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Study of metabolic syndrome in postmenopausal
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BACKGROUND: Various studies throughout the
world have documented higher prevalence of
Metabolic Syndrome (MS) and CV risk factors in
postmenopausal women. Abdominal obesity, a key
component of metabolic syndrome is quite prevalent
in South Asian women. However, studies that have
investigated the effect of menopause on the health
status of Nepalese women is lacking.
METHODS: This cross-sectional study was
conducted in TUTH, Kathmandu Nepal. Forty five
each premenopausal and postmenopausal (defined by
cessation of menstruation for ≥12 months) women
visiting the General Health Checkup Unit were
enrolled as participants. Metabolic syndrome was
defined by IDF criteria. BP, height, weight and WC
were measured and BMI was calculated while fasting
blood samples were analyzed for serum biochemical
markers: FBG, lipid profile.
RESULTS: This study found higher prevalence of MS
in postmenopausal women (57.8%) in comparison to
premenopausal women (20%). 1 3 . 3 % were diabetic,
23.3% were hypertensive, 82.2% had abdominal
obesity (WC>80 cm), 43.3% were overweight (BMI
2
25-29.99 Kg/m ) and 13.3 % were obese (BMI≥30
2
Kg/m ). WC, BMI and SBP were significantly higher
in postmenopausal group. Among the biochemical
markers, FBG, TC, LDL-C, TG were significantly
higher whereas HDL-C was significantly lower in
postmenopausal women than in premenopausal
women.
CONCLUSION: MS was highly prevalent in
postmenopausal women. This is an indication of
taking necessary preventive measures so that the risk of
developing diabetes and cardiovascular disease can be
minimized in the postmenopausal group.
© 2015 Nepalese Association for Clinical Chemistry

Introduction
The presence of an adequate endogenous
estrogen while the menstruation is regular in
women is believed to have cardioprotective effect.
Therefore, women during their fertile period of
life are protected from coronary heart disease in
comparison to men. However, following
1

menopause, the ovaries permanently cease to
produce estrogens and the female advantage in
cardiovascular disease (CVD) present earlier
would be lost. The decline in hormone level that
begin few years earlier to menopause bring about
various metabolic changes thereby worsening the
CV risk profile. Metabolic disturbances including
abdominal obesity, hypertension, fasting
hyperglycemia, hypertriglyceridemia, low highdensity lipoprotein cholesterol (HDL-C) etc.
tend to cluster together. The constellation of
these metabolic disturbances is termed as
metabolic syndrome [1]. The metabolic
syndrome is now considered to be driving the
twin global epidemics of type 2 diabetes and
CVD [2].
The declining level of estrogen and alteration of
its ratio with testosterone has been implicated as
a causal factor for the emergence of MS at
menopausal transition [3]. Alterations in lipid
metabolism with estrogen deficiency are thought
to be a substantial component of CVD risk in
postmenopausal women [4] but there are also
direct effects of estrogen deficiency on body fat
distribution (central obesity), insulin action, the
arterial wall, and fibrinolysis that may influence
cardiovascular risk. These factors contribute to an
increased prevalence of the MS in
postmenopausal
women
compared
with
premenopausal women [5].
According to the national report of Central
Bureau of Statistics of Nepal in 2011, total
population of Nepal is 26,494,504 out of which
13,645,463 are women. About 1.9 million of
women were 50 years of age or older. Most of
these women had or shortly would have their last
menstrual period, thus becoming postmenopausal.
As an average Nepali woman has life expectancy of
68 years, whereas in developed countries a lifespan
up to 80 years is possible, which indicates that a
woman spends one-third of her life after
menopause [6].Out of several health problems
occurring during this period, emergence of MS is
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of particular significance because there is
substantial increase in metabolic disturbances.
Globally, CVDs, often thought to be a ‘male’
problem, is the number one killer of women [7].
Thus, identification of postmenopa-usal women
at high risk for MS has important implications for
the reduction of CVD burden. CVDs are the
consequences
of
mechanisms
that
are
multifactorial in origin and MS includes almost all
major factors for generation and progression of
CVD. Therefore, the study of MS in
postmenopausal women will be a single marker
which can justify the multiple factors generating
atherosclerosis, the cause of cardiovascular disease.
International Diabetes Federation (IDF) criteria
were employed for defining MS in this study.

