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ABSTRACT

Objectives: This study aimed to investigate the longitudinal associations between the Korean Activities of Daily Living (K-ADL)
and the Korean Instrumental Activities of Daily Living (K-IADL) on oral health among older adults. Methods: We analyzed data
from 5,735 participants aged =55 years using the 7th-9th waves (2018-2022) of the Korean Longitudinal Study of Health and
Aging. Oral health indicators included the Geriatric Oral Health Assessment Index (GOHAI) score, the number of implants, the
number of natural teeth, and masticatory ability. We employed generalized estimating equations, adjusting for demographic and
health-related factors. Results: Superior oral health outcomes were associated with younger age, higher levels of education and
income, the presence of a spouse, and economic activity. In contrast, the presence of chronic diseases and activity limitations
were associated with poorer oral health. The K-IADL score demonstrated stronger and more consistent associations with all
oral health indicators than the K-ADL score. Older adults who the K-IADL score showed to be fully dependent had significantly
fewer natural teeth and implants, lower GOHAI scores, and reduced masticatory ability (p<0.05). Conclusions: Our findings
demonstrate that K-IADL scores had a stronger association with oral health indicators than K-ADL score. Therefore, early
identification of older adults with declining K-IADL score and the provision of tailored oral health services are essential for
reducing oral health disparities and promoting equity.
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Table 1. General characteristics of the study subjects
Number of dental Number of natural . .
Characteristics Division GOMHAIL implants teeth Masticatory ability
Mean+SE  p’ Mean+SE  p Mean+SE p  Mean+SE  p
Gender Male 38244014 <0.001 2.64+0.09 0291 18.31+0.16 <0.001  3.08+0.01 <0.001
Female 39.19+0.13 2.76+0.09 19.55+0.15 3.17£0.01
Age (yr) 55-64 40.89+0.15 <0.001  2.674+0.12° <0.001 23.084+0.16" <0.001  3.48+0.02" <0.001
65-74 39.91+0.14 3.1740.11% 21.18+0.16° 3.28+0.01°
75-84 38.1140.16° 2.774+0.11° 17.30£0.21° 2.99+0.02°
>85 35.96+0.25 2.19+0.16° 14.1640.33" 2.7440.02¢
Household Q1 37.76+£0.16" <0.001  2.61+0.12  0.609 18.27+0.21 <0.001  3.03+0.02* <0.001
income Q2 38.42+0.15 2.63+0.12 18.9940.19" 3.12+0.02°
03 39.1740.15° 2.78+0.12 19.3140.19" 3.1840.02°
Q4 39.5340.16° 2.774+0.12 19.14+0.19° 3.17+0.02°
Education <Primary school 36.91+0.14" <0.001  2.0840.09° <0.001 17.3240.18" <0.001  2.94+0.01* <0.001
Middle school ~ 38.19+0.19 2.52+0.14 18.89+0.23" 3.08+0.02
High school 39.51+0.16° 3.06+0.12° 19.21+0.19° 3.18+0.02°
>College 40.26£0.22¢ 3.1440.17° 20.30+0.24 3.3040.02¢
Existence of  Yes 39.274+0.11 <0.001  2.844+0.08  0.026 19.44+0.13 <0.001  3.1740.01 <0.001
spouses No 38.1640.17 2.5610.11 18.42+0.20 3.07+0.02
Economic Yes 39.45+0.14 <0.001  2.624+011  0.199 19.47+017 <0.001  3.19£0.02 <0.001
activity No 37.99+0.12 2.78+0.08 18.39+0.14 3.0610.01
Regiontype  Metropolitan 38.91+0.14> 0.014 2.33+0.09° <0.001 19.48+0.16" <0.001  3.15+0.01° <0.001
Urban 38.45+0.14° 3.01+0.10° 18.76+0.17° 3.08+0.01°
Rural 38.80+0.17° 2.76+0.12° 18.5640.20° 3.14+0.02
"by generalized estimating equations analysis
*beiDifferent characters are significant different.
Geriatric Oral Health Assessment Index: GOHAI
2, AL AR 747 2t X R0 L}E L7747 2t X|H2| kjO]
Ae/dRbe] 717 e 2| 3ol whE 7% B 2| 3.9] Z}ol= <Table 2>9F 2T} GOHAI A= H2ol EAZ 0 2 9 ol5}eirt
(p<0.05). EA2H36.077)x= GOHAI A|4=7} 21 552H36.9074)ol|AIA GOHAL 2|47} =kt UP XE‘W}(BS 507)e} 717 el = Qlgt
E5(Y) Agto] Q= e)1e] Z3-9- GOHAI A|4=7F 2ottt E5] 2173 AFei= Q1eH &5(Y) Algte] Qs 91(34.63%)2 Gl 1=91(38.074)ell
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Agto] = eRl(16.417H)2 Gl =Q1(18.5470) et AR X|of 427} oF 27] Z{Qich. K-ADL 4250l 2k x]of = S5 4 19l FTH18.35
7H), Q1 o]& 191 HTh(17.737), H22 of& 9l FTH(16.347)) £0 2 wotth K-IADL 420l Z4 191 Hth19.567H)2 A9l
Of& =91 YH(15.527H)0l] vls 2HA 2]ok =7} oF 4717} ket
| 582 K-ADLS A2t BE Blol|lA] BA12 02 30l512ITHp<0.05). SA2H2.897)0llA] #1252 o] Wkl 552H2.997 )il Al
A 22} 580 E ) T ARRK2. 763 17 AFEI R IS EE(Y) Algte] Qs e91(2.75%)2 A&} 5= o] Wk E} K-IADL £=30jlA &
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Table 2. Health-related indicators of study

