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Table 1. Baseline characteristics of non-MetSyn and MetSyn

N(%)
Variables Total Non-MetS" MetS” p-value
age (year)
mean * SD 48.8+13.8 45.6+12.8 57.8+12.7  <0.0001
20~39 593 (27.75) 550 (35.12) 43 (7.53) <0.001
40~49 604 (28.26) 502 (32.06) 102 (17.86)
50~59 382 (17.88) 245 (15.64) 137 (23.99)
=60 558 (26.11) 269 (17.18) 289 (50.61)
Education level
High 406 (19.00) 373 (23.82) 33 (5.78) <0.001
Middle 1,045 (48.90) 821 (52.43) 224 (39.23)
Low 686 (32.10) 372 (23.75) 314 (54.99)
Smoking status
Never 1,963 (91.86) 1,457 (93.04) 506(88.62) 0.004
Ex-smoker 88 (4.12) 56 (3.58) 32 (5.60)
Current smoker 86 (4.02) 53 (3.38) 33 (5.78)
Alcohol
Non-drinker 451 (21.10) 294 (18.77) 157 (27.50) <0.001
Drinker 1,686 (78.90) 1,272 (81.23) 414 (72.50)
Regular Exercise
No 1,173 (54.89) 832 (53.13) 341 (59.72) 0.006
Yes 964 (45.11) 734 (46.87) 230 (40.28)
BMI (kg/m’)
<25 1,463 (68.46) 1,245 (79.50) 218 (38.18) <0.001
>25 674 (31.54) 321 (20.50) 353 (61.82)
Total 2,137 (100.00) 1,566 (78.28) 571 (26.72)

1) Non-MetS: Non-Metabolic syndrome, 2) Mets: Metabolic syndrome

_‘IO_



Table 2. Mean value of each metabolic syndrome components in non-MetSyn
and MetSyn

Total Non-Mets" MetS”
Risk factors (N=2,137) (N=1,566) (N=571) p-value
Mean+SD Mean+SD Mean+SD
BMI (kg/ m) 23.6+3.3 22.9+3.0 26.0£2.9 <0.0001
WC (cm) 79.2£9.1 76.2£7.9 87.3+7.1 <0.0001
SBP (mmHg) 116.9+18.4 111.8+15.2 131.0+19.2 <0.0001
DBP (mmHg) 75.0+10.2 72.749.2 81.2+10.2 <0.0001
TC (mg/dl) 185.8+34.9 182.0+34.2 196.2+34.8 <0.0001
TG (mg/dl) 111.3£59.4 92.2+41.5 163.7+68.8 <0.0001
HDL-cholesterol (mg/dl) 46.9+10.7 49.1+10.8 40.7+7.4 <0.0001
FBS (mg/dl) 93.5+18.7 89.5+11.4 104.5+28.1 <0.0001

1) Non-MetS: Non-Metabolic syndrome, 2) Mets: Metabolic syndrome

BMI: body mass index, WC: waist circumference, SBP: systolic blood pressure,
DBP: diastolic blood pressure, TC: total cholesterol, TG: triglyceride,

HDL: high density lipoprotein, FBS: fasting blood sugar.
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Table 3. Prevalence of metabolic syndrome risk factors in non-MetSyn and

MetSyn
N(%)
Risk factors Total Non-MetS" MetS” p-value
BP (mmHg)
>130/85 638 (29.80) 223 (14.24) 415 (72.68) <0.001
<130/85 1,499 (70.15) 1,343 (85.76) 156 (27.32)
FBS (mg/dl)
>110 191 (8.94) 33 (2.11) 158 (27.67) <0.001
<110 1,946 (91.06) 1,533 (97.89) 413 (72.33)
TG (mg/dl)
=150 436 (20.40) 119 (7.60) 317 (55.52) <0.001
<150 1,701 (79.60) 1,447 (92.40) 254 (44.48)
HDL-cholesterol (mg/dl)
<50 1,388 (64.95) 861 (54.98) 527 (92.29) <0.001
=50 749 (35.05) 705 (45.02) 44 (7.71)
WC (cm)
>80 945 (44.22) 421 (26.88) 524 (91.77) <0.001
<80 1,192 (55.78) 1,145 (73.12) 47 (8.23)
Total 2,137 (100.00) 1,566 (78.28) 571 (26.72)

