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(Relationship between Bone Mineral Density and Blood Lipid in Young and Middle-Aged Men and Pre-Menopausal Women)
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Table 1. General characteristics of study subjects.

Male(N=80) Female(N=100)

Age(yr) 297+ 682 322+ 8.64*
Smoking(Yes) 37(46.3) 1( 10)7°
Aleohol(Yes) 66(82.5) 41(41.0)"°
Exercise(Yes) 18(22.5) 21(21.0)
Body mass index(kg/m’) 245+ 318 231+ 4.90*
Waist(cm) 849+ 7.88 769+ 975"
Hip(cm) 97.3+ 626 937+ 717"
WHR 0.87+ 0.05 0.82+ 0.05°
Body fat % 241+ 6.69 335+ 7.20"
Total BMD(g/cn?) 1.19+ 0.09 114+ 009"
Bone mineral confent(kg) 292+ 041 234+ 036
Head BMD(g/cm) 206+ 025 221+ 026
Rib BMD( /cm) 0.68+ 0.07 0,67+ 0.09
Arm BMD(g/cm) 0.89+ 0.09 0.82+ 0.09"
Spine BMD(g/cm 111+ 0.14 116+ 019"
Pelvis BMD(g/cn) 118+ 0.12 1.09+ 113"
Leg BMD(g/cn) 136+ 0.14 119+ 012
Total cholesterol(mg/dl)  73.8+34.54 177.8+33.50
Triglyceride(mg/dl) 113.8+73.84 87.7+4749"
HDL cholesterol(mg/dl) ~ 48.9+13.38 56.6+12.93"
LDL cholesterol(mg/dl)  101.8+27.55 103.8+28.73

Data are mean + SD except smoking, alcohol, exerase are number(%).
*P<0.05, T P<0.01, ¥ P<0.001 by t- test, except * by chi-square test.
Blood level of triglyceride, HDL cholesterol, and LDL cholesterol
were measured in 99 female subjects.

BMD: bone mineral density.
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Table 2. Partial correlations after adjustment for age, BMI,
waist, body fat %, and life style habit in male
subjects(N=80).

Total ~ Triglyceride —HDL LDL
cholesterol cholesterol cholesterol
Bone mineral 3257 -002 142 -295*
contents(kg)

Total BMD(g/cm’ ) -.268" -020 -128 -240*
Head BMD(g/c) 3457 268% 145 -202
Rib BMD(g/cm) 177 038 -200 132
Arm BMD(g/cm) -109 034 -004 -136
Spine BMD(g/cn) -3t 076 -237* -280*
Pelvis BMD(g/cn) -180 066 143 -184
Leg BMD(g/cm’)  -132 015 046 177

Data are correlation coefficient.
*P<0.05, T P<0.01.
BMD: bone mineral density.
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Table 3. Partial correlations after adjustment for age, BMI,
waist, body fat %, and life style habit in female

subjects(100).
Total ~ Triglyceride —HDL LDL
cholesterol cholesterol  cholesterol
Bone mineral -165 182 -231* -147
contents(kg)

Total BMD(g/cm’)  -161 090 -167 -145
Head BMD(g/cmz) 172 095 -19% -154
Rib BMD(g/cm) -118 21 W27 -1l
Arm BMD(g/ ) -009 219* -153 -003
Spine BMD(g/cm 2) -078 208 L07F 058
Pelvis BMD(g/cm) 029 194 -142 039
Leg BMD(g/cm’) 001 192 -071 009

Data are correlation coefficient, * P<0.05, BMD; bone mineral density.
Blood level of triglyceride, HDL cholesterol and LDL cholesterol
were measured in 99 female subjects.

BMD: bone mineral density.

HDL S| 2852 257 S % (r=-0237, P<0.05)% =2 &
dgo] Stk LDL S8 28l &2 277148 #Hr=-0.29, P<0.05),
TUE(r=0240, P<0.05) B 55 EHE(r=-0.280, P<0.05)
9 #dAo] UK Table 2).
o doll Al HDL Fel2HEe 77147 (r=-0.231, P<0.05),
T4 (r=-0.227, P<0.05) ¥ #F5-r=-0.227, P<0.05) ==
o Aol idth AL SEF(r=0211, P<0.05),
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Fdol itk e 2H = LDL 28 &2 33
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Table 4. Comparisons of bone mineral contents and bone mineral density at various sites according to blood lipid level in

male subjects.
BMC Total Head Spine Ribs

Total cholesterol

<170 mg/dl 3.09+0.39 1.22+0.08 2.12+0.22 1.15+0.13 0.69+0.07
170>199.99mg/dl 2.87+0.39 1.18+0.09 2.05+0.27 1.08+0.13 0.67+0.06
>200mg/dl 2.65%0.33 1.15£0.08 1.95£0.22 1.05+0.15 0.68+0.09
P value 0.004 0.021 0.005 0.025 0.367
Triglyceride

