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Abstract

In this study, we aimed to assess levels of serum 25-hydroxyvitamin D in relation to metabolic
syndrome among postmenopausal women in Gorgan. The study group included 100 post-
menopausal women who were referred to the different Health Centers in Gorgan. Body mass
index, waist circumference, Hip, waist to hip ratio, diastolic blood pressure, triglyceride, fast-
ing blood glucose and 25-hydroxyvitamin D levels were significantly higher in postmenopausal
women with metabolic syndrome, but HDL-cholesterol was lower. Prevalence of the metabolic
syndrome was 31%. There were significant differences in 25-hydroxy vitamin D of postmeno-
pausal women with and without vitamin D deficiency. Prevalence of the vitamin D deficiency
in postmenopausal women was 30%. There were significant differences in 25-hydroxy vitamin
D of postmenopausal women with and without vitamin D deficiency who had metabolic syn-
drome. Our results show that postmenopausal status might be a predictor of metabolic syn-
drome in this area. Our findings suggested that vitamin D levels have no association with
metabolic syndrome. There were no significant differences in vitamin D levels in postmeno-
pausal women with and without metabolic syndrome. Vitamin D deficiency is not associated
with the metabolic syndrome.
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Introduction

Vitamin D deficiency and insufficiency is the most health
problem among postmenopausal women worldwide.
Some finding suggests that low levels of serum 25 -
hydroxyvitamin D (25(OH) D) could be associated with
elevated risk of cardio metabolic disorders comprising
cardiovascular disease [1-3] type 2 diabetes [4]. Some
studies show that there is a relation of serum 25(OH) D to
fasting glucose [5-6]. Low serum 25(OH) D concentra-
tions could be associated with dyslipidemia [7–9]. There
are few studies of the relation of serum 25(OH) D levels
to metabolic and lipid markers. Vitamin D deficiency
could be a risk factor for the metabolic syndrome [10-11].
There is little evidence about the relationship between
vitamin D status and metabolic syndrome. A possible role
of vitamin D deficiency in the pathogenesis of the meta-
bolic syndrome has been mentioned [12, 9 and
13].Cardiovascular disease is one of the main reasons of
death among women in the world [14].Studies show that
women aged older than 55 years old show a higher inci-
dence of cardiovascular disease than younger women [15-

17]. Other studies showed that there is a high prevalence
of metabolic syndrome in postmenopausal women, which
was changed from 32.6% to 41.5 % [18-20]. Study of
Rossi et al [21] showed that postmenopausal women with
metabolic syndrome had less preferable cardiovascular
risk factors. The mechanism which explains the effect of
menopause on the cardiovascular system remains un-
known [22]. Some studies show that there is no difference
in cardiovascular risk factors when compared pre-
menopausal with postmenopausal women [22-25]. In sev-
eral studies, the incidences of metabolic syndrome in
postmenopausal women were increased in whole world
[26-27].Some epidemiological studies [28-29, 9 and 30]
showed that 25 (OH) D statuses is conversely collabo-
rated with metabolic syndrome in western populations
[31-32].There is limited evidence from the Asian popula-
tion. Some studies showed that there are ethnic differ-
ences in vitamin D metabolism and its nutritional status
[10, 33]. In Asian countries, metabolic syndrome has be-
come one of the most health problems [34]. There is little
information about the relationship of vitamin D defi-
ciency and prevalence of metabolic syndrome among
Asian populations. In this study, we aimed to assess levels
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of serum 25(OH) D in relation to metabolic syndrome
among postmenopausal women in Gorgan (South East of
Caspian Sea), Iran.

Material and Methods

This cross sectional study was performed in the Biochem-
istry and Metabolic Disorders Research Center of Gorgan,
Golestan province (South East of Caspian Sea, North East
of Iran) in 2011. The study group included 100 subjects
with postmenopausal women who were referred to the
different Health Centers in Gorgan. Postmenopausal
women who had at least 1 year, history of cessation of
menses were included. All the included subjects provided
an informed consent. At the point of study entry, all study
participants were subjected to clinical and biochemical
investigations. Data were collected by trained interview-
ers. First of all, a questionnaire was completed at each
Health Center by trained interviewers. Demographic in-
formation is achieved by a questionnaire. The exclusion
criterion was the coexistence of any other serious illness.

