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ABSTRACT

Objectives: This study investigated health behavior and nutritional status according to the presence or absence of periodontal
disease using data from the Sixth National Health Nutrition Survey. Methods: Data from the 2013-2015 National Health Nutrition
Survey were analyzed by frequency analysis, chi-square test, and Pearson’s correlation analysis using SPSS 21.0. Results:
Periodontal disease was more frequent in the group of patients who perceived that their subjective health status was “very bad”
or were underweight according to the BMI classification. In men, periodontal disease occurred more frequently in those who
were taking calcium (p<0.05), and periodontal disease occurred more frequently in the age group of 20-39, regardless of sex
(p<0.05). In women, periodontal disease was less frequent in the group taking vitamin A. In both men and women, the presence
of periodontal disease correlated with high fasting blood sugar and glycated hemoglobin levels. Conclusions: A customized
program should be developed for each patient to identify factors that affect the relationship among periodontal disease, nutrient
intake, and blood parameters. Such information will help improve the oral health of the population.
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1. HILCHAH

£ A= 000 sk 713883 2] 91 93] (E-2nd-2020-001)2] A 2HAIE #E, A67] 33Pa &= = R17173 % YZRARRES (20132015, The sixth
Korea National Health and Nutrition Examination Survey(KNHANESVI-3), 2015, Korea Centers for Disease Control and Prevention)
€ o]-&513tt. 204 o)} /4%l 58557 5 x| T FRof i tldAtel i 4,1887-2 T/dAtE ATt ARk AR, 3 AL 5 A
AE G, ALY, B, ABHANERAES B3 Qs HAE |E 02 BAslgirt,

2. Al

£ Aol AR Ere] ARk B/32 A, F, 8], ZEo L, A5 AR (IR E Taate] Rlet HAIE 2 245 om, g
204 o)dE 715 2= 20-394], 40-6441, 654 oo = AEFSIITE 71 sEl = 0 A SEIE BE, TS S Alelstal e £,
g, B, U, Ui LY 0 2 BRI, A2 #A) SAGRE U, VHE ulE, THA o] o2 5 om, BMI Al E R+
2.0 2 tfjh]qkals] o] ulgk Atz 2o e} <18.49 kg/mi(HIA1E), 18.522.99 kg/mi(AY, 23.0-24.99 kg/mi(@AIE), =25 kg/mi(H]TH' 0.
2 AHRESII AARAL F AR TEEY, GetdMe, & ZY|2EE, SAA, SInF2R, SntE IS o] 8319 om, JY4
AHEe ZAL SRR A AE A3 W8S 244K 3RS o] 85 RARR ofjux], Tl Zh4, QI M, UEE, ZHE, Vitamin A, Vitamin B,

Vitamin B,, Lo}, Vitamin C2] Ht AF&e 2AFSIAH:

3. K2Ry

235 AFEe] FARA]S IBM SPSS Statistics ver. 21.0(IBM Co. Armonk, NY, USA) SAZ 2138 o]-§5te] 2jaigict. ZAMH 25
o] £/gof wpet Lib S92 Mot HAIE R, dnba S4dof| me 2| F2% {-7, |52 70 e 27gegEiete] Aol = o= 2
Ao, 2|58 ol whe FdEier BAHAVIENLR] 2ol ttestS AAISIATE AL FHE1e] FuuAlE ol Al

(Pearson’s correlation coefficient) 2 #4151 2H, -F-2)4 TS 95t §-o]4F2 0.052 5t

N

(a1}
!,
ol

vy

AAZqt

AR Ate] dukA] EAJS AmEH G2} 43.8%, oA 56.2062 A7} B WOk, A3 B 40644171 48.7% 2 7H kAT, 654 ©]
23 25.7%, 20-39A] 25.6%2] XS Bl o sl g} oA, 1E 77} 28.4%, 2F 05} 19.8%, B 9.4% w=0| o0, AESFEL 429
2 FESF o8} A5 ASAE AlQS ZuR), ZE/EIE 71 84.7%, 1] 15.3%2] EEE H I tkTable 1>.
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Table 1. General characteristics of the subjects

