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Table 1. Clinical and biochemical characteristics of 364 men and 840 women

Normal Group lower BMD group p—value
Men No. 210 154
Age(years) 44,67+ 9.11 46.97 = 8.74 0.016%
Weight(kg) 72.48 £ 8.67 66.09 £ 9.01 0.000%
Body mass index(kg/m*) 2461+ 253 23.35+ 2.73 0.000%
Systolic blood pressure(mmHg) 133.30 £ 16.15 130.63 £17.48 0.134
Diastolic blood pressure(mmHg) 79.39 £ 10.47 77.58 £10.96 0.112
Glucose (mg/dL) 92.69 £ 22.97 95.55 £ 22.12 0.234
Total cholesterol(mg/dL) 203.61 = 42.21 198.93 £ 34.83 0.262
Triglyceride(mg/dL) 165.21 £102.62 140.04 £ 72.75 0.010%
HDL—Cholesterol (mg/dL) 51.06 £ 12.47 57.27 £14.25 0.000%
LDL~—Cholesterol (mg/dL) 131.75 £ 37.23 125.60 £ 34.78 0.110
Current smoker(%) 89(42.4) 62(40.2) 0.464
Current drinker(%) 108(51.4) 123(79.8) 0.035%*
Regular intake of meals(%) 139(66.2) 95(61.7) 0.633
Regular Exercise(%) 33(15.7) 30(19.5) 0.341
Women No. 438 402
Age(years) 45.06 £ 9.61 47.25 £ 10.65 0.002%
Weight(kg) 59.14 £ 7.53 54.39+ 6.95 0.000%
Body mass index(kg/m’) 23.36 = 3.03 22.09+ 2.85 0.000%
Systolic blood pressure(mmHg) 121.96 £ 17.47 121.65 +19.68 0.812
Diastolic blood pressure(mmHg) 72.92 + 11.09 72.56 £11.90 0.655
Glucose (mg/dL) 90.67 £ 22.72 87.84 £ 19.82 0.056
Total cholesterol(mg/dL) 186.42 £ 34.13 189.24 £ 34.45 0.234
Triglyceride(mg/dL) 107.78 £ 74.71 112.90 £ 74.54 0.321
HDL—Cholesterol (mg/dL) 59.66 = 14.68 59.68 £15.37 0.987
LDL~—Cholesterol (mg/dL) 113.15 £ 30.12 117.61 £ 30.96 0.035%
Current smoker(%) 12(2.7) 14(3.5) 0.293
Current drinker(%) 195(44.5) 155(38.5) 0.164
Regular intake of meals(%) 179(40.8) 129(32.1) 0.084
Regular Exercise(%) 111(25.3) 67(16.7) 0.004
Menopausal status(%) 139(31.7) 195(48.5) 0.000%

Data are meantSD, or n(%)
*1p<0.05

7k AdE B oM (p <0.05), Hele} AlF ot
AodE Ao WAl A 1000 B 3
a2 1.83(95% CI = 1.03-3.26) 0.2 Fakzt 1.002
A el = vebaL, vel AT, &7 & B
HASS 7459 = A4S 1.000% & )
ST 1.85(95% CI =1.03—-3.30) 0.2 =37t o=
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Table 2. Odds ratio of metabolic syndrome between nor-
mal group and lower BMD group

Normal Group lower BMD group p—value

Men(n) 210 154
Odds ratio(95% CI)
Model 1 1.00 3.07(1.83-5.16) 0.000*
Model I 1.00 1.83(1.03—3.26) 0.039%*
Model III 1.00 1.85(1.03-3.30) 0.038%
Model IV 1.00 1.87(1.04—3.34) 0.036%*
Women(n) 438 402
Odds ratio(95% CI)
Model 1 1.00 0.89(0.62—1.28) 0.521
Model I 1.00 0.56(0.35—0.87) 0.010%
Model I 1.00 0.54(0.34—0.85) 0.009*
Model IV 1.00 0.53(0.33—0.84) 0.007%*

WES Z17F 15.5%, 17.2%3%2H,

9, SAANES T2 A ERATllA frolg
zto)E HolA| AT, =& A WA e w2 HDL2
Aol A el Bl e THp<0.05). 1At
B9 = AEZAFAANE Aol oSk w
Al YERAtHp<0.05)(Table 3).