Exclusion criteria included having hormone replacement
therapy, taking drugs such as anti-diabetes and anti-
hypertensive anti-lipidemic agents and smokers. A venous
blood sample was collected from all the subjects who
came after 8-12-hours in the morning after an overnight
fast. The samples were centrifuged for 10 minutes at 3000
rpm. The serum was used for estimating fasting blood
glucose, triglycerides, total cholesterol, LDL-cholesterol
and HDL-cholesterol concentrations, by biochemical kit
using spectrophotometer techniques (Model JENWAY
6105 UV / VIS) in the Biochemistry and Metabolic Dis-
orders Research Center (Faculty of Medicine). 25-
hydroxyvitamin D determined using enzyme immunoas-
say (EIA) kit with ELISA technique.  25-hydroxyvitamin
D with <25nmol/L, 25-74nmol/L and >250nmol/L were
classified as deficient, insufficient and sufficient, respec-
tively. Postmenopausal women considered to have meta-
bolic syndrome if they had any three or more of the fol-
lowing, according to the ATP III Criteria: [35]

A. Abdominal obesity: Waist Circumference >88 cm

B. Hypertriglyceridaemia: serum triglycerides level >
150  mg/dl

C. Low HDL-cholesterol: < 50 mg/dl

D. High blood pressure: SBP > 130 mmHg and/or DBP >
85 mmHg or on treatment for hypertension.

E. High fasting glucose: serum glucose level > 110 mg/dl
or on treatment for diabetes.

Weight was then measured, while subjects were mini-
mally clothed without shoes, using digital scales. Height
was  measured  in standing  position without shoes using

tape meter while the shoulder was in a normal position.
Body mass index (BMI) was calculated as weight in kilo-
grams divided by height in meters squared. Those with a
BMI of 25.0-29.9 Kg/m2 were classified as overweight,
whilst those with a BMI ≥30 Kg/m2 were defined as
obese. Subjects with BMI greater than 45 Kg/m2 were
considered very obese [36]. Waist circumference was
measured at the point halfway between the lower border
of ribs and the iliac crest in a horizontal plane [9], and hip
circumference was measured at the widest level over the
greater trochanters. Waist to hip ratio was calculated as
waist circumference divided by Hip Circumference. Sys-
tolic and diastolic blood pressure was measured twice
after 10-15 minutes resting in sitting position from the
right hand. Two measurements were done from all post-
menopausal women at five minutes intervals and we used
the average of 2 measurements. The results were reported
as percentages and mean ± SD. The statistical analysis
was done with SPSS- 16 version software. The results
were evaluated by using student\'t\' and Chi square test.
Statistical significance was considered at P < 0.05.

Results

Table 1 shows that the mean body mass index, waist cir-
cumference, Hip, waist to hip ratio, diastolic blood pres-
sure, triglyceride and fasting blood glucose levels were
significantly higher in postmenopausal women with
metabolic syndrome, but the mean HDL-cholesterol was
lower (p< 0.05).There were no significant differences in
the age, Years since post menopause, total cholesterol,
systolic blood pressure, LDL-cholesterol and 25-hydroxy
vitamin D of postmenopausal women with and without
metabolic syndrome. Prevalence of the metabolic syn-
drome in postmenopausal women was 31%.

Table 2 shows the clinical and biochemical data of post-
menopausal women with and without vitamin D defi-
ciency. There were no significant differences between all
parameters. There were significant differences in 25-
hydroxy vitamin D of postmenopausal women with and
without vitamin D deficiency. Prevalence of the vitamin
D deficiency in postmenopausal women was 30%.

Table 3 shows the clinical and biochemical data of post-
menopausal women with and without vitamin D defi-
ciency who had metabolic syndrome. There were no sig-
nificant differences between all parameters. There were
significant differences in 25-hydroxy vitamin D of post-
menopausal women with and without vitamin D defi-
ciency who had metabolic syndrome. Prevalence of the
vitamin D deficiency in postmenopausal women with
metabolic syndrome was 32.26%.
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Table 1.  Clinical and biochemical data of postmenopausal women with and without metabolic syndrome.

