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INTRODUCTION

The metabolic syndrome (MS) (syndrome X, insulin 
resistance syndrome) is a constellation of  metabolic 
abnormalities and a complex predisease state that 

predicts future development of  type 2 diabetes mellitus 
and cardiovascular disease.[1] The prevalence of  MS is 
influenced by genetic background, age, sex, diet, and 
levels of  physical activity.[2] There is observed increase 
in the prevalence of  MS in India, and other South Asian 
countries and the main drivers to this are lifestyle and 
socioeconomic transitions consequent to increased 
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ABSTRACT

Background: The metabolic syndrome (MS) (syndrome X, insulin resistance syndrome) is a constellation of 
metabolic abnormalities and a complex predisease state that predicts future development of type 2 diabetes 
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vulnerable period for developing MS, and this increased risk has been attributed to decreasing estrogen levels 
with an increasing risk of insulin resistance following menopause.
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were recorded. A venous blood sample was collected for fasting blood glucose, triglycerides, total cholesterol, 
low‑density	lipoprotein	cholesterol,	and	high‑density	lipoprotein	cholesterol.	MS	was	defined	according	to	the	
modified	National	Cholesterol	Education	Program	Adult	Treatment	Panel	III	criteria.
Results: The	mean	age	was	49.09	±	2.2	years	in	premenopausal	and	49.54	±	2.8	years	in	postmenopausal	
women. The prevalence of MS in the study group was 62.6%. Occurrence of MS was higher in older and obese 
women. Abnormal waist circumference was the most prevalent component (87%) of MS and in terms of odd 
ratio, correlation was highest for BMI followed by total cholesterol and waist-hip ratio.
Conclusion: We	should	target	obesity	and	deranged	lipid	profile	by	bringing	out	changes	in	lifestyle	and	dietary	
habits to decrease the higher prevalence of MS and the risk of cardiovascular diseases.
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affluence, urbanization, and mechanization and rural 
to urban migration. Recent studies of  MS in Indian 
menopausal women show a prevalence ranging from 
19.2% in premenopausal to 32.4% in postmenopausal 
women.[3] There is sizeable evidence that MS can be 
reversed.[4]

Menopausal transition and postmenopausal state 
are considered as a vulnerable period for developing 
MS, and this increased risk has been attributed to 
decreasing estrogen levels with an increasing risk of  
insulin resistance following menopause.[5,6] The MS 
in postmenopausal women, in particular, needs to be 
given adequate attention as early as possible followed 
by an aggressive approach toward prevention and 
management. There is high prevalence of  abdominal 
obesity, hypertension, diabetes, lipid abnormalities, and 
MS in Punjabi community that is significantly greater 
than reported studies elsewhere in India.[7] Obesity 
correlates strongly with multiple coronary risk factors, 
of  which it is an important determinant.

As there is a paucity of  data regarding the prevalence of  
MS in the Indian postmenopausal women and no study 
is available from Northern area; hence, we designed 
current study to find the prevalence of  MS and its various 
components in Northern part of  India.

METHODOLOGY

This study was conducted in the Department of  Obstetrics 
and Gynaecology in the Apex Institute of  North 
India. A total of  350 women (175 premenopausal and 
175 postmenopausal) in the age group of  45–55 years 
were recruited for this study after assessing their eligibility 
according to the selection criteria. A woman on hormone 
replacement therapy, with secondary hypertension and 
history of  smoking and alcoholism were excluded from 
the study. After inclusion criteria were fulfilled, written 
informed consent was taken from all women before 
recruitment for this study. A detailed history with regard 
to age, race, and socioeconomic status, occupation, and 
smoking, and drug intake, reproductive, and personal 
profile were elicited. Socioeconomic status was recorded 
as per Kuppuswamy’s socioeconomic scale.[8]

Physical examination included the following parameters:
• Body mass index (BMI) was calculated as weight in 

kilograms divided by height in meters squared. Those with 
BMI of  23.0–24.9 kg/m2 were classified as overweight, 
while those with BMI ≥25 kg/m2 were defined as obese[9]

• Waist circumference was measured at the point 

halfway between the lower border of  ribs and the iliac 
crest in a horizontal plane[10] and hip circumference 
was measured at the widest level over the greater 
trochanters

• Systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) were measured twice after 15 min 
of  resting in sitting position in the right arm. Repeat 
measurements would be done at 5 min interval and 
average of  2 measurements was taken.

