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Abstract

Objectives: This study examined the association between household income and nonparticipation in oral health examinations
among adults and investigated whether the moderating effect of health literacy differed in urban and rural areas. Methods: Data
from 230,684 adults aged 19 years or older who participated in the 2025 Korea Community Health Survey were analyzed. We
performed complex-sample cross-tabulation and logistic regression analyses using kstrata as the stratification variable, SPOT_NO
as the primary sampling unit, and wt_p as the individual sampling weight. A sensitivity analysis was conducted after excluding
respondents who reported not seeking health information or not paying attention to written health information. Results: The
weighted prevalence of nonparticipation in oral health examinations was 41.4%. Lower household income, limited health
literacy, and rural residence were associated with higher odds of nonparticipation. Although the three-way interaction among
household income, health literacy, and residential area was significant in the primary analysis (x>=10.810, p=0.013), it was not
significant in the sensitivity analysis (x*=6.248, p=0.100). Conclusions: Lower household income, limited health literacy, and rural
residence were associated with higher odds of nonparticipation in oral health examinations. The difference in this moderating
effect between urban and rural areas did not remain significant in the sensitivity analysis and should therefore be interpreted
cautiously.
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Table 1. Non-participation in oral health examinations according to general characteristics

Characteristics Category N Weighted % p

Total All participants 230,684 414 —

Sex Female 124,306 40.3 <0.001
Male 106,378 42.6

Age 19-39 43,632 42.1 <0.001
40-49 31,297 37.5
50-59 42,478 36.6
60-69 53,204 39.1
=70 60,073 52.6

Education =College 95,717 35.9 <0.001
High school 67,038 43.9
<Middle school 67,929 55.3

Economic activity Yes 149,058 38.0 <0.001
No 81,626 47.9

Marital status Living with spouse 144,761 374 <0.001
Not living with spouse 85,923 47.6

Household type Multi-person 184,483 40.2 <0.001
One-person 46,201 47.3

Residential area Urban 131,254 39.3 <0.001
Rural 99,430 50.7

Household income 04 35,169 32.1 <0.001
Q3 54,455 37.6
Q2 55,133 418
Q1 85,927 52.8

Health literacy Adequate 123,921 36.0 <0.001
Limited 106,763 50.2

Subjective health Good 89,076 38.2 <0.001
Fair 97,348 41.0
Poor 44,260 53.0

Subjective oral health Good 68,966 353 <0.001
Fair 96,399 40.9
Poor 65,318 51.3

Chewing difficulty No difficulty 160,328 38.5 <0.001
Difficulty 70,350 50.2

N: unweighted number; %: weighted percentage of non-participation in oral health examinations. p-values were obtained from
design-based Wald tests incorporating strata, clusters, and weights. Q1, lowest income quartile; Q4, highest income quartile.
Subjective oral health and chewing difficulty were included only in the descriptive analyses. Participants with missing responses to
these variables were retained in the primary analysis; therefore, the category totals may differ from the total sample size.
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Table 2. Non-participation in oral health examinations by income and health literacy

Income quartile Health literacy N Weighted %

Q1 (lowest) Adequate 28,678 44.5
Limited 57,249 58.7

Q2 Adequate 32,681 384
Limited 22,452 47.6

Q3 Adequate 36,918 34.6
Limited 17,537 44.6

Q4 (highest) Adequate 25,644 29.7
Limited 9,525 39.2

N: unweighted number.
Income quartiles were based on the weighted distribution of monthly household income.
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Table 3. Factors associated with non-participation in oral health examinations

Variables Category aOR 95% CI p
Household income Q1 1.556 1.477-1.640 <0.001
Q2 1.333 1.271-1.398 <0.001
Q3 1.200 1.146-1.257 <0.001
Q4 Ref. — —
Health literacy Limited 1.391 1.305-1.482 <0.001
Adequate Ref. — —
Residential area Rural 1.435 1.398-1.473 <0.001
Urban Ref. — —

aOR: adjusted odds ratio; CI: confidence interval; Ref.: reference category. Estimates were mutually adjusted for the variables shown
and additionally adjusted for sex, age, education, economic activity, marital status, one-person household, subjective health status,
hypertension, and diabetes.

