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ABSTRACT

Background: As the average life expectancy of women extends 20-30 years after menopause, the medical impacts of
changes leading to metabolic syndrome on postmenopausal women are significant. The menopausal state has been
noted to be an independent risk factor for the occurrence of metabolic syndrome. This study was conducted to look at
the prevalence of metabolic syndrome in postmenopausal women.

Methods: A prospective cross sectional study was done and postmenopausal women were assessed for metabolic
syndrome using the International Diabetes Federation Criteria.

Results: The prevalence of metabolic syndrome was found to be 64%. Women with metabolic syndrome had a higher
systolic blood pressure and larger waist circumference, however did not differ in terms of diabetes and dyslipidemia.
There was no significant difference with regards to frequency and severity of menopausal symptoms between women
with and without metabolic syndrome.

Conclusions: The increased prevalence of metabolic syndrome in postmenopausal women may be directly due to
ovarian insufficiency and indirectly due to metabolic consequences of central fat redistribution with estrogen
deficiency.
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INTRODUCTION

Menopause is a normal physiological process that often
occurs in women at an average age of 50 years.! Mean
age at menopause for South Indian women is 48.7 years.?
Metabolic syndrome (MetS) comprises a constellation of
metabolic abnormalities that includes glucose intolerance
(type 2 diabetes and impaired glucose tolerance), insulin
resistance,  central  obesity,  dyslipidemia, and
hypertension. The menopausal state may be a potential
risk factor for the development of metabolic syndrome as
its prevalence has been reported to increase after the
attainment of menopause.® The menopausal state has
been noted to be an independent risk factor for the

occurrence of metabolic syndrome, and the risk for
metabolic syndrome is said to further increase up to 14
years post menopause.* As the average life expectancy of
women extends 20-30 years after menopause, the
medical impacts of changes leading to metabolic
syndrome on postmenopausal women are significant.’®

The prevalence of metabolic syndrome increases with
increasing aging and increasing glucose intolerance. The
increased prevalence of metabolic syndrome in the
postmenopausal women may be the directly due to
ovarian insufficiency and indirectly due to metabolic
consequences of central fat redistribution with estrogen
deficiency. Menopausal symptoms have been widely
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reported and studied in developed countries, but less
information is available for women of developing
countries. Till date, there is no study to determine the
prevalence of metabolic syndrome in south Indian
population. Hence the objectives of the current research
include the assessment of the prevalence of metabolic
syndrome among south Indian postmenopausal women
attending menopause clinic in Christian Medical College,
Vellore.

METHODS

This is a prospective cross sectional study performed in a
tertiary care hospital in southern India. The study
protocol was approved by the institutional research and
ethics committee. A written informed consent was
obtained from all the study participants. 154
postmenopausal women attending Menopause clinic were
included. Women with thyroid disease, Cushing’s
disease, premature menopause, and surgical menopause,
use of hormone therapy, chemotherapy, and radiotherapy
were excluded.

Postmenopausal women were assessed for MetS based
using International Diabetes Federation criteria IDF-
2005.5 As per this criteria, women with abdominal
obesity defined as waist circumference >80cm in South
Asians with any two of the four criteria’s which included
blood pressure >130/85 mmHg; fasting blood sugar level
>100mg/dl; fasting serum triglyceride >150mg/dl; high-
density lipoprotein cholesterol <50mg/dl were diagnosed
to have MetS. Waist circumference was measured in erect
position as the smallest horizontal girth between the
costal margins and the iliac crests at minimal respiration
using a fibre tape. Blood pressure was recorded in the
right arm in sitting position. Venous blood samples were
collected after an overnight fasting to measure serum
total cholesterol, triglycerides, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol, fasting
plasma glucose and serum insulin.