BMI: Body mass index, WC: waist circumference, WHR: waist to hip ratio, SBP: systolic blood pressure, DBP: diastolic
blood pressure, FBS: fasting blood glucose, TG: triglyceride, T-CHOL: total cholesterol, HDL-CHOL: HDL-cholesterol
and LDL-CHOL: LDL-cholesterol

Table 2 .  Clinical and biochemical data of postmenopausal women with and without vitamin D deficiency (n=100)

BMI: Body mass index, WC: waist circumference, WHR: waist to hip ratio, SBP: systolic blood pressure, DBP: diastolic
blood pressure, FBS: fasting blood glucose, TG: triglyceride, T-CHOL: total cholesterol, HDL-CHOL: HDL-cholesterol
and LDL-CHOL: LDL-cholesterol
Table 3.  Clinical and biochemical data of metabolic syndrome among postmenopausal women with and without vitamin
D deficiency (n=31)

Parameters Postmenopausal women with
metabolic syndrome

Postmenopausal women
without metabolic syndrome

P-value

All women, No. (%) 31 69 p<0.05

Age (years) 54.51±5.31 54.31±5.39 0.865

Years since post menopause 5.0±3.54 5.62±3.37 0.403

BMI, kg/m 2 33.68±5.40 29.77±5.17 0.001

 WC, cm 97.98±9.47 88.04±11.34 <0.001

Hip, cm 109.03±1043 102.62±7.95 0.001

WHR 0.89±0.07 0.84±0.13 0.030

SBP, mmHg 160.0±20.45 135.32±1.83 0.505

DBP, mmHg 83.61±1.10 76.52±1.25 0.008

FBS, mg/dl 143.45±100.38 91.57±24.17 0.008

 TG,  mg/dl 171.90±124.20 100.94±62.0 <0.001

T-Chol, mg/dl 219.71±49.80 206.90±48.88 0.231

HDL-Chol , mg/dl 42.54±8.60 48.26±15.86 0.022

LDL-Chol , mg/dl 128.32±44.23 129.77±39.07 0.870

25-hydroxy vitamin D 50.04±43.59 61.88±60.17 0.327

Parameters Postmenopausal women
with  vitamin D deficiency

(n=30)

Postmenopausal women without
vitamin D deficiency

(n=70)

P-value

Age (years) 54.75±5.32 53.30±5.01 0.197
Years since post menopause 5.62±3.41 4.76±3.29 0.249
BMI, kg/m 2 31.24±6.0 30.88±5.34 0.767
 WC, cm 91.61±10.19 89.97±14.77 0.523
Hip, cm 106.97±11.05 103.60±8.22 0.095
WHR 0.88±0.08 0.84.±0.10 0.051
SBP, mmHg 129.20±1.99 126.70±2.10 0.573
DBP, mmHg 79.38±1.24 77.16±1.26 0.418
FBS, mg/dl 129.77±99.79 98.18±36.08 0.101
TG,  mg/dl 126.10±107.55 121.59±84.79 0.823
T-Chol, mg/dl 213.30±43.94 209.81±51.67 0.748
HDL-Chol , mg/dl 45.26±9.14 47.01±15.95 0.492
LDL-Chol , mg/dl 130.99±35.53 128.60±42.70 0.788
25-hydroxy vitamin D 16.80±4.22 75.01±53.96 <0.001
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Parameters postmenopausal women with
vitamin D deficiency

(n=10)

Postmenopausal women without  vi-
tamin D deficiency

(n=21)

P-value

Metabolic syndrome 10 (100%) 21(100%) p<0.05

Age (years) 53.90±5.04 54.80±5.53 0.664

Years since post menopause 4.88±3.60 5.20±3.45 0.815

BMI, kg/m 2 35.97±5.17 32.59±5.28 0.108

 WC, cm 102.10±10.81 96.35±8.17 0.110

Hip, cm 114.55±11.42 106.86±8.82 0.05

WHR 0.90±0.07 0.90±0.05 0.841

SBP, mmHg 135.57±1.61 134.50±2.33 0.867

DBP, mmHg 84.85±1.12 80.0±1.07 0.373

FBS, mg/dl 190.0±158.26 121.29±47.38 0.209

 TG,  mg/dl 208.70±143.69 126.48±48.74 0.243

T-Chol, mg/dl 231.40±48.25 214.14±50.72 0.376

HDL-Chol , mg/dl 41.80±9.74 44.10±5.66 0.498

LDL-Chol , mg/dl 132.20±34.90 126.48±48.74 0.742

25-hydroxy vitamin D 18.52±4.42 65.61±45.31 <0.001
BMI: Body mass index, WC: waist circumference, WHR: waist to hip ratio, SBP: systolic blood pressure, DBP: diastolic
blood pressure, FBS: fasting blood glucose, TG: triglyceride, T-CHOL: total cholesterol, HDL-CHOL: HDL-cholesterol
and LDL-CHOL: LDL-cholesterol.

