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Abstract There has been a rapid increase in the number of elderly people exhibiting a decrease in
cognitive function. This study aimed to identify factors that predict the differences in the cognitive
function of the elderly population over 65 years old, through a decision tree analysis. Data from the
2020 National Survey of the Living Conditions and Welfare Needs of Older Koreans provided by the
Korea Health and Social Research Institute was utilized for this study. It was observed from the analysis
that the rate of clear cognitive impairment was the highest at 30.0% in cases wherein the elderly subjects
did not participate in social groups, had difficulties in shopping, making food, managing meals, and did
not exercise. In the case of male elderly subjects, the highest rate of cognitive impairment was 24.3%,
and the data indicated that they did not engage in social group activities, drank alcohol less than twice
a week, and were dissatisfied with their friends and community. In the case of elderly women, those who
did not engage in social group activities did not live with their spouses, and had difficulties in shopping,
making food, or managing meals showed the highest rate of clear cognitive impairment (30.0%). To
maintain or improve cognitive function, it is essential to implement programs that promote healthy
interpersonal relationships, counseling, lifestyle, and the correction of health behavior.
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Table 1. Characteristics of Participants (N=9,885)
Cognitive impairment
Characteristics Categories (NI;,?;S) (n=6,49IE)I,O 65.7%) (n=246N7H,leSAO%) (n:;;;er;4%) p -value
N(%)/M(SD) N(%)/M(SD) N(%)/M(SD) N(%)/M(SD)
Socio-demographic Characteristics
60's 3501(35.4) 2907(44.8) 443(18.0) 151(16.3) <.001
Age 70°s 4406(44.6) 2788(43.0) 1256(50.9) 36269.0
80's 1851(18.7) 773(11.9) 720(29.2) 358(38.6)
90’s 127(1.3) 22(0.3) 48(1.9) 57(6.1)
Sex Male 3955(40.0) 2889(44.7) 780(31.6) 276(29.7) <.001
Female 5930(60.0) 3591(55.3) 1687(68.4) 652(70.3)
Location City 4294(43.4) 2994(46.1) 940(38.1) 360(38.8) <.001
Province 5591(56.6) 3496(53.9) 1527(61.9) 568(61.2)
Marital status Single 4058(41.1) 2271(35.0) 1239(50.2) 548(59.1) {.001
Married 5827(58.9) 4219(65.0) 1228(49.8) 380(40.9)
Education level None 1120(11.3) 338(5.2) 492(19.9) 290(31.3) <.001
Elementary school 3293(33.3) 1853(28.6) 1089(44.1) 351(37.8)
Middle school 2323(23.5) 1661(25.6) 502(20.3) 160(17.2)
High school 2645(26.8) 2185(33.7) 343(13.9) 117(12.6)
College 202(2.0) 185(2.9) 13(0.5) 4(0.4)
University 302(3.1) 268(4.1) 28(1.1) 6(0.6)
Economic Activity Never 1350(13.7) 759(11.7) 423(17.1) 168(18.1) {.001
Retire 4770(48.3) 2931(45.2) 1314(53.3) 525(56.6)
Yes 3765(38.1) 2800(43.1) 730(29.6) 235(25.3)
Body Mass Index(BMI)| Underweight 210(2.1) 111(1.7) 62(2.5) 37(4.0) <.001
Normal 3877(39.3) 242(37.4) 1038(42.1) 414(44.6)
Overweight 3305(33.5) 2337(36.1) 749(30.4) 219(23.6)
Obesity 2478(25.1) 1606(24.8) 61(24.9) 258(27.8)
Cognitive function 24.32+5.31 27.30£2.09 21.06+1.62 12.21£5.08 <.001
Health status and Health Behavior
Health status Healthy 1846(18.7) 865(13.3) 61024.7) 371(40.0) <.001
Average 3109(31.5) 1856(28.6) 973(39.4) 280(30.2)
Unhealthy 4930(49.9) 3769(58.1) 884(35.8) 277(29.8)
Diagnosis of chronic | No 3792(38.4) 2720(41.9) 790(32.0) 282(30.4) <.001
diseases Yes 6093(61.6) 377068.1) 1677(68.0) 646(69.6)
Number of chronic diseases 1.83+1.47 1.68+1.39 2.07+ 1.54 2.2+1.63 {.001
Smoking No 8806(89.1) 5642(86.9) 2297(93.1) 867(93.4) <.001
Yes 1079(10.9) 848(13.1) 1709(6.9) 61(6.6)
Drinking Never 6218(62.9) 3789(57.6) 1829(74.1) 651(70.2) <.001
Intermittent 3560(36.0) 2668(41.1) 619(25.1) 273(29.4)
Daily 107(1.1) 84(1.3) 19 (0.8) 4(0.4)
Amount of drinking 3.85+2.26 3.98+2.26 3.42+2.12 3.56+2.44 <.001
Exercise No 4721(47.8) 2819(43.4) 1310(53.1) 592(63.8) <.001
Yes 5164(52.2) 3671(56.6) 1157(46.9) 336(36.2)
Frequency of exercise 4.75+1.76 4.75+1.77 4.93+1.69 4.22+1.78 <.001
Experience of fall No 9260(93.7) 6136(94.5) 2288(92.7) 836(90.1) {.001
down Yes 625(6.3) 354(5.5) 179(7.3) 9209.9)
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Nutrition Management