1) Non-MetS: Non-Metabolic syndrome, 2) Mets: Metabolic syndrome
BP: blood pressure, FBS: fasting blood sugar, TG: triglyceride,

HDL: high density lipoprotein, WC: waist circumference.

54.85%, 14.98%, 29.96%,
69.49%, 63.44% = YeElY WA HoZ #H74 S #74 Ao vsted fFHE o =
9k T} (p<0.001).

19 A% A7

A8 APAAY AFEE FRRGS W AFAA A5 0

Mol m7 %ol wlste] 9o Lk(p<0.001) IFAAE] A4t 27)
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Table 4. Prevalence of risk factors of the metabolic syndrome among
premenopausal and postmenopausal women
N(%)
Risk factors Total Premenopausal Postmenopausal p-value
BP (mmHg)
>130/85 638 (29.85) 140 (11.39) 498 (54.85) <0.001
<130/85 1,499 (70.15) 1,089 (88.61) 410 (45.15)
FBS (mg/dl)
>110 191 (8.94) 55 (4.48) 136 (14.98) <0.001
<110 1,946 (91.06) 1,174 (95.52) 772 (85.02)
TG (mg/dl)
>150 436 (20.40) 164 (13.34) 272 (29.96)  <0.001
<150 1,701 (79.60) 1,065 (86.66) 636 (70.04)
HDL-cholesterol (mg/dl)
<50 1,388 (64.95) 757 (61.59) 631 (69.49) <0.001
>50 749 (35.05) 472 (38.41) 277 (30.51)
WC (cm)
>80 945 (44.22) 369 (30.02) 576 (63.44) <0.001
<80 1,192 (55.78) 860 (69.98) 332 (36.56)
Number of risk factors
0 405 (18.95) 326 (26.53) 9 (8.70) <0.001
1 665 (31.12) 506 (41.17) 159 (17.51)
2 496 (23.21) 246 (20.02) 250 (27.53)
3 379 (17.74) 123 (10.01) 256 (28.19)
4 156 (7.30) 22 (1.79) 134 (14 76)
5 36 (1.68) 6 (0.49) 0 (3.30)
>1 1,732 (81.05) 903 (73.47) 829 (91.30) <0.001
>2 1,067 (49.93) 397 (32.30) 670 (73.79)  <0.001
>3 571 (26.72) 151 (12.29) 420 (46.26) <0.001
>4 192 (8.98) 28 (2.28) 164 (18.06) <0.001
Total 2,137 (100.00) 1,229 (57.51) 908 (42.29)

BP: blood pressure, FBS: fasting blood sugar, TG: triglyceride,

HDL: high density lipoprotein, WC: waist circumference.
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Table 5. Parity related characteristics of non-MetSyn and MetSyn

N(%)
Variable Total Non-MetS" Mets” p-value
Age at first birth (years)
<20 114 (5.33) 55 (3.51) 59 (10.33)  <0.001
20~24 902 (42.21) 594 (37.93) 308 (53.94)
25~29 936 (43.80) 772 (49.30) 164 (28.72)
=30 185 (8.66) 145 (9.26) 40 (7.01)
No. of pregnancies
1 124 (5.80) 102 (6.51) 22 (3.85) <0.001
2~3 802 (37.53) 660 (42.15) 142 (24.87)
4+ 1,211 (56.67) 804 (51.34) 407 (71.28)
Age at menarche (years)
<16 1,187 (55.55) 980 (62.50) 207 (36.25)  <0.001
>16 950 (44.45) 586 (37.42) 364 (63.75)
Menopausal status
Pre 1,229 (57.51) 1,078 (68.84) 151 (26.44)  <0.001
Post 908 (42.49) 488 (31.16) 420 (73.56)
Ever use hormones
No 1,973 (92.33) 1,456 (92.98) 517 (90.54) 0.068
Yes 164 (7.67) 110 (7.02) 54 (9.46)
Total 2,137 (100.00) 1,566 (78.28) 571 (26.72)

