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Abstract
 This study aimed to determine the lipid profile concentration in the sera of women before and after the 
menopausal age in Baghdad city, since it is one of the main causes of cardiovascular diseases. The study 
included 100 women (40 premenopausal women with their ages ranged between (25-45 years) and 60 
postmenopausal women with their ages ranged between (50-65 years). Blood samples were collected and total 
serum cholesterol (TC), S. triglycerides (TG), S. high density lipoprotein (HDL),S. low density lipoprotein 
(LDL) and S. very low density lipoprotein (VLDL) were measured. The results showed no significant 
difference (P>0.05) in the level of total cholesterol (TC) between the two groups of women, while there 
was a statistically significant increase (P<0.05) in the level of serum triglyceride (TG) in postmenopausal 
women (144.32±43.16) mg/dl when comparison with premenopausal women (101.92±32.44) mg/dl, and a 
significant decrease (P<0.05) in HDL level in postmenopausal women (33.56±10.65) mg/dl when compared 
with premenopausal women (43.13±14.23) mg/dl. The results of LDL level also showed a significant 
increase (P<0.05) in postmenopausal women (107.57±21.28) mg/dl when compared with premenopausal 
women (77.23±30.40) mg/dl, and a significant increase (P<0.05) in VLDL level in postmenopausal women 
(31.86±8.16) mg/dl when compared with premenopausal women (21.32±7.12) mg/dl.
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Introduction
Menopause is the period of absence of the menstrual 

cycle for more than six months, and it is a natural 
phenomenon that occurs in all women and represents 
a transition from the age of fertility to the stage of 
inability to reproduce (childbearing). It is often caused 
by the termination of ovarian eggs, and thus ovaries 
stop producing estrogen hormone, and this stage is 
accompanied by many symptoms that vary in severity 
between one woman and another 1 . Women often reach 
the menopausal age gradually, where the menstrual cycle 
becomes irregular in the year before the menopausal 
age, where the menstrual cycle occurs frequently and 
then begins spacing every two months or more, but 
sometimes women reach the menopausal age suddenly 
where the menstrual cycle stops suddenly after months 
or years of regular cycles 2 . The menopausal age period 
is of two types: the first period is the premenopausal, 
which represents the reproductive period, i.e before 
the absence of the menstrual cycle 3, while the second 
type is the post menopause, which is the period of the 

woman’s life that comes after the last menstrual cycle, 
where the ovaries stop functioning for whatever reasons 
whether natural or pathological 4. Hyperlipidemia is a 
major cause of cardiovascular diseases and is the most 
common cause of death for females after the menopausal 
age 5.

 Cholesterol is an organic molecule found in food, 
and can be absorbed slowly from the digestive system. 
It plays a vital role and found in the membranes of all 
eukaryotic cells 6. While LDL carries the largest part of 
cholesterol and represents the bad cholesterol. Cholesterol 
is carried in blood by low density lipoproteins. LDL 
carries cholesterol from liver to tissues, and represents 
cholesterol ester-containing globular particles. HDL is 
the good cholesterol which carries cholesterol from the 
vessels to the liver to get rid of it, thereby it prevents 
cholesterol precipitation on the walls of the arteries 
7. Triglycerides act as essential sources of energy in 
the body. They are organic compounds composed of 
glycerol bound to three fatty acids. Triglycerides move 
in blood and stored in fatty cells. Triglycerides have 
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an important function in the body, since they provide 
the body with activity and energy. Studies have shown 
a link between triglycerides and heart diseases 8, and 
even most studies indicated the risk of triglycerides 
increase on cardiovascular diseases 9. The current study 
aimed to estimate the lipid profile levels in the sera of 
postmenopausal age women and compare them with the 
premenopausal age women.

Materials and Method
This study was performed on randomly-selected 

healthy women before and after menopausal age who 
visited Baghdad teaching hospital and some health care 
centers in Baghdad city during the period from (October 
2017 to February 2018).

 After blood sample collection, laboratory tests 
were performed on the study groups which included 100 
women (40 premenopausal women with their ages ranged 
between (25-45) years and 60 postmenopausal women 
with their ages ranged between (50-65 years). Data on 
age, weight, life style, demographic and menopausal 
status were recorded precisely in a questionnaire form for 
each of the study samples, who were selected according 
to selection and investigation criteria. Women with 
dyslipidemia, Diabetes mellitus, hypertension, kidney 
diseases, cardiovascular diseases, acute infections, liver 
diseases and other chronic diseases were excluded from 
our study.

