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Abstract This study aimed to identify the association between each stage of Community periodontal
index of treatment needs (CPITN) and oral health behaviors. Multivariate logistic regression analysis
was performed on the data obtained from 11,002 adults aged between 19 and 79 years, using data from
the 7th Korea National Health and Nutrition Examination Survey. When interdental care products such
as floss or interdental brush were used, the risk of CPITN1 to CPITN3 and periodontitis was
significantly reduced. Brushing more than 3 times a day significantly reduced the risk for CPITN1 and
CPITN2, and dental check-ups reduced the risk for CPITN1, CPITN2, and periodontitis. There were
differences in related factors depending on the stage of CPITN and periodontitis. Therefore, it is
essential to include training on the use of interdental care products in oral health education. In
addition, it will be helpful educate subjects on select oral health behaviors based on their periodontal

status.
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Table 1. Distribution of periodontal status according to socio—demographic characteristics

Community periodontal index

Community periodontal index of
treatment needs

Total CPITN1 CPITN2 CPITN3 | Periodontitis
Healthy(0) | Bleeding(1) | Calculus (2) pg:sgfvé) pogke;pw (”:ljguf:r (need for ;gifjo::;l
control) scaling) treatment)
Al 11,002 | 343832.8)| 7456.5) |3455(309) | 2,519(22.4) | 845( 7.4) | 7,564(67.2) | 6.819(60.7) | 845(7.4) | 3.364(29.8)
Age group, year
19-20 | 1.433(137) | 669(47.9) | 121(76) | 587(40.5) | 56( 4.1) 0 764(62.1) | 643(44.6) 0 56( 4.1)
3039 | 1894167) | 703(387) | 15307 > 772(39.9) | 209011.8) | 37(1.7) | 1191(61.3) | 1,038(53.4) | 37(1.7) | 266(13.6)
40-49  [2213195) | 701329) | 14163) | 776(35.3) | 439(18.8) | 156( 6.8) | 1,512(67.1) | 1371(60.9) | 15668 | 595(25.6)
50-50 | 22400213)| 583(27.8) | 1144.9) | 64027.9) | 649(282) | 254(11.3) | 1,657(72.2) | 1,543(67.3) | 254(11.3) | 903(39.5)
60-69 | 1934(17.3) | 480(262) | 1085.6) | 441(22.0) | 663(339) | 242(12.2) | 1454(738) | 1.346(68.2) | 242(12.2) | 905(46.1)
7079 | 1283011.5) | 30225.4) | 10807.6) | 239(184) | 483(37.5) | 156(11.2) | 986(74.6) | 878(67.1) | 156(11.2) | 639(487)
p-value <0.001 <0.001 0.001 0.001 <0.001
Sex
Male 482842.2) [ 1,277276) | 286(5.9) | 1.456(29.8) | 1,282(26.4) | 527(10.3) | 3.551(72.4) | 3265(66.5) | 527(10.3) | 1,809(36.7)
Female | 6.174(57.8) | 2,161(36.6) | 459(6.9) |1.999(31.8) | 1,237(19.4) | 318( 5.3) | 4,013(63.4) | 3554(56.5) | 318(63) | 1555(24.7)
o-value <0.001 (0.001 €0.001 (0.001 (0.001
Education level
<12 year | 6,593(60.1) | 1,80429.0) | 4406.4) | 1,901(28.3) | 1.805(26.9) | 643( 9.4) | 4,789(71.0) | 4349(64.6) | 643(9.4) | 2.448(36.3)
)12 year | 4,400(39.9) | 1,634(385) | 305(6.5) | 1.55434.9) | 714(156) | 202( 4.4) | 2.775(615) | 2.470(64.9) | 2024.4) | 916(20.0)
o-value (0001 (0.001 €0.001 (0.001 (0.001
Household income
Below medan | 4427(39.6) | 1.201(285) | 300(6.4) | 1.25428:3) | 1.24727.1) | 425 9.8) | 3.226(71.5) | 2926(65.1) | 4250.8) | 1.672(36.9)
Above Medan | ¢ 575(60.4) | 2.237(36.6) | 4456:5) | 2201(327) | 1.272(19.3) | 420( 59) | 4338(64.) | 3893(67.9) | 4205:9) | 1.692(252)
p-value <0.001 <0.001 0.001 0.001 <0.001
Residence
Uban | 9,171(85.1) | 3.114@35.3) | 5826.0) | 2.871(31.0 | 1.975(21.1) | 629( 6.6) | 6.057(64.7) | 5.475(8.7) | 629(6.6) | 2.604(27.7)
Rural 1831(149) | 324(18.4) | 1639.1) | 584(30.7) | 544(29.5) | 216(12.3) | 1,507(81.6) | 1.344(72.5) | 216(12.3) | 760(41.8)
o-value €0.001 (0.001 €0.001 (0.001 (0.001
Occupation
Yes 7,031(62.4) | 2,08730.8) | 443(6.2) | 2,330(32.6) | 1,609(22.6) | 562( 7.8) | 4,944(69.2) | 4501(630) | 562(7.8) | 2.171(30.4)
No 3.971(37.6) | 135136.1) | 30268 | 1.12508.2) | 91022.0) | 283( 6.8 | 2.62063.9) | 2:318(57.0) | 2836.8) | 1,193(28.8)
o-value (0001 (0.001 €0.001 0.088 0.148