<70mg/dl 2.95+0.47 1.20£0.09 2.08+0.31 1.10+0.15 0.68+0.07
70-149.9mg/dl 2.9040.36 1.19+0.09 2.06+0.23 1.10+0.13 0.68+0.07
>150mg/dl 2.89+0.45 1.18+0.05 2.00+0.19 1.11+0.18 0.69+0.07
P value 0.506 0.369 0.059 0.994 0.936
HDL cholesterol

<450 mg/dl 3.04+0.37 1.21+0.09 2.09+0.21 1.1610.14 0.70+0.07
45-59.99 mg/dl 2.85+0.35 1.18+0.09 2.08+0.29 1.07£0.12 0.68+0.07
>60 mg/dl 2.77+0.52 1.17+0.10 1.95+0.19 1,05+0.16 0.65+0.08
P value 0.198 0452 0.605 0.078 0.310
LDL cholesterol

<100 mg/ dl 3.06£0.42 1.22+0.08 211£0.24 1.14£0.14 0.69£0.07
100-129.9mg/dl 2.81+0.35 1.16=0.09 200+0.24 1.07+0.13 0.660.07
>130mg/dl 2.72+0.38 1.17+0.09 2.03+0.25 1.07+0.15 0.69£0.09
P value 0.014 0.034 0.113 0.036 0123

P value by general linear model after adjustment for age, BMI, waist, body fat%, and life styles.
BMC: bone mineral content.

Table 5. Comparisons of bone mineral contents and bone mineral density at various sites according to blood lipid level in
female subjects.

BMC Total Head Spine Ribs

Total cholesterol

<170 mg/dl 2.39+0.37 1.15+0.09 223+0.24 1.15+0.17 0.66+0.08
170-199.9mg/dl 2.27+0.38 1.12+0.10 2.18+0.23 1.16+0.23 0.67+0.11
>200mg/dl 2.36%0.31 1.15+0.08 2.24+0.33 1.18+0.19 0.69+0.08
P value 0.008 0.070 0.151 0.234 0.225
Triglyceride

<70mg/ dl 2.27+0.36 1.12+0.09 214+0.28 1.10£0.18 0.64£0.08
70-149.99mg/ dl 2.34+0.34 1.15£0.09 2.2610.23 1.18£0.18 0.68+0.08
ZlSOmg/ dl 2.56%0.25 1.18+0.05 2.32+0.19 1.31£0.15 0.7520.08
P value 0.541 0.967 0.721 0.378 0.345
HDL cholesterol

<45.0 mg/dl 2.54+0.31 1.19£0.07 2.38+0.22 1.28+0.16 0.75+0.08
45-59.99 mg/dl 2.41+0.33 1.14+0.08 2.24+0.24 1.19+0.18 0.67+0.08
>60 mg/dl 217+0.31 1.10+0.09 210+0.26 1.07+0.17 0.63+0.08
P value 0.019 0.296 0.162 0.058 0.055
LDL cholesterol

<100 mg/dl 2.31+0.35 1.12+0.09 2.19+0.24 1.11+0.18 0.64+0.08
100-129.9mg/dl 2.3140.38 1.14+0.09 222+0.31 1.18+0.20 0.70+0.10
>130mg/dl 2.45+0.29 1.16+0.07 226+0.24 1.23+0.19 0.69+0.09
P value 0.316 0.637 0.391 0.99 0.248

P value by general linear model after adjustment for age, BMI, waist, body fat%, and life styles.
Blood level of triglyceride, HDL cholesterol, and LDL cholesterol were measured in 99 female subjects. BMC: bone mineral content.
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Relationship between Bone Mineral Density and Blood Lipid in Young

and Middle-Aged Men and Pre-Menopausal Women
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Department of Family Medicine, College of Medicine, Keimyung University, Daegu, Korea

Background

Although some cross sectional studies found association between lipid profile and bone mineral density(BMD) in human,
neither large population-based studies nor prospective studies support links between lipid levels and BMD. The aim of
this study was to investigate association of lipid level and BMD after adjustment for obesity in Korean.

Methods

180 adult subjects enrolled from health promotion center and Obesity Clinic at university hospital. 80 male subjects were
lower than 50 year-old. 100 female subject were pre-menopausal women. Anthropometric data and lipid profile were
determined. BMD of whole body was measured by dual energy X-ray absorptiometry.

Results

1. Partial correlations analysis between bone mineral content, BMD at various sites and lipid profile were performed.
Lipid profile in male was inversely related with various sites of BMD and bone mineral content. In female subjects,
HDL cholesterol and triglyceride were negatively and positively associated with various sites of BMD and bone mineral
content.

2. In subgroup analysis according to blood level of lipid, higher level group of total cholesterol was significantly lower
bone mineral content, total BMD, head BMD, and spine BMD in male subjects. Higher level group of HDL cholesterol
was significantly lower bone mineral content, total BMD, and spine BMD. In female subjects, bone mineral content was
significantly different between subgroup of total cholesterol and HDL cholesterol.

Conclusions

This study suggest that lipid profile may be inversely associated with BMD in male subjects, and HDL cholesterol and
triglyceride may be related with BMD in female subjects. (Korean ] Health Promot Dis Prev 2007 ; 7(4):238~244)
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