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[Abstract] Objective To determine the association between obesity and bone mineral density in menopausal
women. Methods We recruited menopausal women aged 50 years and older who undertook health examinations in
West China Hospital of Sichuan University in this study. Bone mineral density of the participants was measured by
MetriScan Bone Densitometry. The participants were categorized into three groups according to the T value: normal
density, osteopenia and osteoporosis. Results Of the 4 938 participants, 8. 55% had obesity (body mass index
(BMI) >28 kg/m*J. The three groups of participants were different in BMI, a body shape index (ABSD), body
mass, waist circumference, hip circumference and height (P<C0. 01). The age-adjusted T values were positively
correlated with height, body mass, waist circumference, hip circumference, waist-hip ratio (WHR), waist-height
ratio (WHtR) and body roundness index (BRI) (P<C0. 05). The areas under curves (AUC) of receiver operator
characteristic (ROC) were 0. 540 and 0. 568, respectively, for waist circumference and BMI in those with
osteoporosis. Conclusion Obesity in menopausal women is negatively associated with osteoporosis. The clinical
significance of such an association requires further studies with a longitudinal design.
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Table 1 Baseline characteristics of participants

Characteristic Norr?;l:%l\/(l)l(_))ﬁroup ()St(i?ic?ig/1ggagoul) ()stc(zr:f);ozséi )group P
Age/yr. 58.57+6.34 61.56+7.10 65.94+7. 36 <0.01
FPG/(mmol/L) * 0.74+0.07 0.74+0.07 0.74+0.07 0.58
UA/(mmol/L) 300. 52462, 05 294.03468. 54 292. 40467, 44 <C0.01
Height/cm 154.584+5.52 153.43+5.71 152.074+5. 90 <£0.01
Body mass/kg 57.16+7.81 54,75+7.53 53.15+8.97 0. 01
BMI/ (kg/m?) 23.9343.12 23.2642.96 22.9643. 44 <0.01
WC/cm 80. 1848. 64 79.0348.58 78.7049. 46 <0.01
HC/cm 92.9745. 66 91.944+5. 66 91.1646.19 <20.01
WHR 0.86+0.07 0.86+0.07 0.86+0.08 0.37
ABSI 1.1040.07 1.1140.07 1.1240.08 <0.01
BRI 3.80+1.20 3.73+1.18 3.79+1.30 0.17
WHtR 0.52%+0. 06 0.52%+0. 06 0.52%+0. 06 0.16
SBP/mmHg 121.80417. 42 123.92417.96 127.02418.08 <0.01
DBP/mmHg 75.48410. 10 74.85410. 26 73.4849. 86 <0.01
History of hypertension/case (%) 500 (16.64) 326 (19.77) 70 (24.65) <0.01
History of diabetes/case (%) 142 (4.73) 79 (4.79) 24 (8.45) 0.02

BMD: Bone mineral density; FPG: Fasting plasma glucose; UA: Uric acid; BMI: Body mass index; WC; Waist circumstance; HC; Hip
circumstance; WHR: Waist-hip ratio; ABSI: A body shape index; BRI: Body roundness index; WHtR: Waist-height ratio; SBP: Systolic

blood pressure; DBP: Diastolic blood pressure. * Transferred to normal distribution

F2 SHERLXUEBEETESEREXSHENEXISH
Table 2 Correlations between T value of bone density and clinical and

anthropometric parameters in postmenstrual women

Ttem Univariate r I Adjusted r& P
Age —0. 288 <20.001 — —
FPG* 0.017 0.241 0.065 <C0.001
UA 0.073 <0.001 0.124 0. 001
Height 0.121 <20.001 0.040 0. 004
Body mass 0.164 <£0. 001 0.167 <20.001
BMI 0.111 <0.001 0.161 <20.001
wC 0.061 <20.001 0.146 <20.001
HC 0.092 <0.001 0.111 <20.001
WHR 0.011 0.431 0.113 <20.001
ABSI —0.089 <20. 001 0.010 0.493
BRI 0.019 0. 180 0.128 <20.001
WHtR 0.019 0.181 0.128 <20.001
SBP —0.081 <0.001 0.027 0.058
DBP 0.038 0.008 0.037 0.009