4. 7tx1aSa 2T OeTle] 2A|0f|lM HZEE OloisE e d=A8= 0t

7HASI A7 E ofsl s 2] e A-8-2 77 eH k= <Table 4>} 2} 24| /g2 2R-83ol| digh A 17| Wald 272
F2J5EATHWald 3*=24.470, df=3, p<0.001). 7§8 /g5 2§ &olAl= ZAAE QN UG E ols s Aghre] 45 2R8-2
251 tHaOR=1.098, p=0.014). 12|} Q19] 4528 2 ZH]=1.098% 7|54}t 10412] o|&o] 22] Ygkom, Q2 77 | ofsl 52 A
Sh0] AF2AF8(a0R=0.948, p=0.181) % Q3e} TR olal 52 Agho] FEAH-8(a0R=1.001, p=0.979) EAX 22 F-of5HA] 3kt
W8 ARG Al 7H 5 QIR Folsklal Q29 Q3= frofohA] oM, A54F0 g Ao S50 = WEHA| it

Table 4. Interaction effects of household income and health literacy on non-participation in oral health examinations

Interaction term aOR 95% CI p

Q1 X limited health literacy 1.098 1.019-1.184 0.014
Q2 X limited health literacy 0.948 0.877-1.025 0.181
Q3 X limited health literacy 1.001 0.926-1.083 0.979

Overall interaction: ¥*=24.470, df=3, p<0.001

aOR: adjusted odds ratio; CI: confidence interval. Q4 and adequate health literacy were the reference categories. The model
incorporated strata, clusters, and sampling weights, included residential area as a main-effect term, and was adjusted for sex,
age, education, economic activity, marital status, one-person household, subjective health status, hypertension, and diabetes.
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Table 5. Interaction effects of household income, health literacy, and residential area on non-participation in oral
health examinations

Interaction test Y df p

Income X health literacy in urban areas 15.130 3 0.002
Income X health literacy in rural areas 14.910 3 0.002
Income X health literacy X residential area 10.810 3 0.013

Area-specific interaction effects were tested using models stratified by residential area. The three-way interaction was tested

in the full model including household income, health literacy, residential area, and their interaction terms. All models
incorporated strata, clusters, and sampling weights and were adjusted for sex, age, education, economic activity, marital status,
one-person household, subjective health status, hypertension, and diabetes.

A. Urban B. Rural
65 65
—e— Adequate health literacy 62.6 —e— Adequate health literacy
—m- Limited health literacy .\\ —m- Limited health literacy
60 60 s

L - - w w
w (=] w o w
L L L L L

Adjusted predicted probability of non-participation (%)

(o8
o
L

Ql Qz Q3 Q4 Q1 Qz Q3 Q4
Household income quartile Household income quartile

Fig. 1. Adjusted predicted probability of non-participation in oral health examinations according to household income and
health literacy by residential area. A, urban; B, rural.
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Table 6. Sensitivity analysis of interaction effects after excluding respondents who did not seek health information
or did not pay attention to written health information

Interaction test Y df p

Income X health literacy 10.885 3 0.012
Income X health literacy in urban areas 7.842 3 0.049
Income X health literacy in rural areas 7.701 3 0.053
Income X health literacy X residential area 6.248 3 0.100

Sensitivity analysis included 178,026 participants after excluding respondents who reported that they did not seek health
information or did not pay attention to written health information. Area-specific interaction effects were tested using models
stratified by residential area. The three-way interaction was tested in the full model. All models incorporated strata, clusters,
and sampling weights and were adjusted for sex, age, education, economic activity, marital status, one-person household,
subjective health status, hypertension, and diabetes.

Xk O
S 9 not

B Q= 2025 AN UG AL AL RS 0] &5t0] ARle) Masat 2k vl B AuE AR ofss el
_9;3‘_3,—]'9—]' E/\] Z]O:] 7}' x]—o]%; 0] ]_(})3\]:]_ o:]?_y_—]_“]_l_ l:]- ’4_7]_]:]_

i)

3, 20 4R10) T4 PLATEE ALARLOP, 5EAIE 50706 EAA ek A elstek o= 4T420] elo] 212 1 5
ool 77AE o)1 ws 3] 52 7010 774707 ol go] ks AL ojnjgich SEA|ofe Aol |pat HElEol

231 3o1e) o) 53} 5] 02 ol Akl 0180] of2180] 21 4 SITHIOLLL HURAFINE 52 Hel2 £ Heluck
2|2l A0k oA 325 27l o] §5he ke BATHIOL Aol X7t Bas Aol 0|3 % o) 2 ol jet Exs S 4]
QL= Aol Alashe ol AR E 210 71 3ol 7} 9182 BIsteitt. Eat 7hpASo] Besg T4 4 027t
on), 2245 7o) 7 j47 Q2 1l 2912 B Follw 2 b5 20| 155681ATE. oA A TAHIA 0] 8 A5 G
RFE17A1A] 22lof Qigke won(s], 7 ask Mabau|s Hae] BH5e HobAZol B 27 UrhdeHL, 11). wreb 773707 4
22 o)) S WA 2L th R 3 FRo} I HASE0] AUSH= HlE, AlZL, o)'5 W AR o ofel e g Wavt
.

