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Differences of Prevalence and Components of Metabolic Syndrome
according to Menopausal Status

Jong Kil Joo, M.D,, Jung Bin Son, M.D., Ju Eun Jung, M.D,, Seung Chul Kim, M.D., Kyu Sup Lee, M.D.

Department of Obstetrics and Gynecology, Pusan National University School of Medicine, Busan, Korea

Objectives: Metabolic and endocrinologic alterations is developed at menopausal transition of women and these alterations
can have an effect on prevalence of metabolic syndrome. Therefore, we evaluated the prevalence of metabolic syndrome and
differences of components as menopausal status of women who visited our health screening clinic.

Methods: We surveyed body sizes, blood pressures and other several blood tests from January 2006 to December 2010 in
Pusan National University Hospital by retrospectively reviewing medical records. These results were compared as presence of
metabolic syndrome and menopausal status. Differences of the components of metabolic syndrome as the menopausal status and
occurrences of metabolic syndrome as the age and the menopausal status are investigated.

Results: In premenopausal and postmenopausal women, the prevalence of metabolic syndrome were 8.69% and 21.85%,
respectively. More body weight, high body mass index and cholesterol were checked in women who have metabolic syndrome
irrespective of menopausal status. Low high density lipoprotein was most prominent component of metabolic syndrome
irrespective of menopausal status. Hypertension and high blood sugar were showed meaningful proportions in postmenopausal
women. The prevalence of metabolic syndrome was unrelated to the menopausal status by regressively analyze, but meaningfully
increased related to aging.

Conclusion: Menopausal alterations restrictively effect on occurrence of metabolic syndrome and aging is more effect on it. But
more detailed and additional studies are needed about determining the relation of metabolic syndrome in women who surgically
menopaused and receiving hormone therapy. (J Korean Soc Menopause 2012;18:155-162)
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2006\ 1Y 20109 1287kx] FAb st Y A%
ZAHE WEste] RS w2 oA 2,842 e
o720 gt 37 HEE APstPon, ofr|=e
E553 2932 A3t 2,549 0] gt AR E 7|22 5}
o B4 #H7A oAfe & dadAEY BA]
ROHA mpA| et A2 7E 2 & 14 o]do] A= AL,
Y GEALFT 2R H5 7} 40 mIU/mL oJAFQ] A= A
o5t

O hu oY

2. MHAE U Y HAHEL =X
AAAZTEL A A%, Sese, dgelsaE 2

24, o A|&AZFHAF (body mass index, BMI)= Al
A3t AFO2 (kg/m) ARSI, Beke] ZHL 102 of
A4 FAS Ha T S AN AEBL] (BP-203 RV
II; Colin Corp., Aichi, Japan)Z $Z7|&UdT} o7&
= 13 AST FAE 7SS @hHA = HAF A
g 8AIRE o] A T = AlSRth & SEAHE
-2 Toshiba TBA200FR (Toshiba Co,, Tokyo, Japan)& AR
&Fo] A H|AMH (enzymatic colorimetric method) 2.2 =7
kAL, A= FYAHE, LHE S AHES Toshiba
TBA200FRE AH&sto] ASAHoz SHsAH. 5
A A" lipase, glycerol kinase (GK), glycerophosphate
oxidase (GPO), peroxidase (POD) with glycerol blankS ©]
&3t S5 FEETS == ARtaay (LX-
20; Beckman Coulter, Fullerton, CA, USA) 2.2 &%}
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0]&8 =T Coat—A—Count® (Siemens Medical Solutions
Diagnostics, Los Angeles, CA, USA) Q&S ARESHY
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0] 579] Hgt 8k FolA 37 o)Ak E w), hAEF
o8 sty on 1 g 7152 1) 32E 80 cm 9]
A, 2) A 150 mg/dL o4, 3) U= FHAHE 50
mg/dL ©|8}, 4) FEEY 110 mg/dL o B T 5) B
130/85 mg oA Ei HUORS B8 21 AL Folrt”

4. SAEM

nE A= 9 + BEAEA SDE FABIL, FA
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Table 1. Clinical characteristics of the subjects

