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characteristics,

Objectives: This study was conducted to identify discrepancies in oral health behaviors among com-
munities in cities, counties, and districts (si, gun, and gu administrative divisions of South Korea) and
to determine their correlations with socioeconomic status, examined in terms of the social deprivation

Methods: Data for 220,258 individuals, covering 247 communities, were extracted from a 2008 com-
munity health survey, and the frequency of brushing the teeth after lunch, flossing and interdental brush-
ing was calculated and analyzed, Considering the characteristics of the data collected at individual and
regional levels, a multilevel random-intercept logistic regression model was used for the analysis,
Results: A regional-level discrepancy was found in after-lunch brushing and the use of auxiliary oral
hygiene items, with interclass correlations of 0,03 and 0,04, respectively. In particular, the odds ratio of
using auxiliary oral hygiene items in the communities with the lowest socioeconomic status was as low
as 0,49, compared to the highest level, thus demonstrating a conspicuous intercommunity difference.
Conclusions: The regional-level correlation between socioeconomic status and oral health behaviors
indicates the need for the establishment of oral health-related intervention policies based on community

Key Words: Multilevel analysis, Oral health behavior, Socioeconomic position
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Table 1. The variables of this study

Classification The contents of variables

Independent variables

Sex: male or female

Age: over the age 19 years, classified into 6
groups

Income (monthly average equivalent house-
hold income): classified into 5 groups™

Economic activity: active or inactive

Cohabitation with spouse: yes or no

Education: uneducated, < elementary
school, < high school, university <

Individual level

Regional level Socioeconomic level (Regional deprivation
index for Korean): Classified into 5 groups '

Dental service level: Number of dentists per
100,000 population

Social capital level: Number of volunteers per

1,000 population
Dependent variables

Tooth brushing after lunch
Usage of dental floss and interdental brush

*Low: <495,000; 495,000<middle-low=894,000; 894,000<middle
<1,414,000; 1,414,000<middle-high<2,000,000; high: >2,000,000
(unit: won). TLow>1.03516; 0.16510<middle-low<1.03516;
—0.43748<middle<0.16510; —0.87953 <middle-high=<—0.43748;
high<-0.87953.

A2l HpolE vlwsluAl AAH o7 EIFHE EAo] o3t WA
BALS Aot B4R PASW Statistics 18.0 (SPSS
Inc., Chicago, IL, USA)E o]&-3}%it}.

1T} o) 0] BAE S A0 Leo] BB
Qs HLM 7.01 for Windows (SSI Inc., Skokie, IL, USA)
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S ARl FiQ1S] TS ol ol FRES wols]

W], 2ARE AHg 3ol AR BAY 4 Ok 2
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HEAE At
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whquko 2 melo] ARAS F AR 9o Swk] ARe 5
Wstotet. AL S ol 83 49 —2LL (og likelihood) 3k
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1. ARCHRLS| Q173 S

20084 R AA}S| A7 ZA} 2
o 4o] 52.50%5 YA RT WO n J9ARe 1SSy £
7P Eokeh(Table 2).

Table 2. Oral health behavior: individual level

2. 7121 f-ZoMe| LAY

Rl 4 WMo ME A AHES ATEW, H
A T AEE A2 19-294] 1A 56.7%% 7V =9k, A
A gl X7k ARE-ES 30-394] e
(Table 2). A4 & A&AT} (A 9 74 A BF AR
o} of /o] o] Wol ARE-SLAL AUSlth WSEGEo] was
2175249 A vlgo] =A vepgted A4 ¥ AEE-2 ek
o} o]} Heto] 58.8%, -3t o] 24.0%%111(P<0.0001), A
A gl X7 ARG gk gt o] Aol 22.7%, F3t H o]
2.3%= YESTHP<0.0001). 25520l webAl= 450] =ot
Aol wheh 1737389 A vlEo] 9=l 7 A5l 7P
=2 e A4 F AEAT A Yl A7k AR o] Z4Hzt

