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ABSTRACT  

Background: Menopause is known to be associated with many changes in 

hormonal status causing alterations in lipid profiles which may predispose the 

menopausal women to high risk for cardiovascular diseases. This study was 

conducted to estimate and compare lipid profile levels in premenopausal and 

postmenopausal women. Materials and Methods: It was a cross-sectional 

study, done in the Department of Biochemistry in collaboration with 

Department of Obstetrics and Gynaecology, Regional Institute of Medical 

Sciences, Imphal from Sept 2022 to August 2023. 110 apparently healthy 

subjects were recruited for the study and the study population were divided into 

two groups, 55 premenopausal women and 55 postmenopausal women. Fasting 

blood samples were drawn after obtaining informed consent. Blood samples 

were analysed for total cholesterol (TC), triglyceride (TG), low density 

lipoprotein cholesterol (LDL- C), very low density lipoprotein cholesterol 

(VLDL-C) and high density lipoprotein cholesterol (HDL-C) using Randox Rx 

Imola auto analyser. Result: Mean TC(205.8±39.8mg/dl), TG (164.5±41.1 

mg/dl) and LDL-C (132.7±30.1 mg/dl) were found to be significantly higher in 

postmenopausal women when compared to premenopausal women with TC 

(170.3±35.3mg/dl), TG (124.8±47.7 mg/dl) and LDL-C (112.1±25.3mg/dl) 

respectively (p<0.001). However, no significant difference was observed in the 

mean HDL-C between premenopausal (48.9±10.2) and postmenopausal women 

(46.6±8.7) with (p=0.196). Conclusion: There is altered level of lipid 

parameters which is evident as elevated TC, TG and LDL-C in postmenopausal 

women when comparison with premenopausal women which might predispose 

them to the risk of osteoporosis, hypertension, cardiovascular diseases and 

diabetes mellitus. Thus, there is need for screening of dyslipidaemia in 

postmenopausal women so that appropriate lifestyle modifications can be made 

to improve the quality of life. 
 

 

 

INTRODUCTION 
 

Menopause is the transition phase from reproductive 

to non-reproductive years of a woman which is 

marked by the termination of cyclic ovarian activities 

and menstruation.[1] This change is often gradual and 

occurs over time, as a natural part of aging.[2] 

Menopausal hormonal alterations have a significant 

impact on blood cholesterol levels, which can 

contribute to cardiac-related illnesses.[3] 

Cardiovascular illnesses cause more than half of all 

fatalities in women over the age of 50.[4] Research 
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indicates that females have lower chance of getting 

coronary artery disease than men, but the chance of 

developing the disease increases from menopause.[5,6] 

Cardiovascular disease is found to be the main cause 

of death in post-menopausal women. 

Hypercholesterolemia contributes significantly in the 

development of atherosclerosis.[7] Pre-menopausal 

women may benefit from estrogen's cardio-protective 

effects when high density lipoprotein cholesterol 

(HDL-C), lowering low density lipoprotein 

cholesterol (LDL-C) and triglyceride (TG) levels are 

maintained.[8-11] As the estrogen level decreases in 

post-menopause , the protective effect to cardiac 

system is decreased that predispose to higher chance 

of cardiovascular disease in the following years.[12] 

This causes unfavourable alteration in carbohydrate 

metabolism and insulin sensitivity, distribution of fat 

in the body, fibrinolysis, change in coagulation and 

lipid profile. However, the awareness of various 

health risk to post-menopausal women seems to be 

low.[13,14] 

Many studies have suggested that maintaining lipid 

profile is important in the prevention of coronary 

artery disease.[15] This study compared the serum 

levels of total cholesterol (TC), TG, HDL-C, LDL-C 

and very low density lipoprotein (VLDL) between 

premenopausal and postmenopausal women. 

