7| =S nEtS X M133 K22 2011 ISSN: 1229-6155
J Korean Biol Nurs Sci 2011; 13(2): 134-141 www.bionursing.or.kr

Ofd LeR10| CiA IS =t SR Ay A

Ol - FADP

'MEtHefuEH ftS AL MESCStn ZHS et BIARIFYY, P MSTet ZhS st w4 MSTstn ZtSnfetd-ta

ol

Metabolic Syndrome and Bone Mineral Density among Elderly Korean Women
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Purpose: Although the risk factors of metabolic syndrome have been extensively studied, the association between osteoporosis and
metabolic syndrome has remained unclear in Korean elderly women. Yet to be determined are the effect of risk factors of metabolic
syndrome on osteoporosis in these subjects. The purpose of this study was to investigate how the risk factors of metabolic syndrome
affect the bone mineral density in Korean elderly women. Methods: One hundred twenty one elderly women from a community
center in Seoul elderly welfare center participated in this study. A structured questionnare was used to assess their demographics and
lifestyles. Participants' anthropometric information was also obtained by measuring heights, weights, and waist circumferences. The
blood samples were also obtained to measure blood glucoses and blood lipids. Bone mineral density was measured with the use of
ultra sono. Results: The prevalence of metabolic syndrome in our subjects was 58%. In multivariate regression analysis, fasting plas-
ma glucose level (p=.036) and triglycerides (p=.006) were significant factors predicting bone mineral density after adjusting age
and other factors of metabolic syndrome. In age-adjusted analysis, women with metabolic syndrome had significantly higher bone
mineral density as compared to those without metabolic syndrome (p=.026). Conclusion: Bone mineral density among elderly Ko-
rean women is associated with the level of blood glucose and triglycerides.
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@ SA3AY - Triglycerides (TG) = 150 mg/dL
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Table 1. General Characteristics of Study Subjects (N=121)
Metabolic No Metabolic
Syndrome Syndrome p*
(N=70) (N=51)

Age (y7) 735 (4.4) 72.7 (49) 344
Stiffness index 744 (154) 69.6(12.0) 065
BMI (kg/m?) 262(3.2) 242 (3.0) <001
BMI (kg/m?) 010

<230 (143) (37 25)

23.0-249 9(27.1) 3(255)

>250 41 (586) 9(37.25)
Height (m) 1.52 (0.05) 1. 51 (0.06) 545
Weight (kg) 60.3 (7.5) 554 (7.8) <.001
Waist circumference (cm) 87.5(7.2) 80.6(9.1) <.0001
SBP (mmHg) 139.3(16.7) 138.8 (20.6) 892
DBP (mmHg) 789(9.9) 780(12.9) 650
FPG (mg/dL) 105.3 (14.0) 98.2(11.8) <.001
TG (mg/dL) 181.7 (82.3) 102.5(28.7) <.0001
HDL (mg/dL) 464 (119 60.5(11.9) <.0001
LDL (mg/dL) 117.1(47.2) 1212 (30.2) 546
Cholesterol (mg/dL) 2006 (47.2) 205.0(29.2) 537
CRP (mg/dL) 0.16 (0.31) 0.18 (0.49) 769
Age of menopause (yr) 47 5(7.2) 50 8(53) 006
Number of offspring 3.1 0(1.5 369
Family history of osteoporosis 5 (7.9) 2 4.3) 434
History of fracture 27 (39.1) 18(35.3) 668
Smoking 0(0.0) 1(2.0) 239
Drinking 6(87) 4(82) 919
Coffee (caffeine consumption) 40 (59.7) 34 (66.7) 438
Exercise 264

None 22 (33.8) 12(214)

Irregular 9(13.9) 7(12.5)

Regular 34(523) 37(66.1)
Physical activity (Mets/week) 7588 (1218.1)  811.9(1086.9) 802
Education (yr) 040

None 26 (37.1) 12(235)

Elementary school or less 26(37.1) 27(529)

Middle school 13(186) 6(11.8)

High school 2(29) 6(11.8)