Methods
This cross-sectional study was conducted in
Tribhuvan University Teaching hospital
(TUTH). A total of 90 women visiting the OPD,
for their general health check-up were randomly
selected for the study. 45 of them were
postmenopausal who had undergone natural
menopause defined by cessation of menstruation
for ≥12 months without any other medical cause
and other 45 were regularly menstruating
premenopausal women. Women who were
amenorrhoeic due to hysterectomy or cessation of
periods other than by a natural cause, women on
HRT, women having irregular menses, pregnant
and lactating women were excluded from the
study.

The IDF consensus worldwide definition of the
metabolic syndrome (2006) is:
Central obesity (defined as waist circumference
with ethnicity-specific values*) and any two of
the following [2]:
- Raised triglycerides: > 150 mg/dL (1.7
mmol/L), or specific treatment for this lipid
abnormality
- Reduced HDL cholesterol: < 40 mg/dL (1.03
mmol/L) in males, < 50 mg/dL (1.29
mmol/L) in females, or specific treatment for
this lipid abnormality
- Raised blood pressure (BP): systolic BP > 130
or diastolic BP >85 mm Hg, or treatment of
previously diagnosed hypertension.
- Raised fasting plasma glucose (FPG): 100
mg/dL (5.6mmol/L), or previously diagnosed
type 2 diabetes.

An informed consent was obtained from each
participant. After that a questionnaire was
completed for each participant including
demographic information, menopausal status,
medical history and family history. The physical
examination and clinical laboratory data was also
noted.
BP measurement was done using a recently
calibrated aneroid sphygmomanometer with an
adequate cuff size, after participant had rested
for at least five minutes. Weight was taken using
a platform weighing scale. Standing height
measurement was done with the participants
barefooted, eyes looking ahead. Body mass index
(BMI) was calculated by using the formula:
2
(weight [kg]) / (Height [meter] ). Using a flexible
metric tape the waist circumference (in
centimetres) was assessed at a point midway
between the lowest rib and the iliac crest with the
subject standing.

If FPG is >5.6 mmol/L or 100 mg/dL, an oral
glucose tolerance test is strongly recommended,
but is not necessary to define presence of
the syndrome. If BMI is >30 kg/m², central
obesity can be assumed and waist circumference
does not need to be measure.

For biochemical analyses, 5mL of blood was
drawn after an overnight fast (8-12hours) by
venipuncture. Serum samples were separated,
within half an hour, by centrifugationat15003000 rpm for 5min. Routine investigation was
done on the same day of sample collection and
included –blood glucose, TC, HDL-C, LDL-C
and TG. Laboratory standard operation
procedures were maintained for all laboratory
analysis.

⃰To meet the criteria, waist circumference must
be: for Europeans, > 94 cm in men and > 80 cm
in women; and for South Asians, Chinese, and
Japanese, > 90 cm in men and > 80 cm in
women. For ethnic South and Central Americans, South Asian data are used, and for subSaharan Africans and Eastern Mediterranean and
Middle East (Arab) populations, European data
are used.

