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Abstract

This study was performed to assess the relationships between bone mineral density(BMD), anthropometric measurements,
and maternal factors in postmenopausal women. The anthropometric measurements were taken by a trained practitioner, and
the maternal factors of the 85 subjects in Chungnam were acquired by an interview questionaire. The BMDs of the lumbar
spines(L,-L4), femoral necks(FN), ward's triangles(WT), and trochanters(TR) were measured by dual energy X-ray absorp-
tiometry(DEXA). The BMDs(T-score) for L»-Ls, FN, and WT were 0.996 g/cu'(—1.601), 0.697g/cu(— 1.657), and 0.793 g/cnf
(—1.512) respectively, which were assessed as osteopenia by the T-score ; TR was nomal at 0.718 g/cnf(—0.675). The 85
subjects in Chungnam were divided into three groups according to their BMD measurements for L,-L4 and FN, assessed
by the T-score. The percentages in the osteoporosis, osteopenia, and normal groups were 32.9%, 42.4, and 24.7%,
respectively. The average age was significantly the highest in the osteoporosis group than in the other two osteopenia and
normal group(p<0.001). The subjects’ BMDs were positively correlated with weight, height, BMI, waist, WHR, OBR and
hip circumference, and negatively correlated with the age, duration time after menopause, lactation, the age of last delivery,
menarche age, and number of children. The average age at menopause was 48.8. The osteoporosis group's average age at
menopause was lower than those of the other groups. However, the BMD of the lumbar spine positively correlated with
duration time after menopause and the BMD of the femoral neck with lactation, last delivery, menarch age, number of
children. Therefore, researches are needed to find out the effective way to minimize the effect of age and other physiological
conditions on the decrease of bone mass density.
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Table 1. Aanthropometric measurements of postmenopausal women

\w Osteoporosis Osteopenia Nomal Fovalue Total

Variable (N=28) (N=36) (N=21) (N=85)

Age(yrs) 5846+ 7.31° 54.12+ 3.37° 51.62+ 4.26° 9.36%** 54.72+ 5.77
Height(cm) 154.54+ 4.53% 155.94% 434° 158.14+ 3.42° 3.96* 155.60+ 4.41
Weight(kg) 52.54+ 5.20° 56.17+ 7.53° 61.05+ 8.00° 7 .83 56.18+ 7.61
BMI(ke/m’)” 21.10+ 1.93° 23 44+ 336% 2437+ 2.76° 5.07%* 23.19+ 2.92
Waist(cm) 79.43+ 6.82° 81.33+ 7.74° 83.38+ 9.46" 1.74% 8121+ 7.97
Hip(cm) 93.07+ 4.43° 94.61+ 3.73" 95.33+ 443 1.94° 94,28+ 4.19
WHR” 0.85+ 0.05° 0.86+ 0.05° 0.87+ 0.06° 0.65™ 0.86: 0.09
OBR 7.36+10.18 14.19+17.52° 16.01+12.84° 3.89* 12.53+14.65
SBP’(Hg) 122.07414.53* 127.61415.63" 128.76+15.69° 1.06™ 126.07+15.38
DBP*(unHg) 76.07+14.58° 78.19£10.59° 75.33+11.82° 0.0 76.79+12.24

D Values are MeantSD, *p<0.05, **p<0.01, ***p<0.001,

% Same letters or no letters in a column are not significantly different each other(p<0.05) by Duncans'multiple range test,
K Body Mass Index: body weight(kg)/ height(nr), 9 Waist Hip Ratio, & Systolic Blood Pressure, 9 Diastolic Blood Pressure.
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Table 2. Bone mineral density of the lumbar spine(L,-Ls) and femurs(FN, TR, WT) of the subjects

BMD group Osteoporosis Osteopenia Nomal Fovalue Total % Age")
Variable (N=28) (N=36) (N=21) (N=85) matched
Lumer spine BMD(g/em)  0.837£0.0677  1.002+0.065" 1.19140.083° 154.337%%+ 0.9960.148 S8 1041152
(I>-Ls) T-score”?  —2.979+0.642 —1.54320.601 0.1380.642 —1.601%0.628
Femoral neck BMD(g/cr) ~ 0.55120.056° 0.7120.073° 0.86620.095" 108.862%++ 0.697+0.141 §1L04153
(FN) T-score  —2.789:+0.403 —1.566:0475  —0.307+0.714 —1.65740.531
Wad's triangle BMD(g/cm)  0.680+0.055° 0.7900.078° 0.949:+0.098" 72.645%%x 0.7930.127 62516 84
(WT) Tscore  —2.608+0.304 —1.494+0.597  —0.080+0.916 —1.51240.606
Trochanter BMD(g/cr) — 0.593+0.040° 0.73840.086° 0.8510.097° 69.137%%* 0.71840.125
(TR) Tscore  — 1.807+0.366 —0.582:0.681 0.673+0.888 —0.675+0.645 1017241421

Y Values are Mean+SD, ***p<0.001,

? Same letters or no letters in a column are not significantly different each other(p<0.05) by Duncans'multiple range test.

