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Abstract
Introduction: There is a remarkable increase in cardiovascular disease after menopause. On the other hand,
metabolic syndrome as a collection of risk factors has a known effect on cardiovascular diseases. Hormone changes
are considered as one of the main relevant factor regarding cardiovascular disease as well as some recognized
relationship with metabolic syndrome’s components. This study was carried out in order to search for prevalence
of metabolic syndrome during menopausal transition.
Method: In a cross sectional study in urban and rural areas of Isfahan, Najafabad and Arak cities, 1596 women
aged more than 45 years were investigated using Isfahan Healthy Heart Program’s (IHHP) samples. Participants
were categorized into three groups of pre-menopause, menopause and post-menopause. Leisure time physical
activity and global dietary index were included as life style factors. The association of metabolic syndrome and its
components with menopausal transition considering other factors such as age and life style was analyzed.
Results: there were 303, 233 and 987 women in premenopausal, early menopausal and postmenopausal groups
respectively. Metabolic syndrome was found in 136(44.9%) premenopausal participants and significantly increased
to 135(57.9%) and 634(64.3%) in early menopausal and postmenopausal participants respectively, when age was
considered (P = 0.010). Except for hypertension and hypertriglyceridemia, there was no significant difference
between three groups of menopausal transition when metabolic syndrome’s components were considered.
Conclusion: In contrary to the claims regarding the role of waist circumference and blood glucose in increasing of
metabolic syndrome during the menopausal transition, this study showed this phenomenon could be
independence of them.

Introduction
Today, cardiovascular disease is one of the main causes
of mortality of women in the world [1]. Considering the
metabolic changes that occur in women during post
menopause (PM), there is an increase in risk factors of
cardiovascular diseases (CVD) and incidence of these
diseases in PM [2]. There are different points of view
about incidence of CVD during PM period and their
relationship. Some believe that the increased incidence
occurs just by increased age but some studies such as
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Framingham demonstrated the fourfold increase in incidence of CVD in PM period [3]. Moreover, the incidence of CVD increases in patients with premature
menopause or those who underwent surgeries that
result in menopause [4]. Metabolic syndrome (MetS) is
a cluster of components which make the individual susceptible to CVD. These components are: increased lipid
accumulation in central parts of the body (abdominal
obesity), insulin resistance (IR), dyslipidemia (elevated
triglyceride and LDL and decreased HDL), and hypertension. According to NCEP-ATP III criteria (National
Cholesterol Education Program- Adult Treatment Panel
III), presence of at least three o three components in
considered MetS [5]. Various studies have shown that
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being affected by MetS increases the risk of CVD as well
as morbidity of the disease [6].
Increased incidence of MetS during PM period has
been shown in many studies throughout the world [7,8].
A sixty percent increased risk of MetS and increased
incidence of MetS after adjusting various background
factors is observed in PM [9]. The etiology of MetS is
not clearly defined, but it is shown that the syndrome is
associated with visceral obesity [10]. Thus, the theory of
metabolic changes during PM and increased abdominal
obesity as a result of decrease in estrogen is one of the
hypotheses which explain the increased incidence of the
syndrome during this period [11]. Concerning the prevalence of CVD in women (about 22%) [12,13] and the
prevalence of MetS (35-58%) in Iran [14,15], this study
is aimed at determining the prevalence of the syndrome
and its components in PM period and comparing it
with that of the pre-menopause and menopause period.