p-values were obtained through complex samples crosstabs. Data are presented as unweighted number (weighted %).
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Table 2. Oral and general health status, oral and general health behaviors according to the community periodontal

index
Community periodontal index
Total Healthy Bleeding Calculus | Shallow pocket | Deep pocket value
(CPI 0) (CPI'1) (CPI' 2) (CPI 3) (CPI14) a
All 11,002 3,438 745 3,455 2,519 845

Yes 1,276(11.1) 271( 7.4) 82(10.9) 253( 7.2) 456(17.7) 214(24.5)

Diabetes mellitus <0.001
No 9,726(88.9) | 3,167(92.6) 663(89.1) 3,202(92.8) 2,063(82.3) 631(75.5)
Yes 4,596(41.1) | 1,220(35.1) 275(35.9) 1,318(37.6) 1,332(52.8) 451(51.8)

Dyslipidemia <0.001
No 6,406(58.9) | 2,218(64.9) 470(64.1) 2,137(62.4) 1,187(47.2) 394(48.2)
Yes 3,226(28.6) 770(22.3) 177(23.3) 837(23.0) 1,057(41.1) 385(46.5)

Hypertension <0.001
No 7,776(71.4) | 2,668(77.7) 568(76.7) 2,618(77.0) 1,462(58.9) 460(53.5)

BMI body mass index, kg/n"l2 f 23.88£0.04 | 23.40£0.07 | 23.59+0.16 | 23.82+0.08 24.56+0.08 24.52+0.14 | €0.001

Waist circumference, cm ' 81.91£0.14 | 80.13+t0.23 | 81.05+0.47 | 81.07£0.23 84.88+0.22 86.05+0.41 | <0.001

White blood cell, Thous/uL 6.17£0.02 5.99+0.04 6.01+0.07 6.1510.04 6.3810.04 6.54+0.07 <0.001
0-19 1,190(10.7) 314( 9.9) 122(16.7) 175( 4.7) 410(16.2) 169(20.0)

Number of natura 20-27 4672(42.1) | 127237.0) | 282(37.4) | 1333(38.0) | 1.296(509) | 489(58.9) | <0.001
28 5,140(47.2) | 1,852(53.7) 341(45.9) 1,947(57.2) 813(32.9) 187(21.0)
Non-smoker 6,735(62.5) | 2,374(70.5) 506(68.7) 2,176(63.7) 1,331(53.1) 348(44.7)

Smoking status Ex-smoker 2,269(20.0) 636(17.9) 133(17.2) 659(18.4) 592(23.3) 249(27.7) | <0.001
Current smoker 1,998(17.6) 428(11.6) 106(14.1) 620(17.9) 596(23.5) 248(27.6)
No 4,870(44.4) | 1,549(45.9) 368(49.8) 1,448(41.3) 1,143(45.0) 362(44.0)

Alcohol habit 0.002
Yes 6,132(55.6) | 1,889(54.1) 377(50.2) 2,007(58.7) 1,376(55.0) 483(56.0)
No 6,104(54.1) | 1,758(49.6) 428(56.4) 1,856(52.3) 1,529(59.8) 533(62.7)

Physical activity <0.001
Yes 4,898(45.9) | 1,680(50.4) 317(43.6) 1,599(47.7) 990(40.2) 312(37.3)
>3/day 5,815(53.5) | 2,054(59.9) 405(56.0) 1,837(54.2) 1,161(45.6) 358(44.8)

Tof‘;g;bure“:';‘y”g 2/day 420338.1) | 1,182(34.8) | 268(34.9) | 1.332380) | 1.058(42.8) | 363418 | <0.001
<1/day 984( 8.3) 202( 5.3) 72( 9.1) 286(7.8) 300(11.6) 124(13.5)
Used of ICP 4,12(37.7) 1,565(45.8) 317(44.6) 1,340(38.6) 693(26.8) 210(24.6)

Usagirgfduocrfs' Ca® | Used of other products | 1,978(18.1) | 653(18.4) | 120(15.7) | 555(16.5) 486(19.9) | 164(19.5) | €0.001
Not used 4,899(44.2) | 1,220(35.8) 308(39.7) 1,560(44.9) 1,340(53.2) 471(55.9)
Yes 4,135(37.9) | 1,556(46.2) 324(44.4) 1,159(32.8) 810(32.4) 286(32.8)

Dental checkup <0.001
No 6,867(62.1) | 1,882(53.8) 421(55.6) 2,296(67.2) 1,709(67.6) 559(67.2)

p-values were obtained through complex samples
Data are presented as unweighted number (weighted %) or 'estimated mean + standard error.

crosstabs(categorical variables) or complex samples general linear model (continuous variables).

