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Abstract

Objectives: To compare food-derived water intake and oral health between Korean older adults living in single-person
households (SG) and those living in multi-person households (MG), and to examine the association between food-derived water
intake and oral health among those living alone using data from the 2020-2024 Korea National Health and Nutrition Examination
Survey (KNHANES). Methods: This cross-sectional study included 8,164 adults aged =65 years (SG=2,158;, MG=6,006). Food-
derived water intake was categorized into quartiles (Q1-Q4). Oral health indicators included the number of natural teeth
and self-reported difficulties with chewing and speaking. Complex sample analyses were performed after adjustment for
sociodemographic characteristics and comorbidities. Results: Participants in SG had lower food-derived water intake than those
in MG, with Q1 being the most common in SG (25.1%) and Q4 in MG (32.2%) (p<0.001). SG also had fewer natural teeth (17.03
vs. 18.84) and poorer oral health scores (4.69 vs. 4.43; all p<0.001). Among SG, lower food-derived water intake was associated
with fewer natural teeth and greater speaking and overall oral health problems in the lowest quartiles after adjustment (p<0.05),
although the associations were not consistently graded across quartiles. Conclusions: Older adults living alone had lower food-
derived water intake and poorer oral health than those living with others. These findings suggest that promoting adequate
hydration should be considered in community-based oral health programs targeting older adults living alone.
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Korean National Health and Nutrition
Examination Survey (2020-2024)
N =30656

Exclusion Criteria (N = 22458)
Participants under 65 years of age

A 4

Eligible participant
N=8195

Exclusion Criteria (N = 31)
Participants who did not participate in the dietary
habits survey / Participants who did not participate
in the oral health examination and survey

A

y

Final participants

N=28164
Single-person older Multi-person older
households (SG) households (MG)
N=2158 N = 6006
Water intake Water intake Water intake Water intake
quartiles (Q1) quartiles (Q2) quartiles (Q3) quartiles (Q4)
N=576 N =531 N =534 N=517

Fig. 1. Flow of study
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Table 1. Difference in food-derived water intake (quartiles) between elderly living alone and elderly not living
alone [Unit: unweighted n(%)]

Characteristics SG (n=2,158) MG (n=6,006) P
Food-derived water intake Q1 576(25.1) 1012(16.5) <0.001
Q2 531(24.9) 1288(20.6)
Q3 534(25.0) 1822(30.7)
Q4 517(25.0) 1884(32.2)

"by complex sample Rao-Scott y* test.
SG: Single-person older households; MG: Multi-person older households; Q1: 1st quartile; Q2: 2nd quartile; Q3: 3rd quartile;
Q4: 4th quartile.
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Table 2. Differences in oral health related indicators between elderly people living alone and those not living
alone (Mean=SE)

Characteristics SG (n=2,158) MG (n=6,006) P
Number of natural teeth 17.03%0.25 18.84+0.23 <0.001
Problems with chewing function 2.71£0.03 2.56£0.02 <0.001
Problems with speaking function 1.9940.03 1.87£0.02 <0.001
Oral health problems (chewing+speaking) 4.69+0.05 4.434+0.04 <0.001

"by complex-sample t-tests.
SG: Single-person older households; MG: Multi-person older households.
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Table 3. Sociodemographic characteristics and comorbidities of elderly people living alone according to food-
derived water intake (quartiles) [Unit: unweighted N(%)]

.. ... 1 2 3 4 *
Characteristics ~ Division (n857 6 (n8531) (n853 4 (n8517) p
Sex Male 102(20.7) 119(23.9) 132(26.5) 177(34.6) <0.001
Female 474(79.3) 412(76.1) 402(73.5) 340(65.4)

**Age 73.45+0.15 73.3610.14 72.2940.12 71.51+0.11 <0.001

Marital status Single 12(2.2) 9(1.6) 23(4.4) 21(4.3) <0.001
Married 564(97.8) 522(98 4) 511(95.6) 496(95.7)

Education level ~ <FElementary school 377(79.5) 24(67.5) 283(57.8) 215(42.4) <0.001
Middle school 42(9.4) 7 (15.0) 80(18.1) 85(17.0)
High school 33(9.1) 50(12.2) 74(15.7) 122(27.3)
=University 8(1.9) 24(5 3) 34(8.4) 64(13.2)

