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Objectives: The aim of the study was to investigate the association between metabolic syndrome and osteoporosis in Korean adults aged over 50 years
old. Methods: The study subjects were 5,529 Korean adults aged over 50 years old who participated in the first year and second year of the Korea
National Health and Nutrition Examination Survey (2015-2016). The data were analyzed by frequency analysis, descriptive analysis, chi-square test, t-test
and multiple logistic regression analysis. Results: The prevalence of osteoporosis diagnosed by doctor 7.6% for men and 26.0% for women, respectively.
In multiple logistic regression analysis, the odds ratio (OR) for osteoporosis (OR 1.26, 95% confidence interval: 1.04-1.54) in abnormal triglyceride sub-
jects were significantly higher than those of normal triglyceride. Conclusions: There was a significant association between triglyceride and osteoporosis
in Korean adults aged over 50 years old. Further study is needed to analyze the association between metabolic syndrome and osteoporosis.
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Table 1. Prevalence of osteoporosis according to general characteristics
Osteoporosis Osteoporosis
Variables p-value Variables p-value
No Yes No Yes
Total 4,614 (86.3) 915(13.7) 1-4/mon 1,143 (89.7) 148 (10.3)
Sex <0.001 >2/wk 1,006 (95.7) 63 (4.3)
Male 2,293 (97.9) 57 (2.1) Perception of stress 0.504
Female 2,321 (76.1) 858 (23.9) Low 965 (85.6) 230(14.4)
Age (y) <0.001 High 3,617 (86.5) 678 (13.5)
50-59 1,744 (94.5) 121(5.5) Smoking status <0.001
60-69 1,481 (82.5) 323(17.5) Nonsmoker 2,574 (79.0) 810(21.0)
>70 1,389 (76.4) 471 (23.6) Ex-smoker 1,326 (96.2) 65 (3.8)
Marital status <0.001 Current smoker 688 (96.5) 33(3.5)
Single 79(90.4) 7(9.6) Average sleep time (hr) 0.660
Married with spouse 3,584 (89.3) 544(10.7) <7 1,613 (86.0) 338(14.0)
Separation-Divorced-Bereaved 951 (75.4) 363 (24.6) 7-9 2,642 (86.4) 516 (13.6)
Education level <0.001 >9 312(87.8) 51(12.2)
< Elementary school 1,635(76.0) 567 (24.0) Strength exercise (/1wk) <0.001
Middle school 733(84.5) 157 (15.5) 0 3,569 (84.6) 806 (15.4)
High school 1,285 (92.5) 123(7.5) 1-2 266 (91.6) 29(8.4)
>College 926 (95.0) 61 (5.0) >3 756 (92.1) 74(7.9)
Monthly household income level <0.001 Skipping breakfast (/1day) 0.036
Low 1,281 (76.9) 433 (23.1) No 4,149 (85.9) 848 (14.1)
Middle low 1,192 (85.6) 226 (14.4) Yes 460 (89.6) 66 (10.4)
Middle high 1,002 (89.9) 139(10.1) Perception of nutrition information <0.001
High 1,125(92.6) 114 (7.4) No 1,895 (82.6) 482 (17.4)
Subjective health status <0.001 Yes 2,718 (88.6) 433 (11.4)
Good 1,135 (92.6) 109 (7.4) Calcium consumption (mg/day) 0.001
Fair 2,376 (87.4) 433(12.6) <700 3,816 (85.3) 813(14.7)
Poor 1,101 (77.8) 373(22.2) >700 791 (91.1) 100 (8.9)
Drinking frequency (/1y) <0.001 Body mass index (kg/m?) 2419+051 23.85+0.10 0.005
<1/mon 2,442 (80.8) 699 (19.2)
Values are presented as numbers (%) or mean + standard deviation.
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Table 2. Prevalence of osteoporosis according to components of metabol-
ic syndrome

Osteoporosis
Variables p-value
Negative (n=4,614) Positive (h=915)
Components of MS
Blood pressure 0.109
Normal 1,769 (87.3) 322(12.7)
Abnormal 2,845 (85.6) 593 (14.4)
Fasting blood sugar 0.018
Normal 2,381 (85.2) 525(14.8)
Abnormal 2,233 (87.6) 390(12.4)
HDL-cholesterol <0.001
Normal 2,199 (89.6) 323(104)
Abnormal 2,415 (83.3) 592 (16.7)
Triglyceride 0.001
Normal 2,391 (87.9) 405 (12.1)
Abnormal 2,223 (84.6) 510(15.4)
Waist circumstance 0.011
Normal 2,995 (87.2) 553(12.8)
Abnormal 1,619 (84.6) 362(15.4)