Characteristics Division N (%)
Sex Male 1,833 ( 43.8)
Female 2,355 ( 56.2)
4,188 (100.0)
Age (yrs) 20-39 1,071 ( 25.6)
40 - 64 2,039 ( 48.7)
= 65 1,078 ( 25.7)
4,188 (100.0)
Education Elementary or lower 829 ( 19.8)
Middle school 395( 9.4)
High school 1,190 ( 28.4)
College or higher 1,190 ( 28.4)
3,604 ( 86.1)
Income Low 1,011 ( 24.1)
Middle - low 1,013 ( 24.2)
Middle - high 1,092 ( 26.1)
High 1,041 ( 24.9)
4,157 ( 99.3)
Marriage Yes 3,546 ( 84.7)
No 642 ( 15.3)
Total 4,188 (100.0)
2, QUHH EMoj| [ X|FHet /fF
AR E/dof| b2 x|5Aghate] 2ol= <Table 2>¢} Zth
LE EXol|A BAF o Z folgt xlol= QAT o2t oA, A=o] moldg, &t2fo] Wolalas x| F4gho| Q= 397t et =
ofz|i= 7ol AUt A2/l QlojAts 7]E(31.3%)0] 11 2(28.3%)E et 27 =7 LERT
Table 2. Periodontal disease according to general characteristics
Unit : N(%)
Characteristics Division — Lenigdgnzl dlseaseYeS Total Y ()
Sex Male 1,281 (69.9) 552 (30.1) 1,833 (100.0) 0.881 (0.348)
Female 1,614 (68.5) 741 (31.5) 2,355 (100.0)
Age (yrs) 20-39 763 (71.2) 308 (28.8) 1.071 (100.0) 3.873(0.144)
40 - 64 1,406 (69.0) 633 (31.0) 2.039 (100.0)
> 65 726 (67.3) 351 (32.7) 1,078 (100.0)
Education Elementary or lower 548 (66.1) 281 (33.9) 829 (100.0) 5.972 (0.113)
Middle school 273 (69.1) 122 (30.9) 395 (100.0)
High school 839 (70.5) 351 (29.5) 1,190 (100.0)
College or higher 842 (70.8) 348 (29.2) 1,190 (100.0)
Income Low 682 (67.5) 329 (32.5) 1,011 (100.0) 4.775(0.189)
Middle - low 685 (67.6) 328 (32.4) 1,013 (100.0)
Middle - high 774 (70.9) 318 (29.1) 1,092 (100.0)
High 733 (70.4) 308 (29.6) 1,041 (100.0)
Marriage Yes 2,435 (68.7) 1,111 (31.3) 3,546 (100.0) 2.265 (0.132)
No 460 (71.7) 182 (28.3) 642 (100.0)
"by chi-square test
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3.22 *%'EHOII ME XF=E2 75
273eflol) w2 x]523ate] xfo]= <Table 3>7} 2},

21734 E o % —4 FollM A& {5t Aol ERIE 4= glgl o T 17 gel7t I e LRE (35.006) 012kl S Eet -7t ml
> £5(28. %)‘?l 7B Hhe x|5Ago] e 797 B w3, FA/dEIIME F9-E skl Qe A x15Ee] EekeH, BMI Rl
Ae 2AF A7 e AP RO X|58%o] Qb= 497 Rt B = YEbTh
Table 3. Health behavior according to the presence or absence of periodontal disease
Unit : N(%)
Characteristics Division NPenodontal chseasge( = Total )
Subjective health status ~ Very good 121 (71.2) 49 (28.8) 170 (100.0) 2.703 (0.609)
Good 623 (70.3) 263 (29.7) 886 (100.0)
usually 1,259 (68.8) 570 (31.2) 1,829 (100.0)
Bad 417 (70.6) 174 (29.4) 591 (100.0)
Very bad 102 (65.0) 55 (35.0) 157 (100.0)
Smoking Current 392 (69.3) 174 (30.7) 566 (100.0) 0.217 (0.897)
Occasionally 81 (69.8) 35(30.2) 116 (100.0)
Never 588 (70.4) 247 (29.6) 835 (100.0)
BMI Underweight 94 (62.3) 57 (37.7) 151 (100.0) 3.956 (0.266)
Nomal 1, 039 (69.8) 450 (30.2) 1,489 (100.0)
Overweight 636 (69.7) 277 (30.3) 913 (100.0)
Obesity 959 (68.5) 440 (31.5) 1,399 (100.0)
“by chi-square test
4, X|=Het S50 e SLAEY
gl e X584 -{70] JY/IH 2tol= <Table 4>2F ATt
FAfol| 10} Vitamin B, Vitamin B, Lotile] 73-2-= 72| &te]7} U941, oA, Vitamin Ci= 2| F8%ko] Q= 749 2Rt 3k, Tl
A 24,9 H UES, %%, Vitamin Ae 2|F4Zho] Q= 74-9-ollA] kZ_ % | Uit o] 5 &A14 o2 fofgt 2o & Bl Jdas 2