1) Non-MetS: Non-Metabolic syndrome, 2) Mets: Metabolic syndrome

I
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Fr71Zke] 120 W Aee HA A AAo], 1270 o]
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Table 6. Characteristics of reproductive factors among premenopausal and
postmenopausal women

N(%)
Variable Total Premenopausal Postmenopausal P-value
Age at first birth (years)
<20 114 (5.33) 20 (1.63) 94 (10.35) <0.001
20~24 902 (42.21) 390 (31.73) 512 (59.39)
25~29 936 (43.80) 680 (55.33) 256 (28.19)
>30 185 (8.66) 139 (11.31) 46 (5.07)
No. of pregnancies
1 124 (5.80) 99 (8.06) 25 (2.75) <0.001
2~3 802 (37.53) 629 (51.18) 173 (19.05)
>4 1,211 (56.67) 501 (40.76) 710 (78.19)
History of lactation
No 307 (14.37) 254 (20.67) 53 (5.84) <0.001
Yes 1,830 (85.63) 975 (79.33) 855 (94.16)
Mean duration of lactation (months)
0 307 (14.37) 254 (20.67) 3 (5.84) <0.001
1~5 376 (17.60) 335 (27.26) 1 (4.52)
6~12 827 (38.72) 484 (39.38) 343 (37 82)
13~24 423 (19.80) 136 (11.07) 287 (31.64)
=25 203 (9.50) 20 (1.63) 183 (20.18)
Age at menarche (years)
<16 1,187 (55.55) 910 (74.04) 277 (30.51) <0.001
>16 950 (44.45) 319 (25.96) 631 (69.49)
Ever use hormones
No 1,973 (92.33) 39 (3.17) 125 (13.77) <0.001
Yes 164 (7.67) 1,190 (96.83) 783 (86.23)
Total 2,137 (100.00) 1,229 (57.51) 908 (42.29)
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Table 7. Risk of metabolic syndrome associated with parity related

characteristics
. OR(95% CI) OR(95% CI)
Variables - T - 7
Adjusted Adjusted
Age at first birth (years)
<20 1.0 1.0
20~24 0.88 (0.57-1.37) 0.85 (0.53-1.35)
25~29 0.61" (0.38-0.96) 0.71 (0.43-1.18)
>30 0.85 (0.48-1.51) 0.96 (0.51-1.80)
No. of pregnancies
1 1.0 1.0
2~3 0.86 (0.50-1.48) 0.89 (0.49-1.60)
4+ 0.97 (0.57-1.65) 0.84 (0.47-1.51)
Age at menarche (years)
<16 1.0 1.0
>16 1.43" (1.14-1.80) 1.427 (1.10-1.83)
Menopausal status
Pre 1.0 1.0
Post 2397 (1.68-3.41) 1.85" (1.27-2.71)
Ever use hormones
No 1.0 1.0
Yes 1.03 (0.72-1.47) 1.00 (0.67-1.48)

t Adjusted for age
¥ Adjusted for age, smoking, drinking, education level, regular exercise and BMI

* p<.05 **p<.0l **p<.001

BgolR)o] YAZFF R v
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Table 8. Risk of metabolic syndrome associated with reproductive factors

OR(95% CI)

OR(95% CI)

Variables Adjusteclar Ad]’us’ced:F
Age at first birth (years)
<20 1.0 1.0
20~24 0.80 (0.52-1.24) 0.80 (0.50-1.28)
25~29 0.58 (0.36-0.91) 0.69 (0.41-1.14)
>30 0.83 (0.46-1.47) 0.88 (0.47-1.68)

