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Relationships between the sensory, cognitive and physical
functions of young-old and old-old individuals

So-Youn Jeon*, Sok-Goo Lee™

_*Department of Emergency Medical Technology, Daejeon Health Institute of Technology
Department of Preventive Medicine, College of Medicine, Chungnam National University

Objectives: This study aims to define the relationships between the sensory, cognitive and physical functions of young-old and old-old
individuals. Methods: Participants were 10,451 elderly individuals aged 65 and above, raw data of a 2014 National Survey on Korean
Older Persons was used. To investigate the relationships among the sensory, cognitive, and physical functions, a structural equation model
was used. Results: The key analysis results are summarized as follows; 5% had poor vision function(young-old 3.5%, old-old 7.1%), 3.8%
had poor auditory function(young-old 1.7%, old-old 6.7%), 33.0% had decline in cognitive function(young-old 30.9%, old-old 35.7%),
3.6% were disabled(young-old 1.6%, old-old 6.3%) and cognitive function influences physical function more greatly than does sensory
function. Additionally, in the young-old groups, vision among sensory functions, attention among cognitive functions, and IADL among
physical functions, turned out to be the most influential. However, in the old-old groups, auditory function among sensory functions,
orientation among cognitive functions, and IADL among physical functions, turned out to be the most influential. Conclusions: This study
implies that functions in the young-old and old-old individuals must be considered with all three functions— sensory, cognitive, and
physical —together at the same time and that this comprehensive approach is necessary in national policy making.
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<Table 1> Vision functional status of young—old and old-old individuals

M 27

[yye]

unit : N(%)
Young-old Old-old Total
Variables Sub Sub

Good Moderate  Poor ol pvalue  Good Moderate Poor ol p-value  Good Moderate Poor  Total* p-value

Sex <.001 <.001 <.001
Male 1,717 750 68 2,535 997 599 82 1,678 2,714 1,349 150 4,213
(67.7) (29.6) (2.7) (100.0) (59.4) (35.7) (4.9) (100.0) (66.4) (32.0) (3.6) (100.0)
Female 2,028 1,222 139 3,389 1,326 1,126 227 2,679 3,354 2348 366 6,068
(59.8) (36.1) (4.1) (100.0) (49.5) (42.0) (8.5) (100.0) (55.3) (38.7) (6.0) (100.0)

Residence area <.001 023 <.001
Dong 2,676 1,347 124 4,147 1,469 1,099 172 2,740 4,145 2446 296 6,887
(64.5) (32.5) (3.0) (100.0) (53.6) (40.1) (6.3) (100.0) (60.2) (35.5) (4.3) (100.0)
Eup-myeon 1,069 625 83 1,777 854 626 137 1,617 1,923 1251 220 3,394
(60.2) (352) (4.7) (100.0) (52.8) (38.7) (8.5) (100.0) (56.7) (36.9) (6.5) (100.0)

Spouse status <.001 <.001 <.001
YVes 2,734 1,334 131 4,208 1,230 828 124 2,182 3,973 2,162 255 6,390
(65.2) (31.7) (3.1) (100.0) (56.4) (37.9) (5.7) (100.0) (62.2) (33.8) (4.0) (100.0)
No 1,002 638 76 1,716 1,093 897 185 2,175 2,095 1,535 261 3,891
(58.4) (37.2) (4.4) (100.0) (50.3) (41.2) (8.5) (100.0) (53.8) (39.5) (6.7) (100.0)

Type of household <.001 015 <.001
Only single elderly 628 424 53 1,105 705 562 121 1,388 1,333 986 174 2493
(56.8) (384) (4.8) (100.0) (50.8) (40.5) (8.7) (100.0) (53.5) (39.6) (7.0) (100.0)
Only elderly couple 1,987 1,000 91 3,078 987 670 103 1,760 2,974 1,670 194 4,838
(64.6) (32.5) (3.0) (100.0) (56.1) (38.1) (5.9) (100.0) (61.5) (34.5) (4.0) (100.0)
With children 959 472 55 1,486 563 442 78 1,083 1,522 914 133 2,569
(64.5) (31.8) (3.7) (100.0) (52.0) (40.8) (7.2) (100.0) (59.2) (35.6) (52) (100.0)
Others 171 76 8 255 68 51 7 126 239 127 15 381
(67.1) (29.8) (3.1) (100.0) (54.0) (40.5) (5.6) (100.0) (62.7) (33.3) (3.9) (100.0)