%olaitk(pq) 05).

42te] 7% Vitamin B, = 719] 2}o]7} QIAL, 2, <1, 3, 2, Vitamin A, Yo, Vitamin G X|58%0] gl 73 9ollA ot =3t
o, o], T, LEEF, Vitamin B &= X|F280] Qli= Z9olAl ot =7 Uetydth o] F $AK 0 {23t alolg Bl JUYie
Vitamin AolaiE}<p<o.oos).

Table 4. Nutritional status according to the presence or absence of periodontal disease by gender
Unit : Mean£SD

Variables Man Woman
No Yes t(p) No Yes t()

Energy 2,478.70 + 1,189.59  2,395.26 + 1,028.70  0.535 (0.593) 1,698.05 + 714.75 1,707.96 £ 769.24  -0.292 (0.770)
Protein 84.70 + 80.31 84.79 + 49.40 -0.023 (0.982) 57.50 + 31.07 58.39 + 33.21 -0.609 (0.543)
Calcium 535.21 4+ 321.74 576.99 + 371.24 -2.261 (0.024) 431.48 + 261.46 426.35 + 249.83 0.431 (0.666)
Phosphorus ~ 1,250.93 =+ 855.88 1,266.00 + 627.00 -0.348 (0.728) 918.42 + 436.43 917.48 £ 449.98 0.046 (0.963)
Fe 19.93 + 15.03 20.48 + 12.31 -0.697 (0.486) 15.35 +9.84 15.02 + 8.23 0.763 (0.446)
Na 4,719.42 +5,770.02  4,778.83 £ 2,895.84  -0.214(0.830)  3,093.81 £ 1,928.19  3,267.46 = 2,293.81 -1.831 (0.067)
K 342000 + 1,879.14 347344 +1,829.08  -0.503 (0.615)  2,792.16 + 1,578.45 2,752.63 + 1,535.79  0.546 (0.585)
Vitamin A 821.73 + 1,066.96 821.79 £ 850.61 -0.001 (0.999) 680.13 +-958.48 578.92 + 600.61 2.983 (0.003)
Vitamin B, 2.34 £ 1.18 2.34 + 1.16 -0.084 (0.933) 1.71 £ 0.86 1.76 = 0.91 -1.195 (0.232)
Vitamin B, 1.54 +1.16 1.54 +0.87 0.083 (0.934) 1.17 = 0.70 1.18 +0.77 -0.196 (0.845)
Niacin 19.61 + 19.69 19.46 + 11.66 0.155 (0.877) 13.90 + 8.02 13.50 + 7.57 1.109 (0.268)
Vitamin C 103.03 + 114.77 99.97 £ 116.75 0.484 (0.628) 108.13 + 128.70 105.85 + 118.27 0.394 (0.694)
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40644 151 310 2t Vitamin B 2] 73-¢-= 712] Aol 7} U4, ol #], S, Zhg, 91, ZHg, Vitamin A, Vitamin B, Lo}, Vitamin
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A, 22y, FokE 2304 2|25k g7
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B} el A2 (1=0.795), S A HH1=0.228), sl 22241 (r=0.085), 3I0FE T3 (=0.061)2H= -g-o]5t A o] AAtA| S Bt I35t
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Table 6. Blood status according to the presence or absence of periodontal disease based on gender
Unit : Mean£SD