1) Control amount No 8273(83.7) 5432(83.7) 208(83.4) 783(84.4) .805

and kind of food Il 1612(16.3) 1058(16.3) 409(16.6) 145(15.6)

2)under 2meals in a | No 9554(91.6) 6271(96.6) 2401(97.3) 882(95.0) .004

day Yes 82968.4) 2196.4) 66(2.7) 466.0

3) No fruit No 9056(91.6) 6037(93.0) 2257(91.5) 762(82.1) <.001
Yes 829(8.4) 453(7.0) 210(8.5) 166(17.9)

4) No vegetable No 9532(96.4) 6250(96.3) 2418(98.0) 864(93.1) <.001
Yes 353(3.6) 240(3.7) 49(2.0) 64(6.9)

5) No dairy No 8024(81.2) 5405(83.3) 192(77.9) 697(75.1) <.001
Yes 1861(18.8) 1085(16.7) 422.1) 231(24.9)

6)Over 3 cups of No 9745(98.6) 6381(98.3) 2446(99.1) 918(98.9) .008

alcohol daily Yes 140(1.4) 109(1.7) 210.9) 1001.1)

7)Eating difficulty by | No 9129(92.4) 6099(94.0) 2226(90.2) 804(86.6) <.001

oral condition Yes 756(7.6) 3916.0) 2410.8) 124(13.9)

8)Difficulty in No 9442(95.5) 6179(95.2) 2373(96.2) 890(95.9) 112

purchasing food due fyeg 443(4.5) 3114.8) 94(.8) 384.1)

9) Eat alone No 7898(79.9) 547(84.1) 1787(72.4) 654(70.5) {.001
Yes 1987(20.1) 1033(15.9) 680(27.6) 274(29.5)

10) Taking 3 or more| No 7396(74.8) 5048(77.8) 1743(70.7) 605(65.2) <.001

different medications

per day Yes 2489(25.2) 1442(22.2) 724(29.3) 323(34.8)

11) Difficulty in No 8578(86.8) 5819(89.7) 2061(83.5) 698(75.2) <.001

Z};‘;"iﬁaﬁ:ﬂi i‘;‘fd Yes 1307(13.2) 671(10.3) 406(16.5) 23024.9)

Punction status and leisure/social activity

Orthosis(vision) No 4679(47.3) 3149(48.5) 1115(45.2) 415(44.7) .005
Yes 206(13.2) 3341(51.5) 1352(54.8) 513(55.3)

Orthosis(hearing) No 8798(89.0) 5898(90.9) 2167(87.8) 733(79.0) {.001
Yes 1087(11.0) 592(9.1) 300(12.2) 195(21.0)

Orthosis(chew) No 6288(63.6) 4443(68.5) 1372(55.6) 473(51.0) <.001
Yes 3597(36.4) 2047(31.5) 1095(44.4) 455(49.0)

Difficulty(vision) None 6619(67.0) 4523(69.7) 1596(64.7) 500(53.9) <.001
Average 3062(31.0) 1862(28.7) 793(32.1) 407(43.9)
Yes 204(2.1) 105(1.6) 78(3.2) 21(2.3)

Difficulty(hearing) None 7596(76.8) 5311(81.8) 1757(71.2) 528(56.9) <.001
Average 2084(21.1) 1093(16.8) 635(25.7) 356(38.4)
Yes 205(2.1) 86(1.3) 75(3.0) 44(4.7)

Difficulty(chew) None 6149(62.2) 4380(67.5) 1353(54.8) 416(44.8) <.001
Average 3321(33.6) 1892(29.2) 983(39.8) 446(48.1)
Yes 415(4.2) 218(3.4) 131(5.3) 66(7.1)

Club No 9477(95.9) 6105(94.1) 2449(99.3) 923(99.5) <.001
Yes 408(4.1) 385(5.9) 18(0.7) 5(0.5)

Social Group No 5751(58.2) 3080(47.5) 1880(76.2) 791(85.2) <.001
Yes 4134(41.8) 3410(52.5) 587(23.8) 137(14.8)

Use senior No 6937(70.2) 5976(92.1) 2278(92.3) 810(87.3) <.001

center Yes 2948(29.8) 514(7.9) 189(7.7) 118(12.7)

