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Does the Prevalence of
Metabolic Syndrome in Pre- and
Post-Menopausal Women Differ
by the ATP III and IDF Criteria?

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: The aims of this study we re the es ti ma ti on and com pa ri son of car di o vas cu -
lar risk fac tors and the pre va len ce of me ta bo lic syndro me (MetS) among pre-me no pa u sal (pre-M)
and post-me no pa u sal (post-M) wo men. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This study was con duc ted on 664
(pre-M: 378, post-M: 286) wo men, aged bet we en 30-64 ye ars. Body we ight and wa ist cir cum fe -
ren ces (WC) were measured in all par ti ci pants. Ad di ti o nally, body mass in dex (BMI) and wa ist/hip
ra ti o (WHR) were cal cu la ted, and li pid pro fi les we re de ter mi ned. RRee  ssuullttss::  The me an ages of pre-M
wo men and post-M wo men we re fo und as 42.1 ± 4.50 and 56.2 ± 4.19 ye ars, res pec ti vely (p< 0.001).
Me an WC (p< 0.001), WHR (p< 0.001), systo lic ar te ri al pres su re (SAP) (p< 0.001), and di as to lic ar-
te ri al pres su re (DAP) (p< 0.001) le vels we re sig ni fi cantly hig her in post-M wo men as com pa red to
pre-M wo men. The me an fas ting plas ma glu co se (FPG) (p= 0.005), low-den sity li pop ro te in cho les -
te rol (LDL-C) (p= 0.017), trigl yce ri des (TG) (p= 0.017), and to tal cho les te rol/high den sity li pop ro -
te in cho les te rol (TC/HDL-C) (p= 0.043) le vels we re sig ni fi cantly lo wer in pre-M wo men. Ho we ver,
TC le vel was sig ni fi cantly hig her in post-M wo men (p< 0.001). We fo und a sig ni fi cant in cre a se in
the pre va len ce of the MetS among the post-me no pa u sal wo men de pen ding upon the International
Diabetes Federation (IDF) and The National Cholesterol Education Program Adult Treatment Panel
III (NCEP AT P I II) cri te ri a. CCoonncc  lluu  ssii  oonn::  Me no pa u se is an im por tant risk fac tor for me ta bo lic syn-
dro me. MetS was mo re pre va lent among post me no pa u sal wo men compared to the pre me no pa u sal
wo men de pen ding upon both cri te ri a. 

KKeeyy  WWoorrddss::  Me ta bo lic syndro me X; os te o po ro sis, post me no pa u sal 

ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma, pre-me no po zal (pre-M) ve post-me no po zal (post-M) ka dın la rın kar di yo -
vas kü ler risk fak tör le ri ve me ta bo lik sen drom (MetS) sık lı ğı yö nün den in ce len me si ve kar şı laş tı rıl -
ma sı ama cıy la plan lan mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Bu ça lış ma yaş la rı 30-64 yaş ara sı de ği şen 664
(pre-M: 378, post-M: 286) ka dın ol gu da ger çek leş ti ril di. Vü cut ağır lı ğı ve bel çev re si (BÇ) bü tün ol -
gu lar da öl çül dü. Ay rı ca beden kit le in dek si (BKİ) ve bel-kal ça ora nı (BKO) he sap lan dı ve li pid pro -
fil le ri be lir len di. BBuull  gguu  llaarr::  Pre-M ve post-M ka dın ol gu la rın or ta la ma yaş la rı sı ra sıy la, 42.1 ± 4.50
ve 56.2 ± 4.19 ola rak be lir len di (p< 0.001). Or ta la ma BÇ (p<0.001), BKO (p< 0.001), sis to lik kan ba -
sın cı (SKB) (p< 0.001), ve di yas to lik kan ba sın cı (DKB) (p< 0.001) se vi ye le ri post-M ka dın lar da pre-
M ka dın la ra gö re an lam lı dü zey de da ha yük sek ti. Or ta la ma aç lık plaz ma glu ko zu (APG) (p= 0.005),
dü şük dan si te li li pop ro te in ko les te rol (LDL-C) (p= 0.017), trig li se rid ler (TG) (p= 0.017) ve to tal ko -
les te rol/yük sek dan si te li li pop ro te in ko les te rol (TC/HDL-C) (p= 0.043) se vi ye le ri pre-M ka dın lar -
da an lam lı de re ce de da ha dü şük tü. Bu nun la bir lik te, TC se vi ye si post-M ka dın lar da an lam lı dü zey de
da ha yük sek ti (p< 0.001). Post-me no po zal ka dın lar ara sın da Uluslararası Diyabet Federasyonu (IDF)
ve Ulusal Kolesterol Eğitim Programı Erişkin Tedavi Paneli III (NCEP ATP III) kri ter le ri ne gö re de -
ğiş ken ola rak an lam lı der ce de bir ar tış göz len di. SSoo  nnuuçç::  Me no poz me ta bo lik sen drom da önem li bir
risk fak tö rü dür. Me ta bo lik sen drom post me no po zal ka dın lar da pre me no po zal ka dın la ra kı yas la be -
lir ti len iki kri te re gö re de ğiş mek üze re da ha sık göz len mek te dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Me ta bo lik sen drom X; Os te o po roz, me no poz son ra sı  
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e ta bo lic syndro me (MetS) is a cons tel la -
ti on of in ter re la ted risk fac tors inc lu ding
hyper ten si on, dysli pi de mi a [low le vels of