Statistical analysis

The data was analysed using SPSS (version 16.0;
Chicago, IL, USA). All the data were presented as mean
and standard deviations. The sample size was calculated
on the basis of the expected prevalence of MetS. The
reported prevalence of MetS for postmenopausal women
was 41%. The clinical variables included patient’s age,
year of menopause, blood pressure, height and weight.
The laboratory characteristics included fasting lipid
profile, fasting plasma glucose, and score of menopause
rating scale between the MetS and non-MetS groups were
compared using Student’s t test. The relationship between
MetS and lower urinary tract symptoms were evaluated
by the Chi-square test and analysis of covariance
(ANCOVA). The relationship between the risk factors of
MetS and LUTS score was determined by a linear
regression test and the Kruskal-Wallis test. A p value of
<0.05 was considered to be statistically significant.
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RESULTS

This study was conducted in the Department of Obstetrics
and Gynaecology outpatient clinic, Christian Medical
College Hospital, Vellore from April 2014 to August
2014. The study was approved by the institutional review
board and the Ethics Committee of the hospital. One
hundred and fifty four menopause women who attended
the menopause clinic were recruited for the study.

Table 1: Number of women with metabolic syndrome.
Yes 99 64
No 64 36
Number of Women with metabolic syndrome = 99
(64%); Number of women without metabolic syndrome =
55 (36%). The prevalence of metabolic syndrome in our

study was found to be 64%.

Table 2: Age wise distribution of study group.

<50 29 (18.83)
50-60 66(42.86)
>60 59(38.3%)

Majority of the women were between the fifth and sixth
decade.

Table 3: Distribution of metabolic syndrome
according to the years since menopause.

<5 years 32 25
5-10 years 27 16
>10 yrs 40 14
Total 99 55

MetS: Metabolic Syndrome

Metabolic syndrome was found to be maximum in the
women who were more than 10 years postmenopausal.

Table 4: Demographic data.

Age (years) 58.22+7.2 57.60+5.60 0.659
Years since

menopause 10.10+6.7 8.85+7.29 0.300
(years)

Menopausal - g13.49  4874#538  0.490

age (years)

Height (cms)
Weight (kgs)
BMI (kg/m?)

152.99+5.27 152.00+6.60 0.342
65.77+£11.52 59.76+16.64 0.020
28.19+5.38  25.84+6.89 0.031
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There was no significant difference between two groups
with regards to age and number of years since
menopause. Patients with metabolic syndrome weigh
more than the patients without metabolic syndrome
(P=0.02) and there was a significant difference in their
BMI (P=0.031).

Table 5: Blood pressure measurement and waist
circumference.

Systolic blood
pressure
(mmHg)
Diastolic blood
pressure
(mmHg)

Waist
circumference
(cm)

134.71+19.53 124.80+18.345 0.002

78.91+12.15  76.13+10.62 0.142

95.63+9.32 86.35+13.95 0.000

Patients with metabolic syndrome have significantly high
systolic blood pressure (P=0.002) when compared to
women without metabolic syndrome. There was no
difference in diastolic blood pressure between two
groups. Similarly, the waist circumference of women
with metabolic syndrome were measured greater than the
women without metabolic syndrome (P=0.00).

Table 6: Biochemical profile.

Total
cholesterol 178.65+40.38 170.00+38.82 0.198
(mg/dl)
Triglycerides 156 45170.04  121.75+96.24 0324
(mgy/dl)
HDL (mg/dl)  49.60+18.605 49.95:1557  0.903
LDL (mg/dl)  114.91+36.09 111.24+29.14 0.493
Fasting glucose 159 4845635 10244+33.93  0.000
(mg %)

Patients with metabolic syndrome had elevated fasting
blood glucose when compared to women without
metabolic syndrome (P=0.00). There was no significant
difference between both groups interms of lipid profile.

Table 7: Comorbid conditions.

fasting

. 81 11 59.7
hyperglycemia
Hypertension 68 10 50.6
Hyperlipidaemia 97 30 82.4
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The women with metabolic syndrome had higher sugars,
hypertension and hyperlipidaemia.

