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Abstract The purposes of this study were to examine the actual state of the metabolic syndrome among
pre- and post-menopausal women and investigate related factors affecting their metabolic syndrome.
The primitive data of the 7th Korea National Health and Nutrition Examination Survey (2016~2018) were
used. The subjects included 5,429 women aged 30-64 years who answered for all the variables. Of them,
3,195 were pre-menopausal, and 2,234 were post-menopausal. Data was analyzed using chi-square tests,
t-test and multiple logistic regression analysis with the IBM SPSS Version 21.0 Statistical Program. The
findings showed that the symptoms of the metabolic syndrome were higher in post-menopausal women
than pre-menopausal women. The related factors of pre-menopausal women were age, educational
background, subjective health status, obesity, current smoking, amount of drinking, and mean nutrient
adequacy ratio. Those post-menopausal women had an educational background, economic status,
subjective health status, obesity and muscular motion. These findings imply that environmental elements,
such as mean nutrient adequacy ratio and muscular motion, affect their metabolic syndrome and factors
that cannot be regulated or changed, such as age and menopause. The findings can reinforce education
on the improvement and practice of dietary life, provide an exercise program, including various types
of strength exercise and set a strategy to promote and enhance women's health.
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Table 1. The distribution of metabolic syndrome

before and after menopause
Unit = n(%)

Postmeno
pausal

Premeno

pausal Total

Normal | 2879( 90.1) | 1581( 70.8) | 4460( 82.2) | <.001

MetS 316( 9.9 653( 29.2) 969( 17.8)

Total 3195(100.0) | 2234(100.0) | 5429(100.0)

MetS: Metabolic syndrome
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Table 2. Differences in metabolic syndrome by socio-demographic
Unit = n(%)
Premenopausal Postmenopausal Total
Variables (n=3195) (n=2234) (n=5429)
Normal MetS p Normal MetS p Normal MetS p
Age(year) 30-49 2634(91.4) | 247( 8.6) | <001 116(80.0) 29(20.0) 012 | 2750(90.9) | 276( 9.1) | <.001
50-64 245(78.0) 69(22.0) 1465(70.1) | 624(29.9) 1710(71.2) | 693(28.8)
Educational |Under elementary 36(63.2) 21(36.8) | <.001 | 296(57.5) | 219(42.5) | <001 | 332(58.0) | 240(42.0) | <.001
status Middle school 80(74.8) 27(25.2) 302(67.6) | 145(32.4) 382(69.0) | 172(31.0)
High school 969(86.0) 58(14.0) 610(75.1) 202(24.9) 1579(81.4) | 360(18.6)
Above College 1794(94.2) | 110( 5.8) 373(81.1) 87(18.9) 2167091.7) | 197( 8.3)
Economic Low 167(82.3) 36(17.7) | <001 | 179(59.5) | 122(40.5) | <.001 | 346(68.7) | 158(31.3) | .001
status Moderate low 659(88.3) 87(11.7) 396(67.2) | 193(32.8) 1055(79.0) | 280(21.0)
Moderate high 988(89.7) 114(10.3) 447(71.4) 179(28.6) 1435(83.0) | 293(17.0)
High 1065(93.1) 79( 6.9) 559(77.9) 159(22.1) 1624(87.2) | 238(12.8)
Marriage Married 2482(90.4) | 263(9.6) | <001 | 1284(71.5) | 513(28.5) | .355 | 3766(82.9) | 776(17.1) | <.001
status Single 246(91.4) 23( 8.6) 25(67.6) 12(32.4) 271(88.6) 35(11.4)
Etc. 151(83.4) 30(16.6) 272(68.0) 128(32.0) 423(72.8) 158(27.2)
Total 2879(90.1) | 316( 9.9) 1581(70.8) | 653(29.2) 4460(82.2) | 969(17.8)
MetS: Metabolic syndrome
Table 3. Differences in metabolic syndrome by health related behaviors
Unit = n(%)
Premenopausal Postmenopausal Total
Variables (n=3195) (n=2234) (n=5429)
Normal MetS p Normal MetS p Normal MetS p
Subjective  |Bad 344(80.8) 82(19.2) <.001 272(56.4) 210(43.6) | <.001 | 616(67.8) 292(32.3) | <.001
health Normal 1574(90.1) | 173( 9.9) 878(71.0) 358(29.0) 2452(82.2) | 531(17.8)
status Good 96(94.0) 61( 6.0) 431(83.5) 85(16.5) 1392(90.5) | 146( 9.5)
Obesity Normal 2327(96.9) | 75(3.1) | <001 | 1235(81.6) | 278(18.4) | <.001 | 3562(91.0) | 353( 9.0) | <.001
Obese 552(69.6) 241(30.4) 346(48.0) 375(52.0) 898(59.3) 616(40.7)
Smoking Ex-smoker, No 2737(90.8) | 278( 9.2) | <.001 | 1512(70.8) | 623(29.2) | .810 | 4249(82.5) | 901(17.5) | .003
Current-smoker 142(78.9) 38(21.1) 69(69.7) 30(30.0) 211(75.6) 68(24.4)
Drinking No 616(87.1) 91(12.9) .003 571(67.7) 273(32.3) | .012 | 1187(76.5) | 364(23.5) | <.001
Above lcup/month| 2263(91.0) | 225( 9.0) 1010(72.7) | 380(27.3) 3273(84.4) | 605(15.6)
Walking No 1828(89.8) | 207(10.2) | .480 902(68.4) 417(31.6) | .003 | 2730(81.4) | 624(18.6) | .064
PA Yes 1051(90.6) | 109( 9.4) 679(74.2) | 236(25.8) 1730(83.4) | 345(16.6)
Aerobic No 1624(90.5) | 171( 9.5) | .435 875(67.4) | 424(32.6) | <.001 | 2499(80.8) | 595(19.2) | .002
PA Yes 1255(89.6) | 145(10.4) 706(75.5) | 229(24.5) 1961(84.0) | 374(16.0)
Resistance  |No 2445(89.8) | 278(10.2) | .147 | 1289(68.8) | 585(31.2) | <.001 | 3734(81.2) | 863(18.8) | <.001
PA Yes 434(91.9) 38( 8.1) 292(81.1) 68(18.9) 726(87.3) 106(12.7)

