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ABSTRACT

Our aim in this study was to examine the relationship between physical ability / walking
ability / body composition and the fractal scaling index (« ) which was derived from the
walking rhythms of the 26 healthy elderly subjects by using detrended fluctuation analysis.
a was regarded as an index to show the stability of the gait in previous studies. In the
present study, « was correlated with agility and adjustability components of the physical
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ability. It was also correlated with the distance subjects could walk in 3 minutes in shuttle

stamina walk tests. The results implied that the improvement of agility and adjustability

might be useful for preventing the elderly from accidental falls, and for maintaining the

ability to walk for a Jong time and over long distance. In addition, the elderly with higher

« had the tendency that they had less fat and more muscle. Our research suggests that

improving some physical abilities like agility, adjustability and flexibility in daily life and

light exercise will improve the stability of gait and may be useful for preventing falls.
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1 Physical characteristics of the subjects

Men (n=8) Women (n=18) All (n=26)

Age (years)  mean (+SD) 721 (6.1) 70.1 (3.6) 708 (4.4)
Range 66 — 85 65 — 76 65 — 85

Height (cm)  mean (% SD) 160.8 (4.1) 150.7 (6.6) 153.8 (7.6)
Range 156.8 — 169.5 140.5 — 163.4 140.5 — 169.5

Weight (kg)  mean (+ SD) 55.0 (7.1) 52.0 (6.8) 529 (6.9)
Range 43.0— 634 388 — 66.0 388 — 66.0

SD: standard deviation
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mean (* SD)

Men (n) Women (n) All (n)
One-leg balancing (EC)  (sec) 11.3 (7.5) 7 9.3 (12.1) 18 9.8 (10.9) 25
One-leg balancing (EO)  (sec) 594 (56.1) 8 503 (40.0) 18 53.1 (44.6) 26
Stepping (times/20 sec) 354 ( 5.8) 8 324 ( 6.7) 18 333 ( 64) 26
Chair standing ~ (times/30 sec) 24.8 ( 6.6) 8 236 (71 18 239 ( 6.8) 26
Vertical jump (cm) 305 ( 6.6) ** 8 220 ( 4.9) 18 246 ( 6.7) 26
Grip strength (RH) (kg) 330 (7.2) ** 8 217 (41) 18 252 (74) 26
Grip strength (LH) (kg) 307 ( 6.9) #** 8 210 ( 5.1) 17 241 (72) 25
Leg strength (RL) (kg) 33.1 ( 84) ** 8 205 (53 18 244 ( 86) 26
Leg strength (LL) (kg) 331-(72) * 8 201 (57 18 24.1 ( 86) 26
SSTw (m) 274.3 (29.2) 7 2619 (244) 18 265.4 (25.8) 25
Seated forward bending (cm) 26.1 (96) T 8 37.3 (11.1) 18 339 (11.7) 26

SD: standard deviation EC: eyes closed EO: eyes opened RH: right hand LH: left hand RL: right leg LL: left leg SSTw: suttle
stamina walk ** Men are larger than women (p<0.01) T Men are smaller than women (p<0.05)
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3 Results of walking tests

mean (3 SD)
Men (n) Women (n) All (n)
6 minutes walk
Fractal scaling index  (a ) 0.87 (0.09) 8 0.87 (0.06) 18 0.87 (0.07) 26
6 meters walk
usual walk, time (sec) 49 (0.8) ** 8 4.0 (0.7) 18 43 (0.8) 26
usual walk, steps  (steps) 9.9 (0.8) 8 9.1 (1.2) 18 93 (1.1) 26
fastest walk, time (sec) 3.1 (04) 8 3.0 (0.5) 18 3.0 (0.4) 26
fastest walk, steps  (steps) 8.0 (0.5) 8 8.2 (1.1) 18 8.2 (1.0) 26
SD: standard deviation ** Men are larger than women (p<0.01)
4 Body compositions of the subjects mean (4 SD)
Men (n=7) Women (n=16) All (n=23)
Total fat mass (kg) 122 (28) T 17.3 (3.9) 15.8 (4.3)
(% BW) 217 (32) 1T 332 (3.9) 29.7 (6.5)
Total free fat mass (kg) 436 (5.1) ** 5 (3.8) 37.2 (5.9)
(% BW) 783 (3.2) ** 66.8 (3.9) 70.3 (6.5)
Total body water (kg) 319 (38) ** 252 (2.8) 27.3 (4.3)
(% BW) 573 (24) ** 489 (29) 51.5 (4.8)
Total muscle mass (kg) 22.7 (33) % 165 (2.3) 18.4 (3.9)
(% BW) 40.7 (2.8) ** 319 (24) 34.5 (4.8)
BMI 214 (22) 226 (2.2) 22.3 (2.2

SD: standard deviation BW: body weight BMI: body mass index ** Men are larger than women (p<0.01) T 1 Men are

- smaller than women (p<0.01)
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#5 Correlation coefficients between « and fitness components

Men Women All
One-leg balancing (EC)  (sec) 0.85 * 0.20 0.39
One-leg balancing (EOQ)  (sec) 0.43 0.68 ** 0.55 **
Stepping (times/20 sec) 0.69 0.54 * 0.56 **
Chair standing  (times/30 sec) 0.22 0.56 * 042 *
Vertical jump (cm) 0.70 047 * 046 *
Grip strength (RH) (kg) 0.63 0.14 ' 0.18
Grip strength (LH) (kg) 0.70 -0.26 0.17
Leg strength (RL) (kg) 0.40 0.42 0.30
Leg strength (LL) (kg) 0.55 041 0.33
SSTw (m) 0.62 0.26 0.40 *
Seated forward bending ~ (cm) 0.07 -0.13 -0.05

EC: eyes closed EO: eyes opened RH: right hand LH: left hand RL: right leg LL: left leg SSTw: suttle stamina walk

* Correlates significantly (p<0.05)

** Correlates significantly (p<0.01)

6 Correlation coefficients between « and the body compositions

Men Women _ All
Total fat mass (kg) -0.01 -0.69 ** 0.6 w*
(% BW) -0.45 -0.66 ** 051 *
Total free fat mass (kg) 0.71 0.25 0.17
(% BW) 0.45 0.66 ** 0.51 *
Total body water (kg) 0.71 0.26 0.16
(% BW) 0.45 0.66 ** 051 *
Total muscle mass (kg) 0.82 -0.28 0.19
(% BW) 0.77 0.34 0.40
BMI 0.23 -0.49 -0.35

BW: body weight BMI: body mass index * Correlates significantly (p<0.05) ** Correlates significantly (p<0.01)
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