high-den sity li pop ro te in cho les te rol (HDL-C) and
ele va ted trigl yce ri des (TG) le vels], obe sity, in su lin
re sis tan ce and ele va ted blo od glu co se le vels that in-
cre a se the risk for car di o vas cu lar di se a se and type
2 di a be tes mel li tus.1

World He alth Or ga ni za ti on (WHO) was the
first to pro po se cri te ri a for di ag no sis of the me ta -
bo lic syndro me,2 fol lo wed by the Eu ro pe an Gro up
for the Study of In su lin Re sis tan ce (EGIR),3 Na ti o -
nal Cho les te rol Edu ca ti on Prog ram (NCEP) Adult
Tre at ment Pa nel III (ATP III),4 Ame ri can Col le ge
of En doc ri no logy (ACE),5 and In ter na ti o nal Di a be -
tes Fe de ra ti on (IDF).6 Alt ho ugh the se or ga ni za ti -
ons pro po sed to me a su re the sa me com po nents,
they sug ges ted dif fe rent com bi na ti ons and dif fe -
rent cut-off po ints. In WHO and EGIR de fi ni ti ons,
the pre sen ce of in su lin re sis tan ce was the star ting
po int. In IDF de fi ni ti on, cen tral obe sity was the
pre re qu i si te of the me ta bo lic syndro me. NCEP
Adult Tre at ment Pa nel III has as sig ned the me ta -
bo lic syndro me as a se con dary tar get for in ter ven -
ti on.7 

Car di o vas cu lar di se a se (CVD), and in par ti cu -
lar co ro nary ar te ri al he art di se a se (CAHD), is the
le a ding ca u se of mor bi dity and mor ta lity in wo -
men. The most ef fec ti ve me ans of dec re a sing the
im pact of CVD on wo men’s he alth is by an ac ti ve
ap pro ach from child ho od to pro per prin cip les of
he alt hca re in or der to mo dify the con tri bu ti on of
spe ci fic risk fac tors. The lat ter inc lu de obe sity, ab-
nor mal plas ma li pid pro fi le, hyper ten si on, di a be tes
mel li tus, ci ga ret te smo king, se den tary li fest yle, in-
cre a sed blo od vis co sity, aug men ted pla te let ag gre -
ga bi lity, stress and au to no mic im ba lan ce.8 The
pre va len ce in post me no pa u sal wo men is re por ted
to be hig her than in pre me no pa u sal women.9 Thus,
post me no pa u sal sta tus se ems to play an im por tant
ro le in the pre va len ce of the me ta bo lic syndro me.
Ho we ver, be ca u se it is dif fi cult to se pa ra te the ef-
fects of na tu ral aging from tho se of me no pa u se,
the re are only a few stu di es on the ef fects of post-
me no pa u sal sta tus on the me ta bo lic syndro me, and,
in par ti cu lar, ta king ye ars sin ce me no pa u se in to ac-

co unt. By analy zing the com po nents of the MetS
in pre- and post me no pa u sal wo men, hig her con-
cen tra ti ons of li pids, li pop ro te ins (ex cept for HDL-
C), blood, glucose and higher ar te ri al blo od
pres su re were observed among post-me no pa u sal
wo men.10

