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ABSTRACT

Objectives: The purpose of this study was to analyze the effects of health, diet, and oral health factors on frailty. Methods: The
final study sample included 1,126 older adults aged 65 years or older using data from the 8th National Health and Nutrition
Examination Survey (2019). All analyses were performed using SPSS (ver. 26.0) software, and statistical significance was set
at p<0.05. Results: Frailty was higher in women, older adults, single individuals, those living alone, those with low household
income and education levels, and those living in rural areas. Lack of regular walking, inadequate sleep duration, depressive
experiences, underweight status, and diabetes were significantly associated with frailty. Food insecurity and a mean adequacy
ratio of 0.75 or lower were associated with higher frailty levels. Total energy intake, as well as carbohydrate, protein, and fat
intake, were lowest in the frail group. The analysis of factors affecting frailty showed that sex, age, economic activity, residential
area, regular walking, depression, diabetes, mean adequacy ratio, dental examinations, and difficulty chewing were factors
affecting frailty. Conclusions: By providing appropriate intervention programs for factors related to frailty, especially those that
can be improved, frailty can be prevented, and healthy aging can be achieved.
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Table 1. Level of frailty according to sociodemographic characteristics of subjects Unit: N(%)
Characteristics ~ Division Total Frail Pre-frail Robust P
All 1,126(100.0) 146(11.7) 729(65.3) 251(23.0)
Sex Male 498(46.9) 51(8.7) 305(62.1) 142(29.2) <0.001
Female 628(53.1) 95(14.3) 424(68.1) 109(17.6)
Age (yr) >80 184(15.5) 66(34.5) 97(55.2) 21(10.3) <0.001
7579 250(21.1) 35(13.5) 168(65.8) 47(20.7)
70-74 337(31.1) 25(6.1) 236(70.2) 76(23.7)
65-69 355(32.3) 20(4.9) 228(65.1) 107(30.0)
Marital status ~ Divorce, bereavement, 368(31.2) 69(17.8) 242(66.4) 57(15.8) <0.001
separation & single
Marriage 758(68.8) 77(8.9) 487(64.8) 194(26.3)
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Table 1. to be continued

Characteristics ~ Division Total Frail Pre-frail Robust p
Living alone Yes alone 267(19.1) 52(18.9) 175(66.5) 40(14.6) <0.001
No together 859(80.9) 94(10.0) 554(65.0) 211(25.0)
Economic Yes 410(36.4) 30(6.0) 277(69.4) 103(24.6) <0.001
activity No 716(63.6) 116(14.9) 452(63.0) 148(22.1)
Household Low 525(44.0) 97(16.8) 346(66.6) 82(16.6) <0.001
income Middle low 338(30 1) 27(8.5) 228(68.0) 83(23.5)
Middle high 174(17.3) 13(6.2) 105(61.9) 56(32.0)
High 89(8.7) 9(7.9) 50(56.2) 30(35.9)
Education level <FElementary school 625(52.3) 115(17.5) 426(69.3) 84(13.2) <0.001
Middle school 188(17.1) 19(8.2) 129(72.0) 40(19.7)
High school 210(20.2) 10(4.4) 116(52.6) 84(42.9)
=College 103(10.4) 2(1.9) 58(58.8) 43(39.3)
Residential area Rural 332(26.2) 68(18.2) 219(68.1) 45(13.8) <0.001
City 794(73.8) 78(9.4) 510(64.3) 206(26.3)