Education level <.001 <.001 <.001
Illiteracy 729 573 80 1,382 932 880 187 1,999 1,661 1453 267 3,381
(52.7) (41.5) (5.8) (100.0) (46.6) (44.0) (9.4) (100.0) (49.1) (43.0) (7.9) (100.0)
Elementary 1,306 755 76 2,137 698 514 85 1,297 2,004 1269 161 3,434
(61.1) (35.3) (3.6) (100.0) (53.8) (39.6) (6.6) (100.0) (58.4) (37.0) (4.7) (100.0)
Middle 642 281 24 947 211 139 18 368 853 420 42 1315
(67.8) (29.7) (2.5) (100.0) (57.3) (37.8) (4.9) (100.0) (64.9) (31.9) (3.2) (100.0)
High 732 285 23 1,040 305 131 12 448 1,037 416 35 1,488
(70.4) (274) (2.2) (100.0) (68.1) (29.2) (2.7) (100.0) (69.7) (28.0) (2.4) (100.0)
Above college 336 78 4 418 177 61 7 245 513 139 11 663
(80.4) (18.7) (1.0) (100.0) (72.2) (24.9) (2.9) (100.0) (774) (21.0) (1.7) (100.0)

Employment state 084 005 <.001
YVes 1,482 739 69 2290 569 384 51 1,004 2,051 1,123 120 3,294
(64.7) (32.3) (3.0) (100.0) (56.7) (38.2) (5.1) (100.0) (62.3) (34.1) (3.6) (100.0)
No 2,263 1233 138 3,634 1,754 1,341 258 3,353 4017 2,574 396 6,987
(62.3) (33.9) (3.8) (100.0) (52.3) (40.0) (7.7) (100.0) (57.5) (36.8) (5.7) (100.0)

Household income <.001 <.001 <.001
Below median 1,758 1,160 145 3,063 1,580 1,314 250 3,144 3,338 2474 395 6,207
(574) (37.9) (4.7) (100.0) (50.3) (41.8) (8.0) (100.0) (53.8) (39.9) (6.4) (100.0)
. 1,987 812 62 2,861 743 411 59 1,213 2,730 1,223 121 4,074
Above median 0 5 284y (22) (100.0) (61.3) (33.9) (4.9) (100.0) (67.0) (30.0) (3.0) (100.0)

Total 3,745 1,972 207 5924 2,323 1,725 309 4,357 6,068 3,697 516 10,281 <.001
(63.2) (33.3) (3.5) (100.0) (53.3) (39.6) (7.1) (100.0) (59.0) (36.0) (5.0) (100.0)

* Exclude no response
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<Table 2> Auditory functional status of young—old and old-old individuals