Method
The survey was conducted in 3 cities in the central part
of Iran (Arak, Isfahan and Najafabad) as baseline survey
of Isfahan Healthy Heart Program. The subjects were
selected using multi-stage random sampling with clusters in the urban and rural areas. The project team conducted the baseline survey of 12,514 adults aged≥19
years. The number of individuals was in accordance
with the total population of the 3 cities and clusters.
Having resided for more than 10 years in these cities,
not being pregnant for females and being mentally
healthy were the criteria for participating in this study.
Written informed consent was obtained from subjects
after full explanation of the procedure involved. The
study was approved by the ethics committee of the Isfahan University of Medical Sciences. The details of the
program have previously reported elsewhere [16].
Initially, a questionnaire was completed at each subject’s home by trained nurses.
It contained demographic information, smoking,
menopausal status, consumption of relevant medication especially anti-diabetic agents, anti-hypertensive
agents and hormone replacement therapy. In addition,
food frequency questionnaire and a questionnaire for
leisure time behavior were used for participants. Afterward, participants were invited to certain health centers, where blood samplings and clinical check-ups
after 12 to 14 hour fasting were carried out. In addition to fasting blood glucose (FBG), 2-hour plasma
glucose (2hPG) was also measured after 2 hours and
after consumption of 75 g of glucose. Serum lipids,
including total cholesterol (TC) and triglyceride (TG),
were also measured using the relevant fasting blood
sample. All the blood sampling procedures were performed in the central laboratory of the Isfahan
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Cardiovascular Research Center using the enzymelinked method. Subjects were weighed with light
clothes and no shoes, and their waist and hip measurement and weight were also noted. In addition, waist
circumference (WC) was measured at a level midway
between the lower rib margin and the iliac crest to the
nearest half-centimeter. The blood pressures of the
individuals were measured twice with a standard barometer, with the subjects in a sitting position, and the
average blood pressure was taken into consideration.
The subjects of the present study were 1596 women,
among all participants of the IHHP, who were classified into three groups: premenopausal women, aged 40
and over and still menstruate, early menopausal
women with a permanent cessation of menses (spontaneous or surgical) of over 12 months and less than 3
years, and postmenopausal women who had at least a
3-year history of cessation of menses (spontaneous or
surgical). The 44(2.8%) smokers and those currently
used hormone replacement therapy 29(1.8%) were
excluded the same as one other study did [26]. No participants used oral contraceptive pill or other hormone
replacement therapy.
A modified definition by the Adult Treatment Panel
III guideline of the National
Cholesterol Education Program16 was used to categorize the subjects according to the number of components of the metabolic syndrome. The metabolic
syndrome was defined as the presence of 3 or more of
the following components: 1) serum triglycerides ≥150
mg/dL; 2) HDL cholesterol ≤50 mg/dL; 3) glucose ≥100
mg/dL fasting or on treatment; 4) blood pressure ≥130/
85 mmHg or anti hypertensive medication use, and 5)
waist circumference ≥88 cm [10] The 2001 definition
identified fasting plasma glucose of ≥110 mg/dL as elevated. This was modified in 2004 to be ≥100 mg/dL, in
accordance with the American Diabetes Associations
updated definition of impaired fasting glucose (IFG)
[17]. Considering physical activity, the period and frequency of doing each specific activity as leisure in a
week were asked. Leisure time physical activity was calculated in the unit of Mets minutes per day using extent
coefficients of each particular activity [18] multiplying
duration of performing it in a day. One MET is reflective of energy expenditure during rest [19]. Dietary
behaviors were assessed with a validated, qualitative,
forty-eight-item FFQ. The FFQ was adapted from the
CINDI programme questionnaire [20]. A global dietary
index (GDI), expressing global diet quality, was created
by calculating the average of the mean of twenty-nine
frequency questions in seven categories. Higher scores
on the GDI represent diets higher in total fat, saturated
fat and cholesterol. More details were depicted elsewhere [21].
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Statistical Analysis

Data entry was carried out using EPI info™. All data
were analyzed by SPSS (SPSS Inc, Chicago, IL, USA;
Version 15). The averages are reported as Mean ± SD.
For all analyses, statistical significance was assessed at a
level of 0.05 (2-tailed). In General Linear Model (GLM),
menopausal status was inserted as fixed factor and age
as covariate to determine the relationship of quantitative
variables (as dependent factors) and menopausal status.
ANOVA with Tukey Post Hoc test was used to verify
exactly in which three levels there were statistically significant differences. In the case of variables without normal distribution shape (like FBG), nonparametric tests
were carried out as well but no important differences
were shown. Logistic Regression analysis was used to
find out whether menopausal status can predict the presence of metabolic syndrome or its components when
other effective factors such as age were included in the
models.

