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ABSTRACT

Vitamin C, rich in fruits, has long been a candidate for preventing periodontal disease due to its
effects on extracellular matrix and inflammatory reactions, Therefore, this study is to evaluate the relation-
ship of fruit intakes (the main dietary source of vitamin C) and dietary vitamin C, with risk for
generalized periodontitis using the 2007-2010 Korean National Health and Nutrition Examination Surveys,
A total of 1,690 adults (= 40 years of age), with results of dental examination including all sextant
information of probing depth at two index teeth, nutritional assessment, and demographic and medical
information, were included in the studies, Dietary fruit and vitamin C intakes were estimated by a
single 24-hour dietary recall. Individuals with periodontitis were defined as those who had 3-4 points of
Community Periodontal Index (CPI) at all locations of 6 examination sites with a probe, Using multiple
logistic regression analysis, we found a relationship between increased dietary fruit intake (P-trend=
0.0020) and vitamin C (P-trend =0,0325) consumption, and decreased risk for periodontitis for males,
Adequate intake of fruits and vitamin C is recommended for prevention of periodontal diseases for the
Korean population,

KEY WORDS : Periodontitis, fruit, vitamin ¢, Korean National Health and Nutrition Examination Surveys,
diet, therapeutic use
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Table 1, General characteristics of subjects
Male (N=587) Female(N=1103)
Variable Total Periodontitis Normal P-value Total Periodontitis Normal P-value
121(20.6) 466(79.4) 77(7.0) 1026(93.0)

Agelyears) 5098 +039" 5190 +103 5076 +042 027077 4980 +029 5536 +130 4943 +029 (00001
40-49 247 (421) 38 (4620 209 (538 04684 564 (511 25 (M7 539 (603 (00001
50-59 169 (288 42 (344 127 (300 305 (277 18 (225 287 (270
60-69 19 (203 30 (138 8 (115 172 (16§ 27 (274 145 (93
70< 52 89 11 (5.6) 41 496 62 5.6) 7 84) 55 34

BMikg/m?) 2430 +014 2439 +034 2428 +015 07559 2340 +011 2476 +041 2331 +011 00005

Energy intake 23355511841 2344.69+4518 068777 158824+8318 171690+2562 0.1760

i BRBIHUAT " ooggp 2i0o3sg  0sde? 20164640 Tome T e 03401

Education
<Hementary 100 (144 42 (312 58 (104 (00001 246 (1870 41  (457) 205 (17.0) 00001
Middle 8 (140 30 (37 59 (117 182 (182 17 (288 165 (175
High 185 (348 33 (285 152 (363 416 (393 17 (235 399 (403
>College 208 (369 15 (165 193  (416) 251 (238 2 21 249 (252

Income
Low 15 (216 41 (365 74 (182 (00001 201 (2000 25 (325 176 (192 00044
Mid-low 141 (60 36 (296 105 (238 245 (262 24 (362 221 (249
Mid-high 150 (268 26 (236) 126 (264) 267 (2833 14 (167) 283 (237)

High 170 (279) 18 (113 152 (319 36 (316 10 (145 36 (327

Smoking status
Smoking 173 (338 63 (579 110 (280) (00001 2 20 6 63 15 (18 00180
Non smoking 409 (662 57 (421 32 (720 1073 (9800 71 (937) 1002 (982

Alcohal drinking
Never 9 (159 14 (126) 8 (165 00036 408 (%2 37 (467 371 (344) 00075
<1/month 109 (190 15 (119 % (207 418 (385 29 (374 389 (389
2-4/month 187 (250) 18 (178 119 (269 174 (164) 2 @3 172 (173
>2/week 233 (402 72 (679 161 (367 0 99 9 (136 81 97)

1) Values are Mean + SE or N(%).

)

2) Comparisons between periodontitis and normal groups,

3) N(%) of subject whose intake was > estimated energy requirements (Korean Nutrition Society 2010),
)

