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Change of physique and physical fitness with age and
its sexual difference in the elderly

Hiroshi Naka!, Shinich Demura? and Jinzaburo Matsuzawa3

Abstract

The purpose of this study were to investigate factorial structures of physique and physical fit-
ness, and to determine the change of physique and physical fitness with age and its sex difference in
the elderly. Nineteen test items were selected from 5 domains of physique, muscle function, joint func-
tion (flexibility), neuromuscular function and lung function, considering the validity, safety and con-
venience of tests. The subjects were 207 males and 226 females aged 65 to 89 years. Factor analysis
was applied to each correlation matrixes consisting of 8 physique variables and 11 physical fitness vari-
ables. In physique domain, three extracted factors were interpreted as body fat, body linearity and
body bulk. Body bulk and body linearity in both sexes and body fat in females decrease significantly
with age. Body linearity was found significantly larger in males than females. Body fat was significant-
ly greater in females. In physical fitness domain, four factors were extracted and interpreted as muscu-
lar strength, balance, agility of upper and lower limbs, and flexibility. A significant declining trend
with age was found in the above-mentioned physical fitness elements both sexes. Also, significant sex
differences in muscular strength, balance, and flexibility were found, and males were superior to fe-
males except for flexibility. It was inferred that the influence of aging in muscular strength and
balance is greater flexibility and agility of upper and lower limbs in the elderly. Further, the decrease
of muscular strength seems to facilitate the decline of balance with age.
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65-695% 70-745% 75-798% 80-895% &tk

A 51 60 59 37 207

5 i Mean 67.8 72.2 77.0 82.7 74.4
(years) SD 1.43 1.33 1.49 2.95 5.46

AB 77 79 47 23 226

T R Mean 67.0 72.2 76.9 82.4 72.4
(years) SD 1.44 1.37 1.32 3.39 5.20
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R2 GBRBRRUGBHERICETZHR - FRIAFHE, ErRE
No. EB% " 6569 B T0-T4R% (Rt 75-T9R B 80-898 A B¢
" @) 3 N Mem SD N Meam SD N Mem SD N Mean  SD '
LK M 51 1620 651 60 1593 569 59 1576 651 37 1562  5.62 —0.338**
(cm) F 77 1488 511 80 1465 555 47 1453 628 22 1441  6.16 —0.277*
2. {5 M 51 1660 681 60 1650 6.01 59 163.3 6.87 37 1628 542 —0.219**
(cm) F 77 1522 511 80 1509 582 47 1513 6.03 22 1502 6.04 —0.101
3. BE N 51 589 932 60 554 771 59 522 915 37 529 754 -—0.313**
(kg) F 77 517 805 80 473 729 47 490 693 22 443 710 —0.264**
4 KERE B) M 49 83  3.00 60 78 341 59 69 296 37 78 293 —0.129
(mm) F 76 165 541 79 145 530 47 147 463 22 125 573 —0.213*
5B (%) M 49 144 524 60 121 488 59 114 478 37 132 514 —0.137
(mm) F 76 206 646 79 177 595 47 206 576 22 165 7.22 —0.128
6. b M 50 877 660 60 8.7 563 59 8.2 560 37 875 642 —0.085
(cm) F 77 8.6 693 79 835 660 47 8.5 525 22 817 7.34 —0.191**
7.bB (B) M 50 255 280 60 247 253 59 242 278 37 244 233 —0.217*
(cm) F 77 260 292 79 249 282 47 261 243 22 237  3.07 —0.188**
8. THEE (B) M 50 333 265 60 324 241 59 317 290 37 321 240 —0.232*
(cm) F 76 327 281 79 311 260 47 317 273 22 299 232 -—0.302*
9. B H M 51 388 577 60 340 578 59 306 599 37 282 496 —0.575**
(kg) F 77 237 477 80 207 431 47 209 413 21 171  3.86 —0.417*
10.8BH B) M 51 206 661 60 163 642 56  13.2 567 37 130 526 —0.447**
(kg) F 77 125 440 79 103 379 47 99 389 19 76 179 —0.336**
1.BK D ) M 51 240 766 60 205 591 57 158 583 37 137  5.03 —0.520**
(kg) F 77 140 476 79 113 446 47 108 523 19 88 343 —0.338**
12. EEMRU M 48 319 981 57 251 795 58 204 567 35 171 715 —0.570**
(cm) F 73 209 608 79 171 515 45 150 498 18 134 452 —0.401*
13. 5 & M 50 3270.6 694.63 61 3059.8 646.41 56 27945 58650 35 2527.4 527.05 —0.409**
(m)) F 72 23163 36829 70 20154 366.12 44 19275 428.78 20 1616.0 338.22 —0.470**
4. 57frfkmiE M 49 33 640 58 34 860 53 25 6.80 34 0.5 887 —0.120
(cm) F 76 127 637 78 115 625 44 132 599 20 6.9 757 —0.146*
15. (s M 50 1082 1563 60 1002 1795 57 979 17.77 35 901 13.61 —0.338**
(degree) F 77 1085 2020 78 1003 1672 45 1028 2019 19 861 12.28 —0.291**
6297 M 51 569 891 61 533 879 59 509 837 34 466 887 —0.361*
(times/10sec) F 77 568 7.03 79 524 701 46 523  8.00 20 497  7.39 —0.320**
17.2579¥Yv7 M 51 431 862 60 416 994 58 382 1018 34 364 10.13 —0.237**
(times/10sec) F 77 401 833 79 390 840 45 369 815 21 389  7.60 —0.069
18. £ HRICH M 51 4479 89.77 60 5164 17352 59 560.8 184.86 35 675.7 211.56  0.425**
(msec) F 76 5409 13693 79 609.2 172.65 45 640.2 19441 19 720.1 14831  0.309**
19BN BiZL M 51 839 3897 59 724 4287 58 535 4394 34 210 2314 —0.497*
(sec) F 76 738 4605 78 494 4208 46 321 3713 19 114  9.39 —0.437**
20. 4 M 51 678 143 61 723 134 59 770 149 37 829 258 —
(vears) F 78 670 144 80 721 137 47 769 132 22 829 242 —