Number of dental Number of natural

Characteristics Division GOIEL implants teeth lizsiiezi oy @by
MeantSE p  Mean*SE p MeantSE p  Mean+SE p
Smoking Yes 36.07+0.26  0.003  2.07%£0.17 0445 16.9440.35 <0.001 2.89+0.03 <0.001
No 36.6310.24 2.17%0.16 18.024:0.33 2.9620.03
Drinking Yes 36.90+0.24 <0.001 2.20£0.16 0.197 18.0840.32 <0.001  2.9940.03 <0.001
No 35.8040.26 2.0440.17 16.8740.35 2.8620.03
Chronic Yes 35.504+0.22 <0.001 217+0.14 0547 16.01£0.30 <0.001 2.76%0.02 <0.001
disease No 37.20%0.29 2.08+0.19 18.95+0.37 3.091+0.03
Activities Yes 34.63+0.24 <0.001 1624016 <0.001 16.41%0.32 <0.001 2.75+0.03 <0.001
limitation No 38.07+0.25 2.6240.17 18.54+0.33 3.10+0.03
K-ADL Independent 37.124£0.22*  0.049 2254015 0.730 18.35+0.29° 0.002 2.95+0.02 0.641
Needs partial 36.314+0.37° 2.1740.27 16.3440.50° 2.9440.04
assistance
Fully dependent 35.6240.58° 1.9440.33 17.73£0.74° 2.8940.06
K-IADL Independent 38.431+0.33" <0.001 2.48+0.23* 0.034 19.56+0.44" <0.001 3.22+0.04* <0.001
Needs partial 36.1140.34" 2.19+0.25 17.35+0.47° 2.85+0.04"
assistance
Fully dependent 34.51£0.37° 1.70£0.21* 15.5240.49° 2.71£0.04°

"by generalized estimating equations analysis

*bDifferent characters are significant different.

Geriatric Oral Health Assessment Index: GOHAI; Korean Activities of Daily Living: K-ADL; Korean Instrumental Activities of
Daily Living: K-TADL

Q19| K-ADL1} K-IADL +F0| 13217 2 X ;0|| 0|x|= St
<Table 3>2 2=Q19] K-ADLZ} K-IADL 0] 773717 e 2| 3ol| n|2|= &2 Luts 37 A2 ol 83 i3 sAeA e Al
g Zxto|ch.
Model T -2 47 tike] duba) E4dat 74732k 2] 9 K-ADL, K-IADL 952 25 112{51913, Model 1= 94F 493} K-ADL,
K-IADL $%2 1185}2ich. Model II1S A7 # 2| %2} K-ADL, K-IADL 22 1121519128 Model IV K-ADL, K-JADL 4&9HS 11
Hakict.

