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[Abstract] Objective To investigate the association between obesity and osteoporosis in men aged above 50 in
Chengdu. Methods Male participants aged above 50 were recruited from those who visited West China Hospital of
Sichuan University for health examinations. Bone mineral density was measured by MetriScan Bone Densitometry.
The participants were divided into three groups according to T values: normal, osteopenia and osteoporosis. Results
About 5.75% (525 cases) of the 9 135 male participants had osteoporosis. The three groups had significant
different anthropometric parameters, including body mass, waist circumference, hip circumference, body mass
index (BMI), waist-hip ratio (WHR), waist-height ratio (WHtR), a body shape index ( ABSI), and body
roundness index (BRI) (P<C0.01). The participants with the highest quartile (Q4) of BMI, BRI, WHtR, WHR,
ABSI, waist circumference and height had an age-adjusted odds ratios (OR) of 0. 443 [95% confidence interval
(CD: 0.342-0.574), 0.580 (95% CI: 0.454-0.740), 0. 587 (95% CI. 0.460-0.751), 0. 664 (95% CI: 0. 516~
0.8547, 1.369 (95% CI: 1.069-1. 751>, 0.634 (95% CI. 0.497-0.809), and 1. 357 (95% CI. 1.047-1.758),
respectively, for osteoporosis compared with those with the lowest quartile (Q1). The area under cures (AUC) of
receiver operator characteristic (ROC) curve of BMI for osteoporosis was 0. 606 (95% CI: 0. 580-0. 632).
Conclusion ILarge body mass was negatively associated with osteoporosis in middle and old aged men. BMI is the

strongest predictor of osteoporosis. Further longitudinal studies are required to verify such asscoiations.
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Table 1 Baseline characteristics of participants

Parameter Cé)rrllz%l f};g;lp ()st(e:ie;i%glr)oup ()ste(z[;o:r(?ziz )group P
Age/yr. 58.3247.60 58.65+8.03 60.92+9. 27 <0. 001
FPG/(mmol/L) * 0.7540. 10 0.7540.09 0.7440.08 <0. 001
UA/(pmol/L) 384.13+77.76 381.88480. 00 375.70+81.50 0. 044
Height/cm 165.7245. 90 166.48+6. 05 166.41+6.09 <0. 001
Body mass/kg 68.8249. 33 68.60410.01 66.04+10. 37 <0. 001
BMI/(kg/m?) 25.0242. 86 24.7143.04 23.7843.05 <0. 001
WC/cm 87.06+8. 14 87.04+£8.71 85.2249.07 <20. 001
HC/cm 95.4845.54 95.5045. 85 94.35+6.07 <0. 001
WHR 0.9140.05 0.9140. 06 0.9040. 06 <0. 001
ABSI 1.120£0. 055 1.127+0. 058 1.1324+0. 062 <0. 001
BRI 3.90+£0.97 3.85+1.01 3.644+1.00 <0. 001
WHtR 0.52640. 048 0.52340.051 0.51240. 052 <0. 001
SBP/mmHg 123.08416.51 123.23416.67 123.11417.18 0.917
DBP/mmHg 78.91410. 39 78.47410. 62 78.18410. 51 0.084
Hypertension/case (%) 1 879 (34.4) 1 086 (34.5) 165 (31.4) 0. 370
Diabetes/case (%) 458 (8.39) 220 (6.98) 27 (5.14) 0.005
Smoking/ case (%)

Never 2908 (53.27) 1383 (43.89) 208 (39.62) <20. 001

Occasional 315 (5.77) 152 (4.82) 33 (6.29)

Everyday 1936 (35.46) 1399 (44.40) 247 (47.05)

Ceased 300 (5.50) 217 (6.89) 37 (7.05)

Alcohol/case (%)

Never or occasional 4142 (75.87) 2296 (72.87) 381 (72.57) <0. 001

Frequent 892 (16. 34) 549 (17.42) 94 (17.90)

Everyday 350 (6.41) 263 (8.35) 44 (8.38)

Ceased 75 (1.37) 43 (1.36) 6 (1.14)