The ob jec ti ves of this study we re to es ti ma te
and com pa ri se car di o-me ta bo lic risk fac tors and the
pre va len ce of MetS among pre- and post-me no pa -
u sal wo men.

MA TE RI AL AND MET HODS
This study was con duc ted on 664 [378 pre-me no -
pa u sal (pre-M), 286 post-me no pa u sal (post-M)]
wo men, aged bet we en 30-64 ye ars, du ring 2007-
2010. Sub jects we re ran domly se lec ted from the ge -
ne ral po pu la ti on of An ka ra, Tur key. The wo men
we re qu es ti o ned on how long it had be en sin ce the -
ir last mens tru al cycle. Me no pa u se was de fi ned as
the ab sen ce of men ses for 12 con se cu ti ve months.
The par ti ci pants we re in for med abo ut the sub ject,
pur po se and ru les of the re se arch. Each par ti ci pant
sig ned a vo lun tary par ti ci pa ti on form and fil led the
qu es ti on na i res ad he red to the Dec la ra ti on of Hel -
sin ki (World Me di cal As so ci a ti on).

The in di vi du als who did not vo lun ta rily ag re -
ed to par ti ci pa te we re not ta ken in to the study as
well as in di vi du als who ha d chro nic di se a ses (di a -
be tes, car di o vas cu lar di se a ses, hyper ten si on, etc.).

ANT HRO PO MET RIC ME A SU RE MENTS AND 
BLO OD CHE MISTRY

a) All me a su re ments we re ta ken by a tra i ned
di e ti ci an. Du ring the me a su re ment pro cess, par ti -
ci pants wo re light clot hes and were with ba re fe et.
A por tab le sca le was used to me a su re body we ight
to the ne a rest half-ki log ram. He ight was me a su red
to the ne a rest 0.1 cm with a wall-mo un ted sta di o -
me ter. Waist circumference (WC) was me a su red
abo ve the ili ac crest and be low the lo west rib mar-
gin, at mi ni mum res pi ra ti on.11 The wa ist and hip
cir cum fe ren ces we re me a su red with a fle xib le ta pe,

b) Me a su re ment of blo od pres su re (BP), (SBP:
Systo lic blo od pres su re, DBP: Di as to lic blo od pres-
su re) (BP, me a su red af ter 10 min res ting at sit ting
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po si ti on, was ex pres sed as the ave ra ge of thre e con-
se cu ti ve me a su re ments ta ken from each arm), 

c) Me a su re ment of fas ting plas ma glu co se
(FPG), (sub jects not re ce i ving in su lin and/or oral
hypogl yce mic agents) and 

d) Me a su re ment of fas ting plas ma li pids con-
cen tra ti ons of trigl yce ri de (TG), high-den sity li -
pop ro te in cho les te rol (HDL-C), to tal cho les te rol
(TC), and cal cu la ted low-den sity li pop ro te in cho-
les te rol (LDL-C). Early-mor ning ve no us blo od
samp les we re ob ta i ned from each par ti ci pant for
bi oc he mi cal scre e ning tests, fol lo wing a twel ve-ho -
ur over night fas ting. Pro fes si o nal staff per for med
ve ni punc tu re by using va cu ta i ners to ob ta in 15 ml
of who le blo od. Blo od was cen tri fu ged for plas ma
se pa ra ti on at the go vern ment hos pi tals whe re the
ac tu al bi oc he mi cal analy ses we re per for med. The
LDL-C was cal cu la ted by Fri e de wald and col le a gu -
es’ for mu la; LDL-C= TC-(HDL-C + (TG/5).12