Senior welfare center| No 9063(91.7) 5055(77.9) 1341(54.4) 541(58.3) {.001
Yes 822(8.3) 1435(22.1) 1126(45.6) 387(41.7)
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Frequency of meeting| None 104(1.1) 62(1.0) 32(1.4) 10(1.1) .057
children Intermittent 9003(96.3) 5893(96.1) 2263(96.8) 847(96.6)
Daily 238(2.5) 175(2.9) 43(1.8) 20(2.3)
Children contact None 86(0.9) 46(0.8) 29(1.2) 11(1.3) <.001
frequency Intermittent 8477(0.7) 5495(89.6) 2166(92.6) 816(93.0
Daily 782(8.4) 589(9.6) 43(6.1) 50(5.7)
Conlflict with children| No 9385(94.9) 6164(95.0) 2334(94.6) 887(95.6) .502
Yes 500(5.1) 326(5.0) 133(5.4) 41(4.4)
Spouse’s Health Unhealthy 769(13.2) 447(10.6) 239(19.5) 83(21.8) <.001
Average 1615(27.7) 1055(25.0) 444(36.2) 116(30.5)
Healthy 3442(59.1) 2716(64.4) 5459(44.3) 181(47.6)
Conlflict with spouse No 5019(86.1) 3609(85.6) 1082(88.1) 328(86.3) .075
Yes 807(13.9) 609(14.4) 146(11.9) 52(13.7)
Frequency of meeting| None 421(4.3) 218(3.4) 114(4.6) 89(9.6) <.001
relatives Intermittent 6856(69.4) 4587(70.7) 1633(66.2) 636(68.5)
Daily 2608(26.4) 1685(26.0) 720(29.2) 203(21.9)
Frequency of contact | None 20(5.3) 263(4.1) 141(5.7) 116(12.5) <.001
relatives Intermittent 7205(72.9) 4748(73.2) 1779(72.1) 678(73.1)
Daily 2160(21.9) 1479(22.8) 547(22.2) 134(14.4)
Living with children | No 8310(84.1) 5446(83.9) 2105(85.3) 79(81.8) .036
Yes 1575(15.9) 1044(16.1) 362(14.7) 169(18.2)
Living with spouse [ No 4059(41.1) 2272(35.0) 1239(50.2) 548(59.1) <.001
Yes 5826(58.9) 4218(65.0) 1228(49.8) 380(40.9)
Experience of fall No 9260(93.7) 6136(94.5) 2288(92.7) 836(90.1) {.001
down Yes 625(6.3) 354(5.5) 179(7.3) 929.9)
Neglect No 9856(99.7) 6476(99.8) 2456(99.6) 924(99.6) 142
Yes 29(0.3) 14(0.2) 11(0.4) 4(0.4)
Health status Dissatisfaction 1686(17.1) 760(11.7) 582(23.6) 344(37.1) <.001
satisfaction Average 2995(30.3) 1802(27.8) 932(37.8) 261(28.1)
Satisfaction 5204(52.6) 3928(60.5) 953(38.6) 323(34.8)
Economic status Dissatisfaction 1882(19.0) 1040(16.0) 564(22.9) 278(30.0) <.001
satisfaction Average 4121(41.7) 2633(40.6) 1099(44.5) 389(41.9)
Satisfaction 3882(39.3) 2817(43.4) 804(32.6) 261(28.1)
Satisfaction of Dissatisfaction 156(2.7) 113(2.7) 33(2.7) 102.6) <.001
Z;fi‘;“smp with I Serage 140124.0) 952(22.6) 3189(25.9) 13134.5)
Satisfaction 4269(73.3) 3153(74.8) 877(71.4) 239(62.9)
Satisfaction of Dissatisfaction 380(4.0) 225(3.6) 107(4.5) 48(5.4) <.001
zzlﬁgfef:hip with e ee 2109022.2) 1265(20.2) 571024.1) 273(30.9)
Satisfaction 7029(73.8) 4778(76.2) 1689(71.4) 562(63.6)
Satisfaction of social, | Dissatisfaction 1501(15.2) 794(12.2) 452(18.3) 255(27.5) <.001
feisure and cultural | xverage 3999(40.5) 2520(38.8) 1093(44.3) 386(41.6)
Satisfaction 4385(44.4) 3176(48.9) 922(37.4) 287(30.9)
Satisfaction of friends| Dissatisfaction 607(6.1) 297(4.6) 188(7.6) 122(13.1) <.001
or community Average 3360(34.0) 1923(29.6) 1023(41.5) 414(44.6)
Satisfaction 5918(59.9) 4270(65.8) 1256(50.9) 392(42.2)
Life Dissatisfaction 0(0.0) 0(0.0) 0(0.0) 0(0.0) <.001
satisfaction Average 5127(1.9) 3741(57.6) 1068(43.3) 318(34.3)
Satisfaction 758(48.1) 2749(42.4) 1399(56.7) 610(65.7)
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Fig. 1. Decision tree for cognition impairment difference in elderly
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Fig. 2. Decision tree for cognition function difference in elderly men
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Table 2. Risk Chart of Decision Trees

Group Variables Risk SE
estimate
Training data 32 .01
Total
elderly Test data .33 .01
population
Training data .27 .01
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Women Test data .37 .01
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