Premenopause  Postmenopause

Characteristic (n = 1231) (n = 1318) P value
Age (yr) 4142 + 8.04 5777 £7.81  0.000*
Height (cm) 159.11 + 530 15581 + 515  0.000*
Weight (kg) 56.65 + 8.50 57.69 £7.24  0.001*
Overweight (kg) 107.02 +£ 2844 11285+ 13.13 0.000*
Body fat ratio (%) 27.59 + 4.88 3104 +419  0.000*
SBP (mmHg) 113.20 + 14.67 12192 + 1821 0.000*
DBP (mmHg) 69.79 £ 9.62 73.99 + 10.73  0.000*
WC (cm) 76.85 + 7.88 8131+760  0.000*
BMI (kg/m’) 2239+323 2377 £ 281  0.000*
Muscle mass (%) 3745 + 3.58 36.29 + 3.33 0.000*
TC (mg/dL) 184.69 + 3208  207.54 + 38.57 0.000*
TG (mg/dL) 8812 +5112  107.94 + 61.50 0.000*
HDL (mg/dL) 57.80 £ 13.14 5544 + 1441 0.000*
LDL (mg/dL) 11042 + 29.52 131.17 £ 3543  0.000*
FFA (umol/L) 566.62 + 292.22  631.20 + 306.43 0.000*
Glucose (mg/dL) 88.52 + 1743 95.11 £ 23.09 0.000*
Insulin (uU/mL) 4.08 + 2.50 483 +315  0.000*
FT4 (ng/dL) 132 +022 132+023 0.508
TSH (uIU/mL) 196 + 135 203 +£176  0.215
HOMA-IR 092 £ 0.81 118 +112  0.000*

Data are presented as the means + SD.

SBP: systolic blood pressure, DBP: diastolic blood pressure, WC:
waist circumference, BMI: body mass index, TC: total cholesterol,
TG: triglyceride, HDL: high density lipoprotein, LDL: low density
lipoprotein, FFA: free fatty acid, FT4: free thyroxine, TSH: thyroid
stimulating hormone, HOMA-IR: homeostasis model of assess-
ment-insulin resistance.

P value by student t-test. *P value < 0.05

X& Bt (Table 1),

7 A} So| A dAEISwte 7H oAt I A] &
o]/d 9] BlaL= Table 20 7]&35H3AT) #7 A of oA of
/\}»—D‘—T’-E_E AohE Aol 1231% F 107H02 9HE

o 86072 Uehdth, AEFE SR2 Uk o, 5
oA 719} free fatty acid (FFA), FT4, TSHoA = 2}o|&
so|7] ggkent, 11 919] QARSI AE YAEFTE 71
oA T2 HTE, AAFR S, 1 SYSHEES, B2
e 18" 59 29E BT

H7d F AgolA drsTZEo= Aekd SAk= 13189

T 2882 [FHHES 21.85%AH. AT ol w
2} & SYLHIE, FFA, FT4, TSHE $A12Q Aol & Hoj
A ggkony, 1 Qofle AT M 2ol A%, A
A, JAT, =2 HTEeE AAYE, Y, =, Al
AFA e, Z5FS BAA, A E F S LEHES
AlLlehal mF HARS S 7H oA =ttt @9t
le®, HOMA-IR g A& 7Hd ollA =7 v
EREiT

Ao R Jgd SXE ez o7 A=l
s w7 A, T2 uhro] vlaet A, H7E A oAl
A AR, IAT, 2 25T T ZH2EHEA, B

[SX} 7(1_.
2 FFA, @92 2ot v|Ttzel A2 g, <, OHE
g, A, 18=, AUE FHSEHE, e’ FI4,

TSH, HOMA-IR 5-& %= Z7bo]| xto|7} 9121t} (Table 2).

QARG TTS 7H A4S g2 w7 A, T2 Ur
o] M| WP W, PARSFZL T2 FHEES T3]
WO yulny ZEAgE, BHant 78t vy 1A

AYES wolon, 18 12 77 & o JoflA
BARHORE o5t =2 H&S B3t} (Table 3),

H7 o] AT ‘:‘”3011 FEFS v|A = 7HE Yokl
7] $15t H7 Aot ARS Uro] IAENS A3
A= SAF SR Fo5kA] Tt o A% 404 o]3},
414]0)| 4] 454, 46419l 4] 504, 51AIlIA] 55A11, 5641 o4k
2 o] B3 23 diAS- 2] dAo] dRSTtl o
2§t SRS & 4= ATt (Table 4).
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Table 2. Differences of clinical factor according to presence of metabolic syndrome in premenopausal women