DE FI NI TI ON OF THE ME TA BO LIC SYNDRO ME

MetS was de fi ned ana lo go us with the Na ti o nal
Cho les te rol Edu ca ti on Prog ram: Adult Tre at ment
Pa nel III cri te ri a.4 This de fi ni ti on re qu i res the pre s-
en ce of at le ast thre e or mo re of the fi ve com po -
nents of the fol lo wing ca te go ri cally de fi ned risk
fac tors be low: 

Ab do mi nal obe sity; wa ist cir cum fe ren ce
gre a ter than 88 cm 

High trigl yce ri des (150 mg/dL or gre a ter), 

Low HDL cho les te rol (less than 50 mg/dL in
wo men), 

Hyper ten si on (130/85 mmHg or gre a ter), 

Hypergl yce mi a (110 mg/dL or gre a ter).

The IDF de fi ni ti on6 re qu i res cen tral obe sity as
a man da tory com po nent for di ag no sis of MetS.
Using the IDF cri te ri a re qu i res ab do mi nal obe sity +
any two of the ot her fo ur com po nents be low: 

Ab do mi nal obe sity; wa ist cir cum fe ren ce
gre a ter than 80 cm in wo men,

High trigl yce ri des (150 mg/dL or gre a ter), 

Low HDL cho les te rol (less than 50 mg/dL in
wo men), 

Hyper ten si on (130/85 mmHg or gre a ter), 

Hypergl yce mi a (100 mg/dL or gre a ter).

DA TA ANALY SIS 

The da ta analy sis was car ri ed out using SPSS ver si -
on 13.0 soft wa re (SPSS Inc., Chi ca go, IL, USA). The
re sults we re ex pres sed as me an + stan dard de vi a ti -
on (SD) or as per cen ta ges. Tab les and fi gu res we re
drawn, and analy sis was do ne using in de pen dent
samp le t test, and the Chi squ a re test, whe re fo und
ap prop ri a te. A sig ni fi can ce le vel of 0.05 was used
in all sta tis ti cal analy ses do ne in this study.

RE SULTS
The me an ages of 378 pre-M wo men and 268 post-
M wo men we re fo und as 42.1 ± 4.50 and 56.2 ± 4.19
ye ars, res pec ti vely (p< 0.001). The body mass in dex
(BMI) and WC of the in di vi du als are shown in Tab -
le 1. Ac cor ding to BMI clas si fi ca ti on, 31.5% of the
pre-me no pa u sal wo men and 27.3% of the post-me -
no pa u sal wo men we re in “nor mal we igh t” cate-
gory. The obe sity pre va len ce and the WC
me a su re ments we re higher in post-me no pa u sal
wo men (35.3%, 70.3%, res pec ti vely). 

Tab le 2 shows age ad jus ted me an ± SD for
BMI, WC, wa ist/hip ra ti o (WHR), systo lic (SAP)
and di as to lic ar te ri al blo od pres su re (DAP). Me an
WC (p< 0.001), WHR (p< 0.001), SAP (p< 0.001),
and DAP (p< 0.001) we re sig ni fi cantly hig her in
post-M wo men as com pa red to pre-M wo men. Sur-
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Pre-menopausal Post-menopausal

% % p

BMI (kg/m2) 0.105

Underweight 5.0 (19/378) 4.5 (13/286)

Normal 31.5 (119/378) 27.3 (78/286)

Overweight 34.4 (130/378) 32.9 (94/286)

Obese 29.1 (110/378) 35.3 (100/286)

WC (cm) <0.001

<80 cm 30.2 (114/378) 16.4 (47/286)

80-88 cm 18.0 (68/378) 13.3 (38/286)

>88 cm 51.9 (196/378) 70.3 (201/286)

TABLE 1: BMI and WC classifications 
of the study group.

BMI: Body mass index, WC: Waist circumference.



pri singly, the re we re no sig ni fi cant dif fe ren ces as
re gards to BMI and we ight among the gro ups. They
are two very im por tant pa ra me ters in MetS; be ca -
u se of the physi o pat ho logy of the di se a se and be ca -
u se the we ight is a fun da men tal pa ra me ter to ma ke
the di ag no sis, de pen ding on the cri te ri on be ing
used. 