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. 1 mmHg=0. 133 kPa
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Table 2 Correlation between T values of bone density and clinical and

anthropometric parameters in the male participants

Parameter Univariate r P Adjusted r& P

Age —0.058 <0.001 - —

FPG* 0.037 <20.001 0.043 <0.001
UA 0.026 0.013 0.023 0.031
Height —0.068 <20.001 —0.085 <0.001
Body mass 0.028 0.008 0.014 0.174
BMI 0.077 <20.001 0.069 <C0.001
wC 0.003 0.758 —0.001 0. 889
HC 0.004 0.713 —0.004 0.710
WHR 0.004 0. 685 0. 004 0.681
ABSI —0.093 <20.001 —0.085 <20.001
BRI 0.026 0.012 0.027 0. 009
WH1tR 0.030 0.004 0.030 0. 004
SBP —0.027 0.011 —0.012 0.238
DBP 0.005 0. 641 —0.002 0. 849

FPG, UA, BMI, WC, HC, WHR, ABSI, BRI, WHtR, SBP and DBP
denote the same as those in table 1. * Transferred to normal distribution; /\

r values were adjusted by age
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Table 3 Associations between anthropometric parameters and osteoporosis in the male participants

Parameter Group " ()sleoporﬂosis/ UnadFjlﬂjstefl OR Adiuste(‘i Of(
case (%) 95% CD 95% CD
BMI Q1 2292 208 (9. 1) 1 1
Q2 2276 120 (5.3) 0. 558 (0.442-0.704) 0. 587 (0.465-0.742)
Q3 2 230 109 (4.9) 0.498 (0. 392-0.633) 0. 534 (0.420-0. 680)
Q4 2 267 88 (3.9) 0.405 (0. 313-0.523) 0.443 (0. 342-0.574)
BRI Q1 2278 181 (7.9) 1 1
Q2 2 311 129 (5.6) 0. 685 (0. 542-0. 865) 0.695 (0.550-0.879)
Q3 2 248 104 (4.6) 0.562 (0.438-0.721) 0.565 (0.441-0.725)
Q4 2 298 111 (4.8) 0. 588 (0.461-0.750) 0. 580 (0. 454-0. 740)
WHtR Q1 2278 181 (7.9) 1 1
Q2 2 311 129 (5.6) 0. 685 (0.542-0. 865) 0.695 (0.550-0. 879)
Q3 2 297 105 (4.6) 0.555 (0.433-0.711) 0.558 (0.435-0.715)
Q4 2 249 110 (4. 9) 0.596 (0.467-0.761) 0.587 (0.460-0.751)
WHR Q1 2 286 159 (7.0) 1 1
Q2 2 285 131 (5.7) 0.814 (0.641-1.033) 0.836 (0.658-1.063)
Q3 2271 126 (5.5) 0.786 (0.617-1.000) 0.811 (0.637-1.033)
Q4 2 293 109 (4.8) 0. 668 (0.519-0. 858) 0.664 (0.516-0. 854)
ABSI Ql 2 284 116 (5.1 1 1
Q2 2 284 116 (5.1 1. 000 (0. 768-1.302) 0.987 (0. 757-1.286)
Q3 2 286 120 (5.2) 1.035 (0. 797-1. 346) 0.995 (0. 765-1.294)
Q4 2 281 173 (7.6) 1.534 (1.203-1.955) 1.369 (1.069-1.751)
WwC Ql 2 654 202 (7.6) 1 1
Q2 2 183 106 (4.9) 0.619 (0. 486-0.789) 0.644 (0.505-0.822)
Q3 2 049 111 (5. 4) 0.695 (0. 547-0. 883) 0.734 (0.577-0.933)
Q4 2 249 106 (4.7) 0.600 (0.471-0.765) 0.634 (0.497-0.809)
Height Ql 2 566 141 (5.5) 1 1
Q2 2295 120 (5.2) 0.949 (0.739-1.219) 1.044 ( 0.811-1. 345)
Q3 2242 143 (6.4) 1.172 (0.922-1. 489) 1. 382 (1.081-1. 766)
Q4 2032 121 (6.0) 1. 089 (0. 848-1.399) 1.357 (1.047-1.758)

BMI, WC, WHR, ABSI, BRI and WHtR denote the same as those in table 1. OR: Odds ratio; CI: Confidence interval. * The OR was

adjusted by age
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Table 4 AUC of ROC curves of anthropometric parameters for

detecting osteoporosis

Parameter AUC (95% CD
Height 0.519 (0. 494-0. 545)
WHR 0.545 (0.519-0.571)
ABSI 0. 550 (0.523-0.577)
wC 0. 555 (0.529-0. 582)
BRI 0.568 (0.541-0.594)
WHtR 0.568 (0.541-0.594)
BMI 0.606 (0.580-0.632)

BMI, WC, WHR, ABSI, BRI, WHtR, OR and CI denote the

same as those in table 1. AUC: Area under curve
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