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ABSTRACT

Objectives: This study aimed to examine regional disparities in dental scaling utilization among Korean adults and to identify
individual- and community-level factors associated with its use. Methods: Data from the 2024 Korea Community Health
Survey (n=231,652 adults aged =19 years) were analyzed. The dependent variable was dental scaling utilization within the past
year. Individual-level variables included sociodemographic characteristics, oral health behaviors, and mental health factors.
Community-level variables, including dental infrastructure and socioeconomic indicators, were obtained from national statistics.
Complex-sample analyses and multilevel logistic regression were conducted using STATA version 18.0, with the significance level
set at p<0.05. Results: The overall scaling utilization rate was 56.4%, with substantial regional variation (range: 22.3%-74.8%). At
the individual level, higher education and income, female sex, and healthier behaviors (e.g., tooth brushing, non-smoking, lower
stress, no depression) were associated with higher utilization. At the community level, greater dental workforce density, higher
fiscal capacity, and higher social welfare expenditure were associated with increased utilization. Multilevel analysis showed that
although individual factors explained most of the variance, significant regional differences remained. Conclusions: Dental scaling
utilization is influenced by both individual- and community-level factors. Reducing regional disparities in dental infrastructure
and strengthening equity-oriented preventive oral health policies are needed.

Keywords: Dental scaling, Health services accessibility, Multilevel analysis, Regional disparities, Socioeconomic
factors
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Table 1. Regional differences in the utilization of dental scaling among Korean adults
Utilization rate of dental scaling (%)

Region N Mean  Lowest District Highest District (hl.;hlefg?[r_eﬁ (;sest)
Total 231,652 56.4 223 Yeongdeok, Gyeongbuk  74.8  Gwacheon, Gyeonggi-do 525
Seoul 22902  63.6 51.7 Gangbuk 74.4 Gangnam 22.6
Busan 14,515 549 43.9 Yeongdo 63.7 Gangseo 19.8
Daegu 8166  55.0 42.2 Gunwi 65.4 Suseong 232
Incheon 8,975  55.0 431 Ganghwa 59.5 Yeonsu 16.4
Gwangju 4,566  57.5 54.4 Buk-gu 61.4 Nam-gu 7.0
Daejeon 4,593  55.7 42.5 Dong-gu 65.4 Yuseong 22.9
Ulsan 4,548  52.8 49.1 Ulju 55.5 Nam-gu 6.4
Sejong 920  65.4

Gyeonggi 43,630  59.3 47.2 Dongducheon 74.8 Gwacheon 27.6
Chungbuk 12,470 53.2 375 Boeun 59.0  Heungdeok-gu, Cheongju 21.5
Chungnam 14,335 526 30.4 Cheongyang 60.3 Dongnam-gu, Cheonan 29.9
Jeonnam 19,545  48.8 34.9 Haenam 56.4 Suncheon 21.5
Gyeongbuk 21,291 464 22.3 Yeongdeok 56.2 Buk-gu, Pohang 339
Gyeongnam 17941  50.5 311 Changnyeong 62.8 Seongsan-gu, Changwon 31.8
Jeju 5028 513 48.6 Seogwipo 52.3 Jeju 3.8
Gangwon 15,800  49.0 33.0 Goseong 54.6 Chuncheon 21.6
Jeonbuk 12,427 52.3 374 Imsil 64.1 Wansan-gu, Jeonju 26.7

Values are weighted estimates.
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Table 2. Sociodemographic factors associated with dental scaling utilization among Korean adults
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Variable 'N Utilization rate of dental scaling (%) .
(unweighted %) (95% CI)

Sex Female (ref.) 125,538(54.2) 58.5(58.1-58.9) <0.001
(N=231,652) Male 106,114(45.8) 54.4(53.9-54.8)
Age 19-44 (ref.) 61,249(26.4) 58.2(57.7-58.7) <0.001
(N=231,652) 45-64 86,664(37.4) 60.7(60.3-61.2)

65-74 45,664(19.7) 56.2(55.6-56.9)

=75 38,075(16.4) 32.9(32.1-33.6)
Marital status Married (ref.) 144,553(62.4) 59.5(59.1-59.9) <0.001
(N=231,622) Divorced, Widowed, Separated 48,068(20.8) 46.2(45.5-46.8)

Single 39,001(16.8) 55.3(54.6-55.9)
Education level =>College (ref.) 82,375(35.6) 64.1(63.7-64.5) <0.001
(N=231,564) High school,Middle school 101,002(43.6) 53.6(53.2-54.1)