Table 8: Menopausal symptoms versus metabolic

syndrome.

Total somatic 8.29+3.76 8.24+3.85 0.930
Total

psychological 7.80+4.47 7.22+4.45 0.441
Al 3494285  2.85:260  0.169
symptoms

Total

menopause 19.53+7.54  18.38+8.38 0.403

rating score

Patients of both groups had somatic, psychological and
urogenital symptoms. There was no significant difference
(P>0.05) between two groups in their total somatic,
psychological, urogenital symptoms and the menopause
rating scores.

Table 9: Metabolic syndrome and menopausal
symptoms.

Somatic

Hot flushes,
sweating

heart discomfort
sleeping problem
joint and muscular
discomfort
Psychological

57 (57.5%)

51 (51.5%)
73 (73.7%)

94 (94.9%)

29 (52.7%)

32 (58.1%)
28 (50.9%)

50 (90.9%)

Depressive mood 64 (64.6%) 33 (60%)
Irritability 56 (56.5%) 33 (60%)
Anxiety 16 (16.1%) 08 (14.5%)
Physical and

mental exhaustion 85 (85.8%) 46 (83.6%)
Urogenital

Sexual problems 26 (26.2%)
Bladder dysfuncton 07 (7%)

17 (30.9%)
06 (10.9%)

Somatic symptoms

Patients with metabolic syndrome had higher joint and
muscular discomfort (94.9%) with sleeping problems in
three fourth of women with metabolic syndrome.

The symptoms of hot flushes, sweating and heart
discomfort were seen in more than half of women with
metabolic syndrome. The women with metabolic
syndrome had higher sleep disturbances (73.7%) when
compared to the women without metabolic syndrome
(50.9%).
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Psychological symptoms

Patients of both groups had higher prevalence of physical
and mental exhaustion (observed in more than 80% of
individuals) although there was no significant difference
between two groups. Depressive symptoms were
observed in both groups in nearly two-third of study
subjects.

Urogenital symptoms

Sexual problems were observed in nearly one third of
study subjects and there was significant difference
between two groups. Bladder problems and dryness of
vaginal symptoms were observed in less than 10% of
study population.

DISCUSSION
Age and metabolic syndrome

As the years since menopause increased, prevalence of
MetS increased (Table 3). Mesch et al observed the
influence of age versus menopause on metabolic
syndrome which has shown that postmenopausal women
had a 20-22% chance of having metabolic syndrome as
compared to 0% in premenopausal women.’

Prevalence of metabolic syndrome

The prevalence of metabolic syndrome (Table 3) using
IDF criteria in our study population was 64% (99/154).
Similar criteria has been used by Pandey and colleagues
in western India and prevalence of metabolic syndrome
was found to be 55%.8 In a study involving 1596 women
by Heidari et al documented a prevalence of 44.9%,
57.9% and 64.3% in premenopausal, perimenopausal and
postmenopausal ~women  respectively  which s
comparable to our results.® In a study involving 323
women attending gynecology outpatient clinic by
Figueiredo et al showed similar prevalence (64.5%) using
IDF criteria comparable to our findings.*®

However, contrary findings were documented from other
studies too. A cross-sectional study Gorgan province in
Iran shows a prevalence of 30% which was contrary to
our findings.!* Similarly, published data from Austria,
China, Germany, Iran and Canada showed a prevalence
of 32.6%, 37.34%, 36.1%, 31% and 29.6% respectively
which is in contrast to our findings.*>*® The prevalence
varied in different countries such as in Iran, western
India, Argentina and Ecuador had a prevalence rate of
69%, 55%, 22% and 41.5% respectively.”81415

The Study of Women’s Health Across the Nation
(SWAN) showed that the prevalence of metabolic
syndrome prior to the final menstrual period was 32.7%
with 13.7% of the cohort developing Metabolic syndrome
at the time of the final menstrual period.'® Chennai Urban
Rural Health study(CURES )done in south Indian
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population found the prevalence of Metabolic syndrome
to be 23.2%, 18.3% and 25.8% using the WHO, ATPIII
and IDF definitions, respectively.'’