"by complex samples crosstabs. Data are presented as unweighted number (weighted %).
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Table 2. Level of frailty according to health-related characteristics of subjects Unit: N(%)
Characteristics Division Total Frail Pre-frail Robust P
All 1,126(100.0) 146(11.7) 729(65.3) 251(23.0)
Regular walking Yes 435(40.8) 27(5.9) 252(58.1) 156(36.0) <0.001
No 691(59.2) 119(15.6) 477(70.3) 95(14.1)
Sleep duration, h/day <5 111(9.7) 28(22.3) 73(69.4) 10(8.3) <0.001
59 975(87.1) 110(10.1) 634(65.4) 231(24.5)
>9 40(3.1) 8(22.3) 22(50.9) 10(26.8)
Alcohol drinking Never 545(46.6) 91(15.0) 359(66.3) 95(18.6) 0.016
<1 drink/mon 157(14.1) 16(9.6) 105(68.5) 36(21.9)
1 drink/mon 82(7.8) 6(9.1) 55(66.7) 21(24.2)
2-4 drink/mon 141(13.0) 12(6.3) 86(63.1) 43(30.7)
>4 drink/mon 201(18.5) 21(9.6) 124(61.3) 56(29.0)
Smoking status Current smoker 96(9.0) 13(10.8) 56(60.5) 27(28.7) 0.016
Ex-smoker 333(30.4) 39(10.4) 201(60.7) 93(28.9)
Non-smoker 697(60.7) 94(12.4) 472(68.3) 131(19.2)
Depression Yes 156(12.8) 38(24.4) 98(61.6) 20(14.0) <0.001
No 970(87.2) 108(9.8) 631(65.9) 231(24.3)
Hypertension Yes 745(65.3) 103(12.7) 492(66.8) 150(20.5) 0.052
No 381(34.7) 43(9.7) 237(62.6) 101(27.7)
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Table 2. to be continued

Characteristics Division Total Frail Pre-frail Robust p
Diabetes Yes 329(28.2) 52(15.7) 210(63.3) 67(20.9) 0.047
No 797(71.8) 94(10.1) 519(66.1) 184(23.8)
Hypercholesterolemia Yes 437(39 9) 49(9.9) 285(66.1) 103(24.0) 0.394
No 639(60.1) 97(12.8) 444(64.8) 148(22.4)
Obesity =25 399(34.6) 44(9.0) 284(73.7) 71(17.3) <0.001
BMI (kg/m®) 23-24.9 317(29.4) 48(14.9) 191(60.8) 78(24.4)
18.5-22.9 377(33.4) 42(10.2) 239(61.9) 96(27.9)
<18.5 33(2.6) 12(29.7) 15(48.8) 6(21.5)

-~

"by complex samples crosstabs. Data are presented as unweighted number (weighted %).
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Table 3. Level of frailty according to oral health-related characteristics of subjects Unit: N(%)

Characteristics Division Total Frail Pre-frail Robust P

All 1,126(100.0) 146(11.7) 729(65.3) 251(23.0)

Toothbrushing frequency ~ <1/day 186(16.9) 38(19.9) 121(66.1) 27(14.0) <0.001
2/day 476(39.3) 69(12.9) 312(66.3) 95(20.8)
=>3/day 464(43.7) 39(7.4) 296(64.1) 129(28.5)

Usage of interdental care  Yes 314(28.1) 20(5.6) 190(62.1) 104(32.3) <0.001

products No 812(71.9) 126(14.0) 539(66.6) 147(19.4)

Dental checkup withina ~ Yes 325(30.6) 15(4.6) 208(63.0) 102(32.4) <0.001

year No 801(69.4) 131(14.8) 521(66.3) 149(18.9)

Number of remaining teeth <10 242(19.8) 53(19.0) 155(66.6) 34(14.4) <0.001
10-19 231(20.6) 40(16.7) 137(59.3) 54(24.0)
=20 653(59.5) 53(7.5) 437(67.0) 163(25.5)

Wearing dentures Yes 398(33.4) 86(20.2) 245(63.2) 67(16.6) <0.001
No 728(66.6) 60(7.4) 484(66.4) 184(26.2)

Placement of implants Yes 381(35.1) 31(7.3) 237(63.6) 113(29.1) 0.001
No 745(64.9) 115(14.1) 492(66.2) 138(19.7)