Variables Man Woman
No Yes t(p) No Yes t(p)

Fasting blood sugar 104.75 = 27.82 106.00 £ 33.96 -0.778 (0.437) 98.69 + 23.45 99.79 +22.27  -1.009 (0.313)
Glycated hemoglobin 5.76 = 0.91 5.80 =+ 0.89 -0.776 (0.438) 5.67 = 0.74 5.70 = 0.76 -0.807 (0.420)
Total cholesterol 187.92 4 35.51 187.71 & 36.94 0.110 (0.912) 192.16 3598  192.82 £ 3541  -0.389 (0.697)
Triglyceride 168.19 = 147.25  167.87 & 144.94 0.041 (0.967) 116.41 + 7492  121.29 +£79.28  -1.354(0.176)
Hemoglobin 15.26 + 1.28 15.25 + 1.33 0.233 (0.816) 13.12 = 1.15 13.15 + 1.14 -0.506 (0.613)
Hematocrit 45.60 = 3.61 45.54 = 3.79 0.269 (0.788) 39.98 + 3.12 40.07 = 3.05 -0.588 (0.557)
"by ttest

Table 7. Blood test status according to age-based periodontal disease
Unit : Mean=£SD

Variabl 20-39 40 - 64 > 65
arabies No Yes t() No Yes t(p) No Yes t(p)
Fasting blood 92.66 + 16.79 92.08 +=10.69 0.528 101.87 £24.76 104.88 =31.62 -2.218 109.66 = 3165 107.15+29.21 1.149
sugar (0.598) (0.027) (0.251)
Glycated 5.36 = 0.60 5.36 = 0.39 -0.026 572 =0.78 579091 -1.672 6.06 == 0.94 59 +0.79 1.159
hemoglobin (0.979) (0.095) (0.247)
Total 18349 = 3258 184.21 +=33.30 -0.306 197.36 =3546 19470 =36.76 1.480 183.14 = 37.09 188.45 4 36.50 -2.035
cholesterol (0.760) (0.139) (0.042)
Triglyceride 126.03 +121.92 11221 8472 1974 148.15+ 12142 15620 =137.15 -1.271 13553 £9322 13844+ 7878 -0.463
(0.049) (0.204) (0.643)
Hemoglobin  14.36 &= 1.70 14.20 = 1.73 1.340  14.08 &= 1.60 1418 =15 -1.190 13.73+147 1368 +t151 0.541
(0.180) (0.234) (0.589)
Hematocrit  43.34 &= 4.58 4296 £+ 4.52 1.150 4247 = 4.25 4271 = 4.18 -1.151 4154 +412  41.38+£430 0.547
(0.250) (0.250) (0.584)
‘by t-test

Table 8. Correlation by blood condition

Variables blcljc?(siusi%gar hggggltc?](oiin Total cholesterol ~ Triglyceride =~ Hemoglobin ~ Hematocrit
Fasting blood sugar 1.000

Glycated hemoglobin 0.795" 1.000

Total cholesterol -0.006 0.010 1.000

Triglyceride 0.228" 0.205" 0.259" 1.000

Hemoglobin 0.085" -0.012 0.105" 0.262" 1.000

Hematocrit 0.061" -0.013 0.118" 0.228" 0.966" 1.000

"p<0.01, by pearson’s correlation coefficient

2| FA% {50l w2 FFHR= Al oA, Vitamin C7F 2|52 4%o0] gl 749 #910L, Za-2 x|54%0] gl 3¢ felat =
Al FERTY. ofzfoll= 2, Q1 3, ZHg, Vitamin A, Yo, Vitamin G 215-4%0] gl ol =4Il 5], Vitamin A& X| 5250
Sl ollA FofsHAl =7 Uetsttt. o] = E2ks 21 deo] Qs 2ollM 2, <, 2, Yot o] A&7t =71 Uehd 23t A [20]0] 2xtet

kA el Vitarnin Ciz i olfge] 1 zlolja} 20| X17-218to] s 49 Alslstol 571 Uk} 22 Ak mie) offe) 7
© 217310 Qi TolA 24, 91, 3, 28, Vitamin A, Uob, Vitamin Co) 268 Jofae] Ajzjeo] 7] Lk} gt 7[7]e] 2ot 27
UFERGHL, Vitamin Co) A} %) 8ke] B ul} ol 21]0] Qd7-ztel 21 Liehgtes. ol Vitamin Co) A7} X548kt Alua

