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Abstract:
Menopausal transition is associated with significant metabolic changes, particularly in lipid profiles, 

which can increase cardiovascular risk. Hormonal fluctuations during this period, including changes in estra-
diol (E2) and follicle-stimulating hormone (FSH), along with variations in body mass index (BMI), contribute 
to these alterations. In addition to conventional lipid parameters, the Atherosclerosis Index (AI) serves as an 
important predictor of cardiovascular risk by reflecting the balance between protective and atherogenic lipo-
proteins. However, the specific patterns and relationships among these factors in Iraqi women remain under-
explored. This comparative physiological study aimed to assess the impact of menopausal transition on lipid 
profile parameters, including the Atherosclerosis Index (AI), and to examine their associations with estradiol 
(E2), follicle-stimulating hormone (FSH), and body mass index (BMI) in Iraqi women. A cross-sectional com-
parative study was conducted involving Iraqi women categorized into three groups: pre-menopausal (n=30), 
menopausal (n=30), and post-menopausal (n=30). Serum levels of reproductive hormones (FSH and E2), lipid 
profiles (total cholesterol, triglycerides, HDL, LDL, and VLDL), and BMI were measured using standardized 
laboratory protocols. Statistical analysis was performed using one-way ANOVA to compare the differences 
among the groups, with significance lend at p ≤ 0.05. Significant differences (p ≤ 0.05 or p ≤ 0.01) were ob-
served among the three groups in most lipid and hormonal variables. Postmenopausal women demonstrated 
the highest levels of total cholesterol, triglycerides, LDL, and VLDL, along with the lowest HDL levels. These 
lipid alterations coincided with elevated BMI and FSH levels. Interestingly, estradiol levels were also found 
to be elevated in the postmenopausal group, contrary to the expected postmenopausal decline. This study 
highlights the complex interplay between menopausal status, hormonal changes, and lipid metabolism in 
Iraqi women. Elevated lipid levels and BMI in postmenopausal women suggest increased cardiovascular risk 
despite elevated estradiol levels, possibly due to peripheral aromatization. Regular monitoring of lipid profiles 
and BMI is recommended to manage potential cardiovascular risks in this population.
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مستخلص:

يرتبــط الانتقــال إلى ســن اليــأس بتغــرات اســتقلابية )أيضيــة( كبــرة، وخصوصًــا في دهــون الــدم، ممــا قــد يزيــد مــن خطــر الإصابــة بأمــراض القلــب 
والأوعيــة الدمويــة. تســهم التقلبــات الهرمونيــة خــال هــذه الفــرة، بــا في ذلــك التغــرات في مســتويات الإســراديول )E2( والهرمــون المنشــط للجريبــات 
ــة، يُعــد مــؤشر  ــر الدهــون التقليدي ــة إلى معاي ــة الجســم )BMI(، في هــذه التحــولات الفســيولوجية. بالإضاف ــب التغــرات في مــؤشر كتل )FSH(، إلى جان
تصلــب الشرايــن )AI( مــؤشراً مهــاً للتنبــؤ بمخاطــر أمــراض القلــب، حيــث يعكــس التــوازن بــن البروتينــات الدهنيــة الواقيــة وتلــك المســببة للتصلــب. 

ومــع ذلــك، لا تــزال الأنــاط المحــددة والعلاقــات بــن هــذه العوامــل لــدى النســاء العراقيــات غــر مدروســة بشــكل كافٍ.
هدفــت هــذه الدراســة الفســيولوجية المقارنــة إلى تقييــم تأثــر الانتقــال إلى ســن اليــأس عــى معايــر دهــون الــدم، بــا في ذلــك مــؤشر تصلــب الشرايــن 
)AI(، وفحــص علاقتهــا بالإســراديول )E2( والهرمــون المنشــط للجريبــات )FSH( ومــؤشر كتلــة الجســم )BMI( لــدى النســاء العراقيــات. أُجريــت دراســة 
ــا بعــد انقطــاع  ــل انقطــاع الطمــث )n=30(، انقطــاع الطمــث )n=30(، وم ــا قب ــمن إلى ثــاث مجموعــات: م ــات قُسّ ــة شــملت نســاء عراقي ــة مقارن مقطعي
الطمــث )n=30(. تــم قيــاس مســتويات الهرمونــات التناســلية )FSH وE2(، ودهــون الــدم )الكوليســرول الــكلي، الدهــون الثلاثيــة، LDL ،HDL، و
VLDL(، وBMI باســتخدام بروتوكــولات مخبريــة قياســية. أُجــري التحليــل الإحصائــي باســتخدام تحليــل التبايــن الأحــادي )ANOVA( لمقارنــة الفروقــات 