Chewing inconveniences  Yes 402(34.3) 86(21.0) 250(64.2) 66(14.8) <0.001
No 724(65.7) 60(6.8) 479(65.9) 185(27.3)

Pronunciation problem Yes 173(13.7) 46(27.0) 109(61.5) 18(11.5) <0.001
No 952(86.3) 99(9.2) 620(66.0) 233(24.9)

Experience of toothache Yes 249(21.4) 39(13.3) 162(64.6) 48(22.1) 0.685
No 877(78.6) 107(11.2) 567(65.5) 203(23.3)

-~

"by complex samples crosstabs. Data are presented as unweighted number (weighted %).
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Table 4. Level of frailty according to dietary-related characteristics of subjects Unit: N(%)
Characteristics ~ Division Total Frail Pre-frail Robust P
All 1,126(100.0) 146(11.7) 729(65.3) 251(23.0)
Food security ~ Moderately/severely insecure 17(1.4) 4(24.5) 12(72.0) 1(3.5) 0.011
Mildly insecure 71(6.3) 16(20.8) 45(67.0) 10(12.2)
Secure 1,038(92.3) 126(10.8) 672(65.1) 240(24.1)
MAR above 0.75 Yes 658(59.0) 51(7.2) 421(63.7) 186(29.1) <0.001
No 468(41.0) 95(18.1) 308(67.6) 65(14.2)
Energy intake (Kcal)" 1,584.60424.12  1,323.10+41.34* 1,574.524+29.67" 1,745.80451.52° <0.001
Carbohydrate intake (g)T 264.04+3.38 227.41+6.78" 262.15+3.96"  287.96+7.58° <0.001
Protein intake (g)T 55.22+1.14 44.69+2.03 54.75+1.43" 61.891+1.99° <0.001
Fat intake (g)T 28.55+0.80 22.93+2.02° 28.14+0.97° 32.54+1.49° <0.001

"by complex samples crosstabs (categorical variables) or complex samples general linear model (continuous variables)
Data are presented as unweighted number (weighted %) or "estimated mean +standard error.
MAR= Sum of the NAR for each nutrient/number of nutrients
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Table 5. Odds ratios and 95% confidence intervals of frail stage by subject’s characteristics among elderly aged 65
years and over in KNHANES VIII-1 (2019)

Sl Frail & Pre-frail &
OR 95% CI OR 95% CI

Sociodemographic characteristics
Sex (ref. female)

Male 0.328 0.131-0.822 0.018 0.626 0.330-1.188 0.151
Age (yr) (ref. 65-69)

=80 12.954 4.486-37.403  <0.001 2.088 0.987-4.420 0.054

75-79 2.895 1.230-6.813 0.015 1.249 0.744-2.098 0.399

70-74 1.409 0.617-3.217 0.414 1.224 0.835-1.795 0.300
Marital status (ref. marriage)

Divorce, bereavement, separation & single 0.529 0.215-1.305 0.166 0.648 0.364-1.155 0.141
Living alone (ref. no)

Yes 1.810 0.743-4.409 0.190 1.534 0.844-2.789 0.160
Economic activity (ref. no)

Yes 0.421 0.231-0.767 0.005 0.872 0.604-1.257 0.461
Household income (ref. high)

Low 0.609 0.223-1.667 0.333 1.143 0.616-2.124 0.670

Middle low 0.653 0.237-1.795 0.407 1.212 0.644-2.280 0.550

Middle high 0.408 0.115-1.452 0.166 1.098 0.577-2.091 0.775
Education level (ref. <elementary school)

=College 0.229 0.051-1.030 0.055 0.601 0.315-1.148 0.123

High school 0.202 0.086-0.475  <0.001 0.375 0.233-0.603 <0.001

Middle school 0.797 0.387-1.640 0.536 1.009 0.578-1.761 0.976
Residential area (ref. city)

Rural 2.394 1.329-4.310 0.004 1.662 1.079-2.559 0.021
General health-related characteristics
Regular walking (ref. yes)