A venous blood sample was collected from all the subjects 
who came after 8–12 h overnight fast and was sent for 
fasting blood glucose, triglycerides, total cholesterol, 
low-density lipoprotein cholesterol, and high-density 
lipoprotein (HDL) cholesterol.

Postmenopausal women were considered to have MS if  
they had any three or more of  the following (modified 
National Cholesterol Education Program Adult Treatment 
Panel III [NCEP ATP III criteria]).[11]

 a. Central obesity: Waist circumference ≥80 cm
 b.  Hypertriglyceridemia: 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  

≥100 mg/dl or on treatment for diabetes (Type II).

After finding the prevalence, the association of  MS with 
different factors was seen taking care of  the confounders.

Statistical analysis
Quantitative data were presented as mean ± standard 
deviation or median and interquartile range as appropriate. 
Normality of  data was checked by measures of  
Kolmogorov–Smirnov tests of  normality. For normally 
distributed data, means were compared using unpaired t-test 
for two groups. For skewed data, Mann–Whitney test was 
applied. Chi-square test or Fisher’s exact test was applied 
for categorical data. Logistic regression analysis was applied 
to assess the independent contribution of  different factors 
to the presence of  MS. P < 0.05 was considered to indicate 
statistical significance. All calculations were two‑sided and 
were performed using SPSS version 15 (Statistical Packages 
for the Social Sciences, Chicago, IL, USA).

Approval by the Research and Ethics Committee
The protocol was approved by Institute’s Ethical 
Committee and guidelines set up by ICMR (1994), and 
Helsinki Declaration (modified 2000) was adhered in all 
patients enrolled in the study.
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RESULTS

In this prospective cross-sectional analysis of  350 
women (175 premenopausal and 175 postmenopausal), 
the prevalence of  MS in the study, cohort was found 
to be 62.6% (219 women) according to the modified 
NCEP ATP III criteria. Table 1 represents the prevalence 
of  MS and demographic characteristics of  the study 
subjects. The two groups were matched in terms of  
age (P = 0.089), and the prevalence of  MS in the 
premenopausal group (59.4%) was not significantly 
different from that of  postmenopausal women (65.7%). 
The number of  women who were known hypertensive or 
diabetic (Type II) were proportionally similar. The two 
groups did not differ significantly (P = 0.632) in BMI 
values, but the proportion of  postmenopausal women 
who had higher diastolic pressure was significantly 
more (P = 0.003).

Biochemical analysis [Table 2] point to a significant higher 
level of  serum triglycerides and total cholesterol (P < 0.05) 
among postmenopausal participants as compared to the 
premenopausal subjects; however, the levels of  abnormal 
fasting glucose and HDL cholesterol were proportionally 
similar in both groups (P > 0.005).

The prevalence of  MS, distributed according to 
age, BMI, and duration of  menopause is shown in 
Table 3. With respect to age, it was observed that the 
occurrence of  MS (70%) was highest in the old age 
group (P = 0.05). There was a statistically significant 
correlation between the prevalence of  MS and 
obesity (P = 0.000). It was also observed that longer was 

the duration of  menopause, more was the proportion 
of  women (75%) with MS.

With respect to occupation, it was found that MS was 
significantly prevalent in housewives (P = 0.05) and similar 
trend was observed in the upper-class women (P = 0.049). 
Correlation of  MS with age at menopause, educational 
status, parity, and family history was found statistically 
insignificant.

