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Physical Fitness Levels Necessary for Physical Independence
in 80-year-old Men and Women.
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Masami Yonemitsu?, Naomichi Takehara®, Haruo Nakagaki®, Hideo Miyazaki”’

The purpose of this study was to estimate the levels of lower muscle strength and power
necessary to maintain the activities of daily living independently in 80-year-old individuals,
and to examine the relationship between physical fitness and self-reported daily physical
activities. The subjects consisted of men (n=710) and women (n=1,103) who resided in 24
municipalities. Grip strength, one-leg standing time with eyes open, stepping exercise
sitting a chair, isometric knee extension strength, leg extension power, and the abilities to
perform the seven tasks of daily living were all measured. The physical fitness level was
found closely and significantly correlated with the tasks. The maximal leg extension power
threshold who could completely perform stairs climbing and chair standing was estimated to
be 9 W/kg in men and 6 W/kg in women. The maximal isometric knee extension strength
threshold who could do that was found 0.9 kg/kg in men and 0.7 kg/kg in women. The
maximal leg extension power threshold needed for daily living independently was estimated
to be 9 W/kg in men and 6 W/kg in women; the maximal knee extension strength was found
0.9 kg/kg in men and 0.7 kg/kg in women, respectively. These results suggest that maximal
leg extension power and isometric knee extension strength are useful predictors for
evaluating the movement capability in daily living in the 80-year-olds.

Key words : Elderly, Physical fitness, Leg extension strength, Leg extension power,
Functional performance
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Table 1. Physical characteristics of the subjects.

n

Height (cm)

Weight (kg)

BMI (kg/m2)

Men

Women

710

1103

157.6 + 6.0

1431 + 59

56.1 + 8.7
(137.0~177.0) (32.0~91.6)

474 + 8.0
(118.0~164.8) (27.7~85.0)

226 + 3.1
(14.2~31.4)

23.1 =+ 35
(13.5~38.8)

Values are mean * SD with range in parenthesis.

Table 2. Relationship between the functional performance and the physical fitness (Men)

Item Category N  Leg ion power I ic knee X ic knee Grip strength Stepping One-leg standing
extension strength extension strength with eye open
(right+left) (both)
(W/kg) (kg/kg body weight) (kg/kg body weight) (kg/kg body weight)  (time/10 sec) (sec)
1 With ease 204 99+ 28 1.0+ 03 09 = 02 0.60 + 0.1 69.8 + 145 294+ 325
Walking up and dowa the stairs 2 Able 284 9.1 27 10+ 03 09+ 02 057+ 01 686+ 153 234+ 301
3 Unable 179 68+ 26 08+ 03 07+ 02 051+ 01 625+ 118 126 + 179
F value 4555 **¢ 2746 *** 2712 *** 3235 *** 970 *** 12,63 ***
1 With ease 27 96+ 29 10+ 03 09+ 02 059 = 0.1 69.0 + 150 277+ 316
Sitting down and rising from 2 Able 260 87+ 28 10+ 03 08+ 02 057 = 0.1 680+ 159 217+ 290
a seated position (chair) 3 Unable 134 72 27 08+ 03 07+ 03 050+ 0.1 633+ 175 133+ 195
F value 21.10 *** 1823 *** 1782 *** 2527 *** 4.65 806 **
1 With ease 348 93+ 29 10+ 03 09+ 02 058+ 01 686 + 15.1 256 + 307
Crossing the street on a green light 2 Able 273 85+ 28 10+ 03 08+ 03 055+ 0.1 672 + 160 209 = 284
3 Unable 34 83+ 43 09 = 04 08+ 03 047 = 0.1 610+ 22.1 79+ 91
F value 484 ** 142 344 * 18.56 *** 1.98 kYo.r
1 With ease 319 93+ 29 10+ 03 09+ 02 058+ 0.1 69.1 + 146 249 £ 302
Sitting down and rising from 2 Able 292 85+ 29 10+ 03 08+ 03 055+ 0.1 66.1 = 17.1 213+ 283
a scated position (bus seat) 3 Unable 39 88+ 33 08 03 08z 03 050+ 0.1 684 + 189 244 + 385
Fvalue 4.98 ** 475 ** 6.17 ** 13.89 *** 2.57 1.03
1 With ease 268 97+ 28 1.0z 03 09 02 059+ 01 69.7 £ 14.6 275+ 320
Hopping over a small pudlle 2 Able 272 87+ 28 1.0+ 03 08+ 02 056 + 0.1 67.8 + 16.0 222+ 289
3 Unable 118 65+ 25 08+ 03 07+ 02 050 0.1 614 + 173 113+ 174
F value 29.86 *** 2482 *** 19.69 *** 2191 *** 824 ** 858 **
1 With ease 315 94+ 30 10 03 09+ 02 058 = 0.1 69.5 £ 147 255+ 311
Getting on an escalator 2 Able 249 87+ 28 10+ 03 08+ 02 056 + 0.1 669 + 165 222+ 292
3 Unable 68 77+ 29 09+ 03 08+ 02 051+ 01 646 + 155 175+ 234
F value 7.04 %% 34 * 6.03 *** 10.64 *** 303 * 168
1 Yes 156 86+ 27 1.0 03 083 03 054+ 01 664 + 167 189+ 251
History of falling 2 No 510 90 = 30 1.0+ 03 09z 02 057+ 01 681 155 244 + 306
F value 2.17 0.75 5.02 * 6.17 * 120 347

