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Abstract 

Background: Dyslipidemia is highly prevalent among women. The management of dyslipidemia is a 

cornerstone in the prevention of both primary and secondary cardiovascular events, such as myocardial 

infarction, ischemic stroke, and coronary death. All major international guidelines on the treatment of 

dyslipidemia recommend similar approaches to the management of dyslipidemia in both men and women. 

Women experience a number of hormonal changes throughout their lifetime, including those changes 

associated with puberty, menarche, pregnancy, and menopause. Each of these hormonal perturbations can 

alter serum lipoprotein levels. Hence the aim of this study was to assess the lipid profile in pre and post 

menopausal women. 

Materials & Methods: In this hospital based study100 female patients between the age group of 26-70 

were included. 

The lipid profile was assessed using standard methodologies. Statistical analysis were performed using the 

SPSS (Version 16; SPSS Inc., Chicago, IL, USA). Quantitative data were expressed as mean  ± SD. 

Results: In our study population 45% belonged to Grade I obesity, while 19% Grade II obesity and the 

remaining 36% were found to be non-obese. A statistically significant difference was observed in 

Triglyceride and HDL cholesterol levels (p <0.05 ). 

Conclusion: Therefore, it can be concluded that menopause leads to changes in lipid profile by causing 

significant alterations in total and LDL cholesterol and by reducing HDL cholesterol. The elevated LDL and 

the reduction of cardio protective HDL is an indication that menopause is an independent risk factor for 

developing cardiovascular disease. 
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Introduction 

The term dyslipidemia is used to denote the 

presence of any of the following abnormalities, 

occurring alone or in combination-increased 

concentration of TC or LDL-C or serum TG or a 

decreased concentration of HDL-C. 

Numerous studies conducted in Indians have 

revealed that various forms of dyslipidemia such 

as high total and low-density lipoprotein 

cholesterol (TC and LDL-C), low high-density 

lipoprotein cholesterol (HDL-C) and high 

triglycerides (TG) are highly prevalent. At the 

same time, while extensive guidelines are 

available for management of dyslipidemia in US 

and Europe, no specific guidelines exist for lipid 

management among Indians. 
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Several epidemiologic studies have shown that 

postmenopausal women tend to have significantly 

different lipid profiles as compared with 

premenopausal women.( Bonithon-Kopp C 1990, 

Wu Z, 1990) A number of lipoprotein changes 

occur that characterize the menopausal transition. 

(Akahoshi M, 1996) Post-menopausal women 

have increased levels of LDL-C, total cholesterol, 

and apolipoprotein B as compared with 

premenopausal women. In the Framingham Study, 

investigators documented an increase in 

cholesterol levels that coincided with menopause, 

suggesting a causal role of menopause in altering 

lipid levels. (Hjortland MC 1976) In addition to a 

higher LDL-C, investigators have noted 

menopause to be associated with a transition in 

LDL particles to more atherogenic smaller and 

more dense particles. (Carr MC,2000) Total HDL 

cholesterol and HDL2 also decrease in 

postmenopausal women. (Matthews KA, 

1989) Elevated Lp(a) levels has been associated 

with an increased CHD risk and has been reported 

to increase in women following total 

hysterectomy and oophorectomy.( Lip GY, 1997)  

There are many correctable risk factors for 

ASCVD. Of these, dyslipidemia has the highest 

population attributable risk for myocardial 

infarction (MI), Yusuf S, 2004) 1 both because of 

its high prevalence and also because of its direct 

pathogenic association with atherosclerosis. 

Accordingly, effective management of 

dyslipidemia remains one of the most important 

healthcare targets for prevention of ASCVD. 

 

Purpose 

The purpose of this study is to investigate the 

lipid profile and prevalence of dyslipidemia, as 

serum lipid levels have a major contribution in 

the development of cardiovascular diseases, in 

adult women of South Indian population 

 

Materials & Methods 

In this hospital based study.100 female patients 

between the age group of 26-70 were included. 

