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ABSTRACT

Objectives: The purpose of the study was to examine the association between diabetes mellitus and community periodontal index in
Korean adults.

Methods: The study populations were recruited by the Fifth Korea National Health and Nutrition Examination Survey. Study
subjects were 10,411 who were examined oral examination, blood test, and aged over 19 years. Using multiple logistic regression
analyses, the variables were adjusted for gender, age, household income, family history of diabetes, body mess index, smoking habit,
and frequency of tooth brushing. Periodontal tissue examination of the subjects was performed and scored by Community
periodontal index(CPI). Using probe, six teeth were examined for hemorrhage, plaque, and pocket depth and classified into CPly,
CPIL;, CPL,, CPI3 and CPli. Healthy periodontal groups(CPly2) and periodontal disease groups(CPls4) were divided by the
periodontal disease status. The definition of diabetes mellitus(DM) was decided by the diagnosis by the doctors and fasting blood
sugar level. Those who were diagnosed as DM were included in DM group. The DM variables included normal blood sugar level,
increased fasting blood sugar level, and DM blood sugar level. The DM variables were compared to periodontal disease blood sugar
level and analyzed.

Results: The periodontitis prevalence rate was 23.2%. Those who had diabetes mellitus accounted for 5.5% of the subjects. Those
who had impaired fasting glucose accounted for 17.7% and 7.9% of subjects were diabetes mellitus by blood test. In the confirmed
diabetes group by doctor, the periodontitis prevalence rate was significantly higher than the non-diabetic group. Diabetic group by
blood test had the highest prevalence rate of periodontitis than those who had impaired fasting glucose group or normal group. After
adjusting for gender, age, household income, family history of diabetes, body mass index, smoking habit, and frequency of tooth
brushing, the risk of periodontitis in diagnosed diabetes mellitus was 1.57 times(95% CI; 1.27-1.94) higher than the normal group. In
impaired fasting glucose group and diabetes mellitus group by blood test, the risk of periodontitis was 1.11 times(95% CI; 0.95-1.30)
and 1.45 times(95% CI; 1.45-2.12) higher, respectively.

Conclusions: There was a significant relationship between diabetes mellitus and periodontitis in Korean adults. These results suggest
that diabetes mellitus is a risk factor for periodontitis.
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Table 1, Distribution of community periodontal index according to the characteristics
CPI'
Variable Category Total % 0 1 2 3-4 p-valueJr
N % N % N % N %
All 10,411 100.0 2,795 283 712 6.6 4,165 41.9 2,739 232
Gender Male 4433 499 953 239 254 55 1,762 425 1464 28.1 <0.001
Female 5978 50.1 1,842 32.7 458 7.7 2,403 41.3 1275 183
Age (years) 19-44 4361 525 1,572 358 332 7.5 1,945 452 512 11.5 <0.001
45-64 3936 359 827 20.7 215 49 1,545 40.0 1,349 344
=65 2,114 115 396 179 165 79 675 324 878 41.7
Living area Metropolitan 4,845 475 1,550 32.8 275 5.6 1,933 41.4 1,087 20.3 <0.001
Urban 1,944  19.1 300 17.2 167 8.2 753 40.3 724 343
Rural 3,622 334 945 284 270 7.1 1,479 435 928 21.0
Educational levels (years) <6 2,397 169 372 151 177 6.6 846 37.5 1,002 40.8 <0.001
7-9 1,114 9.6 213 19.6 55 44 408 38.0 438 38.0
10-12 3,568 39.8 1,004 29.0 248 6.5 1,530 45.0 786 19.5
>12 3,318 336 1,202 36.8 232 74 1377 41.5 507 144
Unknown 14 0.1 4 19.6 0 0.0 4 454 6 35.0
Household income Low 1,764 143 342 22.0 127 6.5 620 38.7 675 32.8 <0.001
Middle-low 2,645 263 644 26.6 178 6.4 1,086 42.5 737 24.5
Middle-high 2,885 293 839 29.7 201 6.7 1,179 42.6 666 21.1
High 2,996 289 932 314 199 6.8 1,245 427 620 19.1
Unknown 121 1.2 38 344 7 49 35 29.1 41 31.6
Family history of Diabetes No 7,776 749 2,079 28.6 530 6.6 3,109 41.7 2,058 23.0 0.003
Yes 1,613 162 479 292 100 64 683 44.1 351 204
Unknown 1,022 89 237 241 82 6.6 373 39.6 330 29.6
Body Mess Index Underweight 435 4.5 167 42.1 35 6.7 166 383 67 12.8 <0.001
Normal 6,635 629 1,875 299 459 6.8 2,648 41.5 1,653 21.7
Obese 3286 32.1 739 233 210 59 1,323 43.1 1,014 27.6
Unknown 55 0.4 14 24.1 8 16.7 28 43.7 5155
Smoking Non-smoker 6,199 537 1,859 319 486 8.1 2,500 41.3 1,354 18.8 <0.001
Ex-smoker 2,076 199 507 27.1 115 49 774 392 680 28.8
Current smoker 2,113 263 422 219 111 50 885 452 695 279
Unknown 23 0.2 7 364 0 0.0 6 25.6 10 379

"‘Community periodontal index

p-value calculated using Chi-square test
1[Percentages were obtained from Chi-square test by survey analysis
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Table 2, Distribution of Diabetes Mellitus and fasting blood sugar according to the characteristics