 Serum levels of cholesterol, triglycerides, HDL, 
LDL and VLDL were estimated by enzymatic method. 
Data obtained from our study were analyzed using the 
SPSS program according to the (T-test) by which means 
and standard deviations were obtained, and (P<0.05) 
was counted as significant while (P<0.01) was counted 
as a highly significant.

Results and Discussion
 In this study, the lipid profile concentration 

including total serum cholesterol (TC), S. triglycerides 
(TG), S. high density lipoprotein (HDL), S. low density 
lipoprotein (LDL) and S. very low density lipoprotein 
(VLDL) were estimated for women before and after the 
menopausal age. The study included 100 women (40 
pre-menopausal women with their ages ranged between 
(25-45) years and 60 post-menopausal women with their 
ages ranged between (50-65) years.

 Results in table and figure (1) showed an increase 
in the level of lipids in the sera of pre-menopausal 
women in comparison with their levels in the sera of 
pre-menopausal women. There was a remarkable but 
non-significant increase in serum total cholesterol level 
among post-menopausal women (167.63±43.16) mg/dl 
when compared with its levels among pre-menopausal 
women (138.85±38.31) mg/dl.

 There was a statistically significant elevation 
(P<0.05) in the level of serum triglyceride (TG) among 
post-menopausal women (144.32±43.16) mg/dl as 
compared with pre-menopausal women (101.92±32.44) 
mg/dl, and a significant decrease (P<0.05) in HDL level 
in post-menopausal women (33.56±10.65) mg/dl when 
compared with premenopausal women (43.13±14.23) 
mg/dl. The results of LDL level also showed a 
significant increase (P<0.05) in post-menopausal 
women (107.57±21.28) mg/dl when compared with 
pre-menopausal women (77.23±30.40) mg/dl, and a 
significant increase (P<0.05) in VLDL level in post-
menopausal women (31.86±8.16) mg/dl when compared 
with pre-menopausal women (21.32±7.12) mg/dl.

Table (1): Lipid profile levels in pre and 
postmenopausal age women

Lipid 
profile 

Mean ±SD (mg/dl)

Premenopausal 
women
(25-45) years

Postmenopausal 
women more
 (50-65) years

S.TC 138.85±38.31 167.63±43.16 Ns

S.TG 101.92±32.44 144.32±43.16**

S.HDL 43.13±14.23 33.56±10.65*

S.LDL 77.23±30.40 107.57±21.28*

S.VLDL 21.32±7.12) 31.86±8.16*

TC(total cholesterol). TG (triglyceride), HDL (high 
density lipoprotein), LDL (low density lipoprotein), 
VLDL (very low density lipoprotein).

** Highly significant P≤0.01, * Significant P≤0.05, 
Ns: No significant.

Results obtained from our study regarding 
cholesterol levels agreed with other studies such as 
Igweh et al 10 , who found a non-significant increase 
P>0.05 in total cholesterol levels. Our results also were 
in agreement with Fatma et al 11 ,who demonstrated a 
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non-significant increase in cholesterol levels.

 Our findings were consistent with the study 
conducted by Swapnali et al, who indicated a significant 
increase in the mean levels of TG, LDL-C and VLDL-C 
during the postmenopausal age, and a significant decrease 
in the mean levels of HDL-C in postmenopausal age 
women in comparison with its levels in premenopausal 
women, while their results regarding TC levels did not 
agree with our findings when they found a significant 
increase (p<0.05) in TC levels in postmenopausal age 
12 .

 Our current results disagreed with those of Kalavathi 
et al and Muzzio et al who found a significant increase 
in TC levels in the postmenopausal age due to estrogen 
hormone deficiency after the menopausal age (13,14).

In a study conducted by Kanwar et al, it was shown 
that the mean and standard deviation differences of TG 
were non-significant between the pre and postmenopausal 
women, with a significant decrease in VLDL-C levels 
(P<0.05) in postmenopausal age women in comparison 
with the premenopausal women. However, their results 
agreed with our findings in regard to HDL-C and LDL-C 
and TC 15.

Table (2): Lipid profile levels in premenopausal age women

Lipid profile 

Mean ±SD (mg/dl) P value

Premenopausal women
25-34 years

Premenopausal women more than 
35-44 years

NS
S.TC 146.04±48.05 128.95±32.59 

S.TG 109.65±42.06 95.23±22.59

S.HDL 43.05±18.02 44.48±11.96

S.LDL 82.50±32.16 64.49±28.09

S.VLDL 23.02±9.23 17.96±4.92

 TC(total cholesterol). TG (triglyceride), HDL(high density lipoprotein), LDL (low density lipoprotein), VLDL 
(very low density lipoprotein).