 

MATERIALS AND METHODS 

 

It was a cross-sectional study carried out in Regional 

Institute of Medical Sciences, Imphal, Manipur 

during the period from September 2022 to August 

2023. After taking Institutional Ethical Committee 

approval, 110 apparently healthy subjects were 

enrolled for the study out of which 55 were 

premenopausal women between the age of 18-52 

years and 55 were postmenopausal women with age 

of 48-82 years. Premenopausal women of more than 

18 years of age who had normal menstrual cycle and 

postmenopausal women who were apparently 

healthy with discontinuation of menstruation for at 

least one year were included. The participants 

exposed to conditions which might influence the lipid 

parameters like history of use of oral contraceptives 

pills or hormone replacement therapy (OCP or HRT) 

within the preceding six months and intake of lipid 

lowering agents, pregnant and lactating mother, 

participants who had hypertension, type 2 diabetes 

mellitus, renal disease, cardiovascular diseases, 

stroke, malignant conditions and those who 

underwent hysterectomy were all excluded from the 

study.  

With informed consent from the participants, detailed 

history were recorded and 5 ml of fasting blood 

samples were collected. Estimation of parameters of 

lipid profile like TC, LDL-C, VLDL and HDL-C 

were done using Randox Rx Imola auto analyser. 

Data analysis was performed by IBM SPSS version 

21.0 for windows. Descriptive statistics such as mean 

and standard deviation (SD) was used to summarize 

the observations. Continuous data like age, lipid 

profile, random blood sugar was expressed in mean 

and SD. P value <0.05 was taken statistically 

significant. 

 

RESULTS 

 

In Table.1 it is observed that out of 110 women, mean 

age of premenopausal women was 37.9±7.4 years 

and that of postmenopausal women mean age was 

59.3±9.3 years respectively. Table 2 shows that TC 

level in postmenopausal women was significantly 

higher than premenopausal women (p<0.05). 

Similarly, Table 3 shows that the level of triglyceride 

(TG) in postmenopausal women was higher in 

comparison with premenopausal women which 

statistically significant (p<0.05). Also, as evident 

from Table 4, low density lipoprotein(LDL) levels in 

postmenopausal women was comparatively higher in 

comparison to premenopausal women with p<0.05. 

Whereas, for high density lipoprotein (HDL-C), the 

level was lower postmenopausal women compared to 

premenopausal women but was not statistically 

significant (p=0.196). 

 
Table 1: Mean age of the premenopausal and postmenopausal women 

 
Premenopausal women 

N=55 
Postmenopausal women 

N=55 
Age (Mean±SD) years 37.9±7.4 59.3 ±9.3 

 

 
Table 2: Comparison of total cholesterol levels between the two groups (N=110) 

Group 
Total cholesterol (mg/dl) 

p value 
Mean SD 

Premenopausal 170.3 35.3 
<0.001 

Postmenopausal 205.8 39.8 
 

 
Table 3: Comparison of triglyceride levels between the two groups (N=110) 

Group Triglycerides (mg/dl) p value 
Mean SD 

Premenopausal 124.8 47.7 <0.001 
Postmenopausal 164.5 41.1 
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Table 4: Comparison of low density lipoprotein levels between the two groups (N=110) 

Group 
Low density lipoproteins (mg/dl) 

p value 
Mean SD 

Premenopausal 112.1 25.3 
<0.001 

Postmenopausal 132.7 30.1 
 
Table 5: Comparison of high density lipoproteins between the groups (N=110) 

Group 
High density lipoproteins (mg/dl) 

p value 
Mean SD 

Premenopausal 48.9 10.2 
0.196 

Postmenopausal 46.6 8.7 
 

DISCUSSION 
 

Our results showed that mean age of premenopausal 

women was 37.9±7.4 years and mean age for 

postmenopausal women was 59.3±9.3 years 

respectively. It shows that a significant difference 

exists in the total cholesterol (TC), triglyceride (TG), 

low density lipoprotein cholesterol (LDL-C) levels 

between the premenopausal and postmenopausal 

women. The level of TC in postmenopausal 

participants was 205.8±39.8 mg/dl, which was 

significantly higher in comparison with 

premenopausal women (170.3±35.3 mg/dl) (p<0.05). 