4) Comparisons between periodontitis and normal groups after adjusted for age groups and BMI,
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Table 2, Comparisons of fruits and vitamin C intakes between periodontitis and normal groups

| XIZQd 71| REA: 2007~2010 2014

ZAetxAL 81

Periodontitis Normal
Gender Variable P-value
Mean + SE Mean + SE
2
Fruits (g/day) 96.71 +28.88" 212 81 +16.72 2888813;
2)
Male (N=587) Vitamin G (mg/day) 9277 ! (f?_-i)f’) 12%225 (i;%)z 8:888(233)
. 0.0020
Vitamin C /1000kcal (mg/day) 4500 +400 57 43 +2.16 00022
. 0.0001
Fruits (g/day) 139,08 +29.97 25377 +11.73 0.0009
Female (N=1,103) Vitamin G (mg/day) 913?6 i(38_-§)8 ”672-24 (if)%i? 88;22
. 0,0942
Vitamin C /1000kcal (mg/day) 61.08 +589 7096 +231 03114
1) Values are Mean + SE,
2) Comparisons between periodontitis and normal groups,
3) Comparisons between periodontitis and normal groups after adjusted for age groups and BMI,
4) N(%) of subject whose intake was > estimated average requirements (Korean Nutrition Society 2010),
Table 3, Association of periodontitis with fruits and vitamin C intakes
Model | ! Model |12 Model1®
Gender Variable Quartle N (%) R’ 95%CP° P- g %%l P- g %%C P P
from to value from to value from to value trend
Fruits 0 242 (44) 1000 1.000 1,000 00020
(g/day)  01~2430 172 (28) 0374 0210 0667 00009 0373 0208 0668 00009 0499 0260 0957 00365
2431< 173 (280 0241 0121 0481 (00001 0233 0117 0463 (00001 0291 0139 0609 00011
Vitamin C (658 150 (25) 1,000 1.000 1.000 00325
(mg/day) 658~1050 149 (25 0809 0423 1548 05227 0797 0400 1564 05058 0779 0373 1624 05047
(N,\ﬂ2|867) 1051~1554 144 (25) 0466 0250 0871 00167 0460 0241 0877 00184 0573 0270 1216 01467
18556< 144 (25) 0368 0192 0706 00026 0369 0190 0717 00033 0465 0223 0972 00419
Viamin G (296 143 (25 1,000 1.000 1,000 02221
H000kcal 297~461 148 (25) 0649 0353 1196 01662 0655 0353 1214 01789 0763 0377 1541 04506
(mg/da) 462-709 148 (27) 0410 0208 0808 00100 0411 0206 0821 00118 0489 0228 1049 00663
710< 148 (23) 0423 0221 0812 00097 0422 0218 0816 00104 0682 0323 1441 03157
Fruits 0 313 (28 1,000 1.000 1,000 03379
(g/day)  01~1423 226 (220 0542 0289 1015 00558 0606 0316 1163 01322 0668 0317 1407 02886
1424~3697 274 (5 0266 0112 0636 00029 0300 0124 0724 00074 0163 0055 0487 00011
3098< 290 (25) 0435 0201 0943 00351 0466 0204 1062 00692 0579 0205 1633 03019
Vitamin C (852 278 (25 1000 1,000 1,000 04555
Femae (Mg/day)  552-907 277 (25 0858 0470 1566 06174 1036 0567 1894 09078 1180 0588 2366 06418
(N=1,103) 908~1500 280 (25) 0728 0350 1516 03069 081 0398 1909 07308 0782 0277 2210 06428
1801< 268 (25) 0621 0201 1325 02178 0730 0332 1604 04334 0739 0260 2098 05695
' (36.1 277 (25 1000 1,000 1,000 04120
ﬁmﬁcg 362560 276 (25) 0886 0384 2044 0777 0881 0370 2099 0775 0808 0258 2532 07151
(mgay 51~872 278 (25) 0891 0379 2094 0792 081 0353 2149 0765 0920 0297 2855 08856
87.3< 272 (25 0633 0251 1597 0333 0694 0253 1902 0477 0565 0157 2030 03813

1) Model T : Unadjusted,

4) OR : Odds ratio,
5) ClI : Confidence interval,

BMI, income, smoking and alcohol drinking,

)
2) Model 11 : Adjusted for age groups and BMI,
3) Model 11 : Adjusted for age groups,
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data not shown). 1000kcal @ HIEFI C AAFFe] -
Aol ut B A(P=0.002003% $(P=0.0022) EF X
FHTollx A F=e] E Tt (Table 2)