Table (3): Lipid profile levels in postmenopausal age women

Lipid profile 

Mean ±SD (mg/dl) P value

Postmenopausal women
50-59 years

Postmenopausal women more than 
60-65 years

NS

S.TC 156.95±38.75 176.23±23 

S.TG 138.23±35.43 148.15±35.85

S.HDL 35.68±10.96 34.5±8.73

S.LDL 93.92±19.04 117.02±27.82

S.VLDL 26.85±6.87 28.98±7.01

 TC (total cholesterol). TG (triglyceride), HDL (high density lipoprotein), LDL (low density lipoprotein), VLDL 
(very low density lipoprotein).
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 The premenopausal age women group (40 samples) 
whose ages ranged between (25-45) years was also 
subdivided into two groups: the first group (25) women 
whose ages ranged between (25-34) years, and second 
group (15) women whose ages ranged between (35-44) 
years.

 There was a very little and non-significant 
increase (P>0.05) in the levels of TC, TG, HDL, LDL 
and VLDL among the second group of women at 
premenopausal age whose ages ranged between (35-44) 
years (146.04±48.05), (109.65±42.06), (43.05±18.02), 
(82.50±32.16), and (23.02±9.23) mg/dl respectively 
when compared with their levels among the first 
group of premenopausal age women (128.95±32.59), 
(95.23±22.59), (44.48±11.96), (64.49±28.09) and 
(17.96±4.92) mg/dl respectively as shown in table (2).

 While the postmenopausal age women group (60 
samples) whose ages ranged between (50-65) years were 
also subdivided into two groups: the first group (40) 
women whose ages ranged between (50-59) years, and 
second group (20) women whose ages ranged between 
(60-65) years.

 There was a little and non-significant increase 
(P>0.05) in the levels of TC, TG, HDL, LDL and VLDL 
among the second group of women at postmenopausal age 
whose ages ranged between (60-65) years (176.23±23), 
(148.15±35.85), (34.5±8.73), (117.02±27.82) and 
(28.98±7.01) mg/dl respectively when compared with 
their levels among the first group of postmenopausal 
age women whose ages ranged between (50-59) years 
(156.95±38.75), (138.23±35.43), (35.68±10.96), 
(93.92±19.04) and (26.85±6.87) mg/dl respectively as 
shown in table (3).

 The study performed by poonam, showed coincident 
results with our findings as they found no change in TC 
levels between the pre and postmenopausal age women 
16.

 Results obtained by Yassin et al were in agreement 
with our results regarding HDL and LDL levels, while 
their results did not agree with ours regarding TC and 
TG 17.

 Our findings also agreed with those of Anthony et 
al in regard to TC, HDL, TG and VLDL, while they did 
not agree with us in regard to LDL levels 18.

 It is worth mentioning that the absolute value of total 

cholesterol is not the most important factor to identify 
cardiovascular diseases, but the abnormal levels of the 
cholesterol types TG, HDL-C and LDL-C are the most 
important factors in such disease, and this is attributed to 
the variation in races and genetic types as well as other 
interfering factors. The values of lipid profile obtained 
in our study match with women in Baghdad city with all 
the similar statistical differences of the racial and genetic 
variations in other parts of the world. It is estimated that 
an increase of 1 mg/dl in HDL-C level leads to a 3% 
reduction in the risk of the coronary artery diseases and 
a 4.7% reduction in the risk of death and cardiovascular 
diseases 19. In our study, the level of HDL-C decreased, 
while the level of LDL-C increased, which is a great 
and important indicator of cardiovascular disease 
development, and this finding was reported by many 
studies 20.

 Undoubtedly, the postmenopausal changes in lipid 
profile levels in our study are unhealthy changes and can 
be harmful to the cardiovascular system.

Conclusion
Menopause causes lipid profile alteration through 

increasing the levels of Tc , TGs, LDL, VLDL. 
Therefore the risk of cardiovascular disease will be 
higher. Post-menopausal women are always at highly 
risk of cardiovascular disease development, due to the 
change in their lipid pattern and loss of estrogen effect 
in protecting the cardiovascular system.

Financial Disclosure: There is no financial 
disclosure.

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols were 
approved under the Institute of Medical Technology/
Baghdad/ Nursing Department, Iraq and all experiments 
were carried out in accordance with approved guidelines.