ICP :

interdental care products
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Table 3. Results of the multivariate logistic regression analysis

$%1(OR=0.621)°l14
A A a2l ORe| FolsHA Wektt. CPITN32 +
FHEEE AN B Qs AeR gelEglen, A7
= 73 AFA=A digt ORO]

Model 1

Model 2

Model 2

OR(95% Cl)

OR(95% CI)

OR(95% CI)

Dependent variable: CPITNT (CPI code 1 to 4, needs for plague control)

>3/day

o

0.562(0.456-0.694

0.661(0.534-0.819)™

0.755(0.612-0.931)"

Toothbrushing frequency (ref. <1/day)
2/day

e

0.673(0.545-0.832

0.761(0.614-0.943)"

0.811(0.655-1.003)

Used of ICP

0.686(0.609-0.772)™

Usage of oral care products (ref. not used)
Used of other products

0.817(0.715-0.933)"

0.757(0.662-0.866)"

0.778(0.681-0.889)™

Dental checkup, yes

o

)

)
0.628(0.557-0.709)""

)

)

0.664(0.596-0.738,

0.628(0.564-0.699)™

(

(
0.709(0.630-0.797)™

(

(

0.661(0.592-0.738)™

Dependent variable: CPITN2 (CPI code 2 to 4, needs for scaling)

>3/day

e

0.631(0.527-0.755,

-

0.738(0.613-0.888

0.811(0.672-0.979)"

Toothbrushing frequency (ref. <1/day)
2/day

0.760(0.634-0.911

0.885(0.735-1.065)

Used of ICP

o

0.660(0.591-0.738

Usage of oral care products (ref. not used)
Used of other products

0.849(0.747-0.965,

)

0.858(0.714-1.031)
S
)

0.781(0.687-0.889)™

0.799(0.702-0.908)"

Dental checkup, yes

o

)
)
0.608(0.544-0.680)
)
)

0.637(0.576-0.705

0.597(0.539-0.662)™

(

(
0.672(0.602-0.750)"

(

(

0.621(0.559-0.689)"

Dependent variable: CPITN3 (CPI code 4, needs for periodontal treatment)

>3/day

e

0.579(0.442-0.759

0.830(0.632-1.089)

1.081(0.817-1.431)

Toothbrushing frequency (ref. <1/day)
2/day

0.703(0.547-0.903

0.920(0.713-1.187)

1.053(0.809-1.372)

Used of ICP

o

0.719(0.584-0.885)"

Usage of oral care products (ref. not used)
Used of other products

0.908(0.726-1.136

0.817(0.647-1.032)

0.863(0.681-1.093)

Dental checkup, yes

)
)
0.543(0.441-0.668)
)
)

0.903(0.756-1.079,

0.821(0.684-0.987)"

(

(
0.783(0.635-0.966)"

(

(

0.915(0.760-1.103)

Dependent variable: Periodontitis (CPI code 3 or 4)

>3/day

o

0.541(0.458-0.640,

0.788(0.652-0.951)"

0.987(0.806-1.208)

Toothbrushing frequency (ref. <1/day)
2/day

o

0.717(0.609-0.843

0.958(0.800-1.146)

1.058(0.877-1.277)

Used of ICP

e

0.681(0.598-0.775)"

Usage of oral care products (ref. not used)

Used of other products

0.947(0.830-1.081

0.832(0.721-0.960)"

0.875(0.757-1.011)

Dental checkup, yes

e

)
)
0.521(0.463-0.587)
)
)

0.828(0.746-0.919

0.748(0.670-0.835)™

(

(
0.726(0.636-0.829)™

(

(

0.818(0.732-0.915)™

"pvalue<0.05 " p-value 0.01 "~ p-value ¢0.001

Model 1 not adjusted. Model 2 adjusted for age and sex. Model 3 adjusted for age, sex, education, household income, residence, occupation, general
and oral health status(diabetes mellitus, dyslipidemia, hypertension, number of natural theeth), general health behavior(smoking status, alcohol habit,

physical activity).

The data were analysed using logistic regression for complex survey samples. ICP :

interdental care products
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