FPG: Fasting plasma glucose; UA: Uric acid; BMI: Body mass index;
WC: Waist circumstance; HC. Hip circumstance; WHR: Waist-hip ratio;
ABSI: A body shape index; BRI: Body roundness index; WHtR: Waist-
height ratio; SBP: Systolic blood pressure; DBP: Diastolic blood pressure. x

Transferred to normal distribution; /\ r values were adjusted by age
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Table 3 Associations between anthropometric parameters and osteoporosis in postmenstrual women

Group Osteoporosis/case (%) Unadjusted OR (95% CI) Adjusted OR (95%CD) *
BMI

Q1 99 (7.8) 1 1

Q2 67 (5.5 0. 680 (0.494,0.937) 0. 660 (0.474,0.920)

Q3 63 (5.2) 0. 645 (0.465,0.893) 0.557 (0.397,0.780)

Q4 55 (4.5 0.552 (0.393,0.775) 0.403 (0. 283,0.573)
BRI

Q1 72 (5.8) 1 1

Q2 69 (5.7) 0.970 (0.690,1.363) 0.822 (0.578,1.169)

Q3 70 (5.6) 0.951 (0.678,1.334) 0.630 (0.442,0.899)

Q4 73 (5.9) 1.016 (0.726,1.421) 0.475 (0.330,0.682)
WHtR

Q1 72 (5.8) 1 1

Q2 69 (5.7) 0.970 (0.690,1.363) 0.822 (0.578,1.169)

Q3 70 (5.6) 0.951 (0.678,1.334) 0. 630 (0.442,0.899)

Q4 73 (5.9) 1.016 (0.726,1.421) 0.475 (0. 330,0. 682)
WHR

Q1 69 (5.7) 1 1

Q2 74 (5.8) 1.026 (0.732,1.438) 0. 820 (0.577,1.164)

Q3 66 (5.4) 0.950 (0.671,1.344) 0.623 (0.433,0.895)

Q4 75 (6. 1) 1.085 (0.775,1.520) 0. 545 (0. 380,0.783)
ABSI

Q1 56 (4.5) 1 1

Q2 61 (4.9) 1.093 (0.754,1.585) 0.911 (0.623,1.333)

Q3 76 (6.2) 1. 379 (0.968,1.966) 0.915 (0.634,1.323)

Q4 91 (7.4 1.675 (1.189,2.359) 0.807 (0.558,1.166)
wcC

Q1 95 (6.8) 1 1

Q2 66 (5.8) 0.843 (0.610,1.166) 0.740 (0.529,1.035)

Q3 59 (4.9) 0.710 (0.508,0.992) 0. 541 (0. 382,0.765)

Q4 64 (5.4) 0.779 (0.562,1.080) 0.429 (0.303,0.608)
Height

Q1 111 (8.5) 1 1

Q2 75 (5.6) 0.643 (0.475,0.872) 0.788 (0.576,1.077)

Q3 59 (4.8) 0. 540 (0.390,0.748) 0.792 (0.565,1.112)

Q4 39 (3.7) 0.410 (0.282,0.596) 0.768 (0.519,1.139)

BMI: Body mass index; WC: Waist circumstance; WHR: Waist-hip ratio; ABSI: A body shape index;
WHtR: Waist-height ratio; OR: Odds ratio; CI: Confidence interval.

*4
Table 4

A E AR RE# M 75 3% ROC f & 4> #T iy & TE R
AUC of ROC curves of anthropometric parameters for

detecting osteoporosis

Item AUC (95% CD
WHR 0.501 (0. 465-0.536)
WHtR 0.505 (0.470-0.541)
BRI 0.505 (0.470-0.541)
wC 0.540 (0.504-0.576)
BMI 0.568 (0.533-0.604)
BMI: Body mass index; WC. Waist circumstance; WHR:

Waist-hip ratio; BRI: Body roundness index; WHtR: Waist-height

ratio; AUC: Area under curve; CI: Confidence interval
Jei B BB R B AR SR T E G5 55 P AT A S
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BRI: Body roundness index;

* The OR was adjusted by age
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