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Analysis of inequality trends in

dental caries, deep periodontal pockets, and severe tooth loss
according to income level of adults using data from

the Korea National Health and Nutrition Examination Survey
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Received: June 10, 2022 Objectives: The purpose of this study is to analyze the trend of inequality in dental caries, deep
Revised: June 14, 2022 periodontal pockets, and severe tooth loss according to the income level of adults using data from
Accepted: June 15, 2022 the Korea National Health and Nutrition Examination Survey (KNHANES).

Methods: The raw data from the 4th wave (2007-2009) to the 7th wave (2016-2018) were down—
loaded from the KNHANES website. The analytical subjects were 19 years of age or older who
completed oral examinations and were classified differently according to the prevalence character—
istics of each clinical indicator. The prevalence of permanent tooth caries (19 years +), deep peri-
odontal pockets (30 years +), total tooth loss (50 years +), and 20 teeth and over (70 years +) were
estimated according to the guidebook for data users. The absolute difference (AD) between the
lowest and highest income levels and the prevalence ratio (PR) were calculated. All statistical analy—
ses were performed with STATA version 13.

Results: The prevalence of permanent tooth caries decreased by 6.7%, but the AD increased by 3.4%
and the PR was statistically significant. The prevalence of deep periodontal pockets was 6-10%, but
the AD increased by 1.7%, and the PR of 7th wave rapidly increased. The prevalence of total tooth
Corresponding Author: Se-Hwan Jung loss decreased by 1.5%, but in the 7th wave, the AD and the PR rapidly increased. The prevalence
of 20 teeth and over increased by 10.9%, but the AD increased by —4.3%, and the PR was statisti—
cally significant in the first and second quantiles of all waves.

Conclusions: In Korean adults, overall oral health status has improved over the past decade, but oral
health inequality according to income level has generally worsened. Therefore, policy development
including intervention in social determinants is needed to reduce the oral health inequality identified
in this study.
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Table 1. Study samples
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2. SAEN
AIAAEEHGlobal Burden of Disease) H720lA] AFE5H=
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(n)

4th wave

Classification (2007-2009)

Permanent teeth dental caries

(19 years old and over)

All 17,009

Male 7,209

Female 9,800
Deep periodontal pocket (6 mm+)

(30 years old and over)

All 14,047

Male 5,970

Female 8,077
Total tooth loss

(50 years old and over)

All 8,054

Male 3,388

Female 4,666
20 teeth and over

(70 years old and over)

All 2,471

Male 979

Female 1,492

7th wave
(2016-2018)

6th wave
(2013-2015)

5th wave
(2010-2012)

18,002 15,581 13,199
7,636 6,656 5,793
10,366 8,925 7,406
10,097 13,079 11,127
4314 5,526 4,791
5,783 7,553 6,336
9.495 8433 7,116
4,071 3,586 3,060
5,424 4,847 4,056
3,004 2,720 2,367
1,263 1,101 983
1,741 1,619 1,384

2011 year data of 5th wave (2010-2012) for deep periodontal pocket was excluded.
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Table 2. Trends in prevalence rate (%) and prevalence ratio of untreated permanent teeth dental caries by income level in Korean adults (19 years

old and over)

4th wave
(2007-2009)

Classification

Prevalence rate (standard error)

Total
Crude 35.3(0.6)
Age standardization 35.8(0.6)
Income level: age standardization
I (lowest) 42.6(1.1)
II 38.6(1.1)
111 (middle) 37.3(1.1)
v 31.8(1.1)
V (highest) 28.8(1.0)
Prevalence difference of 13.8
I (lowest) vs. V (highest)
Prevalence ratio
Income level
I (lowest) 1.48%
II .34
111 (middle) 1.30™*
v 1.10*
V (highest) 1.00

7th wave
(2016-2018)

6th wave
(2013-2015)

5th wave
(2010-2012)

33.3(0.6) 30.7 (0.6) 27.1(0.8)
34.0(0.6) 31.3(0.6) 29.1(0.9)
40.5(1.2) 38.6(1.3) 37.4(1.6)
34.8(1.2) 34.2(1.1) 32.8(1.3)
34.8(1.2) 29.1(1.1) 29.7 (1.4)
30.6(1.2) 304 (1.1) 253(1.5)
28.2(1.2) 24.1(1.1) 20.2(1.3)
123 14.5 17.2
1.08% 1.25% 1.27%
1.00 1.00 1.00

¥P>0.05, *P<0.05, *P<0.01, ***P<0.001.
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Table 3. Trends in prevalence rate (%) and prevalence ratio of person with deep (=6 mm) periodontal pocket by income level in Korean adults (30
years old and over)