The bi oc he mi cal cha rac te ris tics of the gro ups
we re shown in Tab le 3. The me an FPG (p= 0.005),
LDL-C, (p= 0.017), TG (p= 0.017), and TC/HDL-C
(p= 0.043) le vels we re sig ni fi cantly lo wer in pre- M
wo men. Ho we ver, TC was sig ni fi cantly hig her in
post-M wo men (p< 0.001). No sig ni fi cant dif fe ren -
ce was ap pre ci a ted as re gards to the HDL-C le vel
(p= 0.062).

Tab le 4 shows the pre va len ce of me ta bo lic
syndro me ac cor ding to the IDF and AT PI II In dex.
The pre va len ce of MetS was hig her in the IDF cri-
te ri a as com pa red to AT PI II in both pre-M and
post-M wo men (34.4% and 54.5%, res pec ti vely).
Ad di ti o nally, a sig ni fi cant in cre a se was pre sen ted
in the pre va len ce of MetS among the post-me no pa -
u sal gro up con cer ning both cri te ri a. This in cre a se
was in de pen dent of the cri te ri on used.

Ab do mi nal obe sity and low HDL-C we re the
cri te ri a of MetS with the hig hest pre va len ce in
both gro ups (Fi gu re 1 and 2). Ac cor ding to the IDF
cri te ri a, the ra ti o of par ti ci pants with high FPG le -
vels (post-M: 41.3%, pre-M: 25.9%) and WC (post-
M: 83.6%, pre-M: 69.8%) me a su re ments we re
hig her than the par ti ci pants con cer ning the AT PIII

cri te ri a [(post-M: 25.2%, pre-M: 17.7%) and (post-
M: 70.3%, pre-M: 51.9%), res pec ti vely (p< 0.001)].

DIS CUS SI ON
Obe sity is very com mon in post me no pa u sal wo -
men. Stu di es ha ve shown that abo ut 50% of post-
me no pa u sal wo men are obe se.10 The in cre a se in
body fat (BF) in post me no pa u sal wo men, es pe ci ally
the in cre a se in ab do mi nal adi po se tis su e, re sults in
the in cre a sing risk of car di o vas cu lar di se a ses
(CVDs). In the pre sent study, both of the study gro -
ups were ac cep ted as “over we igh t” (BMI: 27.3 ±
5.58 and, 28.0 ± 6.27 kg/m2, in pre-M and post-M
wo men, res pec ti vely). Me an WC and WHR ra ti os
we re sig ni fi cantly hig her in post-M wo men as
com pa red to pre-M wo men (p< 0.001). In addition,
obe sity pre va len ce and the WC me a su re ments we -
re higher in post-me no pa u sal wo men. The re we re
no sig ni fi cant dif fe ren ces for BMI or we ight be-
tween the gro ups.

The ma in risk fac tors of CVD may be clas si fi -
ed in to no mo di fi ab le and mo di fi ab le ones. The
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Pre-menopausal Post-menopausal 

(n= 378) (n= 286) p

mean ±  SD mean ±  SD

Age (years) 42.1 ± 4.50 56.2 ± 4.19 <0.001

Weight (kg) 70.9 ± 15.5 70.0 ± 16.45 0.378

BMI (kg/m2) 27.3 ± 5.58 28.0 ± 6.27 0.116

WC (cm) 88.2 ± 14.60 93.3 ± 13.77 <0.001

Waist/hip 0.73 ± 0.10 0.87 ± 0.11 <0.001

SAP (mm Hg) 124.8 ± 19.17 136.1 ± 20.71 <0.001

DAP (mm Hg) 79.7 ± 11.17 94.4 ± 10.95 <0.001

TABLE 2: Clinical characteristics of the study group.

BMI: Body mass index, WC: Waist circumference, SAP: Systolic arterial pressure, DAP:
Diastolic arterial pressure. Values are expressed as mean ± standard deviation.  