ot 3 H[ERI C MFZHE X3 2te] 2|

o g vERl cef XF9H ko] #Al= Table 33
2o Hd AR B HAECAN wEds B A
(Model 1) 254 F1 g&o] #d HFZe] 0g oI
= 5ol HIs ARSI elM 2.67H(OR: 0.374, 95% CI:
0.210-0.667), 3AHE9]ollA 4. 15HJ(OR: 0.241, 95% CI:
0.121-0.481) o}z on, vo] BMIE EA}AS 45
(Model 2)o|% 2ARE9]ollA] 2.68H](OR: 0.373, 95% CI:
0.208-0.668), 3ARE$JolA 4.298(OR: 0,233, 95% CI:
0.117-0,463)9] #2735 Btk o], BMI, 74, &
o SFE HAS Model 30M= L HHE IS
o] wls| XFH digh e=u|7} 28RS ol 2,004
(OR: 0.499, 95% CI: 0.260-0.957), 3XAHE2|ol|A] 3. 44n)
(OR: 0.291, 95% CI: 0.139-0.609) 7rAsklom 259
ojgt Sg2 vkHo R AU T TETE ot
Fh(P-trend=0.0020). HER] C  HhdFHZe] A
Model 104 1ARES] el Blal 3ARES] A 2, 158H(OR:
0,466, 95% CI: 0.250-0.871), 4AREYollA 2 728 (OR:
0.368, 95% CI: 0,192-0.706), Model 2A 1AHE$]
Hjg]  3AREYOlM  2.178(OR: 0.460, 95%  CI:
0.241-0.877), 4AFE$JolA 2. 718H(OR: 0.369, 95% CI:
0.190-0.717) A5 ol Fgo] Aot s
Model 39| 7% A5l thgt Q=H|7} 1ARES] o H]
3 4AREL] ol 2,158 (OR: 0,465, 95% CI: 0,223-0.972)
Aol dekd o vEl ¢ Hii el ST
£ XF9H olg gEo] HolAth(P-rend=0,0325). HF
< 243 1000kcal & HIERRI Cof FHT B¢
Model T (2AH#$] P=0.0100; 3AHE$] P=0.0097), 1T (2A}
9 P=0.0118; 3ARES] P=0.0104)7kA= Ao A #H 4
FUst A7E HYou Model 3% A& HrloMde=
frojgh AdE HolA| igitt, o4de] A% Model 39
A FLHHAE SIS woll vlEh 3AREH A A5 o]
&50] 6.138](OR: 0.163, 95% CI: 0.055-0.487) 7+

A olgdle FAMH R fodk ATt U
_(Table 3)

g Ho

2k

1|

B AFedx s AgdTrE vk mugk s Adele]
e g HElwl ¢ AT AT 7o #HAel sy
Metgon 1 A3 9 HEl ¢ ATl A
o Hlg) AFHellA Wk FAdeME Fd 9 oy
Bl C " HHT] S7PE AFA olght Aol
A= 2ES Ik Nishida 5(200002 HEF C9}
S HUBIYIL Levine E(1996)&
C Ago] A2AZ oM7L AF2F e 9
T Fol AFASe| IS mFtka ®Hasigitt
Mieko 5(2000) w5 =R JUFIAHNHANES IDE
G835k AFollA HER C7F ATl o3 ¥ 7hAst
#H d5E AN 2 A7 ATel dXEeirt
B ATelA EAe] B <l vER co iy
Aol T/NEFE AT ol &L FoJsH Hobx
Ak o] A HUE AFHSHA &2 el vl
142.4~359.7g A3 F 8= HLlolATE oje} - ARy} o}
ERdal 1 oje] WjeMe Aol glolem HRkAQl
o gl vEhl AT S AFSHE SAXeE

SR A7) e sk, @ ol4de] BE A4
AHe 49 202, 2000 AF F oPge] A
deks toe galse] ded AT, ddssRal

drERAe] 7Hvt FE Udod A HAL gltkelEzl
T, 2012), ol E A9 oA HrdHo] 55.7110.24
As A o HA o]F oHs=w Wt gt
232 F5EY, A4 9 odsesdt 2548 HE
9oceke] @Al digk A7 AAEA] Al olojA
S g A7t dasitha AzbEd,

HlE ¢ AW FEe vk dhlsiAe} HEzEa
2M Zg3ith 53] A ARl 2adt wdds ¢4
st ofatar A9z, W g oyt BAsE et
FEAE, TEAE 3 ol 5= T8
J8+-S dht}, zhang 5(2012)L AT xFASHE 7H
of vl dTrolA HER] Cco} 2 galksldga AHF7}
AFAFIAYS 7ol H S-S Hasiglnt Hdole
HIER] C o] omg AZe B oFolMxy
AHE S7PF AFAS ogs BE o= AlsHrh
Grobler 5(1989)2 Al ¥ X&i
ARt FAEFAAN Al tdAE dix
ol AF7F AFASe] vx= el tigh ATtellA
ol vs) BAdF 2 IR T dsl= g
Ao HAdi Aol o waL, Pl A4t o vl 7
o] /e el Fofsittar Bl 3t o, Chapple &

it
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