MetS: Metabolic syndrome, PA: Regular physical activity
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Table 4. Nutrient adequacy ratio (NAR) and Mean adequacy ratio (MAR) according to metaboic syndrome

Unit = Mean+SD

Premenopausal Postmenopausal Total
Variables (n=3195) (n=2234) (n=5429)
Normal MetS p Normal MetS ) Normal MetS p
NAR
(Nutrient Adequcy Ratio)
Energy .83+.20 T7+.22 <.001 .82+.20 81+.21 .073 .82+.20 79+.21 <.001
Protain 91+.17 .85+.22 <.001 .89+.19 .86+.20 .016 90+.12 .86+.21 <.001
Calcium .63£.26 .55+.26 <.001 .60+.26 54+.26 <.001 .62+.26 .55+.26 <.001
Phosphorus 94+.14 .90+.18 <.001 94+.15 92+.16 041 94+.14 91+.17 <.001
Iron 72+.25 .69+.27 .100 .90+.18 .90+.18 994 .78+.24 .83+.24 <.001
Vitamin A .70+.29 .65%.29 .004 73+.29 .67£.30 <.001 71+.29 .67+.30 <.001
Thiamine 84+.21 .80£.23 .003 .84+.21 .83£.22 322 84+.21 .82+.22 011
Riboflavin .88+.19 .81+.24 <.001 .86+.21 .82+.24 <.001 .88+.20 .82+.24 <.001
Niacin .78+.23 .70%.25 <.001 73+.24 71+.24 .028 .76+.23 71+.23 <.001
Vitamin C .50+.31 46+.31 .025 .55+.32 51+.32 .012 52+.32 .50+.32 .046
MAR
(Mean Adequacy Ratio)
MAR 77+.17 72+.19 <.001 79+.17 76+.18 {.001 .78+.17 74+.18 <.001

MetS: Metabolic syndrome
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Table 5. Factors which make an effect on Metabolic syndrome of the subjects

Premenopausal Postmenopausal Total
Variables (n=4107) (n=2234) (n=6341)
OR 95% CI OR 95% CI OR 95% CI
(Lower-Upper) (Lower-Upper) (Lower-Upper)

Age (ref.: 30-49 yrs)

50-64 yrs 2.36 (1.62 - 3.44) 1.58 (.99 - 2.51) 2.15 (1.61 - 2.86)
Educational status (ref.: Under elementary)

Middle school .65 (.28 - 1.50) .88 (.66 - 1.18) .90 (.68 - 1.18)

High School .50 (24 - .1.01) 77 (.58 - 1.00) .78 (.6 - 1.00)

Above College 31 (.15 - .65) .61 (.43 - .85) .52 (.39 - .69)
Economic status (ref.: Low)

Moderate low 1.15 (.69 - 1.94) .89 (64 - 1.23) .92 (.70 - 1.20)

Moderate high 1.32 (79 - 2.21) .78 (.56 - 1.08) .89 (67 - 1.16)

High 1.17 (.68 - 2.02) .69 (.49 - .98) .78 (.58 - 1.04)
Marriage status (ref.: Married)

Single .92 (.55 - 1.53) 1.09 (.50 - 2.39) .99 (.66 - 1.50)

Etc 1.33 (79 - 2.22) 93 (71 - 1.22) .96 (75 - 1.22)
Subjective health status (ref.: Bad)

Normal .59 (.42 - .83) .64 (.50 - .81) .63 (.52 - .76)

Good .40 (.27 - .60) .36 (.26 - .49) .38 (.30 - .49)
Obesity (ref.: Normal)

Obese 1242 | (9.29 - 16.61) | 420 | (3.43-5.15 | 617 (5.25 - 7.25)
Smoking (ref.: No, Ex-smoker)

Current-smoker 2.24 (1.41 - 3.56) .80 (.49 - 1.31) 1.41 (1.01 - 1.97)
Drinking (ref.: No)

Above 1lcup/month .66 (.48 - .89) .85 (.69 - 1.04) .79 (.66 - .93)
Walking PA (ref.: No)

Yes .89 (.65 - 1.22) 91 (72 - 1.14) .90 (75 - 1.09)
Aerobic PA (ref.: No)

Yes 1.33 (.98 - 1.80) .82 (.66 - 1.04) 1.01 (84 - 1.21)
Resistance PA (ref.: No)

Yes 1.31 (.87 - 1.98) .68 (.50 - .93) .83 (.65 - 1.06)
MAR (Mean Adequacy Ratio)

MAR .26 (.13 - .55) .88 (.49 - 1.56) .54 (34 - .85)
Menopause (ref.: No)

Yes 1.59 (1.21 - 2.09)
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