Pre-menopausal Post-menopausal 

(n= 378) (n= 286)

mean ±  SD mean ±  SD p

FPG (mg/dL) 100.0 ± 37.3 109.0 ± 44.84 0.005

TC (mg/dL) 200.1 ± 42.80 216.4 ± 42.82 <0.001

LDL-C (mg/dL) 124.2 ± 39.94 132.0 ± 43.94 0.017

HDL-C (mg/dL) 44.5 ± 10.00 46.1 ± 12.43 0.062

TG (mg/dL) 157.0 ± 71.75 172.5 ± 95.43 0.017

TG/HDL-C 3.8 ± 2.27 4.1 ± 3.31 0.098

TC/HDL-C 4.7 ± 1.64 4.9 ± 1.6 0.043

TABLE 3: Biochemical characteristics 
of the study group.

FPG: Fas ting Plas ma Glu co se, TC: To tal cho les te rol, LDL-C: Low-den sity li pop ro te in
cho les te rol, HDL-C: High-den sity li pop ro te in cho les te rol, TG: Trigl yce ri des. Va lu es are
ex pres sed as me an ± stan dard de vi a ti on. 

Pre-menopausal Post-menopausal

% % p

IDF 34.4 (130/378) 54.5 (156/286) <0.001

ATP III 30.2 (114/378) 47.6 (136/286) <0.001

TABLE 4: The prevalence of pre-menopausal and 
post-menopausal women with metabolic syndrome 

diagnosis according to each criterion.



first ones are as fol lows: age, gen der and CVD ge-
ne tics. The lat ter ones inc lu de hyper ten si on (HT),
dysli pi da e mi a, obe sity, in to le ran ce to glu co se, to-
bac co usa ge, se den ta rism and di a be tes mel li tus
(DM). It is in te res ting to no te that the first fo ur
mo di fi ab le risk fac tors are com po nents of the
MetS. MetS is a comp lex in ter re la ti on of the risk
fac tors of CVD and DM which inc lu de hypergl -
yca e mi a, hyper ten si on, cen tral obe sity, in cre a se of
TG le vels and di mi nu ti on of HDL-C le vels.11,12

Among wo men, the de ve lop ment of CVD shows
an in cre a se af ter 45-54 ye ars of age (me no pa u se
age), ap pe a ring 10 ye ars la ter than men.13 The re-
sults of this study de mons tra ted that post me no pa -
u sal wo men pre sen ted, in a sig ni fi cant way, hig her
le vels of ar te ri al pres su re, glyca e mi a, to tal cho les -
te rol, LDL-C, TG and TC/HDL-C re la ti on in com-
pa ri son with pre me no pa u sal wo men. In ad di ti on
to this, they pre sen ted a hig her pre va len ce of
MetS.
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FI GU RE 1: The pre va len ce of the va ri o us com po nents of me ta bo lic syndro me and con tri bu ti on per gen der to IDF cri te ri a. 
FPG: Fas ting Plas ma Glu co se, TG: Trigl yce ri des, HDL-C: High-den sity li pop ro te in cho les te rol, WC: Wa ist cir cum fe ren ce, SBP: Systo lic blo od pres su re, DBP: Di as to lic blo od pres su re.

FI GU RE 2: The prevalence of the various components of metabolic syndrome and contribution per gender to ATPIII criteria. 
FPG: Fasting Plasma Glucose, TG: Triglycerides, HDL-C: High-density lipoprotein cholesterol, WC: Waist circumference, SBP: Systolic blood pressure, DBP: Diastolic blood pressure.



The im pact of hyper ten si on as a CVD risk is
stron ger than it is in men.9,14 Mo re than one- third
of the post me no pa u sal wo men in de ve lo ped co un -
tri es are at mo de ra te to high risk as jud ged by ele -
va ted blo od pres su re and the pre va len ce of
hyper ten si on in cre a ses with age.15 The re are dif fe -
rent mec ha nisms at tri bu tab le to hyper ten si on in
me no pa u sal wo men, inc lu ding but not li mi ted to
the ac ti va ti on of the re nin-an gi o ten sin-al dos te ro ne
system (RA AS), of the sympat he tic ner vo us system
(SNS) and the synthe sis of en dot he lins. The in cre -
a se of the en dot he lin, which is in hi bi ted by the oe-
s tro gens, cons ti tu tes a third fac tor imp li ca ted in the
ge ne sis of hyper ten si on in me no pa u se. To conc lu -
de, the hypo es tro ge na e mi a of me no pa u se wo uld
play a di rect and in di rect ro le in the bi oc he mi cal
and mec ha nic chan ges that con tri bu te to the de ve -
lop ment of hyper ten si on.16,17 In the pre sent study,
ar te ri al blo od pres su re was sig ni fi cantly hig her in
post-M wo men (p< 0.001).