unit : N(%)
Young-old Old-old Total
Varibles Good Moderate  Poor 5) ::I pvalue  Good Moderate Poor 5) 't]::] pvalue  Good Moderate Poor  Total* p-value
Sex <.001 060 .001
Male 2,048 429 58 2,535 1,077 470 131 1,678 3,125 899 189 4213
(80.8) (16.9) (2.3) (100.0) (64.2) (28.0) (7.8) (100.0) (742) (21.3) (4.5) (100.0)
Female 2,886 463 40 3,389 1,784 732 163 2,679 4,670 1,195 203 6,068
(85.2) (13.7) (1.2) (100.0) (66.6) (27.3) (6.1) (100.0) (77.0) (19.7) (3.3) (100.0)
Residence area .996 025 .001
Dong 3,454 624 69 4,147 1,840 726 174 2,740 5294 1350 243 6,887
(83.3) (15.0) (1.7) (100.0) (67.2) (26.5) (6.4) (100.0) (76.9) (19.6) (3.5) (100.0)
Eup-myeon 1,480 268 29 1,777 1,021 476 120 1,617 2,501 744 149 3,394
(83.3) (15.1) (1.6) (100.0) (63.1) (29.4) (7.4) (100.0) (73.7) (21.9) (4.4) (100.0)
Spouse status <.001 329 <.001
YVes 3,556 582 70 4208 1,456 582 144 2,182 5012 1,164 214 6,390
(84.5) (13.8) (1.7) (100.0) (66.7) (26.7) (6.6) (100.0) (78.4) (182) (3.3) (100.0)
No 1,378 310 28 1716 1,405 620 150 2,175 2,783 930 178 3,891
(80.3) (18.1) (1.6) (100.0) (64.6) (28.5) (6.9) (100.0) (71.5) (23.9) (4.6) (100.0)
Type of household .001 310 <.001
Only single elderly 891 204 10 1,105 920 383 85 1,388 1,811 587 95 2,493
(80.6) (18.5) (.9) (100.0) (66.3) (27.6) (6.1) (100.0) (72.6) (23.5) (3.8) (100.0)
Only elderly couple 2,603 427 48 3,078 1,169 469 122 1,760 3,772 896 170 4,838
(84.6) (13.9) (1.6) (100.0) (66.4) (26.6) (6.9) (100.0) (78.0) (18.5) (3.5) (100.0)
With children 1,226 227 33 1,486 687 313 83 1,083 1913 540 116 2,569
(82.5) (15.3) (22) (100.0) (63.4) (28.9) (7.7) (100.0) (74.5) (21.0) (4.5) (100.0)
Others 214 34 7 255 85 37 4 126 299 71 11 381
(83.9) (13.3) (2.7) (100.0) (67.5) (294) (3.2) (100.0) (78.5) (18.6) (2.9) (100.0)
Education level <.001 <.001 <.001
Illiteracy 1,073 279 30 1,382 1,236 609 154 1,999 2,309 883 184 3,381
(77.6) (20.2) (2.2) (100.0) (61.8) (30.5) (7.7) (100.0) (68.3) (26.3) (54) (100.0)
Elementary 1,769 335 33 2,137 859 350 88 1,297 2,628 685 121 3,434
(82.8) (15.7) (1.5) (100.0) (66.2) (27.0) (6.8) (100.0) (76.5) (19.9) (3.5) (100.0)
Middle 811 123 13 947 252 96 20 368 1,063 219 33 1,315
(85.6) (13.0) (1.4) (100.0) (68.5) (26.1) (5.4) (100.0) (80.8) (16.7) (2.5) (100.0)
High 914 106 20 1,040 328 95 25 448 1,242 201 45 1,488
(87.9) (10.2) (1.9) (100.0) (73.2) (21.2) (5.6) (100.0) (83.5) (13.5) (3.0) (100.0)
Above college 367 49 2 418 186 52 7 245 553 101 9 663
(87.8) (11.7) (.5) (100.0) (75.9) (21.2) (2.9) (100.0) (83.4) (152) (1.4) (100.0)
Employment state 239 006 <0001
Yes 1,925 334 312290 695 259 50 1,004 2,620 593 81 3,294
(84.1) (14.6) (1.4) (100.0) (69.2) (25.8) (5.0) (100.0) (79.5) (18.0) (2.5) (100.0)
No 3,009 558 67 3,634 2,166 943 244 3353 5,175 1,501 311 6,987
(82.8) (15.4) (1.8) (100.0) (64.6) (28.1) (7.3) (100.0) (74.1) (21.5) (4.5) (100.0)
Household income <.001 <.001 <.001
Below median 2,496 503 64 3,063 2,002 912 230 3,144 4498 1,415 294 6,207
(81.5) (16.4) (2.1) (100.0) (63.7) (29.0) (7.3) (100.0) (72.5) (22.8) (4.7) (100.0)
. 2,438 389 34 2,861 859 290 64 1213 3,297 679 98 4,074
Above median (852) (13.6) (1.2) (100.0) (70.8) (23.9) (5.3) (100.0) (80.9) (167) (2.4) (100.0)
Total 4934 892 98 5924 2,861 1,202 294 4357 7,795 2,094 392 10,281 <.001
(83.3) (15.1) (1.7) (100.0) (65.7) (27.6) (6.7) (100.0) (75.8) (20.4) (3.8) (100.0)

