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Prevalence of Metabolic Syndrome according to
Menopausal Status: The 5th Korea National Health &
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The purpose of this study was to investigate the prevalence and differences of risk factors of Metabolic
syndrome according to menopausal status. From the database of the 5th Korea National Health and
Nutrition Examination Survey (KNHANES V) conducted in 2012, data of 3,537 women who responded
to health interview and health examination questionnaires. The presence of Metabolic syndrome was
assessed using the International Diabetes Federation (IDF) criteria. The prevalence of Metabolic
syndrome was 17.3% in premenopause and 54.3% in postmenopause. BMI, waist circumference, blood
pressure, total cholesterol, LDL cholesterol, triglyceride, and Ferritin were higher in postmenopausal
women compared to premenopausal women. However, postmenopausal women had lower HDL
cholesterol and TIBC when compared to premenopausal women. Hypertension was the most prominent
characteristic of postmenopausal women. Low HDL cholesterol showed up as a meaningful factor in
premenopausal women. According to multiple regression analysis, waist circumference, fasting
glucose, and HDL cholesterol were independent predictors of menopause. Therefore, obesity control

and blood lipids management is recommended for postmenopausal women.
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Table 1. Clinical characteristics of the subjects
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Variables Postmenopause (n=1714) Premenopause (n=1823) p value
Age (years) 64.54+9.43 33.34+£11.25 <0.001**
Height (cm) 153.18%6.10 160.12+5.39 <0.001**
Weight (kg) 57.15%£9.01 57.35+9.70 0.512
BMI (kg/m?) 24.32+334 22.36+3.60 <0.001*
WC (cm) 82.04+9.06 74.34%9.04 <0.001**
Systolic BP (mmHg) 126.85+17.70 108.28+12.24 <0.001**
Diastolic BP (mmHg) 75.65+£9.61 71.36%+9.52 <0.001**
Total cholesterol (mg/dL) 200.43+37.46 179.51+32.93 <0.001**
HDL-cholesterol (mg/dL) 51.73£12.22 56.86+12.54 <0.001**
LDL-cholesterol (mg/dL) 121.75+£34.00 103.67£28.08 <0.001**
Triglyceride (mg/dL) 134.98+78.93 95.23+82.26 <0.001**
Glucose (mg/dL) 101.75+£22.68 91.39+16.45 <0.001**
HbA1c (%) 6.11+£0.90 5.51+£0.68 <0.001**
Ferritin (ng/mL) 69.90+63.28 30.63+32.11 <0.001**
Fe (ug/dL) 102.77+34.28 102.46+48.56 0.833
TIBC (ug/dL) 314.24+41.77 333.98+51.38 <0.001**
microalbumin (ug/mL) 23.88+91.33 19.04+116.57 0.202

Values are presented as Mean+SD. *»<0.001. Abbreviation: BMI, body mass index; WC, waist circumference; BP, blood pressure; HDL,
high density lipoprotein; LDL, low density lipoprotein; HbA1c, hemoglobin Alc; TIBC, total iron binding capacity.

Table 2. Differences of risk factors with and without metabolic syndrome in postmenopausal women

Postmenopause (n=1714)

Premenopause (n=1823)

Variables p value p value
MetS (n=930) Non-MetS (n=784) MetS (n=315) Non-MetS (n=1508)