Results
Table 1 shows age adjusted relationship of metabolic
syndrome risk factors, other biomarkers and medications with menopausal status. Systolic and diastolic
blood pressure increased significantly from premenopausal to early menopausal status and continued to increase
toward postmenopausal status. Considering total cholesterol, LDL-C and triglyceride, early menopausal and
postmenopausal status did not yield significant difference but the values in both were significantly higher in
comparison to premenopausal status.
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Figure 1 shows the percentage of metabolic syndrome
and its components in menopausal transition. Metabolic
syndrome was found in 136(44.9%) premenopausal participants and significantly increased to 135(57.9%) and
634(64.3%) in early menopausal and postmenopausal
participants respectively (P < 0.001). This association
remained significant after adjusting for age (P = 0.010).
Early menopausal status increased risk of metabolic
syndrome by 1.64 times
(1.10-2.43, 95%CI) and the odds ratio for postmenopausal status was 1.68 (1.15- 2.45) in comparison to premenopausal status when adjusted for age, Global Dietary
Index and Leisure Time Physical Activity. However, only
triglyceride and blood pressure components of metabolic syndrome were significantly associated with early
menopausal status when the relationships were adjusted
for age. Considering Triglyceride component of metabolic syndrome as dependent variable, adjusted Odds
Ratio were 2.56(1.68-3.90) and 1.92(1.31-2.83) for early
menopausal and postmenopausal status respectively (P <
0.001). On the contrary, for blood pressure the early
menopausal status did not contribute significantly to the
model when it was adjusted for GDI, leisure time physical activity and age. The model including anti diabetic
drug did not change non significant association of FBG
and menopausal state. The participants came from both
urban and rural areas. The prevalence of metabolic syndrome in urban area was 48.9%, 62.7% and 66% in pre
menopausal, early menopausal and postmenopausal
groups respectively while these percentages in rural area
were 33.7%, 46.4 and 59.5% respectively (P < 0.001 for

Table 1 Age adjusted association of metabolic syndrome and other related biomarkers in menopausal transition
(mean ± SD)
Variables

Pre-menopausal (n = 303)

Menopausal (n = 233)

Post-menopausal (n = 987)

Age (years)

47.2 ± 2.1

51.5 ± 5.8

61.6 ± 8.5

P value*
< 0.001

Systolic blood pressure (mmHg)

120.2 ± 20.2

125.2 ± 23

132.4 ± 22.1

0.030

Diastolic blood pressure (mmHg)

77.8 ± 11.8

80.3 ± 12.8

82.5 ± 11.8

0.008

Fasting plasma glucose (mg/dl)

88.7 ± 29.7

91.2 ± 34

95.1 ± 38.2

0.393§

2 h-post-prandial glucose (mg/dl)

115 ± 53.4

121 ± 67.4

127.3 ± 70.2

0.011§

Total Cholesterol (mg/dl)

209.8 ± 44.6

233.6 ± 54.6

233.3 ± 50.6

< 0.001†

LDL-C (mg/dl)

127.2 ± 38.2

142.8 ± 47.3

142.5 ± 43.5

0.004†

Triglycerides (mg/dl)

176.1 ± 98.9

213.7 ± 118.1

207.8 ± 104.9

< 0.001†

HDL-C (mg/dl)

48.3 ± 10.1

50.4 ± 11

49.5 ± 10.8

0.121

Waist (cm)

97.6 ± 12.5

97.2 ± 13.4

98.5 ± 12.3

0.197

Waist to hip ratio

0.92 ± 0.07

0.93 ± 0.08

0.95 ± 0.07

0.391

Body mass index

28.6 ± 4.7

28.3 ± 5.1

27.6 ± 4.5

0.932

Anti diabetes medication

12(4%)

13(5.6%)

115(11.7%)

0.003

Anti hypertension medication

35(11.6%)

48(20.6%)

324(32.9%)

0.153

Global Dietary Index

0.90 ± 0.23

0.87 ± 0.23

0.84 ± 0.27

0.630

Leisure Time Physical Activity

62.40 ± 82.37

66.19 ± 88.04

62.09 ± 82.54

0.482

* Age adjusted P-value § Adjusted for Anti diabetes medication in addition to age
†Post hoc test did not find significant relationship between early menopausal and Post- Menopausal group
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Figure 1 Age adjusted metabolic syndrome components and metabolic syndrome in menopausal transition (age adjusted P-value for
comparison of differences between pre menopause, menopause and post menopause groups).

both groups). Although living in rural area was a protective factor for metabolic syndrome and decreased it 0.67
(0.53-9.84) times but adjusted model for area yielded
nearly the same association between menopausal status
and metabolic syndrome. Moreover, the interaction of
menopausal status and area of residence was insignificant (P = 0.296).