A num ber of ob ser va ti ons sug gest that es tro -
gen de fi ci ency af ter me no pa u se is a risk fac tor for
CVD: the age- ad jus ted risk of CVD in wo men with
pre ma tu re me no pa u se is hig her than it is in pre-
me no pa u sal wo men. Es tro gens al so in cre a se plas -
ma li pids and trigl yce ri des. The in tra he pa tic
li pid-re la ted mec ha nisms of es tro gen ac ti ons in vol -
ve en han ced ca ta bo lism and cle a ran ce of LDL-C by
in cre a sing the num ber of LDL re cep tors in he pa -
tocy tes; dec re a sing he pa tic HDL re cep tors and at-
te nu a ti on of HDL ca ta bo lism. The dec re a se in
en do ge no us es tro gen as a re sult of me no pa u se may
in de pen dently af fect li pop ro te in con cen tra ti on, but
may not al ter the ef fect on plas ma li pids of so me
com mon ge ne tic poly morp hisms that re gu la te li -
pop ro te in me ta bo lism.18,19

Ols za nec ka et al. have fo und that post-me no -
pa u sal wo men do not dif fer from pre me no pa u sal
ones in res pect to me an ar te ri al pres su re (nor mo -
ten si ve 85.2 ± 5.6 vs 84.4 ± 4.9 mm Hg; hyper ten -
si ve 99.5 ± 5.9 vs 98.8 ± 5.3 mm Hg).20 Me no pa u se
had no ef fects on glu co se me ta bo lism. To tal cho-
les te rol and LDL-C le vels we re sig ni fi cantly hig her
in post me no pa u sal wo men. Similar to what we ha -
ve fo und in our study, the plas ma li pid le vels of

post-M wo men we re sig ni fi cantly hig her com pa -
red to pre-M wo men (p < 0.05).

In our study, wa ist cir cum fe ren ce se e med to
be the most im por tant fac tor in the pat ho ge ne sis of
hyper ten si on in midd le-aged wo men. In ad di ti on,
the ef fects of age sho uld be ta ken in to ac co unt in
post me no pa u sal wo men. The ef fects of age we re fo -
und to be in sig ni fi cant in a pros pec ti ve study on a
Bri tish co hort of wo men, which in ves ti ga ted the
re la ti ons hip bet we en me no pa u se sta ge and CV risk
fac tors.21

Ac cor ding to the NCEP AT PI II cri te ri a, the
pre va len ce of me ta bo lic syndro me among post me -
no pa u sal wo men (47.6%) was hig her than in pre-
me no pa u sal wo men (30.2%) in our study. This
fin ding is con sis tent with a mul ti cen ter study on
3.965 cli mac te ric wo men in La tin Ame ri ca, which
fo und MetS in the 42.9% of post me no pa u sal wo -
men and in 28.1% of pre me no pa u sal wo men.22 De -
i bert et al.23 fo und the pre va len ce of MetS as 36.1%
among postme no pa u sal wo men and as 22.7%
among pre me no pa u sal wo men. In our study, the re
was al so a hig her pre va len ce of MetS among post-
me no pa u sal wo men (54.5%) com pa red to pre me -
no pa u sal wo men (34.4%) con cer ning the IDF
cri te ri a. Fi gu e i re do et al. has fo und the pre va len ce
of me ta bo lic syndro me among post me no pa u sal wo -
men (44.4%) hig her than the pre-me no pa u sal wo -
men (24%) with re gard to the NCEP AT PI II
cri te ri a.24 The re fo re, our re sults al low us to conc -
lu de that, in the study po pu la ti on, the in cre a se in
the pre va len ce of me ta bo lic syndro me among post-
me no pa u sal wo men was ca u sed ma inly by the in-
cre a se of age in post me no pa u sal wo men (61.5%)
com pa red to pre me no pa u sal wo men (37%) con cer -
ning the IDF cri te ri a. Among me no pa u sal Chi ne se
wo men, Ding et al.25 fo und the pre va len ce of MetS
as 37.3% (with re gard to IDF). So ci o-cul tu ral inf -
lu en ces, ea ting ha bits, se den tary li fest yle and dif fe -
rent le vels of ur ba ni za ti on among the po pu la ti ons
al so chan ge the pre va len ce of MetS, which may ex-
p la in this dif fe ren ce.