بــن المجموعــات، باعتبــار القيمــة الاحتماليــة p ≤ 0.05 دلالــة إحصائيــة.
ــرت  ــة. أظه ــة والدهني ــرات الهرموني ــم المتغ ــاث في معظ ــات الث ــن المجموع ــة )p ≤ 0.05 أو p ≤ 0.01( ب ــات معنوي ــود فروق ــج وج ــرت النتائ أظه
النســاء بعــد انقطــاع الطمــث أعــى مســتويات للكوليســرول الــكلي، الدهــون الثلاثيــة، LDL، وVLDL، إلى جانــب أدنــى مســتويات HDL. وتزامنــت هــذه 
التغــرات مــع ارتفــاع في BMI وFSH. ومــن اللافــت أن مســتويات الإســراديول كانــت مرتفعــة في مجموعــة مــا بعــد انقطــاع الطمــث، وهــو مــا يتعــارض 

مــع الانخفــاض المتوقــع بعــد ســن اليــأس.
تُــرز هــذه الدراســة التفاعــل المعقــد بــن حالــة المــرأة الهرمونيــة وتغــرات الدهــون في الجســم لــدى النســاء العراقيــات. وتشــر المســتويات المرتفعــة 
للدهــون وBMI في النســاء بعــد انقطــاع الطمــث إلى زيــادة خطــر الإصابــة بأمــراض القلــب، رغــم ارتفــاع مســتويات الإســراديول، والــذي قــد يُعــزى إلى 
التحــول المحيطــي لهرمــون الأندروجــن إلى الإســراديول. ويــوصى بالرصــد المنتظــم لمســتويات دهــون الــدم وBMI لإدارة المخاطــر القلبيــة المحتملــة لــدى 

هــذه الفئــة مــن النســاء.
الكلمات المفتاحية: مخاطر التصلب الشرياني، مؤشر كتلة الجسم، التغيرات الهرمونية، النساء العراقيات، ملف الدهون، مراحل سن اليأس.
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1. Introduction:
Menopause is a natural biological 

process marking the end of female re-
productive capacity, typically occur-
ring in the mid-forties to early fifties 
and accompanied by hormonal chang-
es most notably a decline in ovarian es-
trogen which trigger major physiolog-
ical and metabolic shifts (World Health 
Organization, 2024).

Cardiovascular disease (CVD) 
risk increases significantly in women 
during their fifth decade of life, coincid-
ing with the onset of menopause. This 
transition is closely linked to hormonal 
changes resulting from ovarian aging. 
Menopause is no longer seen merely as 
a reproductive milestone, but rather as 
a critical period marked by profound 
metabolic and cardiovascular changes 
(Uddenberg et al., 2024).

Menopause is also a critical win-
dow for adverse metabolic chang-
es, particularly dyslipidemia. Studies 
show rises in total cholesterol, LDL-C, 
triglycerides, and apolipoprotein B، 
(apoB) levels, independent of age (Ko-
doth, et al., 2022). These changes re-
flect a complex interaction between ag-

ing, hormonal shifts, and lifestyle.
Following menopause, reduced 

ovarian estrogen is partly offset by 
peripheral conversion of androgens 
to estrogens in adipose tissue via aro-
matase, especially in obese women, 
leading to mildly elevated estrogen 
levels(Janowska et al., 2024). Concur-
rently, FSH levels rise up to 14-fold 
and are increasingly recognized for 
their non-reproductive roles(Spicer et 
al., 2025).

Emerging evidence links elevated 
FSH to cardiovascular risk through 
mechanisms like endothelial inflam-
mation, lipid disturbances, and fat ac-
cumulation(Kim et al., 2024; Wang et 
al., 2024)). FSH receptors are present 
in adipose and other non-reproduc-
tive tissues, where high FSH levels 
correlate with obesity, dyslipidemia, 
CVD, Alzheimer’s, and cancer risk(Li 
et al., 2024).

Vascular dysfunction, including re-
duced endothelial function and arteri-
al stiffness, starts around ages 47–48 
and correlates partly with rising FSH, 
while the direct effect of estrogen re-
mains less clear (Wenner et al., 2024).
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Thus, FSH plays a central role in 
metabolic alterations during and after 
menopause, acting beyond its classical 
role in reproduction by affecting fat dis-
tribution, lipid metabolism, and car-
diovascular risk(Kim et al., 2024).

Additionally, ethnicity, geography, 
and lifestyle influence menopausal 
symptoms and metabolic outcomes. 
Studying Iraqi women offers insights 
into these effects within a culturally and 
genetically distinct context(Skibiak et 
al., 2025). Factors like sex, ethnicity, 
and socioeconomic status also shape 
fat distribution particularly subcutane-
ous, visceral, and cardiac fat which is 
crucial to cardiovascular health(Ass-
heuer, 2025). 

Aim of study:
The study  aimed to study the rela-

tion of atherogenesis rate with hor-
monal changes within premenopause 
and postmenopause stages.