S, AR ol Aghzel 7 j4 oz Hazol 1391HRITE. o) AR ofshis o] Wa4E olpAfulA o] gl
44902 2] ARl ofefld 51T HYRTARY $A Aol U AU R T AP WYY ollsol 2
2 ol oA 2|zto] 2 o) o] B TG AELE FEsp Lhetstom[21], Sl HRlE RO R 3 Aol A E 744 ojshs
o] £242 T 197 7 AAU G 0] 83 TFse] S7IITH3). £ ATl AR RE of oHo}7] ole}e- 79 ofjat
RS B AL 22 A3 Rl 0|2 71207 gk 7 ozzjﬂwa ofslis o] e rko g Basieirt. oleid Auke 7

o8
8

o
—

F

30 ™ off ¥

7470 0| ol 1| olehl ot JuE 31 Gk = Fasice A4S ololeich el 7444 el e B9
O, 18, o188 0 1410] P54 LS & 2l SIS AAISK, UL A A0S o183 4 15 FAIS] A0S AT

*iWH N5} 23 E olshs o) A a8 gol ek Wald 7742 F 242} gk HAollA] gofshotet. Tefut 3 240) A
52 6“’“*1 QIR *% sl ZH151098E3717W°P°D4 Q29PQ3 foJakA] eloteh. EEa AR o]s5 Szol

https://doi.org/10.13065/jksdh.2026.26.5.7



38 + J Korean Soc Dent Hyg 2026;26(5):631-40

o
a

lo,
30 o
ot
o
e
r.l
jﬂ
_x
*F
%
L
rlJ
il
_E}i
N,
T
_F,L
»
n
)
N
;
ox
lo,
(o]
T
)
o,
Iz
o
o
)
N
o
[l
Q2
1)4
rr
%
KU
:o‘l_g’
1x
et
e

2 3
A, 7@1@% S Al AR 82 2 EAA Tr.b}aim, 9 blgkol 25k Al9lak HIZHE Aol §elai) 2tk o
= Aol )2 2 sle] Aol AN olohselel LA Elgtetol Zas) 01 4 2.2 elolaich S el H ol
22 Aol EAH o gelgt 4 glon e B el ko 2 aat ZeEria Bysl7|ol Fel} itk 8% oA
A b, o] ok o], ofa) % $8-2 FEslo] 2L, A2 Aol s AT 1 AL S e West gl

£ A7daks vheto 2 thet e PR AARI0) RSl 3, 5E AASES TR 4 thRE AAsIL ol 57K, 1A
o} wlzk |hel 27| 7+ of7), WEAS B W ABske] AAS Zske Bt kL 10]. S4, 74 hiRt e BEGolot 7]
90 9%, 29, 2 o el A BRI, B A ookl B wgi%w Aok giehos]. AR, 747371 ]
1 0|92 Aeja} A54z0] et SelslaL, WA BE, ARFEE, U] g By, A2] 9 15 B4 5 Ao elo] n Aeluere njeid 1
27} 9k 3 qie] AR e the Tt 7 u} S, B 0| 2813 _E7H%E, AR olalse W 777 1]47) 7he) Qlakgt
= drate o S} Uk A, 7R W4Tt 7| M a2 2AtElo] sl AL ulekA A watol WAYe 4 gl A, 1A o]
sele ool A Az} ofaof 2 M 280w 24tlo] 377 Sol Eafele 1 wielsix| 2ol A R E 2
QFery i D2 219l Aol 20l2 7]20]] QHrhs YRS Askol Ealeh=Alol nle} MY ALEARE AT} Dekd, Az o
ool et ATHe Heupalo] izt 4 QIck YA, 2 qwu AE7h S50l TEEZES 2 88lo] A5 R0 9x7hBAE 7K Aol
oI}, T, EAle} 5] 7Rk & F|ole] Mate] 2 Aol LE HIAS £i5] As}7] ofaiet. of2fa Alskol Esln = g
o $THLEARE ol gsio] 28 PRI ABAES BASIT I R H0 2 Hafel 27188 HASICH: Slel) 9l