Note: *P<0.05, **P<0.01, ***P<0.001
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Table 3. Relationship between the functional performance and the physical fitness (Women)

Item

Category N Legextension power

Isometric knee

Isometric knee

Grip strength Stepping

One-leg standing

extension strength extension strength with eyc open
(right-+lefi) (both)
(Wikg) (kg/kg body weight) (kg/kg body weight) (kg/kg body weight)  (time/10 sec) (sec)
1 Withease - 148 69+ 22 09+ 03 0.7+ 02 047 + 0.1 623 + 14.1 157+ 217
Walking up and down the stairs 2 Able 316 62+ 20 08+ 03 07+ 02 045+ 0.1 614 = 13.7 148 £ 19.1
3 Unable 534 45+ 17 07+ 03 06+ 02 041 = 0.1 560 + 143 89+ 109
Fvalue 100.59 *** 3353 *** 2777 *** 3253 *** 1858 *** 16.19 ***
1 With case 244 62+ 22 08+ 03 0.7+ 02 047 + 01 61.0 + 13.7 149+ 196
Sitting down and rising from 2 Able n 59 21 08+ 03 07+ 02 044 =+ 0.1 605 = 135 130+ 16.8
a seated position (chair) 3 Unable 391 45+ 18 07+ 03 0.6+ 02 039+ 0.1 553 = 153 86+ 121
Fvalue 51,81 *** 2658 *** 3019 *** 4127 *** 14.87 ** 10.89 **
1 With ease 402 58+ 22 08 03 07% 02 045+ 01 595 + 140 136 + 166
Crossing the street on a green light 2 Able 467 55+ 21 07+ 03 06+ 00 042+ 0.1 588 + 140 115+ 171
3 Unable 113 47+ 18 07+ 03 07x 00 038 0.1 5715+ 169 89+ 120
F value 740 ** 207 1.71 19.97 *** 0.76 3.07 *
1 With ease 343 60+ 22 08+ 03 07+ 02 046 + 0.1 59.8 + 138 140+ 174
Sitting down and rising from 2 Able 492 53+ 21 08+ 03 07 02 042+ 0.1 58.626:+ 14.3 11.8+ 168
a seated position (bus seat) 3 Unable 129 43+ 17 06+ 03 06+ 02 038+ 01 592+ 157 75+ 101
F value 18.16 *** 11.18 ** 9.07 ** 2740 *** 2.19 488 **
1 With ease 240 63+ 21 08+ 03 0.7x 02 047 = 0.1 60.9 + 135 138+ 170
Hopping over a small pudlle 2 Able 421 56+ 02 08 03 07+ 02 043 = 0.1 60.1 £ 13.1 126 + 178
3 Unable 328 46+ 1.8 07+ 03 0.6+ 02 039+ 01 547 + 164 87+ 118
F value 3509 *** 2175 *** 1822 *** 40.59 *** 1433 *** 638 **
1 With ease 315 60=x 22 08+ 03 07 02 046 =+ 0.1 599 + 14.8 138 + 168
Getting on an escalator 2 Able 3n 55+ 21 08+ 03 07 02 043 £ 0.1 592+ 132 130 = 186
3 Unable 223 50+ 20 07+ 03 06 = 02 039+ 0.1 571+ 162 89+ 129
F value 1067 *** 2.21 362 * 2679 *** 2.00 434 *
1 Yes 329 53+ 21 07+ 03 07+ 02 042+ 0.1 576 + 154 112 =+ 149
History of falling 2 No 670 56+ 22 08+ 03 07+ 02 043+ 01 593 + 139 124+ 171
F value 3.15 0.75 0.00 3.36 2.58 0.97

Note: *<P0.05, **P<0.01, ***P<0.001

Table 4. Relationship between the total of functional performance score and

physical fitness
women men

Leg extension power (W/kg body weight) 0.346 " 0274
Isometric knee ?xtension strength (right + left) 0.228"" 0.232 "
(kg/kg body weight)
Isometri? knee extension strength (both) (kg/kg 0210 0262
body weight)
Grip strength (kg/kg body weight) 0331 | 03107
Stepping (time/10sec) 0137”7 0.114 ™
One-leg standing with eye open(sec) 0.154 ™" 0.161°

Note: *P<0.05, **P<0.01, ***P<0.001
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