Dha na raj et al. fo und that the hig her per cen -
ta ge of MetS was ob ser ved in the mo di fi ed NCEP-
ATP III cri te ri a.26 In com pa ri son to men, pre sen ce
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of MetS was hig her in wo men with re gard to the
mo di fi ed WHO, NCEP-ATP II I, mo di fi ed NCEP-
ATP II I, and IDF cri te ri a. The pre dic ti ve abi lity to
di ag no se MetS was the hig hest with mo di fi ed the
NCEP-ATP III and the lo west with the IDF cri te -
ri a. 

The ove rall pre va len ce of MetS was 24% ac-
cor ding to the NCEP-ATP III cri te ri a and 33% ac-
cor ding to the IDF cri te ri a. When IDF cri te ri a is
used, 37% of par ti ci pants ol der than 51 ye ars ha ve
MetS, although this value is 28% when NCEP-ATP
III cri te ri a is used. Obe se wo men ha ve an in cre a sed
pro ba bi lity of MetS when ad jus ted for age, edu ca -
ti on le vel, me no pa u se sta tus, and/or al co hol use
(IDF cri te ri a: es ti ma ted odds ra ti o [OR], 2.68; 95%
CI, 1.44-4.97; NCEP-ATP III cri te ri a: es ti ma ted
OR, 3.42; 95% CI, 1.71-6.84).27 Pre vi o us stu di es
car ri ed out in he althy po pu la ti ons sho wed a hig her
pre va len ce of MetS by the cri te ri on when com pa -
red with the NCEP-ATP III cri te ri on.28

MetS sum ma ri zes the exis ten ce of a se ri es of
di se a ses, which alto get her, in cre a se the vas cu lar
risk mo re than the ad di ti on of its in di vi du al risks.
Pa ti ents with MetS pre sent two ti mes gre a ter risk
of CVD and fi ve ti mes gre a ter risk of di a be tes type
2 for the next 5-10 ye ars in com pa ri son with pe op -
le wit ho ut MetS.29 Eva lu a ti on of en dot he li al dys-
func ti on in me ta bo lic syndro me pa ti ents can

pro vi de im por tant da ta for po ten ti al car di o vas cu -
lar events in the fu tu re.30

Fi nally, in de pen dently from the di ag no sis cri-
te ri on used, the im por tan ce of early de tec ti on of
MetS in post-me no pa u sal wo men sho uld be no ted
in or der to mo dify the li fe style and pre vent a gre -
a ter risk of CVD and DM.

CONC LU SI ON
MetS was mo re pre va lent among post me no pa u sal
wo men than among pre me no pa u sal wo men con-
cer ning both of the cri te ri a. Me no pa u se is an im-
por tant risk fac tor for me ta bo lic syndro me. The
ef fects of me no pa u se on se rum li pids may mo du la -
te CVD risk pro fi le in post me no pa u sal fe ma les.

LI MI TA TI ONS

The na tu re of a pi lot study im po ses nu me ro us li m-
i ta ti ons, first of which is the small samp le si ze and
li mi ted ge og rap hic re gi on from which the par ti ci -
pants we re rec ru i ted. The re fo re, we a re lo o king
for ward to re pe at of this study with a lar ger samp -
le si ze in a mo re di ver se ge og rap hic re gi on.
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