When the components of  MS were examined 
separately, abnormal waist circumference was prevalent 
among 83% (289) of  women followed by systemic 
hypertension in 71% (249), abnormal HDL in 55% (193), 
hypertriglyceridemia in 40% (140), and hyperglycemia in 
36% (125) as depicted in Figure 1.

With respect to the correlation of  various components 
with the prevalence of  MS in terms of  odd ratio, it was 
found to be highest for BMI followed by total cholesterol 
and waist-hip ratio [Figure 2].

DISCUSSION

The index study from North India assessed the prevalence 
of  MS; it’s prime components in pre- and post-menopausal 
women and in this endeavor to find a relation if  at all 
present between postmenopausal status and MS. In various 
studies quoted, the prevalence of  MS has varied from 31% 
to 60% in the different parts of  the world.[12] In our study, 
the prevalence of  MS was found to be higher in entire 
cohort (62.6%) as well as in pre- and post-menopausal 
group. The prevalence of  MS was 45% in premenopausal 
and 55% in postmenopausal women according to a study 

Table 1: Prevalence of Metabolic syndrome & demographic characteristics of study groups

Variable Pre‑menopausal (n=175) Post‑menopausal (n=175) Total (n=350) P

Prevalence of MS 104 (59.4%) 115 (65.7%) 219 0.224
Demographic characteristics
Mean Age (yr) 49.09±2.193 49.54±2.724 0.089
BMI (Kg/m2) 0.632

<23 (Normal weight) 43 (53.8%) 37 (46.3%) 80
23-24.9(Over-weight) 31 (47.7%) 34 (52.3%) 65
>=25(Obese) 101 (49.3%) 104 (50.7%) 205

Blood Pressure (mm Hg)
Systolic >=135 118 (67.4%) 119 (68%) 237 0.909
Diastolic >=85 52 (29%) 79 (45.1%) 131 0.003*

Waist-Hip ratio
Mean 0.93±0.06 0.93±0.05 0.607

Hypertension 28 (16%) 44 (25.1) 72 0.906
Diabetic 8 (4.6%) 8 (4.6%) 16 1
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done in Mumbai on urban women in the age group 
of  35–66 years.[13] Similarly, a cross-sectional study by 

Figueiredo Neto et al.[14] done in Brazil on 323 women 
between 40 and 65 years of  age showed the prevalence 
to be 44.4% in postmenopausal women and 24% in 
premenopausal women by NCEP criteria and 61.5% and 
37%, respectively by IDF criteria. The study carried out by 
Gupta et al.[7] in Punjabi Bhatia community found relatively 
lower prevalence of  MS in both women (36.2%) and 
men (47.8%). The higher prevalence in our study (59.4% 
in premenopausal group and 65.7% in postmenopausal 
cohort) then above-mentioned studies could partly be 
explained by the fact that in the study by Pandey et al.,[13] 
all the known hypertensives and known diabetics were 
excluded unlike our study, in which we included both 
and because of  the fact that prevalence is more in the 
Asians.[15,16] The higher prevalence in comparison to the 
study of  Gupta et al.[7] can be explained by the fact the 
subjects included in our study were the women who visited 
the outpatient department of  apex institute of  North India, 
so had a greater chance of  carrying the risk factors for 
MS, and may not be a true representative of  the general 
population.

There was no significant difference in the prevalence 
of  MS between premenopausal and postmenopausal 
women which was supported by the previous Indian 
study.[13] Higher prevalence reported in postmenopausal 
women in comparison to premenopausal group in few 
studies[17] can be explained by the fact that they had 
taken a wider age range in comparison to our study 
group (45–55 years).

