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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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Korea National Health and Nutrition Examination Survey(KNHANESVI-3), 2015, Korea Centers for Disease Control and Prevention)
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2.0 2 tfgta|giels)o) v]gh Zthy| 2ol wlet <18.49 kg/mi(AA%), 18.522.99 kg/mi(HAY, 23.0-24.99 kg/mi(@THAIZY, =25 kg/mi(B]5H o
2 BTt ARFAL F FAAA e FEIY, FEENL 2 FAEHE, A, dlI2Y, SnE IS o] 85iglon, s
e 241 A AE AR W8-S 4AI7E SRS 0] 83 ZALR oA, Bl 24 9l A LHEF, Z4E, Vitamin A, Vitamin B,,
Vitamin B,, Yo}, Vitamin G2} B A3 A9t

=
3. X =24
4% 2F5.9] EARAS [BM SPSS Statistics ver. 21.0(IBM Co. Armonk, NY, USA) SA|Z 2 1388 o] 85lo] XJ2]slQich AN AH=
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AP Ate] duka] EXJS AmEH G2} 43.8%, OJAF 56.20%62 A7} B WOk, A3 B 40644171 48.7% 2 7H kAT, 654 ©]
23 25.7%, 20-39A] 25.6%2] FEE Bl o sl g} oA, 1E 77} 28.4%, 2F 0|5} 19.8%, B 9.4% 0| o0, AESFL 429
2 FES o (81} A5 ASAE ARl Zu), BE/AJEIE 71 84.7%, 1] 15.3%2] EEE HItkTable 1>.

https://doi.org/10.13065/jksdh.20210059



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, QU EMoj| [ X|FHet /fF
YR E/dof| b2 x|Aehte] 2ol= <Table 2>¢F 2t
LE EXollA BAFCZ folgt xlol= QIA|TE o2t oA, ATo] =old4g, &tfo] Wolalas x| FAgho| Q= 397t et =
ofz|= 74 o] AUt A2/FEoll QlojAts 7]E(31.3%)0] 11 2(28.3%)Ert 2F7F = LERHTE
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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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| =22 S0 WE JAaEl
sglol] wh2 x) 7743 §720] jo¥Ate] 2jol= <Table 459} 2.
FAfol| 1o} Vitamin B, Vitamin B, Lotile] 73-2-= 72| &te]7} U941, oA, Vitamin Ci= 2| 58%ko] Q= 749 2Rt 3k, Tl
4,704, ), 4, =S, 248, Vitamin A X158810] 9l 9ol k{ A Uit o] 2 EAMOE §olgt 3ol 1ol AT

%olaitk(pq) 05).

o 2}e] 739 Vitamin B, = 71] Xo|7} I, 2, <, %, 2, Vitamin A, YoM, Vitamin Gi= X|5:2ko] gl Z-9olA 2 &=3ko.
o, o], T, LEE, Vitamin B = X|FE%0] gl Z9olA ot =7 Uetyth o] F $AK 0= foJ3t 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 Mo Woman
No Yes t() 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 + 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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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  1.974 148.15+ 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 =418 -1.151 4154 +412 4138 +£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|5 4%ko0] gl 749 #910L, Za-2 x|54%0] QL= 3¢ felok =
Al FERTY. ofzfoll = 2, 91, 3, ZHg, Vitamin A, Yo, Vitamin G 215-480] gli= wollA] =41 £5], Vitamin A& X| 52350
Sl FollA FofsHAl =7 Uttt o] = E2ks 215 deo] Qs wollM 2, <, 2, Yot o] A&7t =7 e 23t A [20]9] 2tet

kA el Vitarnin Ciz i olfe] o1 zlolja} 2o] X17-208to] e 49 Alsistol 571 ek 22 Ak maie) ofxje) 7
© x173k0] Qi TollAl 24, 91, 3, 28, Vitamin A, Uob, Vitamin Co) 28 Joae] Ajzjeo] 7] Lkt gt 7[7]e] 2ot 27
UFERGL, Vitamin Co) A2} x)548ke] B it o] 21]e] Qd7-ztel 21 Liehgtes. ol Vitamin Co) A7} X548k Aluai

7} 582 & 4 QI kA Vitamin G A 2152k 24 0] Aol ehelslo] 2|5 ask ool fabe o 2 Gighio] w11 A 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 of Ea 9}\%\:]— EE]—E]—/\-]} IE]-
7o) 79 hil 74, <), LFES, Vitamin A7} 3|5 45k0] QL= ol 9312 ] Liehtr). o] Akt gopao] 27} 117 dske] 2
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H 29l Hob= &9, 55, 3] 5 @44 85loj oJgh x| 5222k o]ghgo] =2 A 0 & AYZHETE 25 23Sl Q]lut ggo] xFA
ko] /iAol gk vl w A7} H g st