Discussion
As our results show, the prevalence of MetS in the PM
women has increased significantly in comparison with
menopause and pre-menopause period, even after age
adjustment. Moreover, regarding the components of
MetS, a significant increase was observed in the frequency of PM women with hypertrigyceridemia and
hypertension. However, no significant difference was
observed among fasting blood glucose, HDL, and waist
circumference (abdominal obesity) with menopausal status when age was included in the model. As all analyses
were age adjusted, it means that no further differences

other than what was attributable to age were found in
these items. The change in metabolic status of the body
and the type of fat substitution in different tissues is
one of the theories about the incidence of MetS during
PM. In pre-menopausal women, fat accumulates in
lower extremities to a great extent as a result of estrogen secretion. During menopause the pattern of hormone secretion changes and gradually causes fat
accumulation in visceral tissues of abdomen and as a
result, central obesity [22]. Many metabolic changes in
PM women are related to estrogen secretion decrease
and consequent accumulation of abdominal fat. To
decrease the risk of MetS and also CVD in PM women,
life style modification to control weight, lipid profile,
blood pressure and blood glucose is recommended.
Besides the abdominal obesity, changes in lipid profile
and also insulin resistance are two important factors
that are influenced by hormone secretion decrease.
However, this is the question: does estrogen have a primary role in MetS incidence or it only masks the
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genetic effect of MetS incidence and resultant CVD
[3,23]. A longitudinal study indicated that weight gain is
one of the main changes in PM women. Also, relationship between FSH level and waist circumference
increase with the incidence of abdominal obesity has
been shown [24]. A nine-year cohort study in various
ethnic groups demonstrated that 13.7% of women were
affected by MetS in menopause period and all components of MetS changed significantly in the studied
women after menopause. This study demonstrated that
occurrence of MetS in PM women was the result of testosterone hormone secretion and changes in all components of MetS [25].
In another study, women going pass the menopausal
transition experience harmful change in inflammatory
mediators and adipokines with visceral obesity [26].
Matthews et al showed increase in lipoproteins at time
of menopause [27].
These studies can be reasons for the higher prevalence
of MetS by menopause.
Furthermore, Tehran Lipid and Glucose Study (TLGS)
showed that the incidence of MetS during PM period as
well as all components of MetS in menopausal transition period increase [28].
Nevertheless, results of our study demonstrate that
although there was not significant difference in abdominal obesity and most components of MetS in the studies women, the risk of MetS increased in menopausal
transition period. This finding is different from the
results of most studies which indicate that metabolic
changes and consequent lipid accumulation and blood
glucose changes during PM are responsible for MetS. In
spite of similarities between the incidence of MetS incidence in menopausal transition period in TLGS and this
study, the changes of mean value of metabolic syndrome
components in two studies did not follow the same pattern. TLGS did not study the components of MetS as
qualitative variables. In addition, the sampled population
in this study came from a greater area which covered
both urban and rural population, while in TLGS sampling was done only in a part of Tehran. Prevalence of
MetS in this study was higher than seen in western
countries in both sexes (20.9% of men had MetS that
not shown). The etiology of it explained in Sarrafzadegan et al study [29]. One of the advantages of this study
is studying life style of the three studies groups of
women to investigate the effect of this factor on incidence of MetS and its components. Some previous studies did not include this aspect. The three groups were
not different, considering physical exercise and nutrition
index in menopausal transition independent of age.
Moreover, adding the two main factors of life style
and age to the model of estimating the risk of MetS did
not change the risk in menopausal and postmenopausal
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period. This is indicative of independence MetS of age
and life style.
In addition, of the components of MetS, only hypertriglyceridemia was significantly in accordance with this
model. However, among the quantitative variable without being adjusted for nutrition and physical exercise,
only mean blood pressure and triglyceride level changes
reached the significant level.
Absence of significant difference in incidence of MetS
components except for one of them and the significant
difference of incidence of MetS in the three groups indicate that MetS is something more than the simple clustering of the factors.
This is one of the few studies which show no difference in obesity and fasting blood glucose independent
of age between premenopausal and post menopause.
This finding suggests that besides the aforementioned
factors, other effective factors such as genetic or environmental ones contribute to the pathogenesis of the disease, which shows their effect in various ethnic groups
differently. As it was suggested in the study fulfilled by
Carr, it can be mentioned that the presence of estrogen
have a genetic masking effect, rather than a primary role
in MetS control. Thus, the role will be removed by elimination of estrogen and the incidence of MetS will be
increased, in spite of absence of central obesity [3].
Considering some differences between the findings of
current study with results of other studies and shortage
of similar studies in Middle East, carrying out longitudinal studies on women of different ethnic groups in different regions and study of MetS and its components in
menopausal transition in addition to genetic, hormonal,
climactic, and environmental factors can lead to a better
understanding of the above mentioned phenomena.
Author details
1
Department of Cardiology, Isfahan University of Medical Sciences, Isfahan,
Iran. 2Isfahan Cardiovascular Research Centre, Isfahan University of Medical
Sciences, Isfahan, Iran. 3Research Methodology and Biostatistics, COX
Research Group, Poursina Hakim Research Institute, Isfahan, Iran.
4
Rehabilitation Department, Isfahan Cardiovascular Research Center, Isfahan
University of Medical sciences, Iran. 5Nutrition Department, Isfahan
Cardiovascular Research Center, Isfahan University of Medical Sciences,
Isfahan, Iran.
Authors’ contributions
RH, MS, NS participated in the design of the study. MS, MT, KR performed
the statistical analysis. RH, KR, NM participated in data collection. All authors
read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 10 April 2010 Accepted: 5 October 2010
Published: 5 October 2010
References
1. Lloyd-Jones D, Adams R, Carnethon M, De SG, Ferguson TB, Flegal K, et al:
Heart disease and stroke statistics-2009 update: a report from the