Zd
2E
2 G 4ole] haSat 37 vl4le) BRUYS AR, 2gH ol el 2R RA5EA Y 7 Holg Helshn

2. TF2 HeE0] JFe BAISH FollE A AETLL 2| TASTET 1K vl @ 271 =9kom, A B ofslis o] e Akt
SEA Y AFA M = u|=7l @ 27} A YEiTh

3. 71 AET} A B olsll 52 e] A A S 2ka-gol thet Wald A4S 3 B4 R =20 A golsigict. iU /i As283
2 QLA Tk Refetal gate] 377} A9kom, AS4ro) w2 Yk STk /S ERIEA] (ot west ARG Z e M 4
ARG 3 FA o AR RofEil A M =R Aol A= A =] 2] 29k

ol2|gt Aut= X u|e2lE A 7)7] Yol AAEZT} 5ER A
7] 4% FHZ Aled o7t S-S HolEr) ot A2 ol w2 24 ko] jol= RIZEEAMo|A BAIH f2l/do] |A|=]7] gt
oz 2t A g esich

)
-lN
)

lo,
12]
¢

i3
o
=
(2
_0|L
[

Notes

Author contributions
The author fully participated in the work performed and documented truthfully.

Conflicts of interest

The author declares no conflicts of interest.

https://doi.org/10.13065/jksdh.2026.26.5.7



B0I5| / Q10| FHASTH AZAT OlZlo| 2HA0|M Y E R Ol TRz L AR SZEX|S 7H|W - 639

Funding
This work was supported by the 2026 Baekseok University Research Fund.

Ethical statement
This study was a secondary analysis of publicly available, de-identified raw data from the 2025 Korea Community Health Survey

conducted by the Korea Disease Control and Prevention Agency. The data contain no personally identifiable information.

Data availability
The data analyzed in this study are publicly available from the Korea Community Health Survey website of the Korea Disease

Control and Prevention Agency (https://chs.kdca.go.kr) after completing the data request procedure.

Acknowledgments

None.

Use of artificial intelligence tools and software

The author did not use any artificial intelligence tools or software in the preparation of this manuscript.

References

1. World Health Organization. Global oral health status report: towards universal health coverage for oral health by 2030. Geneva: World Health
Organization. 2022.

2. World Health Organization. Oral health [Internet]. World Health Organization [cited 2026 Jul 11]. Available from: https://www.who.int/
news-room/fact-sheets/detail/oral-health

3. Commission on Social Determinants of Health. Closing the gap in a generation: health equity through action on the social determinants of
health. Geneva: World Health Organization. 2008.

4. JungSH. Analysis of inequality trends in self-rated oral health and oral health-related quality of life of adults according to household income
level using data from the Korea National Health and Nutrition Examination Survey. J Korean Acad Oral Health 2022;46(3):109-14. https://
doi.org/10.11149/jkaoh.2022.46.3.109

5. Reda SM, Krois J, Reda SF, Thomson WM, Schwendicke F. The impact of demographic, health-related and social factors on dental services
utilization: systematic review and meta-analysis. J Dent 2018;75:1-6. https://doi.org/10.1016/j.jdent.2018.04.010

6. Andersen RM. Revisiting the behavioral model and access to medical care: does it matter? J Health Soc Behav 1995;36(1):1-10. https://
doi.org/10.2307/2137284

7. Choi MS, Yun HK. A study on the factors affecting the unmet dental needs of Koreans: analysis of the data from the 5th Public Health
Nutrition Survey (2010-2012). Korean J Health Serv Manag 2014;8(2):139-48. https://doi.org/10.12811 /kshsm.2014.8.2.139

8. Kim YH, Lee JH. Relationship between unmet dental needs and the general and oral health status of adults. J Korean Acad Oral Health
2018;42(1):16-23. https://doi.org/10.11149/jkach.2018.42.1.16

9. Kim MY, Kim JH. Relationship between unmet dental needs and social determinants of health. J Korea Contents Assoc 2020;20(2):360-70.
https://doi.org/10.5392/JKCA.2020.20.02.360

