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ABSTRACT

Objectives: The aim of this study was to evaluate the oral health status and behavior in Korean diabetic adults.

Methods: The study subjects were 11,840 adults who participated in the fifth Korea National Health and Nutrition Examination
Survey(2010-2012). Diabetic status was defined by doctors and fasting blood sugar(FBS) level. Oral health status was assessed by
decayed-missing-filled teeth(DMFT), community periodontal index(CPI), periodontal disease, denture needs, limitation of oral function,
and chewing difficulty. The oral health behavior was evaluated by oral examination within a year, brushing times a day, and use of auxiliary
oral product. The data were analyzed by descriptive analysis, chi-square tests and multiple logistic regression analyses.

Results: The prevalence rate of diabetes mellitus diagnosed by doctor and FBS was 8.3% and 10.2%, respectively. The prevalence rate
of periodontitis was 25.4%. The proportions of DMFT =20, CPI =3, periodontal disease, denture needs, oral function limitation and
chewing difficulty in the confirmed diabetic group by doctor were significantly higher than those of the non-diabetic group(p<0.05).
In multiple logistic regression analysis, the adjusted odds ratio(aOR) for periodontal disease(aOR=1.73, 95% CI=1.41-2.12), presence
of denture needs(aOR=1.40, 95% CI=1.06-1.84), limited oral function(aOR=1.43, 95% CI=1.15-1.78) and chewing difficulty(aOR=1.41
95% CI=1.13-1.77) in diabetic subjects were significantly higher than those of the non-diabetic subjects. There were similar associations
between diabetes defined with FBS and oral health. In oral health behavior, diabetic subjects had significantly lower odds ratios for
oral examination(aOR=0.76, 95% CI=0.60-0.98), brushing time =2 times(aOR=0.73, 95% CI=0.57-0.93), and auxiliary oral
products(aOR=0.74, 95% CI=0.59-0.94).