Diagnosis Blood test
Variable Category Non-Diabetes Diabetes p-valueT Normal IFG’ Diabetes mellitus p-valuelr
N % N % N % N % N %
All 9,650 945 761 5.5 7,416 743 1977 17.7 1,018 7.9
Gender Male 4,057 942 376 5.8 0278 2871 70.3 1,040 21.1 522 8.6 <0.001
Female 5,593 948 385 52 4,545 783 937 144 496 7.3
Age(years) 19-44 4,321 99.1 40 09 <0.001 3,772 86.8 493 11.1 96 2.1 <0.001
45-64 3,598 91.8 338 8.2 2,531 633 940 246 465 12.1
=65 1,731 82.1 383 179 1,113 51.9 544 264 457 21.7
Living area Metropolitan 4,516 95.1 329 49 0006 3,501 752 910 17.7 434 7.1 0.012
Urban 1,773 929 171 7.1 1,299 70.5 427 199 218 9.6
Rural 3,361 947 261 53 2,616 754 640 165 366 8.1
Educational levels (years) =6 2,050 86.4 347 13.6 <0.001 1,368 56.6 601 26.1 428 17.4 <0.001
7-9 992 912 122 88 669 60.8 275 264 170 12.8
10-12 3,383 963 185 3.7 2,710 79.1 593 149 265 6.0
>12 3212 975 106 2.5 2,662 81.5 502 143 154 4.1
Unknown 13 923 1 77 7 60.0 6 323 1 7.7
Household income Low 1,508 88.5 256 11.5 <0.001 1,056 63.6 385 20.6 323 15.8 <0.001
Middle-low 2,449 942 196 5.8 1,874 75.1 506 169 265 8.0
Middle-high 2,730 959 155 4.1 2,158 76.8 508 16.7 219 6.5
High 2,850 963 146 3.7 2,248 76.4 554 183 194 5.3
Unknown 113 966 8 34 80 74.8 24 143 17 10.9
Family history of Diabetes No 7,336 96.1 440 3.9 <0.001 5,683 76.3 1475 17.5 618 6.2 <0.001
Yes 1,435 90.5 178 9.5 1,092 69.6 289 175 232 12.9
Unknown 879 88.5 143 11.5 641 664 213 199 168 13.6
BMI Underweight 424 987 11 1.3 <0.001 401 94.2 22 41 12 1.7 <0.001
Normal 6,223 954 412 4.6 5,061 793 1,042 144 532 6.3
Obese 2,949 922 337 7.8 1,902 61.5 911 265 473 12.1
Unknown 54 989 1 11 52 95.0 2 39 1 1.1
Smoking Non-smoker 5,794 949 405 5.1 <0.001 4,639 77.5 1,039 154 521 7.1 <0.001
Ex-smoker 1,859 923 217 7.7 1,294 672 493 22.0 289 10.8
Current smoker 1,976 95.5 137 4.5 1,473 73.4 436 193 204 7.3
Unknown 21 944 2 56 10 43.5 9 24 4 31.8

*Impaired fasting glucose

Tp-Value calculated using Chi-square test

i:Percentages were obtained from chi-square test by

survey analysis
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Table 3, Distribution of community periodontal index according to the oral health status
CPI
Variable Category  Total % 0 1 2 3-4 p-value'
N % N % N % N %
Frequency of tooth brushing(a day) <1 1,148 106 181 168 79 63 421 409 467 359 <0.001
2-3 8,063 77.6 2,185 28.5 542 6.6 3,317 42.7 2,019 222
>4 1,083 10.8 403 384 79 6.8 393 383 208 16.5
Unknown 117 1.0 26 273 12 59 34 28.2 45 38.6
Oral examination(within 1 year) No 7,909 76.4 1,896 25.5 546 6.6 3,304 44.0 2,163 23.9 <0.001
Yes 2,480 234 894 37.6 166 6.6 853 350 567 20.8
Unknown 2202 5 31.0 0 00 8 34.8 9 342
Experience of toothache(within 1 year) No 6,953 66.1 1,947 29.4 467 6.5 2,898 43.1 1,641 21.0 <0.001
Yes 3,360 33.1 834 264 235 6.7 1,231 39.5 1,060 27.3
Unknown 98 0.9 14 21.1 10 5.8 36 41.1 38 32.0
‘Community periodontal index
p-value calculated using Chi-square test
11Percentages were obtained from chi-square test by survey analysis
Table 4, Association between Diabetes mellitus and community periodontal index
CPI'
Variable Category N % 0 1 2 3-4 p-value'
N % N % N % N %
Diagnosis Non-Diabetes 9,560 945 2,656 289 666 6.7 3,934 425 2394 219 <0.001
Diabetes 761 55 139 17.8 46 49 231 31.6 345 457
Blood test Normal 7416 743 2203 313 540 7.1 3,028 422 1,645 19.3 <0.001
IFGS 1,977 177 424 213 112 53 808 439 633 295
Diabetes mellitus 1,018 79 168 160 60 45 329 340 461 454

"Community periodontal index
Tp-value calculated using Chi-square test

iPercentages were obtained from chi-square test by survey analysis

SImpaired fasting glucose
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Table 5, Odds ratio for association between diabetes mellitus and periodontitis

Variable Category N % Periodontitis
(CPI'=3) uOR"  95% CI  aOR? 95% CI
Diagnosis Non-diabetes 2,394 20.7 1 Ref. 1 Ref.
Diabetes 345 2.5 3.00 2.46-3.66 1.57 1.27-1.94
Blood test Normal 1,645 14.4 1 Ref. 1 Ref.
IFGS 633 52 1.75 1.51-2.02 1.11 0.95-1.30
Diabetes mellitus 461 3.6 348 2.90-4.17 1.75 1.45-2.12

‘Community periodontal index
TUnadjusted odd ratio

*Adjusted odds ratio and 95% confidence intervals estimated using multiple logistic regression model adjusted for gender, age,
household income, family history of diabetes, BMI, smoking habit, and frequency of tooth brushing

SImpaired fasting glucose
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