HAS=20| W2 SCSE &+

SEEY A (14.8%)0] H]’%ﬂ*o (12.4%) 0} Zths-5
IS 4 TH(p =0.018). AU e X e 2| 1 Xo“ok (16.7%)
o] AAH(104%) K} Hths-5 FHEo] 25 w3kt
S/AAR WP T (154%)0] A3t (12.1%) e Eths5 %toﬂ%ol i
OfEHA| 4 THp <0.001). B efEe] BId=H(154%)0] 4/ (12.8%) 1
oS T EC] %94’81474] =94 tHp=0.011) (Table 2). thASF!
& Qo] L= 07001 7% 9.5%, 17091 7% 11.8%, 27121 749~ 14.2%,
37091 75 14.5%, 47H 739-16.9%, 57021 7 14.1% 5 ZTF3-% &
Eol freleh Ao l7F AATH(p = 0.001). THASF- ﬂ1}4(15.3%)°l
AA(12.29%) He} S-S EO] vAOVﬂ =8ktH(p =0.001).
Q- BIARE 14.4%, A 12.7% 2 STha-5 -G 8ol f-olt x}o]
7} 3191ck(p = 0.109) (Table 3).

iAS 2=t SCEEEe| Hay

O v AAILo] AR W AFH] 0.85 (95% confidence interval,
95% CI 0.68-1.08) = FA| 4] -0/ YUSATE F v dto] A4t
BT} W24] 0.86 (95% CI: 0.69-1.09) 0. & FA A §-0)4-2- ¢lolck 12
LA el e 2| v to] ATt el i AkE] 114 (95% CI:
092-L14) = 5A A {032 JUSITE S/ vl dwto] /=it
TLAH] 1.26 (95% CI: 1.04-1.54) 0. 2 EA| 7] §-0140-8 HT) thals3
ot SAFLo] AAER T AH] 1.05 (95% Cl: 0.86-1.28) % EA|14] 8-
738 ATk tiASS=E 172l 7 07091 -k 17491
Z}H] 1.11 (95% CI: 0.76-1.63), 27121 73-¢- n.2}H] 1.33 (95% CI: 0.90-
1.97), 371101 745~ 7 24 1.26 (95% CI: 0.86-1.82), 47]101 7% 7 2}u)
1.34 (95% CI: 0.86-2.08), 57191 7%~ 2. 2}41] 1.03 (95% CI: 0.63-1.68) O &

Zrs]

Table 3. Prevalence of osteoporosis according to number of metabolic
syndrome components

Osteoporosis
Variables Negative Positive p-value
(n=4,614) (n=915)
Number of MS components 0.001
0 519(90.5) 68 (9.5)
1 857 (88.2) 140(11.8)
2 970 (85.8) 203 (14.2)
3 990 (85.5) 215(14.5)
4 822(93.1) 189 (16.9)
5 456 (85.9) 100 (14.1)
Metabolic syndrome (= 3) 0.001
No 2,346 (87.8) 411 (12.2)
Yes 2,268 (84.7) 504 (15.3)

MS, metabolic syndrome; HDL, high density lipoprotein.
Values are presented as numbers (%).
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Table 4. Multiple logistic regression analysis on the prevalence of osteopo-
rosis according to metabolic syndrome

. Adjusted OR*
Variables O:R (95% Cl)
Components of MS

Blood pressure (ref.: nomal)

Abnormal 0.85 (0.68-1.08)
Fasting blood sugar (ref.: normal)

Abnormal 0.86 (0.69-1.09)
HDL-cholesterol (ref.: normal)

Abnormal 1.14(0.92-1.41)

Triglyceride (ref.: normal)
Abnormal 1.25(1.03-1.53)

Waist circumstance (ref.: normal)

Abnormal 1.19(0.91-1.55)
Metabolic syndrome (= 3) (ref:: no)
Yes 1.05 (0.86-1.28)
Number of MS components (ref.: 0)
1 1.11(0.76-1.63)
2 1.33(0.90-1.97)
3 1.26 (0.86-1.82)
4 1.34(0.86-2.08)
5 1.03 (0.63-1.68)

MS, metabolic syndrome; OR, odds ratio; Cl, confidence interval; ref, refer-
ence.

*Adjusted for sex, age, marital status, education level, monthly household
income level, subjective health status, drinking frequency, smoking status,
strength exercise, skipping breakfast, perception of nutrition information,
calcium consumption.
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