Age specific prevalence using NCEP ATPIII criteria >40
years ranges between 20 to 30%. Study on
postmenopausal women in Austria showed that the
prevalence of metabolic syndrome was 32.6%.18

These differences in prevalence of metabolic syndrome in
different studies could be attributed to selection bias
(community/hospital based groups), the type of
menopause (natural / surgical), socioeconomic and
environmental differences, genetic factors and lifestyle.

Demographic characteristics

The mean age of menopause observed in our study was
48.2 years which is comparable to study in coastal areas
of Karnataka by Bairy et al.> The overall median age at
natural menopause was 51.4 in Caucasian and 49.1 in
South Asian regions, including India.

Age of menopause in other Asian countries also shows
various results: Lahore (49+3.6) years, Pakistan (47
years) , United Arab Emirates (47.3+£3.29), Saudi Arabia
(48.94£0.2), Iran (49.6+4.6).1%2° As the age of
menopause depends on various factors such as
inheritance, smoking, number of pregnancies, use of
contraceptive pills, there is enough evidence showing
wide range of variation in the mean age of menopause
across various countries.

A multi-center study performed in seven South-east
Asian countries including Hong Kong, Indonesia, Korea,
Malaysia, the Philippines, Singapore and Taiwan reported
the median age of 51.09 years for menopause.?* Such
variations among different people could be due to the
variations in the reproductive history of individuals, body
mass index, and socioeconomic circumstances in
childhood such as childhood nutrition, cognition and
emotional stress. The importance of the age of onset of
the menopause predicts the risk of mortality that is often
associated with it. Some reports have documented a 35%
higher risk of mortality with menopause occurring at ages
40-49 years, with risks increasing with a younger age of
onset of menopause.?®

Weight and BMI in metabolic syndrome

Patients with metabolic syndrome weigh more than the
patients without metabolic syndrome (Table 4; p
value=0.02) and there was a significant difference in the
body mass index between two groups (p value=0.031).
This could be due to the alteration of oestrogen levels
with menopause. Estrogen promotes the accumulation of
subcutaneous fat rather than visceral fat, and the loss of
estrogen with menopause is associated with an increase in
visceral fat.?6:2
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Waist circumference and metabolic syndrome

The waist circumference of women with metabolic
syndrome were measured greater than the women without
metabolic syndrome (P=0.00) in present study (Table 5).
There is a strong correlation between waist circumference
and metabolic syndrome. Waist circumference is an
important determinant of MetS, but there is a need for
population-specific waist circumference cut off point for
defining abdominal obesity in women with MetS in this
part of the country, as compared to other studies.

Misra et al described that the cardiovascular risk seems to
occur at lower waist circumference level in Asian Indians
when compared to Caucasians.?® This is due to relatively
higher truncal and abdominal fat mass as compared to
Caucasians and African population despite similar or less
average value of waist circumference. High body fat and
truncal /abdominal adiposity may increase the insulin
resistance and other cardiovascular risk factors to
manifest in Asian Indians with lower value of waist
circumference than Caucasians.?®2° Thus there is a need
for further clearer definitions of waist circumference cut
offs for MetS in Asians.

Blood pressure and MetS

Our patients with metabolic syndrome have significantly
higher systolic blood pressure (P=0.002) when compared
to women without metabolic syndrome (Table 4).
However, there was no difference in diastolic blood
pressure between two groups. In a cross sectional study
involving 118 post-menopausal women, the authors
described the elevation of both systolic and diastolic
blood pressure.®® Marjani et al. also showed a
significantly high diastolic blood pressure among
postmenopausal women.!

