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Tab. 1 Bone mineral measurements and other physical variables

N Mean SD Min. Max.
Age (years) 170 55.27 5.67 44 65
Age at menopause? 113 48.69 5.13 29 56
Years after menopause!) 113 9.27 6.27 1 34
Body height (cm) 170 154.20 5.10 141.0 169.8
Body weight (kg) 170 51.99 7.45 32.5 77.0
BMI (kg/cm? X 105) 170 218.71 29.93 146 322
WHR (cm/cm X 102)? 137 79.47 5.07 69.3 91.9
Grip strength (kg)3 165 28.23 5.32 11.0 43.0
AP-BMD (g/cm?) 169 0.934 0.152 0.530 1.330
NK-BMD (g/cm?) 125 0.715 0.116 0.458 1.124
TR-BMD (g/cm?) 125 0.605 0.102 0.363 0.898
WD-BMD (g/cm?) 125 0.551 0.154 0.215 0.948
SOS (m/sec) 170 1595.9 54.7 1436 1750
BUA (dB/MHz) 170 75.8 20.1 21.0 154.0

D excluding premenopausal women 2 waist hip ratio 3 measured on the stronger hand
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Fig. 1 Bone mineral density (BMD) of the lumbar spine (AP), femoral neck (NK), trochanteric area (TR), and
Ward’s triangle (WD) measured by DXA, and speed of ultrasound (SOS) and broadband ultrasound attenua-
tion (BUA) measured by US in the normal female aged 4465 years. Data are showing individual values of
both premenopausal () and postmenopausal (@) women.
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Tab. 2 Physical variables and bone measurements by menopausal status

