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Gender differences in age-related alteration in bone strength as
measured by quantitative ultrasound

Keiko KUSUHARA, Toshie OHE

Abstract

There are growing numbers of quantitative ultrasound (QUS) measurements for assessment of osteoporotic
fracture risk in the management of osteoporosis. To elucidate gender differences in age-related alterations of QUS
parameters, QUS measurement using AOS-100NW (Aloka, Tokyo, Japan) was performed in middle-aged to elderly
men and women (43 men and 97 women). Two parameters were investigated: speed of sound (SOS on m/s:
ultrasound velocity through the heel) and transmission index (TI: relates to frequency-dependent attenuation).
The relationships between these variables and body weight were also examined. All these variables in women
showed significant age-dependant declines (p<0.001) , whereas the variables in men showed insignificant alterations
with aging. Body weight showed significant positive correlation with all parameters in both sexes (p<0.05~0.001).
Following normalization of all parameters with body weight, however, all parameters in men increased significantly
(p<0.01) with aging. On the other hand, no significant changes were observed in any parameters after normalization
with body weight in women. SOS levels of less than 255D (70%) of the young age mean (YAM) were observed
in eight women in their 60" s, but no similar decreases in TI was observed. No male subjects displayed parameters
lower than YAM-2.5SD. From these findings, we conclude that, although body weight is one of the significant factors
influencing bone status in both sexes, its effects seem to be much more significant in women than in men across all
age strata. In men, some factor other than body weight can be supposed to influence bone status. The findings also
suggest that the decrease in SOS in women may begin earlier than the decrease in TL It is clear that examining
bone status from the 50" s with both QUS and occasional dual-energy X-ray absorptionmetry (DEXA) should be
mandatory in comprehensive management of bone health and to prevent bone fracture in both sexes. In addition,
close attention should be given to changes in body weight, especially in women.
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Fig. 1. Age-distribution of SOS and TI of calcaneus in Japanese middle-to-elderly men and women.
Upper panels show the data in men and lower panels show those in women. Solid line represents -2.5SD of

young mean age (YAM).
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Table.1 Characteristics of subjects

* Significantly different from the values of the same age stratum *: p<0.05, **: p<0.01

Table 3. Correlation coefficients, r, from linear regression analysis applied between pairs of

Men Women
Age strata n Age (yr) Height (cm) | Weight (kg) [ BMI (kg/mz) n Age (yr) Height (cm) Weight (kg) | BMI (kg/mz)
50-59 7 56.3(2.7) | 170.2(5.9) | 66.5(5.9) | 23.5(1.5) 9 56.2(3.9) | 1549 (5.3)* | 51.8(7.4) | 21.6(3.2)
60-69 12 | 65.0(3.3) | 166.4(7.1) | 64.1(8.2) | 23.0(1.3) | 45 65.0 (2.8) | 155.9 (5.3)* 51 50.9(7.4) | 20.9(2.6)
70-79 19 [ 745(2.8) | 165.5(5.1) | 62.1(6.8) | 22.6 (1.7) | 32 | 73.4(3.0) 151.9 (4.6) 50.8(7.7) | 22.1(3.5)
80~ 5 83.0 (1.7) | 160.8(6.7) | 56.8 (6.1) | 22.2(3.9) 11 81.3 (1.6) 147.2 (5.2) 449 (3.0) | 20.7(1.2)
Mean (SD) *: Significantly higher than 80s', §: Significantly higher than 70's
Table 2. The mean values (SD) of QUS parameters by age strata
SOS (m/s) TI
Age strata Men Women Men Women
50-59 1553.5 (21.1) 1530.0 (23.9)* 1.129 (0.09) 1.080 (0.13)
60-69 1550.2 (21.7) 1524.6 (17.5)** 1.161 (0.10) 1.035 (0.08)**
70-79 1547.2 (30.9) 1515.0 (18.9)** 1.183 (0.15) 0.996 (0.09)**
80~ 1545.4 (29.3) 1508.3 (11.0)* 1.113 (0.15) 0.977 (0.06)

QUS parameters and weight, BMI and height

Weight (kg) BMI (kg/m?) Height (cm)
Men Women Men Women Men Women
SOS r=0.357%  r=0.334%**] r=0417* r=0259%* NS NS
TI r=0.405%*%  r=0373*** [ r=0.400*% r=0.405%** NS NS

*p <0.05, ¥*: p <0.01, ¥**: p <0.001

Table 4. Correlation coefficients, r from linear regression analysis applied

Table 5. Comparison of weight-normalized SOS and TI between both sexes

between pairs of weight-normalized QUS parameters and age SOS (m/s) TI
QUS parameters Weight-normalized QUS parameters Age strata Men Women Men Women
Men Women Men Women 50-59 23.3 30.1%* 0.016 0.021%**
SOS NS r=-0410%%* [ r=0.427** NS 60-69 24.4 30.7%%* 0.018 0.021**
TI NS r=-0.429%%* [ r=0.502%* NS 70-79 25.2 30.4%%* 0.019§ 0.020
¥ p<0.01, **¥: p <0.001 80~ 27.4 33.7%%% 0.020 0.022*

*: Siginificantly higher than male; *: p <0.05, **: p <0.01, ***: p <0.001

§: Significantly higher (p <0.05) than 50's

Table 6. Young age mean (YAM) of QUS parameters and corresponding values to 90, 80, 70% of YAM and

-0.9,-1.8, -2.5 SD of YAM

Men Women
YAM (%) | 100% 90% 80% 70% 100% 90% 80% 70%
YAM (SD) 0 -0.9 -1.8 -2.5 0 -0.9 -1.8 -2.5
SOS 1571.1 1548.0 1526.1 1503.6 1564.4 1544.9 1525.3 1505.8
TI 1.176 1.090 1.004 0.917 1.091 1.023 0.956 0.889
Table 7. Maximal and minimum values of SOS and TI in both sexes
Men Women
Max Min Max Min
SOS 1629 (103.7%) 1509 (96.0%) | 1567 (100.0%) 1489 (95.2%)
TI 1.600 (136.0%)  0.942 (80.0%) | 1.278 (117.5%)  0.882 (80.9%)
(): Change ratio from young age mean of QUS parameters
Table 8. Number of the subjects with less than -2.5SD in SOS and TI
Men (n=43) Women (n=97)
SD -09~-1.79 -1.80~-2.49 -2.5> -09~-179 -1.80~-249 -2.5>
SOS 15 (35.7) 11(26.2) 0 21 (21.6) 39 (40.2) 23 (23.7)
TI 11 (26.2) 3(7.1) 0 24 (24.7) 23 (23.7) 4(4.0)

(: %, Rate of the number of subjects
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