Heidari et al. Diabetology & Metabolic Syndrome 2010, 2:59
http://www.dmsjournal.com/content/2/1/59

2.

3.
4.

5.

6.

7.

8.

9.

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

22.
23.

American Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Circulation 2009, 119(3):480-6.
Matthews KA, Meilahn E, Kuller LH, Kelsey SF, Caggiula AW: Wing
RRMenopause and risk factors for coronary heart disease. N Engl Jour
Med 1989, 321:641-646.
Carr MC: The emergence of the metabolic syndrome with menopause. J
Clin Endocrinol Metab 2003, 88(6):2404-11.
Dorum A, Tonstad S, Liavaag AH, Michelsen TM, Hildrum B, Dahl AA:
Bilateral oophorectomy before 50 years of age is significantly associated
with the metabolic syndrome and Framingham risk score: a controlled,
population-based study (HUNT-2). Gynecol Oncol 2008, 109(3):377-83.
Executive Summary of The Third Report of The National Cholesterol
Education Program (NCEP) Expert Panel on Detection, Evaluation, And
Treatment of High Blood Cholesterol In Adults (Adult Treatment Panel
III). Jama 2001, 285(19):2486-97.
Lakka HM, Laaksonen DE, Lakka TA, Niskanen LK, Kumpusalo E,
Tuomilehto J, et al: The metabolic syndrome and total and cardiovascular
disease mortality in middle-aged men. Jama 2002, 288(21):2709-16.
Royer M, Castelo-Branco C, Blumel JE, Chedraui PA, Danckers L,
Bencosme A, et al: The US National Cholesterol Education Programme
Adult Treatment Panel III (NCEP ATP III): prevalence of the metabolic
syndrome in postmenopausal Latin American women. Climacteric 2007,
10(2):164-70.
Hidalgo LA, Chedraui PA, Morocho N, Alvarado M, Chavez D, Huc A: The
metabolic syndrome among postmenopausal women in Ecuador.
Gynecol Endocrinol 2006, 22(8):447-54.
Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon MR, Heymsfield SB:
The metabolic syndrome: prevalence and associated risk factor findings
in the US population from the Third National Health and Nutrition
Examination Survey, 1988-1994. Arch Intern Med 2003, 163(4):427-36.
Petri Nahas EA, Padoani NP, Nahas-Neto J, Orsatti FL, Tardivo AP, Dias R:
Metabolic syndrome and its associated risk factors in Brazilian
postmenopausal women. Climacteric 2009, 1-8.
Lobo RA: Metabolic syndrome after menopause and the role of
hormones. Maturitas 2008, 60(1):10-8.
Hadaegh F, Harati H, Ghanbarian A, Azizi F: Prevalence of coronary heart
disease among Tehran adults: Tehran Lipid and Glucose Study. East
Mediterr Health J 2009, 15(1):157-66.
Sarraf-Zadegan N, Sayed-Tabatabaei FA, Bashardoost N, Maleki A,
Totonchi M, Habibi HR, et al: The prevalence of coronary artery disease in
an urban population in Isfahan, Iran. Acta Cardiol 1999, 54(5):257-63.
Azizi F, Salehi P, Etemadi A, Zahedi-Asl S: Prevalence of metabolic
syndrome in an urban population: Tehran Lipid and Glucose Study.
Diabetes Res Clin Pract 2003, 61(1):29-37.
Sarrafzadegan N, Kelishadi R, Baghaei A, Hussein Sadri G, Malekafzali H,
Mohammadifard N, et al: Metabolic syndrome: an emerging public health
problem in Iranian Women: Isfahan Healthy Heart Program. Int J Cardiol
2008, 131(1):90-6.
Sarrafzadegan N, Sadri G, malek-Afzali H, et al: Isfahan Healthy Heart
program: a comprehensive integrated community-based programme for
cardiovascular disease prevention and control. Design, methods and initial
experience. Acta Cardiol 2003, 58:309-20.
Grundy SM: Metabolic syndrome pandemic. Arterioscler Thromb Vasc Biol
2008, 28(4):629-36.
Dafoe WA: Appendix A. tables of energy requirements for activities of
daily living, household tasks, recreational activities, and vocational
activities. In Clinical cardiac rehabilitation a cardiologist’s guide. Edited by:
Pashkow FJ, Dafoe WA. Baltimore: Williams , 2 1999:515-24.
Sternfeld B, Ainsworth BE, Quesenberry CP: Physical activity patterns in a
diverse population of women. Prev Med 1999, 28(3):313-23.
Leparki E, Nussel E: CINDI: Countrywide Integrated Non-Communicable
Diseases Interventional Programme: Protocol and Guidelines for
Monitoring and Evaluation Procedures. Berlin: Springer-Verlag 1987, 73-82.
Mohammadifard N, Kelishadi R, Safavi M, Sarrafzadegan N, Sajadi F,
Sadri GH, et al: Effect of a community-based intervention on nutritional
behaviour in a developing country setting: the Isfahan Healthy Heart
Programme. Public Health Nutr 2009, 12(9):1422-30.
Poehlman ET: Menopause, energy expenditure, and body composition.
Acta Obstet Gynecol Scand 2002, 81(7):603-11.
Schneider JG, Tompkins C, Blumenthal RS, Mora S: The metabolic
syndrome in women. Cardiol Rev 2006, 14(6):286-91.