Table 3. Prevalence of the metabolic syndrome and its
components between normal group and lower BMD group

Normal Group lower BMD group p—value

CI : confidence interval

Model Iis not adjusted for any variables, Model II is adjusted for age,
weight, Model I is adjusted for age, weight, alcohol, smoking, Model
IV is adjusted for age, weight, alcohol, smoking, exercise, diet

* 1 p<0.05

2 el ol Apolg HolA| ARk vole} A
T BASGlS A5 wapls AdeE 1.000E =
o], FEFkAaTe 0.56(95% CI=0.35—0.87) 2% ezt
ZrollA] el WAl veRa, vol AT 8 &
AL BASNNS Ao WAl AT 1.000% H
o] kAT 0.54(95% CI=0.34—0.85) 02 =&z}
Lol A frelshA Al YERTHp < 0.05). &5 255
IS FHoR BRAENS A WA= S
1.000% 2w 0.53(95% CI =0.33—0.84)% UER} &

O
2ol A oAl Gl YERSCH Table 2).

off !
Ui

3. =R RS tats e 7 29Evte] #EA
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o] 79 A 3649 T 1009 (27.5%)°] tAls-F2] 7]
=& TEIIGla, AN EAT e AHES
36.2%, 16.2%9°oM, Tt FHEC] okl W

UTHp< 0.05). oJ=Fe] 79 24 8
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Men No. 210 154

Metabolic syndrome 76(36.2) 24(16.2) 0.000%

High pressure 126(60.0) 87(56.5) 0.502

High glucose 27(12.8) 25(16.2) 0.363

High triglycerides — 96(45.7) 65(42.2) 0.506

High BMI 101(48.1) 44(28.6) 0.000%=

Low HDL 44(20.9) 14(9.1) 0.002=
Women No. 438 402

Metabolic syndrome 68(15.5) 69(17.2) 0.521

High pressure 125(28.5) 139(34.6) 0.060

High glucose 37(8.4) 29(7.2) 0.507

High triglycerides  75(17.1) 88(21.9) 0.081

High BMI 129(29.4) 67(16.7) 0.000%

Low HDL 127(29.0) 116(28.8) 0.964
* 1 p<0.05
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Table 4. Geometric mean(95% confidential interval) of
bone mineral density according to the number of meta-
bolic syndrome components by gender

No. of components Men Women
0 0.913(0.882—-0.944) 0.910(0.892—0.928)
1 0.931(0.904—0.958) 0.902(0.880—0.923)
2 0.934(0.898—0.970) 0.918(0.887—0.949)
3 0.971(0.945—1.000) 0.922(0.883—0.962)
>4 0.955(0.908—1.003) 0.837(0.788—0.885)
p—trend 0.117 0.070
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+ Abstract

Association of Bone Mineral Density with the Metabolic Syndrome

Yeong—Han Kang - Shin Kam?

Dept. of Diagnostic Radiology, Daegu Catholic University Hospital,
v Dept. of Preventive Medicine, College of Medicine, Kyung pook National University,

Objective : The purpose of this study was to examine the relationship between bone mineral density
(BMD) and the metabolic syndrome.

Method : We conducted a cross—sectional study of 1204 adults(males: 364 females: 840) in a general
hospital health promotion center. They were grouped into the normal and lower BMD group according to
bone loss(osteopenia, osteoporosis), as determined by duel energy X—ray absorptiometery(DEXA). We
analyzed the association between BMD and metabolic syndrome by multiple logistic regression analysis.
After adjustment for age, weight, alcohol intake, smoking, regular exercise, regular intake of meals, and
menopausal status, odds ratios for the prevalence of the metabolic syndrome by gender were calculated
for lower BMD.

Results : After adjustment for the effect of potential covariates, the prevalence of metabolic syndrome was
associated with bone loss in men(p<0.001). If the odds ratio of normal group is 1.00, then that of the
lower BMD group is 3.07(95% CI = 1.83—5.16). The prevalence of metabolic alterations fitting the criteria of
metabolic syndrome was significantly decreased in High BMI, Low HDL in men and in High BMI in
women(p<0.05).

Conclusions : This study shows that BMD was associated with metabolic syndrome. Further studies needed
to obtain evidence concerning the association between BMD and metabolic syndrome.

Key Words : Bone mineral density, Metabolic syndrome, Cross—sectional study
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