N Tooth brushing after lunch Usage of dental floss and interdental brush
% P % P
Total 47.5 16.1
Age (yrs)
19-29 26,074 56.7 0.000 14.3 0.000
30-39 40,047 56.5 21.8
40-49 44,837 50.0 20.0
50-59 39,078 39.9 15.7
60-69 35,766 31.9 9.6
=70 34,456 27.5 4.1
Sex
Male 101,358 42.3 0.000 12.8 0.000
Female 118,900 52.5 19.4
Education
Uneducated 22,562 24.0 0.000 23 0.000
<Elementary school 42,566 27.9 53
<High school 92,624 443 14.2
University< 62,435 58.8 22.7
Cohabitation with spouse
Cohabitation 151,447 47.3 0.000 183 0.000
Not cohabitation 37,101 36.1 9.8
Not answer 882 44.7 11.0
Income
Low 36,712 32.0 0.000 6.2 0.000
Middle-low 34,542 39.8 10.8
Middle 37,498 46.2 14.5
Middle-high 37,347 51.9 18.3
High 35,911 56.8 23.8
Economic activity 0.000 0.300
Activity 132,811 50.8 16.2
Inactivity 87,389 42.4 16.0

Complex sample analysis (chi-square test), weighted %.
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56.8%, 23.8%% WEFHTHP<0.0001).

3. XY L= M| AAHAZHY
ZAPHA; 24770 A Q9] A S SEYR BR T g
57t 7P =8 S ARIAIA o] 25t

z 2, v
7H 7V S AR ARIAAA S0l A4S HIE Bhoich
Aole] A AAA fzol TE FAAZWI] AL Ay

Ak, 4 S ool A A9 Ao 50.2%, 2] A
o8 37.9%97, N4 U X704 A& 249 Aelo] 21.0%,
2519] 2| olo] 6.6%5 e} X|od0] ARAAA Szo] £
= A% AR E0] £ A0 = Uehth(Table 3).

4. 7121 ¥ X[HEMZ 12Tt THAZYLIQ CtaF BM

A7 v 2AAE EHEA A null model
3} final model®] ICC= A4l § A&40] 0.05%2F 0.03, X4 4l
A 7HE AR 0.129F 0.04% YeFaL, 78 B B SA 20
F §ol8lATH(P<0.01).

AA I &R 0] AL Deviance= null model¥} final
modelo Al ZFz} 625499.803} 444691.000.2 LrERE L, 29 <]
AR A A o] HHAOR ok v|A[A] g= A O0R UE
HTHP>0.05). 12]aL ZiQlpEol Al AR} 1, ASpe
uet 509k Zpo] 7} 9l git.

J8u, A 9 X7k AR8-9] $-ol= Deviance”} null
model#} final model®| Z}7} 623078.403} 435605.202.8 74
SR, A W T FUoHA A9 ARIEAAY 31
Ofgt Aol UrErstth ARSI A A 4ol Fste] 52912l A9
< 291 1891 AYat vjwshd XA 9 X7k ARg-o] 0.494)
B foJet Xo]2 Hrh(P<0.01). 7HelgZoAs Y, ws,
A5 whet f-2J9k Ao 7} 91l
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Qe Rl ATdE Holx] ekofth(Table 4).
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Table 3. Oral health behavior: regional socioeconomic level

Fola] Aol Wolut Qe At Baba, b 724
Q) 20l, FesolA] Uehhs 3749 ggo.ze] TIANS
ofulgieh. 2, A1 AZASlet BAE ofi= AQlo] ALt ¢
£ ARt B W w9le] BAEAE TedhA] QA of
33 % glehe Zoleh. E3 X4 3 AR ANE olulsh A9

o AEs A% B AU WAk A%l 2
Wshe AL TefebE Tes] Sk on|E 7Hck ol et
BT AAsEe)
sjolehan 2| upeka| 4 sl Ao o] AB1AAIA 4

Sefubee] Aol et AN ARHAA 22
A H30 4

of W2 AXp= Falo] YeREa?, £ Ao Ak AR A
o] Ades AT Aol T4 Ytk I <
TATE Aol 4= AAdet
TR0 2 17 9lol wet o A4S ARy A
T AEH ICC= 0.03, A4 8L A7HE AR89 ICC= 0.04%
Uebgeng, 779l A of ol X1 2t wolrt A%
& BRI A9 AR GAIA Pt 779 o] A
& AW Y 3 AEA RS A gl A ARo] At
<] 7