Elementary or less 48,187(20.8) 34.7(34.1-35.4)
Occupation Professional /administrative (ref.) 26,785(11.6) 65.7(64.9-66.4) <0.001
(N=231,623) Office worker 22,567(9.7) 66.2(65.4-67.0)

Sales/service 31,203(13.5) 58.8(58.0-59.5)

Agriculture, forestry, and fishery 19,995( 8.6) 43.2(42.2-44.3)

Skilled, labor occupation 48,037(20.7) 52.0(51.4-52.6)

Others (military, unemployed, etc.) 83,036(35.9) 50.9(50.5-51.4)
National Basic Non-recipient (ref.) 220,518(95.2) 57.3(57.0-57.6) <0.001
Livelihood Security  Recipient 11,081( 4.8) 36.6(35.3-37.9)
(N=231,599)
Monthly household =6 million KRW (ref.) 57,020(25.0) 63.6(63.0-64.1) <0.001
income 3-6 million KRW 80,805(35.5) 57.8(57.3-58.3)
(N=227,787) 1-3 million KRW 63,765(28.0) 49.2(48.6-49.8)

<1 million KRW 26,197(11.5) 33.8(32.9-34.8)
"by complex sample cross-tabulation analysis.
CI: confidence interval; ref.: reference; KRW; Korean won.
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Table 3. Health behavior and mental health factors associated with dental scaling utilization among Korean
adults

Variable 'N Utilization rate of dental scaling (%) &
(unweighted %) (95% CI)

Tooth brushing after lunch Yes (ref.) 149,120(65.5) 60.9(60.5-61.2) <0.001
(N=227,684) No 78 ,564(34.5) 47.3(46.8-47.8)

Current smoking status Yes 194,834(84.1) 57.9(57.5-58.2) <0.001
(N=231,610) No (ref.) 36,776(15.9) 49.6(48.9-50.3)

Unmet dental needs No (ref.) 184,653(79.7) 56.9(56.6-57.3) <0.001
(N=231,605) Yes 46,952(20.3) 54.8(54.2-55.4)

"by complex sample cross-tabulation analysis.
CI: confidence interval; ref.: reference.
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Table 4. Regional factors associated with dental scaling utilization among Korean adults: Complex sample cross-tabulation
analysis

Variable N Utilizqtion rate of dental :
(unweighted %)  scaling (%) (95% CI)

Number of dentists per 100,000 population ~ QI(low) 58,738(25.4) 48.4(47.7-49.0) <0.001
(N=231,652) Q2 57,625(24.9) 54.5(53.9-55.2)

Q3 57,511(24.8) 56.6(56.0-57.1)

Q4(high) (ref.) 57,778(24.9) 59.9(59.4-60.5)
Number of dental clinics per 100,000 Ql(low) 58,511(25.3) 48.8(48.1-49.5) <0.001
population Q2 57,385(24.8) 53.2(52.6-53.8)
(N=231,652) 03 58 044(25.1) 56.0(55.5-56.6)

Q4(high) (ref.) 57,712(24.9) 60.6(60.1-61.2)
Fiscal self-reliance Low 117,784(50.9) 50.8(50.3-51.3) <0.001
(N=231,652) High (ref.) 113,868(49.1) 59.0(58.6-59.4)
Proportion of social welfare budget in general Low 116,231(50.2) 50.8(50.3-51.3) <0.001
account (N=231,652) High (ref.) 115,421(49.8) 58.3(57.9-58.7)
Number of basic livelihood security recipients Few (ref.) 116,073(50.1) 58.7(58.3-59.1) <0.001
per 1,000 population (N=231,652) Many 115,579(49.9) 52.6(52.1-53.1)

"by complex sample cross-tabulation analysis.
CI: confidence interval; ref.: reference.
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71 2 2] Q21 FAlo) &t 2E =& (Model 3)0llA= E4te] 0.043(95% CI: 0.036-0.053), ICC= 0.0130(95% CI: 0.0107-0.0158)
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(p<0.05), AR, ARSI B AT B, Q17 14 9 71248432 4 5 U 1|o] 20lofM = Folh B2 o] HRl=IITHp<0.05).
Table 5. Individual and regional factors associated with dental scaling utilization among Korean adults
Variable Model 0 (Null model) Model 1 Model 2 Model 3