The individuals exhibited no co morbidities other 

than dyslipidemia. The anthropometric data were 

recorded. The lipid profile was done using 

standard methodologies. Dyslipidemia was 

assessed based on the criteria given in the Third 

Report of the National Cholesterol Education 

Program Expert Panel on Detection, Evaluation 

and Treatment of High Blood Cholesterol in 

Adults (NCEP ATP-III). 

 

Results  

Fig 1.0 Representing the distribution of obesity in the study population 

 
The above figure represents the distribution of 

obesity among our study population.45% of them 

belonged to Grade I obesity, while 19% belonged 

to Grade II obesity and the remaining 36% were 

found to be non-obese. 
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Table 1.0 Level of lipid parameters in pre-menopausal and post menopausal women 

S.No Parameters Pre-menopausal 

Women ( n=50) 

Post-menopausal 

Women ( n=50) 

P value 

1. Total cholesterol (mg/dL) 160  ± 35 171.6     ± 121 0.518 

2. Triglyceride (mg/dL) 139    ±   56 166     ±   76 0.044* 

3. HDLc (mg/dL) 36.6     ±    7 41.6    ±   15 0.035 * 

4. LDL c (mg/dL) 95        ±     35 96.8    ±    35 0.790 

                   *P value <0.05 is considered statistically significant. 

 

From the above table it can be inferred that, the 

mean levels of the lipid parameters are higher in 

Post-menopausal women when compared to the 

pre-menopausal women, indicating that post-

menopausal women are at a greater risk of 

developing CVD in the future. 

A statistically significant difference was observed 

in Triglyceride and HDL cholesterol levels (p 

<0.05)  

 

 

Fig 2.0 Represents  range of triglyceride levels of the study group in % 

 
Fig 3.0 Represents  HDL cholesterol  levels of the study group in % 
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Discussion 

The present study was undertaken to evaluate the 

levels of serum lipid profile in pre- and 

postmenopausal women. 

The incidence of CHD in women is significantly 

lower before menopause, a protection that has 

been attributed to the effects of estrogen.
  

Natural menopause confers a 3-fold increase in 

CHD risk (Kannel  WBWilson  1995) In the 

Nurses' Health Study cohort, women undergoing 

bilateral oophorectomy had up to an 8-fold 

increase in risk of CHD. (Colditz 1987) After age 

50 years, cholesterol levels plateau in men; 

however, levels of low-density lipoprotein (LDL) 

cholesterol increase an average of 0.05 mmol/L (2 

mg/dL) per year between ages 40 and 60 years in 

women(Johnson 1993) At least part of this 

increase results from declining levels of estrogen, 

which result in down-regulation of the LDL 

receptor on the liver. (Welty FK 
 
2001) A high 

LDL cholesterol level is a strong predictor of 

CHD risk in women younger than 65 years and a 

somewhat weaker predictor in women aged 65 

years and older. Increases in levels of total 

cholesterol, very-low-density lipoprotein (VLDL) 

cholesterol, and triglycerides have also been 

observed after menopause. (Campos 1988) 

In the cross-sectional National Health and 

Nutrition Examination Surveys (NHANES), high-

density lipoprotein (HDL) cholesterol levels were 

lower in men than in women and did not change 

with age.( Johnson 1993) However, in 2 smaller 

longitudinal studies, levels of HDL cholesterol 

decreased in postmenopausal women.( Matthews 

1989)A low HDL cholesterol level is a stronger 

predictor of CHD mortality in women than in men 

and particularly so in women 65 years of age and 

older (Mosca
 

1997,
,
 Manolio 1992,

,
 Walsh

 

1995) Stevenson et al,1993 reported that the 

HDL2 cholesterol subfraction, which is considered 

to be more cardioprotective than HDL1 or HDL3, 

showed a marked drop after the onset of 

menopause. The risk of coronary events increases 

with each increment in the ratio of total to HDL 

cholesterol. 

