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A Follow-Up Study of the Effects of “Falls Prevention Program” on Bone Mass and Mobility Parameters
Taiki KOMATSU, Hyuntae PARK, Yoshiteru MUTOH, Shinji KASHIWAGUCHI

PURPOSE: As demanded by the present situation, the “Falls Prevention program” has been carried out in Japan
as a national policy. At present, it is considered to symbolize its idea and significance of the health promotion.
The purpose of the present study was to examine how the program influenced the mobility parameters one year
or more after the end of the program. RELEVANCE: Dargent-Molina [1999] reported that the walking
ability (10m-rapid gait time and cadence)related to rate of falls and bone fracture. Therefore, in the program,
training for improving mobility walking ability is a main part. DESCRIPTION: 169 female middle and aged
subjected, subjects completed 12 weeks falls prevention program, were recruited. In the present study, the maxi-
mum walking speed for 10-meters, the maximum step length, 40-cm steps and single leg stance were assessed
as mobility parameters. Quantitative ultrasound bone measurements (AOS100, Aloka Co. Ltd, Tokyo, Japan)were
used to calculate the Osteo Sono-Assesment Index (OSI)of the calcaneus which is an indicator of the bone mass.
The mobility parameters and the bone mass were measured at the end of the program and at one year or more
after completion of the program. EVALUATION: Subjects were 169 women and 22 men who had completed
twelve weeks program, for Falls Prevention. In the present study, the maximum walking speed for 10-meters,
the maximum step length, 40-cm steps and single leg stance were assessed as mobility parameters. Quantitative
ultrasound bone measurements (AQS100, Aloka Co. Ltd, Tokyo, Japan)were used to calculate the Osteo Sono-
Assesment Index (OSI) of the calcaneus which is an indicator of the bone mass. The mobility parameters and the
bone mass were measured at the end of the program and at one year or more after completion of the program.
CONCLUSIONS: It was found that the calcaneal bone strength did not decrease in the subjects whose mobility
parameters were better than normal at the end of program period. Since walking is practical and easy exercise
to practice and its ability might be a reliable indicator for estimating the risk of falls, improving the walking
ability is considered to be a good strategy to prevent falls and bone fracture. IMPLICATIONS: Since mainte-
nance of high mobility parameters influences the calcaneal bone mass, compliance of a habit to exercise regu-
larly seems to be important. Therefore, an educational system encouraging maintenance of the habit for life

should be constructed for the community-dwelling peoples.
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Table 2. Baseline charateristics of subjects

<=159(Q1)  1.60-1.79(Q2) 1.80-1.96 (Q3) 1.97+ (Q4) Total
n 47 45 41 41 174
age (y) 741 = 5.1 721 + 6.2 702 = 58 682 =+ 538 713 + 6.1
height (m) 1521 + 10.1 1532 = 5.6 1542 =+ 6.7 1540 + 6.3 1533 += 7.2
weight (kg) 519 =+ 105 539 =+ 92 53.7 = 11.9 509 = 7.0 526 =+ 9.7
BMI 223 = 3.1 228 <+ 34 225 = 4.7 214 <+ 28 223 = 3.6
waist-hip-ratio 1.0 =+ 05 0.9 =+ 0.1 1.0 = 02 1.0 = 0.6 1.0 + 04

baseline gait speed (m/sec) at started program 1.43 =+ 0.26 1.72
3month gait speed (m/sec) at finished program 1.37 == 0.22 1.71
femoral neck bone mineral density (g/cmz) 0.584 = 0.095 0.600

osteo sono assessment index (10'6) 2234 = 0.197 2370

+ 0.21 1.86 =+ 0.21 193 =+ 0.22 1.72 = 030
= 0.06 187 = 0.03 207 = 012 1.74 = 029
+ 0.096 0.615 =+ 0.138 0.629 =+ 0.111 0.606 = 0.111

+ 0.264 2327 =+ 0251 2349 + 0236 2318 =+ 0.241

Values are means = SD

*p <0.05, significant difference vs Q1

Table 3. % diffrences calcaneal osteo sono assessment indices (X 106) in quartiles (Q1-Q4) of gait ability

10m- rapid gait time (m/sec)  Quartile n
0.57-1.59 Q1 47
1.60-1.79 Q2 45
1.80-1.96 Q3 41
1.97-2.44 Q4 41

Maximal step length (cm) /lower length (cm)
0.63-1.15 Ql 48
1.16-1.29 Q2 44
1.30-1.43 Q3 39
1.44-1.93 Q4 43

P
312 + 1.09
290 + 1.15
0.69 =+ 0.97° 0.046 (vs Q1)
1.56 + 1.19* 0.023 (vs Q1), 0.039 (vs Q2)
374 £ 9.64
2195 £ 725
002 + 6.79
2.03 + 7.74* 0.003 (vs Q1)

Values are means (SD).
a:versus Q1 (p <0.05), b: versus Q2 (p < 0.05)
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Om- rapid gait time
Maximal step length (cm)

A osteo sono assesment index (10)®
o
l

ANCOVA  *ip<0.05

Fig 1 Relationship between mobility parameters(with 10m- rapid gait time and maximal step length) and bone mass (OSI)
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Fig 2. Comparison of 40-cm steps on % changes of osteo-sono index
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