, ¥} - A4 F-&7t3) 94 - A4 -
H2] E-8-ro] flok H-gytof| nlsl] X5 zlo] Tl & vt
7} o] BarE gt

3} XFAsto] Aol ol ol Ee ks 4
S 3= njEl A, C, E9} theFét phytochemicalo] X5
o] A7l @& A7) W o ® Az ek (Schifferle
2009). HIEF C&] 74-9- A9 Al 2= 952 7] WAl
A FEES n)x= 107 HE = (Leggott 5 1986),
2 AT = B FAR; ellA] BlER C AFH7 BT S
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A5 FHEEC] T v A= X84 HIEL .24
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21+=dl (Schifferle 2009), ¥ ¢ toll M= HIEATFH &<
T B HIER A AF 9 A [ E Tl ol s A
< WA Egch 1y HER AS] FF T skl ©l
Bl AF e SdTA A5 8 E el Aedol 9l
Forz HNAMHANTI} F 79 XFH FHE A
Sk} BlER] A3 uliE o2 AR Argel 4= gl o) oo o
3 ¢4 A7F a7

FATreA] Tl AFH7T ST A=A FHEe] W
skcth ez M7 RSkl o] A $180] oA
Ao 7 dHx] Q)= (Enwonwu 1995), X524 3lo] A=
A Agto)7] ol Tl HH 7t FEE ATAEe] £
WEo| Yolthy 53 & 5= Qo). sIINE FAT AL o]
o} 2 Ayt vghko v 2 o]o} wedw ApA|S A d e

=
HZ Aol 97 - FAIES AFAN ) =255 25
oo fHEo] gt} Adegboye 5 (2012)¢] StollA

= 2uI -, EE A AF e A5 9Tt

ARl 52 A S Balvkar A sioiARt, & A
M= FATI FAT F 7 B 2w AR AF
A} 22l guaAlE HolA] gttt i 77 A5
o] X1l Tadt A= g = F= A5 A A
frobAIEE (de Souza & 2012) £} # 379 wA (Seto 5
2007) A7 aRlell Eia = A0% dEA oy, ¢
Fr o AR S T EAEIE ) AR B

A5

oA ekSket. 1Lt & Aol Q= EL] Ag- AT
WEYL Fo 59 AAdAE 1Ed, &
probiotics7} 574 2|5 HHwto] A4 4 = A p
E 9 (Parvez 5 2006) A5 oJAlstth= A9 A2t
B FoR Woks wl(Zhu 5 2010), ol A%
(Dietrich 2007) & 53] 214} (Shimazaki 5 2008)°] X
T He g7t Itk A8 A2 el Y| st
52k AH ] AT FEHERE] A 2
oflA A5k A} HAtel A7
ATH(p=0.0498). F2}2] EjWo] XFAgkS 7 7]
O & A = ATk B $ 87t 919 (Chang
s 2009a), ==}°] A% ¥ Epigallocatechin gallate
(EGCG)E= P. gingivalis®] A4S At et 2Hg2
Skt At (Sakanaka & Okada 2004; Araghizadeh
T 2013)= ol& FA dl51 Sl EGCG= AztE 7]
A el EA—-99] S Alste] AxE S Ughe
2 2FE3 e AR JES = 7 dvhs A7 dHE 9l
t(Yun & 2004). BE5F b= @Aks) 485 Sl Abshe
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92 - A9 edori A1} AT Ay
T} (Nugala = 2012).

H 5ol A7 AFeE AFHe 3 E 1t 49
AE Btk Aol n—6 thF B2 Ak
& Wol AF &= A7 gho] MAYE 9J¢o] FopA= A4
S B, tF =8 A & (F n—6 : F n—3)
| =275 A58 A9 =30t (Iwasaki & 2011).
™ n—-3 1;]_7]_ ﬁ_ 74]%”}1’”—*47]' 3} Oﬂi u]-ﬂi o]gﬂ

AFAT] A GFS v ATk thare] A At
(Iwasaki 5 2010; Naqvi & 2010; Iwasaki & 2011)
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