No. of pregnancies
1

2~3

4+

Mean duration of lactation (months)
0
1~5
6~12
13~24
=25

Age at menarche (years)
<16
>16

Menopausal status
Pre
Post

1.0
0.91 (0.52-1.58)
0.96 (0.55-1.67)

1.0
0.86 (0.59-1.25)
0.70 (0.48-1.03)
0.80 (0.60-1.06)
0.72 (0.50-1.04)

1.0
1.30" (1.03-1.65)

1.0

224" (1.56-3.20)

1.0
0.92 (0.50-1.69)
0.85 (0.47-1.56)

1.0
0.87 (0.58-1.30)
0.78 (0.52-1.17)
0.79 (0.58-1.08)
0.86 (0.58-1.28)

1.0
1.37 (1.06-1.77)

1.0

1.83" (1.24-2.69)

t Estimated by multiple logistic regression models including the variables in the table

and age

¥ Estimated by multiple logistic regression models including the variables in the table

and age, smoking, drinking, education level, regular exercise and BMI

* p<.05 *p<01 ***p<.001

0
Z A Y I, 25~294 4 &3
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Table 9. Risk of Metabolic Syndrome associated with reproductive factors

stratified by menopausal status

Premenopausal postmenopausal
Variable OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Adjusted* Adjusted$ AdjustedJr Adjusted*
Age at first birth (years)
<20 1.0 1.0 1.0 1.0
20~24 1.10 (0.31-3.92) 1.45 (0.36-5.84) 0.72 (0.46-1.14) 0.71 (0.43-1.16)
25~29 0.69 (0.19-2.45) 1.02 (0.25-4.20) 0.53" (0.32-0.88) 0.64 (0.36-1.11)
>30 0.78 (0.20-3.05) 1.12 (0.25-5.10) 1.06 (0.51-2.20) 1.06 (0.48-2.36)
No. of pregnancy
1 1.0 1.0 1.0 1.0
2~3 1.09 (0.50-2.38) 1.14 (0.49-2.67) 0.54 (0.23-1.28) 0.65 (0.26-1.63)
>4 1.06 (0.48-2.35) 0.99 (0.41-2.36) 0.65 (0.29-1.46) 0.64 (0.27-1.54)
Mean duration of lactation (months)
0 1.0 1.0 1.0 1.0
1~5 0.88 (0.51-1.54) 1.01 (0.55-1.85) 0.79 (0.34-1.85) 0.78 (0.32-1.93)
6~12 1.27 (0.78-2.07) 1.28 (0.74-2.19) 1.05 (0.59-1.90) 1.04 (0.56-1.96)
13~24 1.02 (0.52-1.99) 0.91 (0.43-1.92) 0.93 (0.51-1.70) 0.85 (0.45-1.63)
>25 1.27 (0.38-4.22) 1.44 (0.36-5.66) 0.87 (0.46-1.64) 0.90 (0.46-1.78)

Age at menarche, years
<16 1.0 1.0 1.0 1.0
>16 150" (1.03-2.18) 1.21 (0.91-1.62) 1.50 (0.97-2.32) 1.27 (0.93-1.75)

* Adjusted for age
¥ Adjusted for age, smoking, drinking, education level, regular exercise and BMI
* p<.05

>~

HALE S FFo weh F3hE 164 o] dH o] F 9 542 Table 103 2o 7]
o] AL 164 oldo] oF 1572cm, 164 ©o|F7F oF 1546cmoE  UEMGEA
(p<0.0001), AF ZA-F 164 oA} o]Folx A o7} gl BMI, WC,
SBP, DBP, & F#ZHE, THAY, T5A I 164 o] Hlst] o] %
o #2(p<0.0001) ®¥F¥, HDL F#lZHE2 164 ol Hlate] o]Fo o w3

Th(p<0.05). Fx7l & F& 164 olFe] 379%<dl HIEte] 164 o] FE 831%

rlo

2 164 ol Fo Fxe HlEo]l ¥ L ASE YENH(p<0.001).