Determination of blood glucose was done by
glucose oxidase peroxidise (GOD-POD) method,
as described by Trinder, manufactured by
Biolabo Reagents, France. Serum total cholesterol
and triglyceride levels were determined enzymatically (Human, Germany). Serum HDL-C level
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was determined enzymatically after precipitation
of LDLs and VLDLs with dextran sulphate
MgCl2. LDL-C was calculated using the
Friedewald formula, as follows.
LDL-C (mmol/L) = Total cholesterol
(Triglyceride/2.2 + HDL cholesterol)

comparison was done by t-tests.
Results
Out of total 90 participants in this study, 45
were regularly menstruating premenopausal
women of age group 20-40 years. Remaining 45
were post-menopausal women who had cessation
of menstruation at least 12 months earlier and
they were of age group 45-70. Mean age of
menopause was 48.9 years. Out of 90
participants 13.3% had the history of diabetes
and 23.3% had the history of hypertension.

-

When triglyceride concentration exceeded
4.5mmol/L, LDL-C was estimated by direct
homogenous method (Biolabo, France). All the
biochemical tests were performed by the fully
automated chemistry analyzer, BT3000, Italy.
Metabolic syndrome was defined by IDF criteria.

Discussion

The data were entered in Microsoft Excel
program (Microsoft office 2007). Statistical
analyses were done by SPSS 20.0 version
(Statistical Package for Social Science for
Windows version; SPSS Inc., Chicago, IL). Mean

1.11%

Evidence of clustering of various cardiometabolic derangements and CVD risk factors
has been found in postmenopausal women in this
study.
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Fig. 1. Distribution of the study population based on
BMI (n=90).
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Fig. 3. Prevalence of MS in premenopausal (n=45).

Fig. 4. Prevalence of MS in postmenopausal
women (n=45).
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Table 1. Comparison of Anthropometric and biochemical parameters between pre and postmenopausal women
Premenopausal
Postmenopausal
Parameter
(n=45)
(n=45)
p value
Mean ± SD
Mean± SD
Age (Years)
33.8 ± 5.7
57.9 ± 5.7
<0.001
SBP (mmHg)

112.5 ± 13.7

122.6 ± 12.1

<0.001

DBP (mmHg)

76.5 ± 9.8

79.4 ± 8.7

0.145

Height (cm)

154.8 ± 4.3

150.8 ± 5.5

<0.001

Weight (Kg)

60.2 ± 7.8

61.1 ± 10.1

0.589

2

BMI (Kg/m )

25.1 ± 3.4

26.9 ± 3.8

0.028

Waist Circumference (cm)

84.8 ± 9.6

94.3 ± 10.1

<0.001

Glucose (mmol/L)

4.6 ± 0.6

5.3 ± 1.2

0.002

Total cholesterol (mmol/L)

3.85 ± 0.7

4.21 ± 0.9

0.028

Triglygeride (mmol/L)

1.33 ± 0.6

1.69 ± 0.6

0.006

HDL-C (mmol/L)

1.12 ± 0.2

1.01 ± 0.2

0.021

LDL-C (mmol/L)

2.12 ± 0.6

2.43 ± 0.7

0.028

P-value <0.05 is statistically significant
The prevalence of MS was found to be 57.8% in
postmenopausal and 20% in premenopausal
women using the IDF criteria. Our findings were
consistent with many of previous studies [8-13],
where postmenopausal women were found to be
at higher risk of MS than premenopausal women.
The prevalence of MS has greatly varied across
different studies. According to a study of Western
India the prevalence of MS was 45% among
premenopausal women, whereas it was 55%
among postmenopausal women [11]. Eshtiaghiet.
al., showed a prevalence of 53.5% MS in postmenopausal Iranian women, on the other hand it
was only 18% in pre-menopausal women [10].
Differences in socio-environmental and genetic
factors, lifestyles, type of menopause (natural/
surgical), time since menopause and criteria used
for defining MS could be some of the reasons for
this variability.