&) N:EXxokEx, M: B, F: i, #:

¥, *:P<0.05, **: P<0.01
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No. ZEE% BEEAR

9. 85 0.965(%), 0.979(%)
10. BBe s (BD) 0.930

11. B (8 0.929

12. FEBU 0.871

13. fhiEE 0.943

14. I ARTIE 0.962

15. thisEn 0.919(#), 0.890(%)
16. 2 y &7 0.901
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mO bz, BLINCEE L OEBRE (F2)
RTABE, BUETRIETEVE (EEES,
BRETH RUKBBAZERSEERIC, M TitiE
BRUBBRETROKTHEBEZRIEERCEER

R4 BRRUGHERICEIT HHE - FA_E

ZERSEOHMOEE SEHEBRE (%) LEHERE (ERZF)
No.  ZRA ZE | 65-69 | 70-74 | 75-79 | 80-89
B2 | FRE | nE arw ane | ane are| >0 I
1. 2E 421.74**| 1331 [0.18 |M>F | M>F |M>F | M>F |65>70>80 65>75]65>70, 75, 80
2. {5 439.00**| 322|056 |M>F |M>F |M>F | M>F |65>75, 80
3. 4E 65.15%* | 11.10**[2.08 |M>F |M>F | M>F |M>F |65>70>75 65>80(65>70,80 75>80
|4 BERE () |23.49%| 426%|295° | M<F | M<F | M<F |M<F 65>70, 75, 80
5. KIEE (%) 103.96**| 4.36**|4.16* | M<F | M<F | M<F | M<F |65>70, 75 65, 7570, 80
6. KHE 17.21** 2.94* |[3.29* M>F M>F 65>70,80 75>80
7. LB 308 | 5.86%*|3.35% M<F 65, 75>70, 80
8. THHA 13.05** 8.39*%12.52 M>F M>F |65>75, 80 65>75>80 65>70
9. &N 533.74%* | 44.88** |5.10** | M>F | M>F | M>F | M>F |65>70>75>80  |65>70, 75>80
I 10. BES (B |112.32**| 26.14**[3.37* | M>F | M>F | M>F | M>F [60>70>75, 80 65>70>80 65>75
11. EBH (E) |157.41%*| 33.14**|5.66** | M>F | M>F | M>F | M>F |65>70>75,80 6570, 75, 80
12. EEWCE | 92.76** | 4351%%]5.35% | M>F | M>F | M>F 65>70>75>80  |65>70, 75, 80
T 13 EE 289.31%* | 28.64**|0.40 |M>F | M>F |M>F |M>F |65>70>75>80  |65>70, 75>80
y 14 TEHHE [13398"| 664123 |M<F | M<F|M<F |M<F 65, 70, 75>80
15. Hisk 009 | 17.86**|0.69 65>70, 75580  |65>70>80 75>80
6. 29¥v7 | 082 | 16.40%|0.72 65>70, 75580  |65>70, 75, 80
g 1 A7oEv7| 14 | 4287159 65, 70>75, 80
18. 2HRIGEE | 18.68%% | 22.48* (041 | M<F |M<F | M<F 65<70, 75<80  |65<70<80 65<75
19. BIRARG | 12.58%*| 36.36%(0.91 M>F | M>F 65, 70>75>80  |65>70>75, 80
20. i 272 |1274.4%*]0.97 65<70<75<80  |65<70<75<80

) I : {8, I :fiee, I0: BHeSeE, IV : BOEDESAE, V : thERieE, M : B, F: &4, 65 : 65695,
70 : 70-745%, 75 : 75-79k%, 80 : 80K, M>F : BN LHEL Y BERICKE L, 65>80: 6569
SOFMR LN LAEBICKZTWT LERT.
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x5 GREECSITILZETAMNGS, MRIHh
7-RFRRUGHET LEk L OHEBARE

EEX PF1 PF2 PF3 C
HE 0.933 0.94
Eiti 0.921 0.93
thE 0.724 0.570 0.94
BRa R (EBe) —0.822 0.82
KRR (BH) —0.886  0.89
ki 0.709 —0.449 0.79
EBEE 0.749 —0.491  0.80
THEE 0.937 0.91
ARE 2.66 2.27 2.09 7.02
BEBREE (%) 33.30 28.34 26.17 87.81

r (B —0.241%* —0.300** —0.077
r (&) —0.294%* —0.215** —0.146*

o) PF1: & - RERF, PF2: RKERTF, PF3:
IR, C: 3tdltk, 04RBORTFAN
Ei3EE L7, v SRET LEE L OEBITR
¥, *:P<0.05, **: P<0.01
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