The prevalence of  MS increases from 6.7% in the third 
decade to 43.5% in the seventh decade.[13,14,18,19] We also 
observed a significant effect of  age on the prevalence 
of  MS. This is well in line with the observations made 
by other authors.[13,19] Strongest correlation of  BMI 
with MS and significant effect of  menopause on total 
cholesterol levels and serum triglyceride levels was 
also observed in our series. MS was more prevalent 
in housewives and upper socioeconomic group, so to 

Figure 1: The prevalence of individual variables of metabolic syndrome 
in both groups

Figure 2: Correlation of other components with metabolic syndrome

Table 2: Biochemical characteristics of study group
Abnormal FBS (>100mg) 67 (38.3%) 52 (29.7%) 119 0.091
Serum triglycerides (mg/dl)

40-149 148 (84.5%) 91 (52%) 239 0.00*
150-279 26 (14.8) 81 (46.2) 109
280-340 1 (0.5%) 3 (1.71%) 4 

HDL Cholesterol (mg/dl)
15-49 98 (56%) 95 (54.9%) 193 0.711
50-99 75 (42.9) 76 (43.9%) 151
100-200 2 (1.2%) 4 (2.4%) 6

Total Cholesterol (mg/dl)
80-199 144 (82%) 119 (68%) 263 0.005*
200-279 30 (17%) 50 (28%) 80
100-200 1 (0.57%) 6 (3.4%) 7

Table 3: The prevalence of MS according to age, BMI and 
duration of menopause

Variable Prevalence 
of MS (n)

Prevalence 
of MS (%)

P

Age group (years)
45-48 75 52.4% 0.05
49-52 44 67.69%
53-55 150 73.17%

BMI
Normal weight (BMI <23) 25 31.25% 0.000
Overweight (23-24.9) 44 67.69%
Obese >25 150 73.17%

Duration of menopause
<2 yrs 1155.0% 0.190
2-5 yrs 65 63.1%
>5yrs 39 75%

Age at menopause (years)
Upto 48 94 68.6% 0.125
>48 21 55.3%
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conclude we can say that it is less frequently found in 
physically active people.

The component of  MS which was most prevalent 
among the subjects having MS was abnormal waist 
circumference (94%) followed by hypertension (71.14%), 
low HDL (55.14), abnormal triglyceride (40%), and 
diabetes (35.71%) which is partly in agreement with 
the study by Marjani and Moghasemi[20] which found 
the highest prevalence for low HDL followed by waist 
circumference, hypertension, triglyceride, and diabetes. 
In a study done by Sawant et al.,[21] in which abdominal 
obesity was found to be most prevalent factor followed 
by total cholesterol levels, fasting blood glucose, high 
triglyceride levels, and low HDL levels in the descending 
order. Our study was partly in contrast to the study 
of  Gupta et al.,[7] in which they found the maximum 
prevalent component to be hypertension (51%), followed 
by waist circumference (34%), triglycerides (33%), and 
diabetes (17%). The overall higher prevalence of  different 
components of  MS in the current study can be explained 
by a possible significant effect of  age group (45–55 years) 
and the place of  study (tertiary health-care center) we 
have chosen.

We tried to find the correlation between the different 
components of  MS with the prevalence of  MS. Maximum 
correlation of  MS was found with HDL (odds ratio - 12.9) 
followed by waist circumference (odds ratio - 9.16), 
triglyceride (odds ratio - 6.2), hypertension (6.08), and least 
correlation was found with diabetes (odds ratio - 5.11). 
Jesmin et al.[17] found highest correlation between abnormal 
HDL levels and prevalence of  MS, while study carried out 
by Afzal and Bashir[22] observed maximum correlation 
between hypertension and MS followed by obesity. Among 
other parameters, highest correlation of  Ms was found 
with BMI and is in agreement to the observation made 
by Gupta et al.[7]

CONCLUSION

The prevalence of  MS is very high in this part of  India, 
and this can be attributed to the higher prevalence of  
obesity in the people in North India. Our study did not 
find effect of  duration of  menopause on the prevalence 
of  MS probably because the age group selected had a 
narrow range of  45–55 years and women with duration 
of  menopause >5 years were very less. The prevalence, 
however, is less in physically active people. Apart from 
obesity, the other major contributing factor was deranged 
lipid profile. We should target obesity and deranged lipid 
profile by bringing out changes in lifestyle and dietary habits 

to decrease the higher prevalence of  MS and the risk of  
cardiovascular diseases.
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