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The purpose of this study was to develop the BONE program as an osteoporosis
prevention exercise that anyone can easily perform on a chair, and to validate the program for the
purpose of increasing bone density and improving motor function through skeletal correction.The
subjects for the effectiveness verification were persons requiring nursing care, whose osteoporosis
is considered to be a significant problem, and women in their 10s to 20s who showed peak bone
mineral density.
The results showed that the BONE program significantly increased bone density in both those in need
of nursing care and young women, and in particular, significantly increased walking speed and
normalized plantar pressure distribution in those in need of nursing care.
This suggests that the BONE program has potential as a preventive exercise for caregivers.
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Table 1
4 Descriptive characteristics of study participants.
Intervention group {n = 14) Control group {n = 13)
Age {years) 86.1+5.2 84.6+6.1
Women {number) 10 10
Body mass {kg) 49.8+8.5 46.8t8.1
Body height {cm) 1529+7.1 148.1+9.0
n 14 BMI {kg/m?) 212423 213425
2 n 1 Data are expressed as mean + standard deviation. BMI: body mass index.
1 n 8 2 n 2
3 n 2 4 n 1 n 13 2 n 1
1 n 5 2 n 5 3 n 2 27 79 4
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2. Sound of Speed; SOS
p 0.001 SOS
p =0.001, d = 0.39, Table 2
SOS p <0001 d=0.79
SOS p 0.042 d
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Table 2
The gait speed, speed of sound (SOS), and peak pressures of the forefoot and rearfoot between the groups.

Intervention group (n =14

Control group (n= 13}

Before After A Before After A
Gait speed (m/s) 0.6110.22 0.84+0.26% 0.72+£0.33 0.63£0.27
SOS (m/s) 1536+ 16 1550 + 19%* 1542 +29 1530+ 28"
Peak pressure (%)
Fore foot
Contact phase 39.4(0.0-86.3) 36.6 (0.0-80.5) 1.0(51.2-515) 43.5(14.4-74.8) 54.4(9.6-69.4) 3.1(-44.4-52.6)
Propulsive phase 65.8(0.0-81.3) 70.9(51.4-87.8)  2.9%(-12.5-59.7) 71.9(34.4-83.6) 63.8(7.1-85.0) -7.0(-38.2-26.2)
Rear foot
Contact phase 103.2(39.4-138.5)  90.8(63.6-284.2)  0.5(-39.6-153.0) 106.9 (83.6-67.3) 91.4(26.6-150.8)  0.0(-90.4-62.0}
Propulsive phase 14.3(0.0-126.9) 0.0 (0.0-314)  -14.3(-119.6-29.0) 11.3 (0.0-162.6) 3.9(0.0-139.4)  -8.1(-59.4-59.9)

Gait speed and SOS data are expressed as mean + standard deviation (n =27).
Peak pressure data are expressed as median {minimum-maximum) (n =27},
* Significant difference between the groups {p < 0.05), * Significant difference from the Pre (p < 0.05).
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Figurel. The plantar pressure distribution of the mean values before (A} and after (B} the physical training in the intervention group. Data are expressed as

mean (n = 27). Error bars are omitted for clarity.
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