Conclusions: There was a significant relationship between oral health status and behavior in Korean diabetic adults. Further study is
needed to evaluate the underlying mechanisms between diabetes mellitus and oral health status.
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Table 1. General characteristics by diabetic status
Diagnosis Blood test
Non- . Diabetes
C . Diabet N 1 IF .
Characteristics ~ Division Diabetes iabetes orma G mellitus
(N=10,861) (N=979) . (N=7,652) (N=2,066) (N=1,106) «
(p-value ) (p-value')
Gender Male 4516(49.1) 486(51.3) 1.348 2950(46.9) 1078(58.8) 571(54.3) 96.500
Female 6345(50.9) 493(48.7) (317) 4702(53.1) 988(41.2) 535(45.7) (<0.001)
Age(year) 19-44 4658(53.7) 53(8.5) 737.374 3801(60.5) 498(32.3) 98(13.0) 1215.019
45-64 3877(33.9) 398(49.8) (<0.001) 2583(30.5) 961(49.1) 485(52.5) (<0.001)
=65 2326(12.4) 528(41.7) 1268(9.0) 607(18.6) 523(34.5)
Marital status Married 9239(76.6) 963(96.5) 156.733 6243(72.0) 1978(92.2) 1079(95.2) 539.135
Single 1617(23.4) 16(3.5) (<0.001) 1405(28.0) 88(7.8) 26(4.8) (<0.001)
Education <Elementary 2552(17.2) 469(45.1) 432.196 1515(13.7) 652(25.8) 482(38.6) 641.163
Middle 1107(9.4) 159(16.1) (<0.001) 691(7.9) 288(14.5) 185(15.7) (<0.001)
High 3658(39.9) 225(25.1) 2750(42.0) 608(33.0) 278(29.0)
= Collage 3413(33.4) 125(13.7) 2687(36.3) 512(26.7) 159(16.7)
Residence Urban 8583(79.9) 742(75.6) 7.786 6148(80.9) 1575(77.6) 843(75.5) 22.205
Rural 2278(20.1)  237(24.4) (.014) 1504(19.1) 491(22.4) 263(24.5) (.002)
Monthly Low 2625(27.1) 266(29.4) 6.961 1783(26.5) 489(25.2) 302(30.6) 18.033
compensation Middle-low 2673(25.2) 255(27.6) (.126) 1890(25.1) 506(25.8) 287(27.2) (.064)
Middle-high 2731(24.6) 211(20.9) 1943(25.0) 511(23.7) 248(21.7)
High 2689(23.1) 236(22.1) 1951(23.5) 536(25.3) 252(20.5)
Smoking Current 2212(26.7) 179(21.9) 31.708 1519(25.9) 445(28.2) 222(24.5) 92.870
Former 2082(19.3) 287(27.7) (<0.001) 1340(17.9) 517(24.6) 321(27.1) (<0.001)
Never 6446(54.0) 510(50.5) 4782(56.1) 1094(47.2) 558(48.4)
Alcohol None 2940(22.3) 441(40.6) 143.933 2006(21.2) 567(23.4) 424(32.4) 219.649
consumption 1/ month 3194(29.5) 198(20.9) (<0.001) 2422(31.5) 489(22.0) 252(23.6) (<0.001)
>1/ week 3823(41.0) 247(29.0) 2763(41.5) 768(43.3) 309(31.7)
>4/ week 731(7.2) 84( 9.5) 414(5.8) 221(11.3) 111(12.2)
Family No 8535(84.0) 587(65.4) 144.555 6094(84.7) 1582(81.6) 677(67.0) 157.414
history
of diabetes Yes 1592(16.0) 259(34.6) (<0.001) 1109(15.3) 326(18.4) 288(33.0) (<0.001)
Number of 0 7354(75.9) 216(26.3) 1016.172 5642(80.6) 1117(61.5) 315(34.1) 1184.095
chronic 1 216716.0) 344(35.0) (<0.001) 1335(13.5) 561(23.7) 385(33.6) (<0.001)
disease >2 1234(8.1) 419(38.7) 675(5.9) 388(14.9) 406(32.3)

"by chi-square test
Date are expressed as number(%)
IFG: Impaired Fasting Glucose
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Table 2, Diabetes—related factors

Characteristics Division (l?\ljibg(;tgi
Duration of DM <5 468(50.1)
(years) 6-10 215(21.5)
11-15 125(13.7)
>16 171(14.7)
HbA1c(%) <6.5 231(26.9)
>6.5 632(73.1)
Education experience No 771(77.7)
of DM Yes 208(22.3)
Treatment of DM No 114(12.5)
Yes 865(87.5)
Treatment method
Injection of insulin No 884(90.3)
Yes 95( 9.7)
Drug No 158(16.3)
Yes 821(83.7)
No drug No 820(83.8)
Yes 159(16.2)