Classification 4th wave 5th wave 6th wave 7th wave
(2007-2009) (2010-2012) (2013-2015) (2016-2018)
Prevalence rate (standard error)
Total
Crude 83(0.4) 6.8(0.5) 10.7 (0.4 8.8(0.5)
Age standardization 8.1(0.4) 6.3(0.5) 9.7 (0.4) 7.20.4)
Income level: age standardization
I (lowest) 10.0(0.9) 7.0(0.7) 11.7(0.8) 9.4(0.8)
il 89(0.7) 6.90.9 9.5(0.7) 8.4(0.8)
111 (middle) 8.1(0.7) 6.7 (0.8 9.2(0.7) 7.1(0.8)
I\ 6.8(0.6) 6.00.7) 9.7(0.7) 5.8(0.5)
V (highest) 7.3(0.0) 4.9(0.6) 85(0.7) 5.0(00.5
Prevalence difference of 2.7 2.1 3.2 4.4
I (lowest) vs. V (highest)
Prevalence ratio
Income level
I (lowest) 1.37* 1.39* 1.29** 1.75%
11 1.22% 1.37° 1.09% 1.60"
11 (middle) 1.14™ 1.32% 1.02% 1.39*
v 0.95% 1.18% 1.13% 1.18%
V (highest) 1.00 1.00 1.00 1.00

2011 year data of 5th wave (2010-2012) for deep periodontal pocket was excluded.
¥P>0.05, *P<0.05, **P<0.01, **P<0.001.

Table 4. Trends in prevalence rate (%) and prevalence ratio of person with total tooth loss by income level in Korean adults (50 years old and over)

Classification 4th wave 5th wave 6th wave 7th wave
(2007-2009) (2010-2012) (2013-2015) (2016-2018)
Prevalence rate (standard error)
Total
Crude 5.6(0.3) 4.7(0.3) 4.6(0.3) 5.0(0.4)
Age standardization 5.5(0.3) 45(0.3) 4.4(0.3) 40(0.3)
Income level: age standardization
I (lowest) 6.8(0.6) 4.8(0.6) 5.7(0.6) 5.9(0.7)
II 5.4(0.6) 5.2(0.6) 4.6(0.6) 47(0.5)
111 (middle) 5.4(0.6) 4.2(0.5) 3.8(0.5) 45(0.7)
v 4.9(0.6) 4.8(0.0) 3.8(0.5 2904
V (highest) 4.2(0.6) 2.7(0.4) 3.9(0.5) 2.2(0.4)
Prevalence difference of 2.6 2.1 1.8 3.7
I (lowest) vs. V (highest)
Prevalence ratio
Income level
I (lowest) 1.56™* 1.75%* 1.31% 2.09%*
II 1.21% 1.92%** 1.06™ 1.91%
11 (middle) 1.26% 1.59* 0.92% 1.84**
v 1L17% 1.85* 0.96" 1.23%
V (highest) 1.00 1.00 1.00 1.00
¥p>0.05, *P<0.05, *P<0.01, **P<0.001.
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Table 5. Trends in prevalence rate (%) and prevalence ratio of person with 20 teeth and over by income level in Korean elderly (70 years old and over)

4th wave

Classification (2007-2009)

Prevalence rate (standard error)

Total 36.2(1.2)
Income level
I (lowest) 28.3(2.4)
11 33.8(2.5)
111 (middle) 37.6(2.8)
I\ 37.8(2.4)
V (highest) 43.1(2.9)
Prevalence difference of —14.8
I (lowest) vs. V (highest)
Prevalence ratio
Income level
I (lowest) 0.66™*
I 0.80*
11 (middle) 0.86™
v 0.88"
V (highest) 1.00

7th wave
(2016-2018)

6th wave
(2013-2015)

5th wave
(2010-2012)

38.7(1.1) 43.7(1.2) 47.1(1.4)
33.4(2.4) 37.3 (2.4 37.52.7)
37.22.5) 39.72.7) 44.82.7)
35.7(2.2) 445 (2.5) 473 (2.8)
39.3(2.6) 47.20.3) 48.7(2.9)
49.4(2.4) 50.4(2.7) 56.6 (2.6)

-16.0 —-13.1 —-19.1
0.70%* 0.77* 0.71%
0.75* 0.82* 0.82%*
0.73* 0.90" 0.86*
0.80™ 0.94" 0.87%
1.00 1.00 1.00

¥P>0.05, *P<0.05, *P<0.01, ***P<0.001.
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