References
1.	 B Geetanjali , S Swati , N Pradeep. Effect of 

menopause on lipid profile in relation to body 
massindex. Chronicles of young scientists. 2014; 
(5)1: 20-24.

2.	 Huang YW, Jian ZH, Chang HC. Vegan diet and 
blood lipid profiles: A crosssectional study of 
pre and postmenopausal women. BMC Womens 
Health. 2014; 14: 55.



Medico-legal Update, January-March 2020, Vol.20, No. 1        881                    

3.	 Welty FK. Cardiovascular disease and dyslipidemia 
in women. Arch Intern Med. 2001;161:514-22.

4.	 Swarnalatha PK, Ebrahim NK. A correlative study 
of estrogen and lipid profile in premenopausal and 
post-menopausal women. Int J Biomed Adv Res. 
2012;03:11.

5.	 FH Al-Dahhan , MA Lamia . Lipid profile and 
Menopausal status. AlKindy Col. Med. J. 2008; 4 
(2): 8-13.

6.	 JV Arthur , S James , SL Dorothy .Human 
Physiology:The Mechanisms of Body Function. 
8th ed. The McGraw−Hill Companies, 2001;24.

7.	 M Miller , NJ Stone , C Ballantyne , et al . 
Triglycerides and cardiovascular disease: a 
scientific statement from the American Heart 
Association. Circulation. 24, 2011;123(20): 2292-
333.

8.	 AE Jarikre , F Ola , MF Abbiyesuku , IO , 
Oluwafomoju . Cross sectional study of plasma 
triglycerides and cholesterol levels in first and 
second trimesters of pregnancy in Lagos. Nig. J. 
Int. Med. 2000;3(1): 1-3.

9.	 M SwarnaLatha , R GeetaVandana . A Comparative 
Study of Serum Lipid Profile between Pre and Post-
Menopausal Women.IOSR Journal of Dental and 
Medical Sciences (IOSR-JDMS). 2015;14(4):51-
53.

10.	 Igweh N , wagha JM.IUOkaro. The effects of 
menopause on the serum lipid profile of normal 
females of south east Nigeria. Nigerian Journal of 
Physiological Sciences. 2005; 20 (1-2):48-53.

11.	 Fatma MM , Nihad A J , Pambuk CIA . A 
Comparative Study to Evaluate the Serum Lipid 
Profile in Pre and Postmenopausal Woman in 
Sulaymaniyah City _ Iraq. Biomed J Sci & Tech 
Res. 2017; 1(3).

12.	 RK Swapnali , R Kisan , DS Murthy . Effect of 
menopause on lipid profile and apolipoproteins. Al 
Ameen J. Med. Sci. 2011;4:221-8.

13.	 Durgawale P, Patil S, Shukla PS, Sontakke A, 
Kakade S, Yadav S, et al. Evaluation of reference 
intervals of serum lipid profile from healthy 
population in Western Maharashtra. Indian J Clin 
Biochem. 2009;24:30-5

14.	 Muzzio ML, Berg G, Zago V, Basilio F, Sanguinetti 
S, Lopez G, et al. Circulating small dense LDL, 
endothelial injuring factors and fibronectin in 
healthy postmenopausal women. Clin Chim Acta. 
2007;381:157-63.

15.	 G Kanwar , K Surekha ,C Lokesh , et al. Comparative 
study of serum lipid profile between premenopausal 
And postmenopausal women in kota, rajasthan, 
india. International Journal of Research in Applied. 
2014;2,( 8): 61-66.

16.	 Poonam K , Govind SJ, Mehar B, Richa N. 
A comparative study of serum lipid profile 
and premenopausal, perimenopausal and 
postmenopausal healthy women: Hospital based 
study in Jharkhand, India. Int J Contemp Med Res. 
2018;5:119-21.

17.	 S Yassin , G Modawe , A Abdrabo . 
Assesment of lipid profile among healthy 
Sudanese post menopausalladies .Br.J. Med. 
Health.2015;2(9):36-41.

18.	 C Anthony , LDL Cholesterol .Bad. Cholesterol, or 
Bad Science. J. Am. Phys. Surg . 2005;10: 3-9.

19.	 Wu L , Ma D , Walton-Moss B , He Z. Effects 
of low-fat diet on serum lipids in premenopausal 
and postmenopausal women: A meta-analysis of 
randomized controlled trials. Menopause. 2014; 
21: 89-99.

20.	 Swapnali RK , Kisan R , Murthy DS. Effect of 
menopause on lipid profile and apolipoproteins. Al 
Ameen J Med Sci. 2011; 4:221-8.