No 4.283 2.108-8.704  <0.001 2.712 1.776-4.143 <0.001
Sleep duration, h/day (ref. 5-9)

<5 1.847 0.712-4.793 0.206 1.515 0.692-3.318 0.297

>9 0.653 0.166-2.574 0.541 0.358 0.136-0.943 0.038
Alcohol drinking (ref. never)

>4 drink/mon 0.815 0.330-2.013 0.657 0.710 0.416-1.211 0.207

2-4 drink/mon 0.368 0.144-0.940 0.037 0.738 0.448-1.215 0.231

1 drink/mon 0.884 0.292-2.681 0.827 0.830 0.424-1.625 0.586

<1 drink/mon 0.788 0.322-1.925 0.600 0.897 0.522-1.543 0.694
Smoking status (ref. non-smoker)

Current smoker 1.876 0.597-5.897 0.281 0.758 0.377-1.525 0.436

Ex-smoker 1.385 0.603-3.180 0.441 0.950 0.520-1.736 0.867
Depression (ref. no)

Yes 4.268 1.935-9.413 <0.001 1.344 0.712-2.537 0.361
Diabetes (ref. no)

Yes 2.062 1.134-3.747 0.018 1.038 0.674-1.600 0.864
Obesity BMI (kg/m”) (ref. 18.5-22.9)

=25 0.906 0.491-1.673 0.752 1.600 1.089-2.351 0.017

23-24.9 1.719 0.889-3.325 0.107 1.081 0.702-1.662 0.723

<18.5 1.551 0.308-7.807 0.593 0.678 0.213-2.156 0.508
Oral health-related characteristics
Toothbrushing frequency (ref. 2/day)

Sl/day 1.419 0.550-3.663 0.468 1.371 0.732-2.566 0.323

>3/day 0.769 0.409-1.446 0.413 1.037 0.726-1.481 0.840
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Table 5. to be continued

Gt Frail p* Pre-frail p*
OR 95% CI OR 95% CI
Use of interdental care products (ref. yes)

No 0.824 0.408-1.666 0.589 1.071 0.720-1.592 0.734
Dental checkup within a year (ref. yes)

No 2418 1.110-5.267 0.026 1.327 0.909-1.936 0.142
Number of remaining teeth (ref. = 20)

<10 1.067 0.409-2.780 0.894 1.234 0.614-2.481 0.554

10-19 1.020 0.433-2.402 0.965 0.835 0.466-1.496 0.543
Wearing dentures (ref. no)

Yes 1.067 0.465-2.450 0.878 0.892 0.500-1.592 0.698
Placement of implants (ref. no)

Yes 0.853 0.413-1.759 0.665 0.899 0.582-1.390 0.632
Chewing inconveniences (ref. no)

Yes 1.986 1.084-3.638 0.027 1.159 0.764-1.759 0.486
Pronunciation problem (ref. no)

Yes 2.036 0.884-4.689 0.094 1.083 0.558-2.099 0.814
Dietary-related characteristics
Degree of food security (ref. secure)

Moderately/severely insecure 14.439 0.435-479.537  0.135 18.661 0.817-426.396  0.067

Mildly insecure 1.089 0.345-3.440 0.885 1.190 0.485-2.918 0.703
MAR above 0.75 (ref. yes)

No 2.267 0.939-5.476 0.069 1.956 1.167-3.279 0.011
Energy intake (Kcal) 0.999 0.997-1.001 0.287 1.000 0.999-1.001 0.443
Carbohydrate intake (g) 1.001 0.994-1.008 0.828 0.998 0.993-1.002 0.321
Protein intake (g) 1.005 0.984-1.028 0.626 1.004 0.992-1.015 0.515
Fat intake (g) 1.021 0.995-1.049 0.115 1.003 0.988-1.018 0.727

"by complex samples multivariate logistic regression, Response variable: frail stage (ref. robust)
OR: odds ratio; CI: confidence interval; ICP: interdental care products
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