1919] GOHAI A4+ Model T-1V 25 K-TADL3} ko] QI91m 287 o) Q) Aeka 722 o) 1Q) Atk 25 5347 191 7
Shth 77747 B 4] o] Wkt K-ADLE Model TT-VollA] GOHAT 2|40l 2-E49] Qlgido] Shelgigtizs] el o) el Ak
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=Q19] A2} 532 Model T-IV 257 K-TADLY 4Hgdo] AL S2] 1)l Fkol] vs) 2449l o) el Fe] A2} 53] Hektt
K-ADLE Model IVell gt EA1%02 gofat ¢izho] 9igion] 12je o) wel rke 534 gl o] uls) A2 S2io] wetch
(p<0.05).
Table 3. Effects of ADL and IADL on oral health indicators in older adults
Number of dental ~Number of natural . .
Characteristics ~ Division S0t implants teeth Masticatory ability
B(SE) P B(SE) P B(SE) p B(SE) P
Model I K-ADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -0.369(0.42) 0.381  0.055(0.33) 0.868 -1.238(0.57) 0.030  0.055(0.05) 0.230
Fully dependent -1.201(0.67)  0.074 -0.319(0.41) 0.438 -0.334(0.84) 0.692 -0.031(0.07) 0.644
K-TADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -1.593(0.21) <0.001 -0.136(0.17) 0.413 -0.6941(0.29) 0.018 -0.345(0.05) <0.001
Fully dependent -2.864(0.53) <0.001 -0.567(0.36) 0.112 -1.730(0.68) 0.011 -0.247(0.02) <0.001
Modelll K-ADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -0.682(0.41) 0.093 -0.279(0.32) 0.381 -1.278(0.57) 0.024  0.012(0.04) 0.781
Fully dependent -1.377(0.66)  0.036 -0.472(0.40) 0.241 -0.582(0.84) 0.490 -0.096(0.07) 0.144
K-TADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -2.164(0.21) <0.001 -0.145(0.17) 0.399 -1.113(0.29) <0.001 -0.301(0.02) <0.001
Fully dependent -3.763(0.51) <0.001 -0.710(0.34) 0.038 -2.072(0.68) 0.002 -0.388(0.05) <0.001
Model Il K-ADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -0.812(0.43) 0.057 -0.080(0.33) 0.808 -2.011(0.60) <0.001 -0.006(0.05) 0.903
Fully dependent -1.500(0.69)  0.030 -0.311(0.41) 0.448 -0.621(0.88) 0.482 -0.061(0.07) 0.374
K-TADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -2.321(0.22) <0.001 -0.291(0.16) 0.076 -2.212(0.30) <0.001 -0.365(0.02) <0.001
Fully dependent -3.917(0.53) <0.001 -0.773(0.35) 0.026 -4.036(0.70) <0.001 -0.506(0.05) <0.001
Model IV K-ADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -1.450(0.42) <0.001 -0.493(0.32) 0.118 -2.506(0.60) <0.001 -0.120(0.05) 0.011
Fully dependent -2.043(0.68)  0.003 -0.536(0.40) 0.182 -1.304(0.88) 0.138 -0.210(0.07) 0.003
K-TADL Independent 1.00 1.00 1.00 1.00
Needs partial assistance -3.461(0.21) <0.001 -0.440(0.17) 0.009 -3.618(0.30) <0.001 -0.504(0.02) <0.001
Fully dependent -5.570(0.52) <0.001 -1.092(0.33) 0.001 -5.651(0.70) <0.001 -0.640(0.06) <0.001

"by multiple linear regression with generalized estimating equations analysis

Model I : Gender, age, household income, education, existence of spouses, economic activity, region type, smoking, drinking,
chronic disease, activities limitation, K-ADL, K-TADL

ModelII: Gender, age, household income, education, existence of spouses, economic activity, region type, K-ADL, K-TADL
Model III: Smoking, drinking, chronic disease, activities limitation, K-ADL, K-IADL

Model IV: K-ADL, K-TADL

Geriatric Oral Health Assessment Index: GOHAT; Korean Activities of Daily Living: K-ADL; Korean Instrumental Activities of
Daily Living: K-TADL
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