B15

FR 841 A15H

Pre—mps? Post—mps(<6 yrs))  Post—mps(=6 yrs)?
Significance?
N  Means SD N  Means SD N  Means SD
Age(years) 45 49.133  2.211 39 53.615 3.313 76 59.894  3.897 ok
Age at mps? 0 39 50.564 3.033 76 47.881 5.633 *k
Years after mps? 0 39 3.051 1.375 76 12.013  5.746 ok
Body height (cm) 45 155.013 4.804 39 154.889 5.389 76 153.468 5.263
Body weight (kg) 45 52.133  6.592 39 51.307 7.726 76 51.697  7.442
BMI (kg/cm? X 10%) 45 21.707 2.638 39 21.366 2.840 76 21.959  3.045
Waist hip ratio 38 78.440  4.598 29 78.482 4.711 65 80.532 5.270
Grip strength (kg) 45  301.777 37.312 39 294.358 60.362 76 265.263 53.571
AP-BMD (g/cm?) 45 1.041 0.126 39 0.949 0.129 75 0.871  0.147 ok
NK-BMD (g/cm?) 33 0.791 0.108 31 0.720  0.097 54 0.662  0.107 ok
TR-BMD (g/cm?) 33 0.668 0.090 31 0.615 0.095 54 0.559  0.092 ok
WD-BMD (g/cm?) 33 0.663 0.126 31 0.567 0.131 54 0.468  0.141 ok
SOS (m/sec) 45 1610.533 55.034 39 1597.615 62.909 76 1589.907 48.399
BUA (dB/MHz) 45 86.511 21.977 39 77.179 17.751 76 69.907 20.178 ok
Foot length (mm) 45  224.355 8.712 39 224.487 8.559 76 224.144  8.960
Foot breadth (mm) 45 94.800 3.928 39 95.641  4.809 76 96.381 5.132
Foot girth (mm) 45 228.933 9.463 39 230.794 10.933 76 231.526 11.394
Heel breadth (mm) 45 59.937 3.391 39 60.102 2.741 76 59.667 3.110
Foot length at 5th toe(mm) 45 186.633 7.891 39 186.933 7.795 76 186.617 8.077
Medial angle (degree) 45 5.991 1.663 39 5.902 1.423 76 6.464  2.008
Lateral angle (degree) 45 9.135 1.733 39 9.484 1.987 76 9.518 1.738
Toe 1 angle(degree) 45 13.477  6.120 39 12.494 7.134 76 15.011  8.203
Toe 5 angle(degree) 45 11.413 4.614 39 11.274  4.452 76 10.584 5.560
Area(cm?) 45 154.824 11.418 39 156.402 11.516 76 156.553 12.125
Medial area(cm?) 45 3.013  1.496 39 2.807 1.544 76 2.976  1.415
Flattness index 45 37.420 1.744 39 37.579 1.987 76 37.806 2.013
Note: ) mps: menopause, 2 **:p<0.01, *** : p<0.001
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Tab. 3 Correlation matrix of major physical
Age
Amps 0.159
Ymps 0.621*** —0.675%**
HT —0.238** —0.029 —0.176
WT 0.007 —0.067 0.062 0.0327***
BMI 0.126 —0.045 0.154 —0.153* 0.881%**
WHR 0.241** —0.148 0.300** —0.129 0.540*** 0.617***
Grp —0.317*** —0.088 —0.140 0.432%** 0.366*** 0.167* 0.001
AP —0.476%** —0.048 —0.227* 0.320%** 0.236** 0.088 —0.061
NK —0.481%** —0.006 —0.274* 0.306*** 0.359*** 0.248** —0.007
TR —0.440*** 0.045 —0.291** 0.209** 0.283** 0.214* —0.066
WD —0.563%** 0.021 —0.338** 0.211** 0.234** 0.157 —0.081
SOS —0.117 0.012 —0.058 0.154* 0.103 0.036 —0.146
BUA —0.383** —0.074 —0.155 0.361%** 0.295*** 0.129 0.047
FL —0.036 0.063 —0.102 0.735%** 0.326*** —0.016 —0.051
FB 0.090 0.055 —0.019 0.260** 0.413*** 0.301%** 0.256**
FG 0.081 0.106 —0.079 0.326*** 0.486*** 0.349*** 0.278**
HB —0.039 0.116 —0.179 0.328*** 0.418*** 0.274** 0.217*
F5 —0.035 0.050 —0.086 0.702%** 0.258** —0.069 —0.059
MA 0.063 —0.154 0.169 —0.112 0.014 0.070 0.010
LA 0.066 0.129 —0.062 —0.059 0.072 0.100 0.147
TIA 0.067 —0.090 0.125 —0.082 0.041 0.075 0.052
T5A —0.081 0.234* —0.212* 0.011 0.058 0.053 —0.002
AR 0.024 0.079 —0.081 0.587*** 0.495*** 0.233** 0.177*
MAR 0.083 0.030 0.129 0.201** 0.176* 0.084 0.038
FLI 0.072 —0.023 0.076 —0.340*** 0.247** 0.424*** 0.410%**
Age Amps Ymps HT WT BMI WHR
Physical variables represented by abbreviation are in the same order of Table 2, * : p<0.05, ** : p<0.01,

Tab. 4 Multiple regression analysis by stepwise model for each bone measurements

(Significant level at 0.05)

DT b ap 005 cooonl®)  eme RXSRD Probabily
AP-BMD Age —13.847 1.863 0.292 p<0.0001
Weight 4.648 1.448 0.053(0.345) p<0.0017
NK-BMD Age —10.613 1.833 0.277 p<0.0001
Weight 4.943 1.398 0.091(0.368) p<0.0007
TR-BMD Age —8.162 1.608 0.240 p<0.0001
Heel breadth 7.500 2.833 0.057(0.297) p<0.0096
WD-BMD Age —17.387 2.400 0.371 p<0.0001
BMI 10.390 4.909 0.031(0.402) p<0.0372
SOS Years aft mps —1.540 0.481 0.093 p<0.0017
Grip strength 0.182 0.067 0.036 p<0.0070
Heel breadth —2.012 1.014 0.026(0.155) p<0.0493
BUA Age —1.345 0.282 0.135 p<0.0004
Weight 0.620 0.250 0.095 p<0.0233
Area 0.344 0.157 0.028(0.258) p<0.0493




