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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 95,717 359 <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 01 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.
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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= 20251 AN A AL AL RS 0] &5te] ARle) M asat 2k vl B AuE T, AR ofss el
_9;3‘_3,—]'9—]' E/\] Z]O:] 7}' x]—o]%; o] ]_(})3\]:]_ o:]?_y_—]_“]_l_ l:]- ’4_7]_]:]_

i)

30, 20 4R10) T4 PLATEE ALARLOP, 5EAI%E 5070 EAA ek A elstek o= 4T40] elo] 212 11 5
ool 77A 0l 83| ws £3] 52 710 773707 ol go] ks AL ojnjgich SEA|ofe Aol pat HElEol

52510 4 o5} Ee] BHOE o A3He|2 ool ofei o) 18 4 UTHIO L. HYRATIINE 5 e £A) Alsic}
23|20t ol 2218 271 o] g35He Ak BYTHIO). B Aol 2|87t B s Alolxo] njEZ ol ohjet Susk 2ol
R AFElol A AlR¥sHe ol 770N E Ao 7+ 2jol7} 98-S BRIigiT). ot 7l ASo] tess 3474 nladl 027}
o), A5 20| T4 ml47) 02 Tl 21 BT FolE HTAETo) 1556mHgiTE o ATpEl o 8L 257} g
RV 2910] kg won(s], 77 askat x|abul A o] SR 5L FHobAZolA o 27 UerdtHl2 1), Wepd 7474 4
22 %0)7] oA 1A 0L o2 3 ok 3l HASZ0| AHUSH I, AZE o5 B AR o] ofel g S My Wavt
.

S, AZAR olsls e Aghpel 777 Hl47 @2 HEzol 1391l ol AR ofshs o] W4 oAl o] o]
44902 2] ARl fefld 51T HYRTARY $A Aol U AU R B AP E WYY ollsol 2
2 7ol o 2|ko) 2 o) go] B FAARAELE i Lhepstom[21], ) 4RlS tho R § ol E AR ofsls e
o) 35 242 190 TN 2AUYE 018 /150l SRICHZ, & ol BPHRE olshals] ofeke B9 ohfel
RS 27 A 22 ABE Aol Fe)2 71 0)A] g A 9w AR olsselo] whe Arkow BEalei oj2id duke 7

20 0}go] e ol oftjet FnE 30 BHEake HHE Fasiche AL ofoleick mebd 777 Aol 271e] Ba,
o, B8, ol 8t 2 7% )atol et Lhe-S 2SI ksl AIAISHR, TR A A 0] 88 4 YRS ARl HuE AT

o
—

F

30 ™ off

*iWH N5} 2 olshs o) A a8 gol ek Wald 7742 F 242} gk HAfol A gofshotet. Tefut 3 240) A
=2 6“’"*1 QI *% sl ZHIHO%EEVWPOD% Q29PQ3 foJ5kA] etk EEa PR o]s5 Szol

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



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

of o] YA SHHCH= A 2Rk | ek, 2545o0) e} BN Qo] U ek 7RG BolFe AR ST Be
7 Slek. % AToIM S B ghal, ofsl, B7} 2l B2 TEsle] 2377 ol §utel BANS el Bast ock.

S 1318 RUT B AEREE T ol Fopislon, 2l SUAE A AN R 51 o
= 1RA k3N Aol A olsisel SR Astol R 22 4 2182 elolstc, 5] o Lol
o

12 Aol BARO 2 §oIB #9052, 1 Ao S0l ZAE N JHACLT SHgep ol el olck B Aol
A3 g, g mol chak -0, ols) B B8 Tsle] S, A2 AatelE LT} LE IS W Leid Wt ek
2 A7 ATE g0 2 Chgat e TR EANRI] Bashch A, 52 HASSS PR S thAkE AsHL o] 57, B2
o} gk x)atel 27| 7F o), WEAY 2 WHE i elote] olAlS e W et AeHLI0) S, PR QAR e golet 1)
SECHAYEY 1, 84 DL ARE BB I Yok ofebol BaR S P ATSRT U A 380
2 0195 Xojat 25470 ule} Selshi, WeA B, AZE B2, u]g He Ae W WS 24 5 Ho2Qlol ©E AUk nlig B
27h ik B Q7o) AgHe thaHt 2 u} 30, AR o313 _E7H%E, 212478 0|35 R 7737 vl4 2he] Sl
£ AJst o AV STk B, F-2 WA A7 B0 2 Ablo] S ARSIA Hleka Y Hagol HAIE 4 ik AU, 1R of
582 AukHel 4 et olso] 2 M B0 35lo] 1Y ol Bofele 2 Wl Rolsich £ 2 dE 2
OReTY i 2 Q) o] 2ol 7] 20]X] SRt SEAS Aghzol TaSH=Alol wle} Al AEALE Aaprt geid, ARAo]
Aelol 2 B BRI R 4510k A, U ) 2572 S0l ERE 4B 250 o R s Aol
91k Y, Al ) 20 2 Aefol Aol Abelsh E g 28] el ofie. olefel Rl E7o 4D
242 Asisichs ol gl

L]

28

£ A7 ARle) 7hpasat 17477 nj47le] RS AniEw, 7R ojsise] M aulet A|-5EA]Y 7t Xl S FRlska
A SRl S7-Ek= E}%j 2.

1. A391e] TR nl A g2 41.4%31 0, QAARRera S, 2], T S, 7S, AR olsllsH Bl A FA] %ol wh
2hfrolet Atols E‘iiﬁh

2. o2 HE0] YFe SR Tl HAET2 HUASTHT AT n|ey @ 27 9ton, 27 H ofsls o] W2 Hrkt
FEA AFAPIM = )2l 2 27} # e

3. 7}A 5 AR olshse] 1) AHE AR gl e Wald 74 5 BT} g7k B0l Selaieitt. Teiu) /e Asates
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