College graduate or more 3(4.3) 0(0.0)
History of HRT 14(20.0) 7(137) 368
Calcium supplement 8(114) 6(11.8) 955
Antihypertensive drugs 45 (64.3) 24.(47.1) 059
Hypoglycemic agents 15(214) 4(7.8) 047
Antihyperlipidemic drugs 17 (24.3) 12(23.5) 923
Gastritis medication 6(86) 3(59) 578
Arthritis medication 12(17.1) 11(21.6) 540
Osteoporosis medication 10(14.3) 8(15.7) 831

Values are mean (standard deviation) or number (%).

BMI=body mass index, WC=waist circumference, FPG=Fasting Plasma Glu-
cose, HDL = high-density lipoprotein, LDL = low-density lipoprotein, CRP=C-
reactive Protein, TG =triglyceride; SBP = systolic blood pressure, DBP =diastolic
blood pressure, HRT=hormone replacement therapy.

*Calculated by t-test or y*-test. p < .05.
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Table 2. Correlation between Clinical Markers and Stiffness Index
(N=121)

Stiffness Index

r p*
Age (yr) -0.290 002
BMI (kg/m?) 0.163 074
WC (cm) 0.101 271
FPG (mg/dL) 0237 010
HDL (mg/dL) 0.005 961
TG (mg/dL) 0254 006
SBP (mmHg) -0.007 937
DBP (mmHg) 0.065 476
CRP (mg/dL) 0.033 724
logCRP 0.053 571

BMI=body mass index, WC = waist circumference, FPG = Fasting Plasma Glucose,
HDL = high-density lipoprotein, TG = triglyceride, SBP = systolic blood pressure,
DBP =diastolic blood pressure, CRP = C-reactive Protein.

*Calculated by Pearson correlation analysis. p < .05.

Table 4. Total Stiffness Index for Persons with and without the Metabolic Syndrome

5.tiMSEZ /R TE 22

Lpo] S Lpolof AARAI 4B WIR Ak thAFEFRo] gl
1) ool FUEH SR p= 026, p= 044) AP MKk 1
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A A% A} e BEE R FYX 4 ofet
FE ALTA7} G 102 B 5o ofo] U} TAH O =]

A} A i AR 58%cfl A tiARSFto] Sl Ao =
- 0]+=2008 WAL --RE ZAFE 2K The fourth Korean
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Table 3. Relationship between Stiffness Index and Each Specific Com-

ponent for the Metabolic Syndrome (N=121)
B* SE t p
WC (cm) 0.026 0.166 0.16 875
FPG (mg/dL) 0.199 0.094 213 036
HDL (mg/dL) 0.137 0.101 1.36 77
TG (mg/dL) 0.049 0.017 2.79 006
SBP (mmHg) -0.086 0.103 -0.83 409
DBP (mmHg) 0.181 0.169 1.07 287

BMI=body mass index, WC=waist circumference, FPG=Fasting Plasma Glu-
cose, HDL = high-density lipoprotein, TG = triglyceride, SBP = systolic blood pres-
sure, DBP = diastolic blood pressure, SE = Standard Error.

*Beta coefficients; R? for the model = 0.24; Goodness of fit for the model: F=
3.56, p<.001. "Calculated by linear regression analysis. Adjusted by age, body
mass index, age of menopause. p < .05.

(N=121)

Metabolic syndrome No metabolic syndrome

Goodness of fit
Model (N=70) (N=51) p*
F p* Mean (SE) Mean (SE)
Age adjusted 8.18 <.001 74.7 (1.6) 69.1(1.9 026
Age, BMI adjusted 5.55 <.002 746 (1.6) 694 (1.9) 044
Fully adjusted" 1.22 269 76.8 (3.3) 72.5(3.8) 191

BMI=body mass index.

*Calculated by Generalized Linear Model. p< .05. "Adjusted by Age, BMI, menopause, exercise, physical activity, education, drinking, HRT, antihyperlipidemic drugs,

arthritis medication, osteoporosis medication.
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