adiposity. In the present study abdominal obesity
was also observed in 72.5% of premenopausal
subjects. This could be due to various factors
including physical inactivity, dietary habits,
socioeconomic or genetic factor. This implies
that abdominal obesity is the leading factor for
metabolic syndrome. Current evidence implies
that multiple risk factors for CVD emerge in the
postmenopausal period, but features of the MS
may be present even before menopause [17].
Moreover, South Asian Indians, in general, are
prone to have MS at a younger age and have
severe morbidity and mortality consequences as
compared to Caucasians [18, 19].
While classifying the study population based on
their BMI, only 1.1% were underweight, 42.2%
had normal BMI, whereas, 43.3% were
overweight and 13.3% were obese respectively.
Altogether, 56.6% had higher than the normal
2
BMI (≥ 25 Kg/m ) and 82.2% of the women had
raised WC (>80 cm). This is an alarming sign
which indicates that lifestyle modification and
dietary habit change is essential to control and
prevent obesity and the consequences related to
it.

In the present study, significant differences in
waist circumference and BMI among pre and
post-menopausal women have been found and
this is similar to some other studies [8, 14].
82.2% of postmenopausal subjects are having
abdominal obesity as defined by
waist
circumference >80 cm. Cross-sectional [15] and
longitudinal studies [16] have shown that the
menopausal transition is associated with a
preferential increase in abdominal adiposity,
independent of the effect of age and total body

In present study, a significantly higher level of
metabolic risk factors including fasting blood
glucose, total cholesterol, triglyceride and LDL-C
were observed among post-menopausal women
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than pre-menopausal women. HDL-C was also
found to be significantly lower in the
postmenopausal group. In agreement with the
results of our study, many previous studies have
reported higher prevalence of hypercholesterolemia [13, 14, 20, 21], hypertriglyceridemia [9,
13, 20-22], high LDL-C [8, 13, 20, 21], low
HDL-C [20, 21] and elevated fasting blood
glucose [13, 22, 23] among post postmenopausal
women than pre-menopausal women. A high
amount of abdominal fat is associated with
increased insulin resistance, free fatty acid (FFA)
levels, and decreased adiponectin. These factors
contribute to increased secretion of apolipoprotein B (apo-B)-containing particles, leading to
hypertriglyceridemia and increased hepatic lipase
(HL) activity resulting in a predominance of
small dense LDL particles and a reduction in
large antiatherogenic HDL2 particles. A similar
pattern of lipid abnormalities emerges with
menopause [24]. Insulin resistance, with
inadequate compensatory hyperinsulinemia,
diminishes the normal suppression of FFA arising
from adipose tissue by insulin. The increased
levels of FFA may impair peripheral glucose
uptake, increase hepatic gluconeogenesis, and
reduce hepatic clearance of insulin [25].

pre-menopausal group. Previous studies have
reported higher prevalence of systolic blood
pressure
[13].
The
decline
in
the
oestrogen/androgen ratio dilutes the vasorelaxant
effects of oestrogens on the vessel wall and
promotes the production of vasoconstrictive
factors such as endothelin [26]. Both male and
female sex steroids have a regulating effect on the
renin-angiotensin system (RAS) and affect
angiotensinogen production and sodium
metabolism. The decline in oestrogen levels
around menopause causes an up regulation of the
RAS with an increase in plasma renin activity
[27]. Hypertension often clusters with other risk
factors such as overweight, elevated insulin
resistance, diabetes and lipid abnormalities.
Conclusion
MS was found high in postmenopausal women
than in premenopausal women. Prevalence of MS
was 57.8% in postmenopausal women and 20%
in premenopausal group. Such a high prevalence
of MS in postmenopausal group is an alarming
sign. Prevention through changes in lifestyle, or
early detection and treatment of elevated fasting
blood glucose, hypertension, and hyperlipidemia
are necessary for prevention of cardiovascular
diseases in Nepalese women reaching menopause.
Health professionals should consider the postmenopausal women as a major target group for
prevention of MS, which is an underlying
condition of many non-communicable diseases.

In present study, a significantly higher level of
systolic blood pressure was observed among postmenopausal women than pre-menopausal women
(p=<0.001) whereas the mean diastolic blood
pressure though elevated in post-menopausal
group was not significantly different from the
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