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Chronological Changes of Bone Mass Indices by Quantitative Ultrasound
in the Calcaneus in Women

Kunihiko YOSHIKAWA, Naoto TAKEDA*, Teruki SONE,
Tatsushi TOMOMITSU and Masao FUKUNAGA

We studied chronological changes in bone mass indices in the calcaneus of women using
quantitative ultrasound.

The subjects were 701 healthy women ; age of 56.0* 12.4 (mean + SD)years old. Multiple
yearly measurements were made for seven years, with a follow-up of 3. 3 years.

As indices of bone mass, the speed of sound (80S), broadband ultrasound attenuation (BUA),
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and the Stiffness Index, which was calculated mathematically from both SOS and BUA, were used.
Subjects were classified into three groups ; 21~44 years old a premenopausal group (N =129),
45~59 years old a early postmenopausal group (N =265), and 60~87 years old a late
postmenopausal group (N =307), and chronological changes in the bone mass indices in each
group were studied.

The results indicated that there were no significant changes in SOS (+0.2~+0.9% for
seven years) among the three groups. As for the other indices, BUA showed the greatest reduction

(—=5.6~10.7% for seven years) in all three groups, and BUAs in the early and late
postmenopausal groups showed more reduction than that for the premenopausal group (—=5.6%
for group of the premenopousal, —9.2% the early postmenopausal group, and —10.7% for the
latepostmenopausal group) .

The Stiffness Index showed a slight reduction (—0.9%) in the premenopausal group and
more reduction in the other two groups (—8.3% for the early postmenopausal group, and
—7.6% for the late postmenopausal group).

As a bone mass index associated with aging in the calcaneus, BUA, which reflected not only
bone mineral density (BMD) but also bone quality showed more reduction then SOS, which
reflected BMD alone. Based on the results of the present study, in which we obtained standard

values for the chronological rate of change in bone mass indices in three age groups, it will be
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possible to detect patients with a more rapid loss of bone mass.
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Table 1. Summary of subjects

n Mean SD
Age (y.0) 701 56.0 124
Menopause (y.o.) 523 491 47
Height (cm) 701 151.7 55
Weight (kg) 701 533 79
SOS (m/sec) 701 1513.4 288
BUA (dB/MHz) 701 102.9 10.1
Stiffness 701 723 12.8
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Table 2. Chronological changes of bone mass indices in three groups

1.21~44y.o.
SOS BUA Stiffness
n % % %o
0 129 100.0 100.0 100.0
1 83 100.6+1.2 97.6x6.7 101.4+7.0
2 63 100.9£0.9 94158 99.4+6.7
3 62 100.3*x1.2 95.7+84 98.1t+68
4 58 100.2+x1.1 948+79 97.0+78
5 49 100.7x1.2 94.1%+7.1 98.2£10.0
6 33 100.9+1.5 95.0t7.2 99.8 £6.9
7 37 1009+1.1 94.4+6.0 99.1 =57
2.45~59 y.o.
SOS BUA Stiffness
n P % %
0 265 100.0 100.0 100.0
1 191 100.5%t1.2 96.6 6.4 99.8+83
2 182 100.4+1.4 94 8+9.0 97.5£8.0
3 167 100.1%£1.3 943 +11.5 952+10.6
4 150 100.0£1.4 92.4+89 93.1+89
5 130 100.2%1.1 89.6+8.0 91.5+78
6 91 100.2%£1.6 89.8+72 91.7+82
7 87 100.2%+1.9 90.8 +10.1 02.7+93
3.60~&7y.o.
SOS BUA Stiffness
n % % %
0 307 100.0 100.0 100.0
1 216 100.6+1.3 95.1+74 99.0£8.5
2 179 100.5%+1.1 94.8+9.6 97.6+73
3 161 100.2+0.9 94.7 +8.1 95.7+72
4 138 100.3£1.0 9274717 94.4+83
5 96 1003+1.0 91.7x7.6 93.7+8.0
6 57 100.8+0.9 91.0+63 96.0£7.1
7 60 100.5£1.0 893+64 92.4x72

mean=x=SD
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Table 3. Relationship between rates of anthropometric
changes and rates of changes of bone mass indices

sos BUA
(misec) (dB/MHz) Sffuess
Height 0.008 0.099 0.166*
(cm)
Weight 0.074 0205+ 0.220%%%
(kg)
BMI 3 .
(g 0.041 0172 0.164

P<*0.05, **0.01, ***0.005
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