* Exclude no response
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<Table 3> Cognitive functional status of young-old and old-old individuals

unit : N(%)
. Young-old Old-old Total
Variables - - -

Nommal Decline Subtotal p-value  Normal Decline Subtotal p-value  Normal Decline Total* p-value
Sex 069 522 117
Male 1,717 815 2,532 1,067 608 1,675 2,784 1,423 4207

(67.8) (32.2) (100.0) (63.7)  (36.3) (100.0) (66.2)  (33.8) (100.0)
Female 2,368 1,014 37382 1,727 944 2,671 4,095 1,958 6,053

(70.0)  (30.0) (100.0) (64.7)  (353) (100.0) (67.7)  (32.3) (100.0)
Residence area <.001 002 <.001
Dong 2,957 1,182 4,139 1,805 928 2,733 4762 2,110 6,872

(71.4)  (28.6) (100.0) (66.0)  (34.0) (100.0) (69.3)  (30.7) (100.0)

1,128 647 1,775 989 624 1,613 2,117 1271 3,388
Eup-myeon 635)  (36.5)  (100.0) 613)  (38.7)  (100.0) (625)  (37.5)  (100.0)
Spouse status 879 509 152
Yes 2,900 1,302 4,202 1,410 767 2,177 4310 2,069 6,379

(69.0) (31.0) (100.0) (64.8) (35.2) (100.0) (67.6) (324) (100.0)
No 1,185 527 1,712 1,384 785 2,169 2,569 1,312 3,881

(69.2)  (30.8) (100.0) (63.8) (36.2) (100.0) (66.2)  (33.8) (100.0)
Type of household 737 <.001 040
Only single clderly 774 329 1,103 933 453 1,386 1,707 782 2,489

(70.2)  (29.8) (100.0) (67.3) (32.7) (100.0) (68.6) (31.4) (100.0)
Only elderly couple 2,107 968 3,075 1,146 610 1,756 3,253 1,578 4831

(68.5) (31.5) (100.0) (65.3) (34.7) (100.0) (67.3) (32.7) (100.0)
With children 1,026 457 1,483 636 442 1,078 1,662 899 2,561

(69.2)  (30.8) (100.0) (59.0) (41.0) (100.0) (64.9)  (35.1) (100.0)
Others 178 75 253 79 47 126 257 122 379

(70.4)  (29.6) (100.0) (62.7)  (37.3) (100.0) (67.8) (32.2) (100.0)
Education level <.001 001 <.001
IHliteracy 972 406 1,378 1,323 675 1,998 2,295 1,081 3,376

(70.5)  (29.5) (100.0) (66.2)  (33.8) (100.0) (68.0) (32.0) (100.0)
Elementary 1,454 680 2,134 839 451 1,290 2,293 1,131 3424

(68.1) (31.9) (100.0) (65.0)  (35.0) (100.0) (67.0)  (33.0) (100.0)
Middle 576 371 947 204 163 367 780 534 1,314

(60.8) (39.2) (100.0) (55.6) (44.4) (100.0) (59.4)  (40.6) (100.0)
High 776 263 1,039 280 167 447 1,056 430 1,486

(74.7)  (25.3) (100.0) (62.6) (37.4) (100.0) (71.1)  (28.9) (100.0)
Above college 307 109 416 148 96 244 455 205 660

(73.8) (26.2) (100.0) (60.7)  (39.3) (100.0) (68.9) (31.1) (100.0)
Employment state .600 <.001 001
YVes 1,572 717 2,289 711 291 1,002 2,283 1,008 3,291

(68.7) (31.3) (100.0) (71.0)  (29.0)  (100.0) (69.4)  (30.6) (100.0)
No 2,513 1,112 3,625 2,083 1,261 3344 4596 2373 6,969

(69.3) (30.7) (100.0) (62.3)  (37.7) (100.0) (65.9) (34.1) (100.0)
Household income <.001 719 <.001
Below median 2,019 1,038 3,057 2,011 1,125 3,136 4,030 2,163 6,193

(66.0) (34.0) (100.0) (64.1)  (35.9) (100.0) (65.1)  (34.9) (100.0)
Above median 2,066 791 2,857 783 427 1,210 2,849 1218 4,067