AHZ = 20-39A4|0llA] Vitamin A, Vitamin Ci= 2|5F2%k0] Qli= wollA] =] YRt 40-60M[0llA = olluf =], Tl Z4 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
EPATE. 654 oFgollA = ol 7], Tl Zh4 Q1) ZHE, Vitamin A, Yo, Vitamin C7F X|588Ho] gli= wollA] &7 Yepskon EETT
2|FA% o] Qli= Fol| A A LrER ) o] SRNANFGYRALS tdd o2 S Nishda 5{22]9] Aol A 404 njwtell A Zgat x| 22 gto]|
P H|x= 2 02 YR 40tfjoll A= d/dol| ARt Rl gk A7t R, 50-604] /g2 = Sk Adegboye 5{23]9] Atollit= 222
EAF ek x|okaA ko] Ag-2 FAJolAIR --2lstA| LrEHTE A 5{24]19] ALolA = 55-84MIE T/ o= AE A9 4] Tk
2 g Q1o Aol E54E dE F] 7SI sieinh &t Z[21]2] Atolla= w177 oS tl o2 A d=toll A A1
494, 2, <), Vitamin B, Vitamin B, Yol 2] 457} =9kt vlepla} x| F2gto] i do] =th= A7 Jeh vl AukE B9l

2 AT 4% . of/dollA] Vitamin A7} 2|22k o] Agbgdo] QIA|RH 404 mRtol| A= dal] A Erhs gEd, 44 2%l
o] § & A& FZE| AL 404 o/dollx= FFAH, AT o] o] =35 & 4 YT T3 HEF AH7 x| FAgke] ok
=024 L} & 70 A gigt Alo] /ol TS 7HE F 7t Qlrk. T 404 nRke] 2|2 gke] ofjils Qe X|F s
H 01E1 201 Frof| 1 |58kl gkEA] ofjhulg-0] Z-go] g Zo|ch

A oA = A, of 2} 5 2| FAS 0] Q= S 5P ET GEEAMATL =4 YR o) o] S25]7 A 5{26]9] et At

S AT Hol Gt x| FAghahs DA Aol 52 & 4= ATh o dolME xR Qe wollM F/8AIR, sl 2R, sukE
A5 G457t =A HERT o]+ Jaramillo[27]9] Aol = x| FH o] aLZ | AE S} S/ A ] Aol QIrkal sH L, ufjollA] = 528,
o] 525]9] AollM = x| Ak S22y, SntE A, S| o] Jllom Akt Autkg Bl o] X|FAgo] Q=
oA &, s EZ 2R, SPtEA S 5 X0l Wl 93-S & 4= AT of/do] A EE T A% v} x| Agke] QA IS
gelgr d et Qi
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o]

\.

ol

A 203980l A= X5 o] Y UL FAAMo] A Lk, 654] ol el Al X|Fao] Gl RUSE STl AE2
o] 4217 57 ek fofet AT Boich o] 1 AN $E3} 535k ATFBAE 98- B 4 9lof 20, 30chet 654 o) el
= x|7%k0] A ArhAleke] Qo] 8.2 o 4 9IS, Losche S[292 20054 AW 2AolA 2|59 B} 292 o= A
FAE T B4R 4 5T 24 £40] o) S1EEQIct. webx 30teh 654 oA eI A WS S gt iealat x5 1ek
o] A 25 W FHL R} 42 ZoIck. 0elol A = X AH0] Qi Tl B ETo] Folsi B ekt ol 4064419) 2
Gl Gt Al dizo 2 M2 ghmto] drio] | eht w7l oflah i QIR AZtEI). neb Augk
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oA 7 ARl SRR GEEAL, SAA, deIey), snkEaske gfel duabit gl ol AR Aske B

s7] Sl B, M, FYAMe) Bels SHH 0T G W et ook geh T4 thE A XA 2|7 2 Helshe 2|
o 2 "7} glrk. 2|59 gko] A, o] et ojgke blx| = 29lo] e o
oot 3RUY, WYAIF, WF So] TR R B BA0| 922 AT 4 STk, XA Vel A T} Alo], 141
4 1
=

shato] 2] §217} B esiu] ojof me gHEA] A me 1 o] Wes Ao e Az,

1 qlae] AFHE S dHEALR QI8 X3 8} deka, BoAte] Qlakebilg Asi7lol Ral7t ik Gho g I E Qg 55
452091 A 227} 928 Aol Jeff SRS Folo] (o, WAV} 47T B Dl 218 Hop A
2 Bajaigitke 2o A7) olols 71 4 Sk B HAINE, dekart X7 ulxe ek d7e MEuEke teky QA e

kel 7222 383 4 91 Aolch
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