Date are expressed as number(%)
DM: diabets mellitus

Table 3, The distribution of oral health and behavior by diabetic status

Diagnosis Blood test
Characteristics Division Dggreltes DIl WigTEL e ﬂ:ﬁftt:ss
2 2
(N=10,861)  (N=979) (p_v’glue‘) (N=7,652)  (N=2,066)  (N=1,106) (p_v’;lue,)
Oral health status
DMFT 0-19 10494(98.4)  926(95.7) 29725  7458(98.8)  2001(98.2)  1052(96.5) 32222
>20 253(1.6) 46(4.3) (<0.001) 143(1.2) 46(1.8) 47(3.5) (<0.001)
CPI 0-2 5712(83.4)  343(77.3) 7.849  4295(83.8)  937(82.1) 383(75.6) 18.159
3-4 1256(16.6)  109(22.7) (.006) 896(16.2)  234(17.9) 123(24.4) (.002)
Periodontal disease No 7789(78.0)  488(54.6) 189.845  5771(80.7)  1344(70.5) 557(54.6) 335.927
Yes 2604(22.0)  399(45.4) (<0.001) 1645(19.3) 633(29.5) 461(45.4) (<0.001)
Denture needs No 9820(92.7)  790(82.3) 100218 7083(94.3)  1829(90.4) 895(82.2) 187.356
Yes 927(7.3)  182(17.7) (<0.001) 518(5.7) 218(9.6) 204(17.8) (<0.001)
Limitation of oral No 7875(76.4)  527(55.4) 158.999  5818(78.8)  1420(71.4) 621(57.6) 218.152
function Yes 2760(23.6)  444(44.6) (<0.001) 1771(21.2) 621(28.6) 474(42.4) (<0.001)
Chewing difficulty No 8058(78.0)  551(58.1) 149.697  5932(80.3)  1466(73.1) 650(60.0) 209.999
Yes 2577(22.0)  419(41.9) (<0.001) 1657(19.7) 575(26.9) 445(40.0) (<0.001)
Oral health behavior
Oral examination No 8242(76.9)  814(84.7) 23748  5768(76.4)  1574(76.1) 912(83.9) 26.663
(with 1 year) Yes 2513(23.1)  158(15.3) (<0.001) 1837(23.6) 475(23.9) 187(16.1) (<0.001)
Brushing times(/day) <] 1442(12.7)  236(23.3) 65.831 839(10.7) 315(13.9) 255(21.8) 97.766
=) 9313(87.3)  736(76.7) (<0.001)  6766(89.3)  1734(86.1) 844(78.2) (<0.001)
Auxiliary oral products ~ No 6850(71.8)  725(80.5) 24289  4700(70.9)  1343(71.8) 815(80.2) 31.515
Yes 2679(28.2)  183(19.5) (<0.001) 1974(29.1)  495(28.2) 201(19.8) (<0.001)

"by chi-square test
Date are expressed as number(%)

IFG: Impaired Fasting Glucose, DMFT: Decayed/Missing/Filled Teeth,

CPI: Community Periodontal Index
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Table 4, AOR(95% Cl) for oral health and behavior by diabetic status

Characteristics Diagnosis Blood test

Non-Diabetes Diabetes Normal IFG Diabetes mellitus
Oral health status
DMFT =20 1.00 1.23(0.76-1.99) 1.00 1.22(0.79-1.90) 1.35(0.74-2.46)
CPI =3 1.00 0.98(0.69-1.39) 1.00 1.21(0.86-1.72) 1.45(0.98-2.15)
Periodontal disease 1.00 1.73(1.41-2.12) 1.00 1.97(1.61-2.41) 1.86(1.51-2.29)
Presence of denture needs 1.00 1.40(1.06-1.84) 1.00 1.63(1.24-2.13) 1.58(1.19-2.09)
Limitation of oral function 1.00 1.43(1.15-1.78) 1.00 1.52(1.24-1.87) 1.50(1.19-1.88)
Chewing difficulty 1.00 1.41(1.13-1.77) 1.00 1.52(1.23-1.87) 1.49(1.18-1.87)
Oral health behavior
Oral examination 1.00 0.76(0.60-0.98) 1.00 0.73(0.58-0.92) 0.68(0.52-0.89)
Brushing times(= 2time) 1.00 0.73(0.57-0.93) 1.00 0.80(0.61-1.03) 0.65(0.48-0.86)
Auxiliary oral products 1.00 0.74(0.59-0.94) 1.00 0.78(0.60-1.01) 0.68(0.51-0.91)

Date are expressed as aOR(95% CI)
aOR: adjusted odds ratio, CI: confidence interval

aOR adjusted for gender, age, marriage, education level, living area, smoking, alcohol consumption, family history of

diabetes and number of chronic disease

IFG: Impaired Fasting Glucose, DMFT: Decayed/Missing/Filled Teeth,

CPI: Community Periodontal Index
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