The findings in our study are in accordance with 

other studies done by Kalavathi et al., Muzzio et 

al., and Matthews et al., where the TC is seen to 

increase in post-menopausal women due to 

estrogen deficiency when compared to pre-

menopausal women (Kalavathi L 1991, Matthews 

KA 1989, Muzzio ML, 2007) 

In our study, post-menopausal women had high 

levels of LDL when compared to pre-menopausal 

women although not statistically significant. In 

contrast to other findings reported in various 

studies.( Kalavathi L, 1991, Swapnali RK, 2011, . 

Kwiterovich PO 1992) Lipoprotein lipase (LPL) is 

regulated by circulating estrogen. LPL catalyzes 

the hydrolysis of VLDL to form intermediate-

density lipoprotein and later LDL. Estrogen 

deficiency after menopause increases the plasma 

LPL and hepatic TG lipase activity causing 

plasma LDL to accumulate and also leads to 

down-regulation of LDL receptors. (Muzzio ML, 

2007, Swapnali RK ,2011, Wakatsuki A, 1995) 

The incidence of cardiovascular disease after 

menopause may be partly caused by changes in 

the plasma lipid levels that occur following the 

menopausal transition. (Matthews KA, 1989,. 

Stevenson JC, 1993, Kuller LH 1994) Deposition 

of fatty plaques on arterial walls (arteriosclerosis) 

is a predisposing factor for coronary heart 

disease.( Kannel WB.1987). 

The increased risk of CAD following menopause 

is mainly related to the endocrine influences on 

lipid profile especially when other risk factors 

such as blood pressure, blood sugar, and body 

weight are normal. Estrogens have a major 

beneficial effect on cholesterol metabolism and 

appear substantially to reduce the risk of  

atherosclerosis and cardiovascular disease in post-

menopausal women. (Swarnalatha PK 2012) 

Menopause is the permanent amenorrhea, which 

lasts at least for a period of 1-year due to the 

cessation of ovarian function. (Padubidri VG, 

2004) This results in changes in metabolism of 

glucose and insulin, body fat distribution, 

coagulation, fibrinolysis, and vascular endothelial 

dysfunction. (Spencer CP 1997) It has been 
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proposed that estrogen exerts cardioprotective 

action among pre-menopausal women by 

maintaining high level of high-density lipoprotein 

cholesterol (HDL-C) and lowering the low-density 

lipoprotein cholesterol (LDL-C), and triglycerides 

(TG). (Adashi EY 1994, Barrett-Connor E, 1991, 

Groedstein F, 1996,. Wild RA, 1995) Lack of 

estrogen is an essential contributory factor in the 

derangement of lipid metabolism in post-

menopausal women which is associated with 

increased cardiovascular risk. (Kalavathi L, 1991) 

Currently, post-menopausal women account for 

more than 30% of the female population at risk for 

CAD in India. (Arora S,2006) 

In our study, when compared to pre-menopausal 

women, post-menopausal women were having 

high TG and were statistically significant (P < 

0.05). These findings are in accordance with other 

studies done by (Welty and Hallberg and 

Svanborg, 2001).  In the post-menopausal women, 

there is increased fat accumulation and increased 

release of free fatty acids into the circulation, and 

excessive free fatty acids provide substrate for 

hepatic TG synthesis.( Tankó LB, 2005) 

 

Conclusion 

Menopause leads to changes in lipid profile by 

elevating TC, TGs, LDL-C, and VLDL-C, thus 

increasing the risk for cardiovascular disease. Due 

to the change in the lipid pattern and loss of 

cardioprotective effect of estrogen, post-

menopausal women are at increased risk of  

developing cardiovascular disease. Various 

studies reveal the beneficial effects of hormone 

replacement therapy on the lipid profile in post-

menopausal women.  Furthermore, few studies 

disagree on the beneficial effects of hormone 

replacement therapy in patients with 

cardiovascular disease. (Abbott RD, 1988, 

Stampfer MJ, 1991, Cheng GS., 2000)  Predicting 

the factors affecting the lipid profile in post-

menopausal women, adopting strategies to control 

these mechanisms by modifying the relative risk 

factors during menopausal transition may improve 

the cardiovascular risk profile in these women. 
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