Lipid profile and MetS

Patients with metabolic syndrome had elevated fasting
blood glucose when compared to women without
metabolic syndrome (P=0.00). There was no significant
difference between two groups in terms of serum lipid
profile (Table 6). In present study dyslipidemia was
observed in nearly 83% of study subjects followed by
diabetes (59.7%) and hypertension (50.6%) (Table 7). In
a study done on 183 Korean post-menopausal women by
Lee and colleagues found positive correlation between
high triglyceride levels and somatic symptoms score (p =
0.044), but other components of MetS did not show a
significant correlation (P<0.05)

Relationship  between
menopausal symptoms

metabolic  syndrome and

Menopause predisposes to decreased insulin sensitivity,
estrogen deficiency with development of android body
habitus along with excessive weight gain. Lack of
physical activity contributes to the development of
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metabolic syndrome in menopause. Age is an
independent predisposing risk factor for metabolic
syndrome. Postmenopausal obesity leads to greater
conversion of androgens to estrogens along with lowered
sex hormone binding globulin resulting in endogenous
unopposed estrogen.) Patients of both groups showed no
significant difference (P>0.05) in their total somatic,
psychological, urogenital symptoms and the menopause
rating scores (Table 8). This was contrary to the study by
Lee et al in which the metabolic syndrome group had
higher frequency of hot flashes and sweating compared to
non-metabolic syndrome group (p=0.034). Increase in the
number of metabolic components and increased
triglycerides levels were associated with a higher total
subscale score of somatic symptom (p=0,044, p=0.039,
respectively).®?

Fernandez-Alonso et al reported in a 10 year
retrospective study done in 574 Caucasian Spanish
women, that obesity is associated with more severe
menopausal symptoms.® Increase in subcutaneous body
fat, inhibits heat dissipation thereby reduces core body
temperature, predisposing to increased hot flashes.3

Thurston et al. in the Study of Women’s Health across
the Nation Study (SWAN), showed that an increase in
total and subcutaneous obesity was associated with hot
flashes.®®

Chedraui et al assessed the frequency of menopausal
symptoms in 325 Ecuadorian postmenopausal women
with the menopause-specific quality of life questionnaire
(MENQOL). They reported that abdominal obesity was a
significant risk factor for hot flashes, depression, and
muscle and joint pain; basal hyperglycemia was
associated with dry skin and changes in sexual desire;
and high tri- glyceride levels were associated with higher
rates of sweating and depression.*® In a 10-year
retrospective study involving 574 Caucasian Spanish
women, Fernandez-Alonso et al reported that obesity is
associated with more severe menopausal symptoms.2433

Patients with metabolic syndrome had higher joint and
muscular discomfort (94.9%) with sleeping problems in
three fourth of women with metabolic syndrome (Table
9). Physical and mental exhaustion were the second most
distressing symptoms with least distressing being the
urogenital symptoms, which is comparable to previous
studies done in India. Anderson et al reported that
physical and psychological symptoms were highly
significant in Asian women.* It is similar to our study as
more than 50% of women complained of aching in
muscles and joints (67.7%), feeling tired (64.7%), poor
memory (60.5%), lower backache (58.8%), feeling
bloated (55.1%) and difficulty in sleeping (51.7%). The
incidence (< 50%) of hot flushes, fatigue, dry skin,
excessive sweating and vaginal dryness is less in our
study population when compared to earlier reports
(>50%). This data is consistent with previous studies
conducted by Kaur et al, Chim et al and other studies in
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Asia. % Recently, a Malaysian study also found that
joint and muscular discomfort was predominantly
complained of by 86.6% women.*

CONCLUSION

The incidence of metabolic syndrome among
postmenopausal women is 64%. Women with metabolic
syndrome had a higher systolic blood pressure and larger
waist circumference, however did not differ in terms of
diabetes and dyslipidemia. There was no significant
difference with regards to frequency and severity of
menopausal symptoms between women with and without
metabolic syndrome.
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