Income level Low 445(76.7) 354(64.1) 295(54.3) 224(43.0) <0.001
Low-middle 88(17.0) 124(25.5) 155(30.2) 169(32.4)
Middle 21(4.8) 28(6.1) 54(10.5) 58(11.3)
Middle-high 7(1.3) 12(2.4) 16(3.4) 47(10.1)
High 2(0.3) 10(1.9) 9(1.6) 15(3.2)

Smoking status ~ Non-smoker/ex-smoker 64(55.5) 68(59.4) 82(70.4) 116(74.8) <0.001
Occasional smoker 5(5.3) 4(5.2) 4(3.4) 1(0.1)
Daily smoker 48(39.2) 40(35.5) 33(26.2) 43(25.1)

Alcohol status <1 drink/month 425(80.6) 380(75.6) 387(75.5) 359(70.6) <0.001
>1 drink/month 93(19.4) 120(24.4) 123(24.5) 149(29.4)

Comorbidities Hypertension 353(61.1) 332(62.1) 315(59.1) 298(57.3) 0.243
Diabetes 153(26.5) 143(27.4) 131(23.9) 134(25.9) 0.376
Dyslipidemia 230(40.4) 227(42.8) 269(51.0) 248(50.6) <0.001
Stroke 28(10.6) 15(6.0) 22(7.6) 13(4.5) <0.001

"by complex-sample Rao-Scott % test, by complex sample t-tests.
Q1: 1st quartile; Q2: 2nd quartile; Q3: 3rd quartile; Q4: 4th quartile.
Missing values were excluded from each variable.
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Table 4. Differences in oral health indicators according to food-derived water intake (quartiles) of elderly living
alone (Mean=+SE)

Characteristics Q1 (n=576) Q2 (n=531) Q3 (n=534) Q4 (n=517) P
Number of natural teeth 14.97+0.41 17.10%0.49 17.09+0.37 19.02+0.31 <0.001
Problems with chewing function 2.8310.06 2.71£0.06 2.6510.05 2.6610.05 0.057
Problems with speaking function 2.1410.06 1.991+0.05 1.9910.05 1.84+0.04 <0.001
Oral health problems (chewing+speaking) 4.97£0.10 4.70£0.10 4.6410.08 4.4940.08 0.002

"by complex-sample t-tests.
QL: st quartile; Q2: 2nd quartile; Q3: 3rd quartile; Q4: 4th quartile.
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Table 5. Association between water intake (quartiles) and oral health indicators in elderly people living alone

Characteristics Model 1 Model 2
B (95% CI) p(R) B (95% CI) p(®)
Number of natural teeth Q1 -4.075 (-4.759 t0 —3.391)  <0.001  —2.158 (-3.575 to —0.741) 0.003
Q2 -2.843 (-3.550 to —2.136)  <0.001  —2.560 (-3.668 to —1.452)  <0.001
Q3 -1.174 (-1.730 to —0.618)  <0.001 -0.012 (-0.846 to 0.821) 0.977
04 Reference (0.026) Reference (0.163)
Problems with chewing function 01 0.363 (0.276 to 0.450) <0.001 0.273 (0.132 to 0.414) <0.001
Q2 0.343 (0.252 to 0.434) <0.001 0.110 (-0.044 to 0.263) 0.160
Q3 0.163 (0.099 to 0.228) <0.001 0.100 (0.002 to 0.197) 0.045
Q4 Reference (0.013) Reference (0.045)
Problems with speaking function 01 0.314 (0.245t0 0.382)  <0.001 0.159 (0.029 to 0.290) 0.017
Q2 0.229 (0.152 to 0.306) <0.001 0.156 (0.039 to 0.273) 0.009
Q3 0.112 (0.062 to 0.161) <0.001 0.044 (-0.049 to 0.138) 0.350
04 Reference (0.011) Reference (0.061)
Oral health problems (chewing+speaking) Q1 0.675 (0.535 to 0.815) <0.001 0.432 (0.186 to 0.679) <0.001
Q2 0.571 (0.421 to 0.721) <0.001 0.266 (0.014 to 0.517) 0.039
Q3 0.274 (0.172 to 0.377) <0.001 0.144 (-0.021 to 0.309) 0.086
04 Reference (0.015) Reference (0.060)

"by complex sample linear regression analysis.
Reference group: Q4; Model 1: crude model; Model 2: adjusted for sociodemographic characteristics and comorbidities.
CI: confidence interval; Q1: 1st quartile; Q2: 2nd quartile; Q3: 3rd quartile; Q4: 4th quartile.
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