7} 582 & 4 QI kA Vitamin G A 21§52k 24 0] Aol ehelslo] 2|5 aek ool fabH o @ gighio] w1 2 9%
=] o] 7}1]— = 01%1:_,_§ Eo:]z]l:]-[zﬂ o]h =2 Oﬂl:rLﬁ_l,]-g]- \:]-E 7—‘131]-§ 7} Otlolz/\g]. ;‘(]Z _L]._,] A]-_x,]-/\-l o] .Skl o9 or Ea 9}\%\:]— EE]—E]—/\-]} IE]-
Ae] 79 hil 74, Q) A, LFES, Vitamin A7} 3|7 4k0] Q1= ol 9312 ] Liehtr). o] Akt gopao] 27t 217 dske]
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H 29l Hoh= &9, 55, 3] 5 844 85loj oJgh x| 5222k o]ghgo] =2 A 0 & AYZHETE 25 el Qolut ggo] =
Shate] /iAol gk vl w A7} H g st

AFHZ = 20-39A4|0llA] Vitamin A, Vitamin Ci= 2|5F2%k0] Qi wollA] =] YRt 40-60M[0ll A= ol =], Tl Z Q1 ZHg,
Vitamin A, Vitamin B,, Yo}, Vitamin C7} x|52%to] gl wollA] &7 YRl YEF, Vitamin B2 2|58%o] Q= FollA] =41 U
EPSATE. 654 ool A = ol 7], Tl Zh4 Q1) ZHE, Vitamin A, Yo, Vitamin C7F X|588Ho0] §li= wollA] &7 Yebskon LEET
2|F A% o] Qli= Fol| A A LrERT) n]= SRNAFGYYRALES tdd o2 $F Nishda 5{22]9] Aol A 404 njgtell A Zgat x| 22 gto]|
P HIx= A 02 YR 40tfjoll A= dol| ARt R-o) gk A7t Rt 50-604] /2= 3k Adegboye 5{23]9] Aollit= 222
52t 2ok 7he] A2 /ol ARt R-2loHA| LFERGTE. A 5{24]2] Lo A = 55-84M1E T/ 0 & FE |2t Fuae] Tk
& g Q1o ATl 545 dE | 7 S7IRTRAL sl it Z[21]9] Atolla= w17 oSt o2 A d=toll A A1
494, ZH, ?J, Vitamin B, Vitamin B, Yol 2] 457} =9kt vlepgla} x| F2gto] i do] =th= A7 Jeh vl AakE Bl

.2 AT Aiks BE of/dollA] Vitamin A7} x| 522ke] AAbgo] QIA|RH 404 m|Rtol| A= dal] A Erhe gEd, 24 2%l
o] f & A& FZE| AL 404 o/dolli= FFAH, XFAT o] o] =35 & 4 YT T3 HEF AH7 x| F4gke] ok
=AU EMN HEF HFH ] TAE flgh Alo] ool #hal & 7H = o7} k. E3h 404 n]eke] x| 2ko] o2 QfaliAl = 2| a ekt el
H 01E1 201 Fof| 1 |58kl gkEA] ofjfulg-0] Z-go] g Zo|ch

A oA = A, ofa} B 2| FAS 0] Q= S -5 EET GEEAMATE =4 YR o) o] S{2517 A 5{26]9] et At

S AT Hol Gt x| FAghahs DA Aol 52 & 4= ATk o dolM e 2R Qe wollM F/8AR, sl 2R, sukE
A5 G457t =A HERT o]+ Jaramillo[27]9] Aol = x| FH o] LZ | AH S} S/ A ] Aol QIrkal sH L, ujollA] = 528,

1

o]

\.