Table 10. Characteristics of before and after 16-years of age stratified by the

presence or absence of MetSyn

Less than 16-year-old

16-year-old or older

Variable Total Non-Mets”  Mets” Total Non-Mets"  Mets” p-value
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Height (cm) 1572460 1575459  155.8+6.2 154.6+6.1 155.1%6.2 153.9+59 <0.0001
Weight (kg) 57.9+8.8 56.5+7.9 64.419.9 57.8+8.4 55.7+8.0 61.1£79 0.74
BMI (kg/m’) 234134 22.8+3.0 26.5£3.3 241431 23.1£2.8 25.742.7 <0.0001
WC (cm) 77.5£9.0 75.4+7.6 87.618.1 81.2+8.9 77.5%8.2 87.1+6.5 <0.0001
SBP (mmHg) 112.3+15.8 109.1+13.1 127.2+18.7 122.7+19.8 116.3+17.3 133.1+19.2 <0.0001
DBP (mmHg) 73.319.5 71.8+8.7  80.4+101 77.1£10.6 74298  81.7+10.3 <0.0001
TC (mg/dl) 180.5+33.0 177.7+32.8 193.9+30.8 192.4+36.0 189.1+£35.2 197.5+36.8 <0.0001
TG (mg/dl) 104.5£57.8  90.6+42.4 170.4+73.7 119.7+60.2 94.8+39.7 159.9+65.6 <0.0001
(Pnﬂ?g%{;"lef’teml 473+107 487108  40.6x7.1 463+10.6 49.7+10.9  40.8+75 0.03*
FBS (mg/dl) 91.4+16.4 88.5+8.7 105.0+31.0  96.1£20.9 91.1+14.7 104.1+26.3 <0.0001
N(%)
Diabetes
No 1,142(94.21) 974(85.29) 168(14.71) 871(91.68) 576(66.13) 295(33.87) <0.001
Yes 45(3.79) 6(13.31) 39(86.67) 79(8.31)  10(12.66)  69(87.34)
Total 1,187(55.55) 980(82.56) 207(17.44) 950(44.45) 586(61.68) 364(38.32)

1) Non-MetS: Non-Metabolic syndrome, 2) Mets: Metabolic syndrome
BMI: body mass index, WC: waist circumference, SBP: systolic blood pressure,
DBP: diastolic blood pressure, TC: total cholesterol, TG: triglyceride,
HDL: high density lipoprotein, FBS, fasting blood sugar.
Diabetes: Fasting glucose level >126mg/dl or patients taking hypoglycemic agents

medication or insulin- injecting patients
* p<.05
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Abstract

Prevalence of a Female Metabolic Syndrome and

Analysis on It's Related Factors in Korea

Hun Young Im
Graduate School of Public Health

Yonsei University, Seoul, Korea
(Directed by professor Sun Ha Jee, PhD, MHS)

This study was performed to determine related factors of prevalence of
metabolic syndrome among Korean females by using data from 2005 National
Health and Nutritional Survey and to investigate metabolic syndrome based on
WHO Asia-pacific criteria(APC) of abdominal obesity and National Cholesterol
Education Program Adult Treatment Panel II(NCEP-ATPII). As subjects 2,137
married females aged 20 years or above without a specific disease were
recruited and X®-test, student t-test and multiple logistic regression analysis
were conducted with stata program 9.0 for statistical analysis. The results could

be summarized as follows.