Page 6 of 6

24. Sowers M, Zheng H, Tomey K, Karvonen-Gutierrez C, Jannausch M, Li X,
et al: Changes in body composition in women over six years at midlife:
ovarian and chronological aging. J Clin Endocrinol Metab 2007,
92(3):895-901.
25. Janssen I, Powell LH, Crawford S, Lasley B, Sutton-Tyrrell K: Menopause and
the metabolic syndrome: the Study of Women’s Health Across the
Nation. Arch Intern Med 2008, 168(14):1568-75.
26. Lee CG, Carr MC, Murdoch SJ, Mitchell E, Woods NF, Wener MH,
Chandler WL, et al: Adipokines, inflammation, and visceral adiposity
across the menopausal transition: a prospective study. J Clin Endocrinol
Metab 2009, 94(4):1104-10.
27. Matthews KA, Crawford SL, Chae CU, Everson-Rose SA, Sowers MF,
Sternfeld B, et al: Are changes in cardiovascular disease risk factors in
midlife women due to chronological aging or to the menopausal
transition? J Am Coll Cardiol 2009, 54(25):2366-73.
28. Ainy E, Mirmiran P, Zahedi Asl S, Azizi F: Prevalence of metabolic
syndrome during menopausal transition Tehranian women: Tehran Lipid
and Glucose Study (TLGS). Maturitas 2007, 58(2):150-5.
29. Sarrafzadegan N, Kelishadi R, Baghaei A, Hussein Sadri G, Malekafzali H,
Mohammadifard N, et al: Metabolic syndrome: an emerging public health
problem in Iranian women: Isfahan Healthy Heart Program. Int J Cardiol
2008, 131(1):90-6.
doi:10.1186/1758-5996-2-59
Cite this article as: Heidari et al.: Metabolic syndrome in menopausal
transition: Isfahan Healthy Heart Program, a population based study.
Diabetology & Metabolic Syndrome 2010 2:59.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