10. Luo H, Wu Q, Bell RA, Wright W, Quandt SA, Basu R, et al. Rural-urban differences in dental service utilization and dental service
procedures received among US adults: results from the 2016 Medical Expenditure Panel Survey. J Rural Health 2021;37(3):655-66. https://
doi.org/10.1111/jrh.12500

11. Ogunbodede EO, Kida IA, Madjapa HS, Amedari M, Ehizele A, Mutave R, et al. Oral health inequalities between rural and urban populations of

the African and Middle East region. Adv Dent Res 2015;27(1):18-25. https://doi.org/10.1177/0022034515575538

https://doi.org/10.13065/jksdh.2026.26.5.7



640

- J Korean Soc Dent Hyg 2026;26(5):631-40

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.
26.

27.

28.

Nutbeam D. Health literacy as a public health goal: a challenge for contemporary health education and communication strategies into the
21st century. Health Promot Int 2000;15(3):259-67. https://doi.org/10.1093/heapro/15.3.259

Serensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, et al. Health literacy and public health: a systematic review and
integration of definitions and models. BMC Public Health 2012;12:80. https://doi.org/10.1186/1471-2458-12-80

Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health literacy and health outcomes: an updated systematic review. Ann
Intern Med 2011;155(2):97-107. https://doi.org/10.7326/0003-4819-155-2-201107190-00005

Horowitz AM, Kleinman DV. Oral health literacy: the new imperative to better oral health. Dent Clin North Am 2008;52(2):333-44. https://
doi.org/10.1016/j.cden.2007.12.001

Jones M, Lee JY, Rozier RG. Oral health literacy among adult patients seeking dental care. J Am Dent Assoc 2007;138(9):1199-208. https://
doi.org/10.14219/jada.archive.2007.0344

Kim SI, Park HK, Nam JY, Ko SY, Kim HJ. A study on oral health literacy and oral health behavior among adults. J Korean Soc Sch Community
Health Educ 2017;18(3):69-82.

Lee B, Kim Y. Association between oral health literacy and oral health behaviors of adults in Korea. Health Soc Sci 2014;37:87-102.

Holtzman JS, Atchison KA, Gironda MW, Radbod R, Gornbein J. The association between oral health literacy and failed appointments in
adults attending a university-based general dental clinic. Community Dent Oral Epidemiol 2014;42(3):263-70. https://doi.org/10.1111/
cdoe.12089

Lee JY, Divaris K, Baker AD, Rozier RG, Vann WF Jr. The relationship of oral health literacy and self-efficacy with oral health status and dental
neglect. Am J Public Health 2012;102(5):923-9. https://doi.org/10.2105/AJPH.2011.300291

Murakami K, Aida J, Kuriyama S, Hashimoto H. Associations of health literacy with dental care use and oral health status in Japan. BMC
Public Health 2023;23(1):1074. https://doi.org/10.1186/512889-023-15866-7

Kim DJ, Lee JY, Kim YR. Association between health information literacy and oral health-related indicators in Korean adults: a cross-sectional
study using data from the 2023 National Health and Nutrition Examination Survey. J Korean Soc Dent Hyg 2025;25(2):143-52. https://
doi.org/10.13065/jksdh.2025.25.2.6

Lee SK, Seong JM. Assessment of dental care utilization based on health information literacy in Korean adults. Dent J (Basel) 2025;13(10):467.
https://doi.org/10.3390/dj13100467

Kim MY. Effects of subjective oral health level and health behavior on health literacy. J Internet Things Converg 2024;10(5):45-52. https://
doi.org/10.20465/KIOTS.2024.10.5.045

Kickbusch I, Pelikan JM, Apfel F, Tsouros AD, editors. Health literacy: the solid facts. Copenhagen: WHO Regional Office for Europe; 2013.
Burgette JM, Lee JY, Baker AD, Vann WF Jr. Is dental utilization associated with oral health literacy? J Dent Res 2016;95(2):160-6. https://
doi.org/10.1177/0022034515617457

Choi S, Lee S. The relationship between health literacy and unmet healthcare needs in the following year: focusing on the moderating effect
of age groups. Korean J Health Educ Promot 2026;43(1):13-25. https://doi.org/10.14367/kjhep.2026.43.1.13

Korea Disease Control and Prevention Agency. Guidelines for using the 2025 Korea Community Health Survey raw data. Cheongju: Korea
Disease Control and Prevention Agency. 2026.

https://doi.org/10.13065/jksdh.2026.26.5.7