Prevalence rate of metabolic syndrome of married females aged 20 years or
above was 26.72% in Korea and the prevalence was increased with growing
age. In particular, that of the females aged 60 years or above was recorded to

be considerably high. Prevalence rates of metabolic syndrome by cardiovascular
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risk factors were 29.80%, 8.94%, 20.40%, 64.95% and 44.22% in high blood
pressure, fasting blood sugar, high neutral fats, low HDL cholesterol and
abdominal obesity groups. According to results of analysis on risk of metabolic
syndrome of parity related characteristics(age giving birth to a first baby,
frequency of pregnancy, age of menarche and menopause and hormone
therapy) revising age, and on the risk of reproductive factors(age giving birth
to a first baby, frequency of pregnancy, average period of breast feeding, age
of menarche and menopause) revising with age and reproductive factors, the
prevalence was decreased when age giving birth to firs baby was 25~29 years
and it was increased when subjects experienced menarche at 16 or more years
old or they were in menopause. In addition, the results revising general
characteristics(age, education level, smoking, drinking, regular exercise and BMI)
and revising both of general characteristics and reproductive factors showed
that the prevalence grew when females experienced menarche at 16 or more
years old or they were in menopause. Analysis on the risk of reproductive
factors(age giving birth to a first baby, frequency of pregnancy, average period
of breast feeding and age of menarche) before and after menopause by
revising age, reported that the risk of females experiencing menarche at 16 or
more years old was higher compared to that of females doing at less than 16
old years old in subjects before menopause and it was declined when females

gave birth to a first baby at 25~29 years old in females after menopause.

In conclusion, related factors of metabolic syndrome among females were
found to be age giving birth to a first baby, age of menarche and menopause.
However, more researches are necessary to determine whether age of menarche

is a predictive factor of metabolic syndrome in females.

Key words : female, metabolic syndrome, prevalence, related factors
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#5 1 - Definition of metabolic syndrome

B2 1. Definition of metabolic syndrome
WHO NCEP-ATP I IDF This study
(1998) (2001) (2005)

Diabetes, IFG, IGT, More than 3 out of 5 Abdominal obesity More than 3 out of
or IR plus more risk factors and more than 2 5 risk factors
than 2 out of 4 out of 4 risk factors

risk factors
Risk 1-1. WHR 1. Abdominal obesity =~ Abdominal obesity 1. Abdominal
factor Male:>0.9, WC (cm) based on the waist obesity
Female:0.85 Male: >102, circumference of WC(cm)
1-2. BMI>30kg/ m’ Female: >88 each race Male: >90,
Female: >80
2-1. 2. 1. 2.
Hypertriglyceridemi =~ Hypertriglyceridemia Hypertriglyceridemia Hypertriglyceridemia
a triglyceride level triglyceride level triglyceride level
triglyceride level >150 mg/dL >150 mg/dL >150 mg/dL
>150mg/dL
2-2. Low HDL 3. Low HDL 2. Low HDL 3. Low HDL

cholesterol level
HDL-C(mg/dL)
Male: <40,

Female: <50

cholesterol level
HDL-C(mg/dL)
Male: <35,

Female: <39

cholesterol level

HDL-C(mg/dL)
Male: <40,
Female: <50

or pharmacotherapy

cholesterol level
HDL-C(mg/dL)
Male: <40,

Female: <50

3. Hypertension 4. Hypertension
Blood Pressure

>130/85 mmHg

Blood Pressure
>140/90 mmHg

3. Hypertension
Blood Pressure
>130/85 mmHg

or pharmacotherapy

4. Hypertension
Blood Pressure
>130/85 mmHg

or pharmacotherapy

4. Microalbuminuria 5. Glucose intolerance
>20g/min) fasting glucose

>110 mg/dL

4. Glucose intolerance
fasting glucose
>100 mg/dL

or pharmacotherapy

5. Glucose intolerance
fasting glucose
>110 mg/dL

or pharmacotherapy

IFG: impaired fasting glucose, IGT: impaired glucose tolerance,
IR: insulin resistance, BMI: body mass index, WC: waist circumference
WHR: waist to hip ratio, HDL-C: HDL-cholesterol
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