Discussion

The prevalence of metabolic syndrome in postmenopausal
women is 31%. Study on postmenopausal women in Aus-
tria showed that the prevalence of metabolic syndrome
was 32.6% [20] which was similar to that in our finding.
In an another study on postmenopausal women in
Chengdu, China, showed that the prevalence of metabolic
syndrome was 37.34%, which was higher than our finding
[19] In our study, we showed the prevalence of the com-
ponents of metabolic syndrome in postmenopausal
women. Low HDL-cholesterol and high waist circumfer-
ence were the most usual factors of metabolic abnormality
in postmenopausal women. Prevalence of cardiovascular
diseases might be increased. This may happen with high
prevalence of metabolic syndrome in postmenopausal
women. Study of Deibert et al [37] showed that preva-
lence of metabolic syndrome among post-menopausal
women was 36.1% and also some other studies showed
that menopausal women in Canada [38], Ecuador [27] and
South Korea [39] had prevalence of metabolic syndrome
31%, 41.5% and 54.6% respectively. Our study shows
that postmenopausal women were overweight and obese.
Study of Lobo showed that weight increase and obesity
greatly drive the elevated prevalence of metabolic syn-
drome in postmenopausal women. Changes in central
obesity can cause metabolism abnormality and influence
health [40]. Estrogen secretion decrease in postmeno-
pausal women dependents on metabolic alterations and

resulting agglomeration of abdominal fat. It is important
to reduce the risk of cardiovascular disease in postmeno-
pausal women. It suggests that postmenopausal women
control blood glucose, blood pressure, lipid profile and
change their life style to decrease extra weight increase by
diet and sport [41]. Our findings show that there are no
significant differences of vitamin D among postmeno-
pausal women with and without metabolic syndrome.
Some studies have shown that there is an association be-
tween vitamin D deficiency and the metabolic syndrome
in the general population [9] and in women [30]. Our
findings do not confirm these results in postmenopausal
women. Some other studies show that there is no associa-
tion between vitamin D deficiency and the metabolic syn-
drome in postmenopausal women [37, 42 and 33].These
findings are in agreement with our results. Despite vita-
min D deficiency has been shown to influence nearly 40%
of the general population [43]. In this study, we have
shown a prevalence of vitamin D deficiency of 30%
among postmenopausal women which is lower than the
prevalence in the general population. The occurrence of
vitamin D deficiency in postmenopausal women with
metabolic syndrome was 32.26%. Our findings suggested
that vitamin D deficiency was not common in postmeno-
pausal women. The low prevalence of vitamin D defi-
ciency in our study groups could be interpreted by envi-
ronmental and genetic factors. It is possible that weather
conditions changes could be responsible for the differ-
ences in the prevalence of vitamin D deficiency among
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different populations because of differences in sunlight
exposure. Some studies have showed that vitamin D
status is related to genetic variants of vitamin D metabo-
lizing genes [44]. One explanation for low vitamin D de-
ficiency among postmenopausal women perhaps associ-
ated with high sunlight exposure in this area. Another
explanation for low vitamin D deficiency may be related
to blood samples were drawn during the spring and sum-
mer. We also measured 25 (OH) vitamin D concentrations
by ELISA which is different with other available meth-
ods. However, the links between metabolic syndrome and
vitamin D are not exactly clear.

Conclusions

In summary, our results show that postmenopausal status
might be a predictor of metabolic syndrome in this area.

Our findings also suggested that vitamin D levels have no
association with metabolic syndrome. There were no sig-
nificant differences in vitamin D levels in postmenopausal
women with and without metabolic syndrome. Vitamin D
deficiency is not associated with the metabolic syndrome.
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