Age (years) 65.88+9.00 62.89+9.68 <0.001** 39.59+8.51 32.03+11.31 <0.001**
Height (cm) 153.41+5.76 152.90+6.49 0.084 159.63+5.48 160.21+5.37 0.088
Weight (kg) 61.36+8.30 52.09+6.98 <0.001** 68.73+9.51 54.96+7.88 <0.001**
BMI (kg/mz) 26.04+3.05 22.26+2.36 <0.001** 26.93+3.28 21.40+2.86 <0.001**
WC (cm) 87.85+6.48 75.02+6.37 <0.001** 87.56+7.08 71.55+7.21 <0.001**
Systolic BP (mmHg) 130.47+16.51 122.74+18.09 <0.001**  116.58+15.83 106.51£10.56 <0.001**
Diastolic BP (mmHg) 76.58+9.98 74.63%9.00 <0.001** 77.02£11.73 70.18+8.53 <0.001**
Total cholesterol (mg/dL) 200.37+38.76 200.52+35.86 0.941 193.93+38.11 176.35+30.85 <0.001**
HDL-cholesterol (mg/dL) 49.09+11.50 54.92+12.31 <0.001** 4890+10.96 58.61+12.21 <0.001**
LDL-cholesterol (mg/dL) 121.02+35.38 122.64+32.27 0.346 113.22+34.28 101.55%£26.11 <0.001**
Triglyceride (mg/dL) 151.88+£88.28 114.45+59.79 <0.001**  159.36+153.69 81.36+£45.28 <0.001**
Glucose (mg/dL) 106.26+24.78 96.26+18.39 <0.001**  102.46+31.47 88.98+9.12 <0.001**
HbA1c (%) 6.26+0.97 5.92+0.76 <0.001** 5.91+£1.05 5.42+0.53 <0.001**
Ferritin (ng/mL) 73.49%63.99 65.57+62.19 0.013* 37.23+42.04 29.20+29.33 0.002*
Fe (ug/dL) 100.57+32.65 105.81+35.97 0.002* 100.10+47.17 103.07+£48.88 0.332
TIBC (pg/dL) 316.93+42.86 310.91+40.21 0.004* 348.64+58.10 330.63+49.12 <0.001**
microalbumin (ng/mL) 30.94+114.39 15.51+£50.52 <0.001** 36.73+241.59 15.11£59.74 0.146
Smoking, n (%) 54 (5.8) 58 (7.4) 0.196 45 (14.3) 176 (11.7) <0.001**

Values are presented as Mean+=SD.*p<0.05, *p<0.001. Abbreviation: MetS, metabolic syndrome; BMI, body mass index; WC, waist
circumference; BP, blood pressure; HDL, high density lipoprotein; LDL, low density lipoprotein; HbA1c, hemoglobin Alc; TIBC, total iron

binding capacity.
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Table 3. Prevalence of metabolic syndrome risk factors according to menopausal status

Metabolic syndrome risk factors Postmenopause (n=1714) Premenopause (n=1823) p value
WC (=80 cm) 1038 (60.6) 461 (25.3) <0.001**
Hypertriglyceridemia 517 (30.2) 208 (11.4) <0.001**
Low HDL-cholesterol 737 (43.0) 512 (28.1) <0.001**
High blood pressure or antihypertensive medication 1058 (61.7) 212 (11.6) <0.001**
High fasting glucose or diabetes medication 679 (39.6) 190 (10.4) <0.001**
Total prevalence of metabolic syndrome 930 (54.3) 315 (17.3) <0.001**

Values are presented as number (%).**p<0.001. Abbreviation: WC, waist circumference; HDL, high density lipoprotein.

1000+ Table 4. Complex samples multivariable linear regression with
—_ B @l Postmenopause menopause and metabolic syndrome risk factors
£ 3800- [ Premenopause
@ Metabolic syndrome risk factors i SE p value
S 6004 WC (cm) -0.251 0001  0.001*
S Glucose (mg/dL) -0.118 0.000  <0.001**
T 4004 HDL-cholesterol (mg/dL) 0.138 0.002 0.024*
= LDL-cholesterol (mg/dL) -0.053  0.002 0.723
= 2004 |'| Triglyceride (mg/dL) -0.005  0.000 0.951
] Total cholesterol -0.183 0.002 0.283
0 6 ai é 3 4 5 R?=0.223, *p<0.05, *p<0.001. Abbreviation: SE, standard error;
. i WC, waist circumference; HDL, high density lipoprotein; LDL, low
Number of risk factors for metabolic syndrome density lipoprotein.

Fig. 1. Difference between number of components of metabolic
syndrome and menopause.
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