FRL84E 1 A15H F43% BHAAEE F15 23
variables and bone measurements
0.379%**
0.400%** 0.761%**
0.370%** 0.771%** 0.843%**
0.368%** 0.746%** 0.892+** 0.835%**
0.428%** 0.364%+* 0.245%* 0.267** 0.253**
0.388%** 0.485%** 0.562%** 0.511%** 0.544*%* 0.382%**
0.360%** 0.198** 0.182* 0.157 0.091 0.146 0.270*
0.240%* 0.120 0.124 0.160 0.054 0.062 0.193*
0.271%* 0.153* 0.114 0.175 0.037 0.077 0.229**
0.251%* 0.095 0.295%** 0.256*** 0.230** 0.020 0.245%*
0.351%+* 0.168* 0.167 0.102 0.061 0.176* 0.248**
—0.098 —0.003 —0.047 —0.038 —0.127 —0.073 —0.031
0.122 0.063 —0.062 0.026 0.021 0.108 0.019
—0.061 —0.065 —0.067 —0.098 —0.142 —0.056 —0.056
0.087 0.090 0.065 0.083 0.109 —0.031 —0.042
0.384*** 0.187* 0.251%* 0.231** 0.146 0.124 0.305%**
0.039 —0.051 0.021 —0.031 —0.066 —0.026 —0.004
0.007 —0.037 0.012 0.061 0.026 —0.057 0.020
Grp AP NK TR WD SOs BUA
*¥k: p<0.001
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COMPARISON OF BONE MINERAL LEVELS IN HEALTHY
JAPANESE PERIMENOPAUSAL WOMEN MEASURED
BY DUAL ENERGY X-RAY ABSORPTIOMETRY
AND ULTRASOUND METHODS

Takao SUZUKI*, Ayano KusumMoTO*,**, Harumi NAGAT*, Hideo YOSHIDA*,

Shuichiro WATANABE?*, Shu KuMAGA?*, Hidenori AMANO?*, Hiroshi SHIBATAZ*

Key words: Bone mineral measurements, DXA (Dual energy x-ray absorptiometry), Ultrasound bone densitometry,

Perimenopausal women, Evaluation of bone minerals, Mass health examination

One hundred and seventy Japanese perimenopausal women, 44 to 65 years old (average 55.3), living in the
Tokyo metropolitan area were evaluated for bone minerals by two methods of measurement —DXA (dual energy x-ray
absorptiometry) measured at the 2nd—4th lumbar spine and three areas of proximal femur, and US (ultrasound bone
densitometry) measured at the calcaneal area of the foot. Menopausal status was determined by interview, and an-
thropometric measurements, grip strength and various foot measurements including length, breadth, girth, area, and
angles were taken. The relationship between these physical factors and bone minerals measured by DXA and US was
considered in comparisons of evaluations of bone mineral condition by these two different methods.

The results were as follows:

1) The means of bone mineral density (BMD) at four sites by DXA and of broadband ultrasound attenua-
tion (BUA) by US decreased with age significantly in a graded fashion. The mean of speed of sound (SOS) by US,
however, did not show a significant decrease by age.

2) All measurements but one (SOS by US) showed significant differences among three groups of
menopausal status (premenopause, <6 years after menopause, and =6 years after menopause) by ANOVA.

3) Concerning the relationship between physical variables and bone measurements, all measurements for
bone mineral showed significant correlations with body weight (positive) and age (negative) except SOS by US. Grip
strength had significantly positive correlations to all bone measurements. BUA by US showed strong correlations with
several of the foot measurements.

4) Correlations between bone measurements by DXA and US, were all strong and positive particularly in
the combinations within the measurement by DXA.

5) Multiple regression analysis of the physical variables to each bone measurement as the dependent varia-
ble, showed significant relationship of age (negative) and body weight or BMI (positive) to each bone measurements ex-
cept for SOS. The foot area remained significant for BUA. The siginificant relationship of combinations of physical fac-
tors that persisted for US were somewhat different from those in DXA.

These results indicate that the level of accuracy of measurements of bone mineral by ultrasound may not neces-
sarily be equivalent to that of dual energy x-ray absorptiometry measurements and must be utilized with caution espe-

cially in risk factor analysis of ostecporosis.

* Dept. of Epidemiology, Tokyo Metropolitan Institute of Gerontology
2* Dept. of Community Health, Tokyo Metropolitan Institute of Gerontology
3% Laboratory Section, Shin-Ei Corporation
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