(723)  (27.7)  (100.0) (64.7)  (353) (100.0) (70.1)  (29.9)  (100.0)
Total 4,085 1,829 5914 2,794 1,552 4346 6,879 3,381 10,260  <.001

(69.1)  (30.9) (100.0) (64.3)  (35.7) (100.0) (67.0)  (33.0) (100.0)

* Exclude no response
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O};E}(p<0 001). Ao W& <AZAH ol 9} Z=Ao) 9
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42%, 2.8%Z FA o] ETh(p<0.001). Hl-$-AF-F-F-oll
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3.9%, 2.5%= A7 gl o = 9kTh(p<0.001). 7HL6*EH
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2 HYS ¢ ATED =% A5 BnE AT
of of ‘FFAN Y Hlgo] A=l HH Tl 1.0%,
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<Table 4> Physical functional status of young-old and old-old individuals
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unit : N(%)

Young-old Old-old Total
Variables o Sub L u .

Active Limit Mild Severe total p-value  Active Limit Mild Severe ofal pvalue Active Limit Mild Severe Total p-value
Sex <001 <001 <001
Male 683 1831 25 17 2556 137 1491 59 39 1,726 820 3322 84 56 4282

(26.7) (71.6) (1.0) (7) (100.0) (79) (86.4) (3.4) (2.3) (100.0) (19.1) (77.6) (2.0) (1.3) (100.0)
Female 282 3,072 30 22 3406 25 2555 111 72 2763 307 5,627 141 94 6,169

83) (9.2) (9 (6) (100.0) (9 (925) (4.0) (2.6) (100.0) (5.0) (91.2) (2.3) (1.5) (100.0)
Residence area <001 <001 <001
Dong 730 3385 36 23 4174 124 2,508 119 80 2831 854 5893 155 103 7,005

(17.5) @BLL (9 (6) (100.0) (44) (88.6) (42) (2.8) (100.0) (122) (841) (22) (15) (100.0)
Fup-myeon 2}5 1,518 19 16 1,788 3 1,538 51 31 1,658 273 3,056 70 47 3446

(13.1) (849) (L) (9) (100.0) (23 (928 G3.1) (1.9 (100.0) (79) (88.7) (2.0) (1.4) (100.0)
Spouse status <001 <001 <001
Ves 811 335 41 29 4237 129 1,972 8 55 2239 940 5328 124 84 6476

(19.1) (79.2) (1.0) (7) (100.0) (5.8) (88.1) (3.7) (2.5 (100.0) (14.5) (82.3) (1.9) (1.3) (100.0)
No 154 1,547 14 10 1,725 33 2074 87 56 2250 187 3621 101 66 3975

89 (89.7) (8 (6) (100.0) (L5 (922) (3.9 (2.5 (100.0) @7 L) 235 (1.7 (100.0)
Type of household <.001 <001 <001
Only single clderly 87 1012 4 5 L108 20 1341 19 15 1401 13 2353 23 20 2509

(79 (913) (4 (5 (100.0) (19 (95.7) (1.4) (1.1) (100.0) @45) (93.8) (9 () (100.0)
Only clderly couple 5432507 28 21 3,099 91 1,605 65 44 1,805 034 4112 93 65 4904

(175) (80.9) (9 (7) (100.0) (5.0) (88.9) (3.6) (24) (100.0) (129) (83.8) (1.9) (1.3) (100.0)
With children 281 1,186 21 12 1,500 38 989 80 48 1,155 319 2175 101 60 2,655

(187) (79.1) (1.4) (8) (100.0) (33) (85.6) (6.9) (4.2) (100.0) (120) (81.9) (3.8) (2.3) (100.0)
Others 54 198 2 1 255 7 1 6 4 128 61 309 8 5 383

(212) (77.6) (8 (4) (100.0) (5.5 6.7 (4.7 (3.1) (100.0) (15.9) (80.7) (2.1) (1.3) (100.0)
Education level <001 <001 <001
iteracy 7’ 1286 21 12 1,397 25 18% 94 57 20M 103 3,182 115 69 3469