Metabolic Premenopause Postmenopause

syndrome Yes (n = 107) No (n = 1124) Yes (n = 288) No (n = 1030) Prvalue
Age (yr) 45.22 + 746 41.05 + 8.00 60.58 + 7.51 5699 +7.71 0.000%*
Height (cm) 159.21 + 5.18 159.10 + 5.30 154.88 + 4.81 156.07 + 5.21 0.000™
Weight (kg) 68.36 + 11.74 5553 +7.18 6218 + 747 56.43 + 6.65 0.000*"*
Overweight (kg) 125.55 + 14.97 105.25 + 28.78 122.82 +12.78 110.07 + 11.79 0.000*
Body fat ratio (%) 33.65 + 4.09 27.01 + 454 3401 + 342 30.21 + 4.00 0.000*"
SBP (mmHg) 13093 + 16.52 11152 + 13.29 13438 + 17.90 11844 + 16.71 0.000*"
DBP (mmHg) 80.19 + 10.51 68.80 + 8.91 80.09 + 10.68 72.29 +£10.10 0.000*"
WC (cm) 87.85 +7.53 75.80 + 7.06 88.02 + 6.56 7944 + 6.77 0.000*"
BMI (kg/m’) 2694 +4.23 2196 + 2.75 2590 + 2.72 2317 £ 2.53 0.000*", 0.020*
Muscle mass (%) 41.09 + 4.63 3711 +3.26 3735+ 343 36.00 + 3.24 0.000**
TC (mg/dL) 199.79 + 4047 183.26 + 30.76 210.86 + 38.88 206.61 + 3841 0.002*, 0.016"
TG (mg/dL) 15712 £ 7541 81.56 + 42.69 162.97 + 77.62 92.56 + 4547 0.000*"
HDL (mg/dL) 44.76 + 8.30 59.04 +12.83 4473 +10.24 5843 + 14.00 0.000*"
LDL (mg/dL) 129.01 + 36.80 108.65 + 28.09 13591 + 35.82 129.85 + 35.19 0.000%, 0.011"
FFA (umol/L) 557.38 + 27278 567.50 + 293.85 62241 + 264.45 633.66 + 317.00 0.036"
Glucose (mg/dL) 103.58 + 27.53 87.08 + 15.38 110.87 + 33.75 90.70 + 16.56 0.000*", 0.030*
Insulin (WIU/mL) 6.65 + 4.08 384 +213 6.47 + 3.78 438 £278 0.000*"
FT4 (ng/dL) 132+021 132+0.23 135+0.26 132+0.23 0.050"
TSH (uIU/mL) 188 + 1.25 196 + 136 201 +143 204 £1.84
HOMA-IR 171+ 112 0.85 +0.73 180+ 124 101+101 0.000*"

Data are presented as the means + SD.

SBP: systolic blood pressure, DBP: diastolic blood pressure, WC: waist circumference, BML: body mass index, TC: total cholesterol, TG:
triglyceride, HDL: high density lipoprotein, LDL: low density lipoprotein, FFA: free fatty acid, FT4: free thyroxine, TSH: thyroid stimulating
hormone, HOMA-IR: homeostasis model of assessment-insulin resistance.

P value by student t-test. *between premenopausal groups, 'between postmenopausal groups, *between metabolic syndrome groups
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Table 3. Prevalence of metabolic syndrome components according to menopausal status

Premenopause (%)

Postmenopause (%)

Metabolic syndrome compenent (n = 107) (n = 288) P value

Waist circumference (= 80 cm) 83 (77.6) 211 (73.3) 0.437

Hypertriglyceridemia 57 (53.3) 152 (52.8) 0.511

low HDL-cholesterol 87 (81.3) 221 (76.7) 0.202

High blood pressure or 67 (62.6) 211 (73.3) 0.047*
antihypertensive medication

High fasting glucose or 59 (55.1) 203 (70.5) 0.006*

diabetes medication

HDL: high density lipoprotein.
P value by student t-test. *P value < 0.05

Table 4. Prevalence of metabolic syndrome according to the National Cholesterol Education Program by menopausal status and age

group
n MS (%) OR C195% P value
Menopausal status 0.659
Premenopause 1,231 107 (8.69) 1 -
Postmenopause 1,318 288 (21.85) 1.089 0.745-1.592
Age group < 0.000*
<40 551 27 (4.90) 1 -
41 < age <45 296 30 (10.13) 2.178 1.268-3.741
46 < age < 50 440 48 (10.90) 2328 1415-3.831
51 < age < 55 458 71 (15.50) 3332 1.925-5.767
56 < 804 219 (27.24) 6.714 3.897-11.568
MS: metabolic syndrome, OR: odds ratio, CI: confidence interval
P value by logistic regression. *P value < 0.05
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APEE HH L hALA, LhEHAQl MEHE FhA o o] i3t Make thAEE RS SHEE FFS 1A 7}
40] Y Ao AZET ofol AZAAL S8 FEE oS o W ol G s TR
BT T84 Mol S ZATT

ATAE 2 200691 195 E 20104 12974 SAkHeka W o)A A% AR Alat oAl stel AR
A%, W3, B YA $AE FFHo )Ry S Bz 2Aele], dAETE $720] T Fost 57

et Aol mE AR A 8ot WA RpolE ARSI

2ok v A oA AT FHEL 8.69%%20, W7 F Aol ME 21.85%R . ASF< 7
7 ol ol vl =2 A HttE, 2 EY2HE A& B ASF2e FE8sEs
W2 IUE FHAHEC 7MY B2 vEE BRon, T AT HT F JAGoNA FolsHA &2 vl
25 B3H, dAS T ) gl w1 AT AlRslst RS AT 29 HA de
selon, A7 S7ol et tas 2] EAY o] f-oJ5HAl S71she A= B Al

ZE A B HE2 A FFE vA= AR HojH dF 9 SUPLH T8 A= A
ZHEoh, 28y, aed w3, S22 NEE AE Y W398 ST HEAd Sl tisiAs Ale
SHE s S S/ a7 2ad Ao s Aledrnh
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