dl
W

r
ng

o] 51519 Aol 78803 2324, ol =35, 3471l Aol sislon AT A3k ek ol 478l i %
HolA] A @7, SRR, SlnkESs 5 740 Hab} 98-S o 4+ 91 o} o] NUHRE T 9 MBI X7 AR JWAS
sjo1gh 9 27} gl

QA 20398 2|70 e TASE FAA o] WA LIERFIL 654 o gollal s 5 8Tho] Qi ZU4E F Bl e S
of 237 A UERE frojh AT Botk o 52 A 423 A FAB] ALVAT} 18- % 4 91o] 20, 30cheF 654 ol oA
= 2|780] A Atiilete] Ario] 88 U 4 91T, Losche S[2912 2005 ARA W5 2ol 215 87 2L o 4
FA2 5 BAE A @53 22 £490] go) BBsIoick atebr 0o 654 ol oIS AW E A 9 eelnt XA
of A|E2 I YG D27} 92 Zlolch. A06loIAE A3 AT| Sl ZolAl FREGo] RolsbA A Lrehdk. o= 4064419) 7
HlolA] ez} Al Q1edo 2 X1 askute] Apio] A LEit st 237170l g ahe i SRR 2 ntehy] st
252 27} o] @Y o] £ 7] tho] X\ Fio] A L uAI PP Aro] glo B (3] 7 X
28 42 WYshe Zlo] Z32Y o Yect

A G5 7 ATTA FHEYT FABAL, SR, DB, SIPHE TS Q] JUUAV} ek o) XA Tl

S17] SlBIME i, W, BRI Bels FHA0E & Wt ook tebd 73] thE W (AL X5 Xk BsH= 2]
3 2B} glek 58 0] A=, 4ol wet Qg ulx|E 29lo] thEw

3)
Qpoh FREY, A, WE So| AT PRI} Valo] ASS HAT 4 Uitk AT Vel 73 Aot Ao], AN
34| B2 RA7H BRSIN] ol HHE a4 7RA T2 o] BaF A 02 Az

2 0] AR BURALR I8 N AHI Gk, BRI AYWAS eIl Relh ik Fo 2 FE A7 EIH
452091 I3 27} 92 Aol Jelf SRAGIEAS Folo] o, WAV} 47T B Dl 2018 Hop A
£ BASIgITH: o) A79) 2Jo)2 7K 4 ek W AR, YAt AFARo] B3| Rt AT X| TR heby YA B2

el | 2R 989 4 918 Holch

& AT A67] SRUAZFFZARIES 08510, 204 o1 4dQ] F X528 FHYARE SIS 4 = 4,188 S tdoz 2| +4%
f7ol mE AVdRYEIet YPIEHE HRlstalAt A7 Al=siglom, 2AlsS 2R ke thaat 2tk
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1. Q9] £ 43 x5 to] B EAIZ 0 2 §ofe o) iAo ol d4E Slefo] Wold4E X|FuHol Y B9t
ok oA o] ILom, AEAEe] glo] 7]E(31.306)0] BIE(28.3%)Rrk ozt 71 Lkebe.

2. 774 eelet X3 gkte] Pl BAA O R folg Aol ISAIE el oS- Lol ALt BMIE A} 2141%9] 749l e 3
thol u]3) x| o] Q= A7t OBk B itk

3. 2|58 9.70] whe Jepeietel 2ol tol Qlo] 24 Ptolq X|FAso] Y= ATt EAH 02 folahAl 3tom, oixt
ol JoJA = Vitamin A G404 X|F8Tho] Gl 797t fLoJ3pl| 4T, Y7122 20394 LEel o] 2 YF4vt X\ Aol
o= 797 EAH 0 2 Golspl ot

4. 2|55 970l k2 HoATEIRLo] Aol golakAls gkAlul Aol 79 3R €y} detdas, slm Iy, slrhEsse |

o] 9= 397k R A UehtaL, clxte) A 9ol RE, Jokd

J Ak, FHAHIN 2|F850] Y H97 ot B 71 Uehid
7120 2 203K FANo] Aol Gl B9 foJ5PH B LERAIL 4064HoIM = B ETL X5 asto0] gl
79, 654 o gol Al e Ae|ZolA X|FaHo] St H97F Rolst A eties.
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