(5.6) (92.1) (L5 (9) (100.0) (12)  (915) (45) (2.8) (100.0) (3.0) L7 (33) (2.0) (100.0)
Flementary 251 1859 22 13 2,145 3 1219 36 30 1,323 289 3,078 58 43 3468

(IL7) (86.7) (1.0) (.6) (100.0) 29 2.1 27 (23) (100.0) 83) (88.8) (1.7) (1.2) (100.0)
Middle 195 749 6 8 958 20 300127 382 215 1,092 18 15 1,340

(204) (782) (6) (8) (100.0) (52) (89.8) (3.1) (1.8) (100.0) (16.0) (81.5) (L.3) (L.1) (100.0)
High 280 753 6 5 1,044 47 389 16 7 459 327 L1422 22 12 1503

(26.8) (72.1) (6) (0.5 (100.0) (102) (84.7) (3.5) (1.5) (100.0) (21.8) (76.0) (1.5) (.8) (100.0)
Above college 161 25 i 1 418 32 199 12 10 253 193 455 12 11 671

(385) (61.2) (2)  (100.0) (126) (787) (4.7) (4.0) (100.0) (28.8) (67.8) (1.8) (1.6) (100.0)
Employment state <001 <001 <001
Ves 45 1842 5 2,292 4 955 7 1 1,007 489 2797 12 1 3299

(194) (80.4) (2 (100.0) @4 948 (7 (1) (100.0) (14.8) (84.8) (4) (0) (100.0)
No 520 3061 S0 39 3,670 18 3,091 163 110 3482 638 6,152 213 149 7,152

(142) (83.4) (1.4) (1.1) (100.0) (34) (88.8) (4.7 (3.2) (100.0) 89) (86.0) (3.0) (2.1) (100.0)
Household income <0.001 <001 <001
Below median 313 2718 32 25 3,088 7302960 116 79 3,228 386 5,678 148 104 6,316

(10.1) (88.0) (1.0) (0.8) (100.0) (23) L7 (3.6) (24) (100.0) 6.1) (89.9) (2.3) (1.6) (100.0)
Above median 652 2,185 23 14 2874 89 108 54 32 1261 413271 77 46 4135

(227) (76.0) (8) (0.5 (100.0) (7.1) (86.1) (43) (2.5 (100.0) (1790 (79.1) (1.9) (L.1) (100.0)
Total 95 4903 55 39 5962 162 40460 170 111 4489 1,127 8,949 225 150 10451 <001

(162) (822) (9 (7 (100.0) (3.6 (90.1) (3.8) (2.5 (100.0) (10.8) (85.6) (2.2) (1.4) (100.0)
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<Table 5> Relationships between the sensory, cognitive and physical functions of total, young-old and old-old individuals;
results of analysis structural equation model

Exogenous Physical functional status
Young-old Old-old Total
Endogenous R SE. CR p R SE.  CR p R SE CR p
Sensory functional status 15 .08 565 7 12 06 475 " 16 04 806
7 (Covariance) 30 .01 729 7 42 02 1399 7 45 01 2138 7
Cognitive functional status 26 01 1333 7 40 01 1783 7 36 01 2360
SMC 11 21 21
X 1153.394 971.901 2484.607
df 51 51 51
p-value .000 .000 .000
GFI 968 962 960
Fit index AGFI 951 942 939
RMR 167 210 231
RMSEA 060 064 068
NFI 908 926 915
PGFI 633 629 628
PNFI 701 715 707

" p<.05, " p<o1, 7 p<.00l

References : R=Regression weights estimate, SE=Standard error, C.R=Critical ratio, p=p-value, SMC=Squared multiple correlations, df=degree of freedom,
GFI=Goodness-of-Fit Index, AGFI=Adjusted Goodness-of-Fit Index, RMR=Root Mean-Square Residual, RMSEA=Root Mean-Square Error
of Approximation, NFI=Normed Fit Index, PGFI=Parsimonious Goodness-of-Fit Index, PNFI=Parsimonious Nomed-of-Fit Index
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<Figure 1> Relationships between the sensory, cognitive and physical functions of total(T), young-old(Y) and old-old(O) individuals
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