PO

ZH](Odds Ratio, OR)+= 0.4991 £33} ch(P<0.01). 3
T A& 0| 7= 29 A7} Hste] A1 ko] F-ofek A}

O > o Ho Jo ox
o to 2

X
30
T

A% ol W se] Wl R QIR Ao JS
Fohs A % FeRon, AYH HEAAE(E, BEFE, A
th, FAR, A A9 B

% o
A9 5) & oA A% WS wobso| 1 A3 e 2449

Regjonal ) o Tooth brushing after lunch Usage of dental floss and interdental brush
socioeconomic level N (regions) N (individuals) % P A P
Total 475 16.1
High 49 46,021 50.2 0.000 21.0 0.000
Middle-high 50 45,769 483 15.6
Middle 49 46,371 47.1 13.8
Middle-low 50 46,022 40.4 9.7
Low 49 45,523 379 6.6

Complex sample analysis (Chi-square test), weighted %.
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Table 4. Multilevel logistic regression analysis of oral health behaviors

Tooth brushing after lunch Usage of dental floss and interdental brush
Fixed effect Model 2: final model Model 2: final model
Odds ratio 95% CI Odds ratio 95% CI
Yoo 0.81 0.74-0.90 0.21 0.19-0.25
Regional level
o3 No. of volunteers 1.00 1.00-1.00 1.00 1.00-1.00
Ye> No. of dentists 1.02 0.91-1.14 1.28 0.99-1.66
Yor Socioeconomic level
Middle-high 0.99 0.88-1.11 0.79 0.69-0.91
Middle 0.97 0.86-1.09 0.68 0.59-0.78
Middle-low 0.90 0.80-1.01 0.61 0.52-0.72
Low 0.95 0.82-1.10 0.49 0.42-0.58
Individual level
Yio Sex 1.66 1.61-1.71 1.75 1.69-1.82
1o Age 0.98 0.98-0.99 0.99 0.99-0.99
75 Economic activity 0.96 0.92-1.01 1.14 1.09-1.18
Y4 Income
Low 0.66 0.62-0.70 0.47 0.43-0.52
Middle-low 0.67 0.64-0.71 0.60 0.56-0.65
Middle 0.72 0.69-0.76 0.71 0.67-0.75
Middle-high 0.86 0.87-0.90 0.85 0.80-0.89
50 Education
Uneducated 0.29 0.26-0.31 0.09 0.07-0.11
<Elementary school 0.33 0.31-0.35 0.19 0.17-0.21
<High school 0.58 0.56-0.60 0.53 0.50-0.55
Y50 Cohabitation with spouse 1.00 0.96-1.03 0.84 0.79-0.89
Model 1 : null model 1, 0.71 0.67-0.75 0.12 0.11-0.13
Tooth brushing after lunch Usage of dental floss and interdental brush
Random effect
Model 1: null model Model 2: final model Model 1: null model Model 2: final model
Tau 0.17* 0.10* 0.46* 0.13*
Intra-class correlation 0.05 0.03 0.12 0.04
Deviance " 025,499.80 444,691.00 023,078.40 435,605.20
Number of parameters 2 19 2 19
Reliability 0.97 0.93 0.97 0.87

Reference category: high socioeconomic level, male, university<, cohabitation with spouse (yes), activity (yes), high income.

*P<0.01, T —2LL(log likelihood).

S AP0, & Ao] Aol AE 2AARAN) KT & 3 HEAIA 0] LRALYNE vl wet 710 AT A
5 5 ARBIAAA o] A A v YRS € AW Wt AES A2 S lSlet, Kim"2 3R B ARIE
o 2 AR o] WS SAIS e 2ALH HAEH Ade dAeR 3 dolA ARIAAI o] T4 s
oMe A Y AE AN Y & AEL AR AR T e bR g2 FAEE € el rhal Rl oL, o
e Hoth 53], A & AEA A AaraApete] A AFARED T4 Alke] AFAE 23] ol A& vl
Aol Zoleqlon 3kl A oqat 2)/49] 29 7te] Kot Ak o] Erhal Buskylow, Shin 5V H4dS o s o 24}
o7k §LAH. oA HA A% AELE ke vleo] FAHoA EAIAHE

Ao ARSI A RS A o83 ek ot Fax Al ROIBHAl TR HAstHA FA o] YR AAR 0] G%S
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