Similarly, the level of TG in postmenopausal women 

was 164.5±41.1 mg/dl which was significantly higher 

as compared to premenopausal women which was 

124.8±47.7 mg/dl. It was also observed that the level 

of LDL in postmenopausal women was 132.7±30.1 

mg/dl, which was comparatively higher in 

comparison to premenopausal women which was 

112.1±25.3 mg/dl and it was significant statistically. 

Whereas, for high density lipoprotein (HDL-C), the 

level was higher in premenopausal women with value 

of 48.9±10.2 mg/dl compared to postmenopausal 

women with value of 46.6±8.7 mg/dl, but the 

difference was not significant statistically. 

The underlying mechanism for the change in lipid 

parameters between these groups may be due to the 

effect of hormones. After menopause, there is loss of 

ovarian functions which lead to the inadequate 

synthesis and production of ovarian hormones. This 

may lead to changes in glucose and insulin 

metabolism, body fat topography, coagulation, 

fibrinolysis and vascular endothelial function. As the 

level of estrogen secretion is reduced, there is rise in 

the level of LDL-C in postmenopausal women as the 

function of estrogen induced hepatic synthesis of 

Apo-B 100 which is a LDL-C receptor is reduced.[16] 

Therefore, estrogen has a major role in lipid 

metabolism since it regulates the LDL-C level by 

acting on the LDL receptors in the liver, the effect of 

which is lost in postmenopausal women.[17] 

Also, in postmenopausal women as a result of 

excessive accumulation of fat and secretion of free 

fatty acids in the bloodstream, the level of 

triglyceride also rises as it aids in providing substrate 

for hepatic TG synthesis.[18] And as there is reduced 

level of estrogen, the above mentioned function of 

estrogen is disrupted leading to alteration in various 

lipid parameters. The rise in TG and LDL-C is also 

attributed to reduced function of Lipoprotein lipase 

which is normally regulated by the estrogen. 

Lipoprotein lipase helps in hydrolysis of VLDL to 

IDL and finally convert to LDL. But with the 

deficiency of estrogen in menopause, the activity of 

LDL and hepatic TG lipase is increased leading to 

rise in LDL and TG level.[19] Following menopause, 

decrease in HDL cholesterol concentration related to 

estrogen level may be caused by a drop in cholesterol 

amount of cholesterol-rich HDL2 sub-fraction. This 

decrease is most likely the result of increased HDL 

apoA-1 production rates with little to no change in 

HDL apoA-1 removal rates.[20] 

 A study by Signorelli SS et al,[21] found similar 

findings which showed increased in the levels of 

oxidized low-density lipoprotein (ox-LDL) in 

postmenopausal women as compared to 

premenopausal women. A research by Zhou JL et 

al,[22] observed that the total cholesterol (TC), 

triglyceride (TG) levels, and total cholesterol-to-

HDL ratio were raised in women exhibiting 

menopausal transition when compared with those in 

the premenopausal women and on contradictory, 

there was no significant difference in HDL-C, which 

is in line with our study findings.  

Menopause can result in changes in lipid parameters 

by causing alterations in total cholesterol, 

triglyceride, low density lipoprotein and by reducing 

high density cholesterol. Due to alterations in the 

patterns of lipid parameters, postmenopausal women 

may be at higher risk of manifesting cardiovascular 

diseases, hypertension, diabetes mellitus and 

osteoporosis. 

Conflict of interest: none 

 

CONCLUSION 
 

Our study shows that decreased estrogen levels 

during menopause cause lipid profile changes, which 

are reflected in the study as elevated Total 

Cholesterol (TC), triglycerides (TG), low density 

lipoprotein (LDL) and decreased HDL cholesterol, 

Thus post-menopausal women has risk of having 

various health problem including development of 

cardiovascular disease. Therefore, it may be 

suggested that regular screening for dyslipidemia in 

postmenopausal women is needed so that appropriate 

lifestyle modifications may be taken up early in these 

women and also to have a better quality of life. 

However, this study could not reveal the exact cause 

for alteration in lipid profile parameters after 

menopause and because of small sample size the 
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findings of the study may not be representative of the 

true burden of the disease in the community. 
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