(N=231,652) (N=223,685) (N=231,652) (N=223,685)
<Dependent variable>
Utilization rate of dental scaling 1.018™ 21447 16517 2.909"

cons
<Individual-level factors>
Sociodemographic characteristics
Sex (ref. = Female)
Male
Age (ref. = 19-44)
45-64
65-74
=75
Marital status (ref. = Married)
Divorced, Widowed, Separated
Single
Education level
(ref. = >College)
High school / Middle school
Elementary or less
Occupation
(ref. = Professiona l/administrative)
Office worker
Sales/service occupation
Agriculture, forestry, and fishery
Skilled/labor occupation
Others (military, unemployed, etc.)
National Basic Livelihood Security
recipient (ref. = Non-recipient)
Recipient
Monthly household income
(ref. = >6 million KRW)
3-6 million KRW
1-3 million KRW
<1 million KRW
Oral health behaviors
Tooth brushing after lunch (ref. = Yes)
No

(0.969-1.070) (2.038-2.256)

0.89(0.87-0.91)™

1.26(1.22-1.29)™
1.47(1.42-1.52)"
0.65(0.62-0.67)"

0.86(0.83-0.88)™
0.87(0.85-0.90)"

0.79(0.77-0.81)™
0.46(0.45-0.48)"

1.02(0.98-1.06)"
0.92(0.89-0.96)"
0.87(0.83-0.91)™
0.85(0.82-0.88
0.82(0.79-0.85

ek

).
a

0.74(0.70-0.78)"

0.93(0.91-0.96)"
0.84(0.81-0.86)™"
0.62(0.60-0.65)""

0.67(0.66-0.69)"

(1.543-1.766) (2.713-3.120)

0.89(0.87-0.91)™

1.26(1.22-1.29)
1.47(1.42-1.52)"
0.65(0.62-0.68)"

0.86(0.83-0.88)™
0.87(0.84-0.89)"

0.79(0.77-0.81)™
0.47(0.45-0.48)”

1.02(0.98-1.06)"
0.93(0.89-0.96)"
0.88(0.84-0.92)™
0.85(0.82-0.88)
0.82(0.79-0.85)

ok

0.74(0.70-0.77)"

0.94(0.91-0.96)"
0.84(0.82-0.86)"
0.63(0.60-0.65)""

0.67(0.66-0.69)"
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Table 5. To be continued

Variable Model 0 (Null model) Model 1 Model 2 Model 3
(N=231,652) (N=223,685) (N=231,652) (N=223,685)
Current smoking (ref. = No)
Yes 0.77(0.75-0.79)" 0.77(0.75-0.79)"
Unmet dental needs (ref. = No)
Yes 0.89(0.87-0.91)" 0.89(0.87-0.91)"
<Regional-level factors>
Number of dentists per 100,000
population (ref. = Q4)
Q3 0.95(0.85-1.05)" 1.00(0.91-1.10)"*
Q2 0.91(0.81-1.04)" 0.93(0.83-1.04)"
Q1 0.87(0.75-1.00)* 0.86(0.75-0.98)°

Number of dental clinics per 100,000
population (ref. = Q4)

03 0.93(0.83-1.04)™ 0.92(0.83-1.02)™

Q2 0.85(0.74-0.97)" 0.89(0.79-1.01)™

Q1 0.77(0.66-0.90)" 0.84(0.73-0.97)
Fiscal self-reliance (ref. = High)

Low 0.82(0.76-0.89)" 0.88(0.82-0.95)"

Proportion of social welfare budget
in the general account (ref. = High)
Low 0.82(0.76-0.89)" 0.91(0.84-0.98)
Number of basic livelihood security
recipients per 1,000 population (ref.

= Few)
Many 0.84(0.78-0.91)" 0.91(0.85-0.98)"
District-level variance component 0.158 0.086 0.053 0.043
var(_cons) (0.132-0.189) (0.072-0.104) (0.044-0.064) (0.036-0.053)
(95% conf. interval)
LR test vs. logistic model 7632.34 2977.29 2302.41 1515.57
p<0.001 p<0.001 p<0.001 p<0.001
ICC(Intraclass Correlation 0.0458 0.0256 0.0159 0.0130
Coefficient) (0.0385-0.0544) (0.0213-0.0307) (0.0132-0.0192) (0.0107-0.0158)
AIC 313475.5 284043.5 313233.7 283901.4
BIC 313496.2 284280.8 313347.6 284231.6

¥p>0.05, p<0.05, p<0.01,  p<0.001.
0dds ratios (95% confidence intervals) from multilevel logistic regression analysis.
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