Subject's BMD—Young adult BMD(20~49 year)
Standard deviation of young adult BMD(20~49 year)

3
) T-score=

s

Subject's BMD x 100

9 9, Age-Matched=
° N8 Standard deviation of age matched BMD
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Table 3. Maternal factors of postmenopausal women
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o, IR L 34.64], TLHAET-E 3224, FATE 301
A2 Frhade] HF St d#o] Fol g F Fol vldjd
2l 2Ql Zol7} S THp<0.01). Kim 572 A7 2 zjol A
T HE W A¥o] 285E FULTL BolAle A%E Y
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BMD group Osteporosis Osteopenia Nomal Fovalue Total
Variable (N=28) (N=36) (N=21) (N=85)
Menarch age(yrs) 16.79£1.99*) 16.31£1.26* 16.101.55° 273" 16.40+1.62
Menopause age(yrs) 47.67+2.96 48 87+3.70° 49.76+2.62 1.95™ 48.7743.14
Total years menstruation(yrs) 30.88+4.96™ 32.87+4.98° 33.77:4.27° 262 32.5144.87
Menstrual cycle(days) 30.02+1.24° 29.34+1.83° 28.76+2.75 0.83" 29.37+1.94
First delivery(yrs) 24.50+2.80° 25.28+2.94° 26.71£1.23* 046" 25.50£2.57
Last dilivery(yrs) 34.613.25° 3224137 30.08+2.33° 8.13* 31.9742.53
Duration of menopause(yrs) 10.79+4.35% 4.85+7.32° 2.29+5.27° 16.13** 6.01+6.33
Number of children 3.21£0.76" 2.66+0.43° 2.000.73° 27.17%* 2.63+0.64
Lactation (mon) 15.26+7.52* 12.62+3.25° 9.2143.45° 255.66** 12.52+4.74

Y Values are Mean+SD, *p<0.01, **p<0.001,
% Same letters or no letters in a column are not significantly different each other(p<0.05) by Duncans'multiple range test.
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Table 4. Marital status, bone fracture and lactation of postmenopausal women

' BMD groups Osteoporosis Osteopenia Nomal Total Significance
Variables (N=28) (N=36) (N=21) (N=85)
Yes 6( 21.4) 6( 16.7) 2( 9.5 14( 16.5) i
Bone fracture  No 22( 78.6) 30( 83.3) 19( 30.5) 71( 83.5) ()Ez:z))iz
Total 28(100.0) 36(100.0) 21(100.0) 85(100.0)
Yes 27( 96.4) 36(100.0) 21(100.0) 84( 98.8) s
Marital status  No 1( 3.6) 0 0.0) 0 0.0) 1( 1.2 @™
Total 28(100.0) 36(100.0) 21(100.0) 85(100.0)
Yes 26( 92.8) 32( 88.9) 17( 80.9) 75( 88.2) )
Lactation  No A 72 4 11D 4( 19.1) 10( 11.8) x :0'3;59
(d=2)
Total 28(100.0) 36(100.0) 21(100.0) 85(100.0)
N Not significant.
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Table 5. Correlation coefficient of bone mineral density and anthropometric measurements of postmenopausal women

BMD group Osteoporosis(N=28) Osteopenia(N=36) Nomal(N=21)
Variable sV N? S N S N
Age(yrs) 0.354* 0.162 0.352* 0.231 —0.342% —0.105
Height(cm) —0.104 —0.377* —0.074 —0.073 0.151 0.205
Weight(kg) —0.155 —0.397* —0.276 —0.389* 0.217 0.396*
BMI(kg/m) —0.245 —0.379* 0.245 0.347* 0.199 0.361*
Waist(cm) —0.428* —0.241 0.230 0.366* 0.126 0.381%
Hip(cm) —0.361* —0.151 —0.343* —0.119 0.173 0.242
WHR —0.385* —0.217 0.131 0.342* 0.136 0.393*
OBR —0.345*% —0.448** 0.230 0.383* 0.199 0.398*
SBP(nnHg) —0.110 —0.133 0.080 0.067 0.110 0.133
DBP(nnHg) 0.090 0.072 —0.172 —0.082 0.215 0.223

" Bone mineral density in Lumbar spine, > Bone mineral density in Femoral neck,

% xx xxxGignificantly differnt at p<0.05, p<0.01, and p<0.001.
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Table 6. Correlation coefficient of bone mineral density and maternal factors of postmenopausal women
BMD group Osteporosis(N=28) Osteopenia(N=36) Nomal(N=21)

Variable S N S N S N
Menarch age(yr) 0.242 0.349* -0.242 0.442%* -0.361* —0.150
Menopaus age(yr) —0.106 —0.099 —0.103 —0.057 0.003 0.040
Total years menstruation(yrs) —0.082 -0.117 —0.188 —0.291 0.148 0185
Mestrual cycle(days) 0.127 0.170 —0.129 —0.190 —0.145 —0.113
First delivery(yr) —0.182 —0.217 —0.088 —0.191 0.048 0.385*
Last dilivery(yr) 0.027 0.390* —0.109 —0.090 —0.155 —0.371*
Duration of menopause(yr) 0.366* 0.077 —0.348* —0.232 —0.383* —0.084
Number of children 0.100 0.007 —0.052 —0.121 —0.121 —0.361*
Lactation(mon) 0.203 0.447%* —0.175 —0.336* —0.151 —0.356*

" Bone mineral density in Lumbar spine, % Bone mineral density in Femoral neck, 3 * *¥*Significantly differnt at p<0.05 and p<0.01.
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