2. Materials and Methods:
2.1 Study Design and Participants:
This cross-sectional comparative 

study was conducted at the Depart-
ment of Biology, College of Science, 
University of Baghdad, between No-

vember 1, 2024, and January 15, 
2025. Ethical approval was granted by 
the Ethics Committee of the Depart-
ment of Biology, College of Science, 
University of Baghdad (Reference 
No.CSEC/0625/0074).

A total of 90 Iraqi women voluntari-
ly participated in the study and were 
stratified into three equal groups (n = 
30 each) based on menopausal status:
•	 Premenopausal group (control 

group): women aged 25–30 years 
with regular menstrual cycles.

•	 Menopausal transition group: 
women aged 45–50 years with no-
ticeable changes in menstrual cycle 
regularity

•	 Postmenopausal group: women 
aged 50–55 years with no menstru-
ation for 12 consecutive months, 
without any pathological cause.
All participants provided written in-

formed consent before enrollment. The 
study was conducted in accordance 
with the ethical principles outlined in 
the Declaration of Helsinki. 

2.2 Inclusion and Exclusion Crite-
ria:

The inclusion criteria comprised 
Iraqi women aged between 25 and 55 
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years, with intact uterus and ovaries, 
and in generally good health. All par-
ticipants were required to be free of 
chronic medical conditions.

Exclusion criteria included a histo-
ry of hypertension, diabetes mellitus, 
osteoporosis, polycystic ovary syn-
drome (PCOS), or thyroid disorders. 
Women were also excluded if they 
were pregnant, infertile, or had under-
gone oophorectomy or thyroidectomy.

2.3 Data Collection:
Comprehensive medical and de-

mographic information was obtained 
using a structured questionnaire. Col-
lected data included age, marital sta-
tus (married or unmarried), number of 
children, and menstrual history, which 
was used to classify participants into 
premenopausal (25–30), menopausal 
transition(45–50), and postmenopaus-
al(50–55) groups. Physical examina-
tion involved direct measurement of 
height and weight to calculate body 
mass index (BMI). 

2.4 Laboratory Analyses:
Lipid profile(mg/dl), FSH(IU/L) 

and E2(pg/ml) was measured by using 
serum(10µL). The complete lipid pro�-
file, FSH, E2, and BMI were measured. 

Hormonal assays were conducted us-
ing the sandwich ELISA technique for 
FSH and E2 (Sunlongbiotech, China). 
Additionally, lipid profile analyses 
were performed using a semi-automatic 
analyzer (Semi-Auto Spectrophotome-
ter) For total cholesterol (Ref/CS005 
2100, Bio Research,  Jordan), and for 
Triglycerides (Ref/10164, SGM, Italy) 
while for HDL (Ref/CS009 1100, Bio 
Research, Jordan). LDL and VLDL 
concentrations were calculated using 
the Friedewald formula, while the Ath-
erosclerosis Index (AI) was calculated 
as the ratio of LDL to HDL.

2.5 Quality Control and Statistical 
Analysis:

Statistical analysis was performed 
using SPSS software (version2019). 
Data normality was assessed using the 
Shapiro-Wilk test. Results were pre-
sented as means ± standard error (SE). 
Differences among the three groups 
were evaluated using one-way anal-
ysis of variance (ANOVA), followed 
by Least Significant Difference (LSD) 
post hoc test to identify specific group 
differences. Statistical significance was 
set at p < 0.05, with highly significant 
values reported at p < 0.01.
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3. Results:
3.1 Body Mass Index (BMI) Anal-

ysis
Significant differences were ob-

served in body mass index (BMI) 
among the study groups (Table 1). 
Higher increase in menopause and 
postmenopause group BMI values 
compared to the premenopausal con-

trol group (24.74 ± 3.29, p ≤ 0.01). 
This suggests an increase in adiposity 
concurrent with menopausal transition 
and postmenopausal status, potentially 
contributing to metabolic and cardio-
vascular risks, In addition the mean 
age show higher increase in postmeno-
pause group compared to the meno-
pause and premenopause groups with 
(p≤ 0.01).

Table 1: Comparison between different groups in Body mass index and Ages

Groups
Means ±SE (kg/m²) Means ± SE (yrs)

BMI (kg/m²) Age (years)

Pre-menopause (Control) 24.74 ± 3.29 a 28.6 ± 1.04 a

Menopause 30.81 ± 5.87 b 46.0 ± 0.74 b

Post-menopause 32.29 ± 6.13 b 53.5 ± 1.21 c

L.S.D. 2.70** 2.0**

P-value 0.0001 0.0001
Means having with the different letters in the same column differed significantly. 

** (P≤0.01).

3.2 Hormonal Profile Analysis
Analysis of hormonal levels revealed 

significant differences across meno-
pausal stages (Table 2). Follicle-stimu-
lating hormone (FSH) levels were sig-
nificantly elevated in postmenopausal 
women (1.715 ± 0.05 pg/ml) compared 
to both menopausal (0.979 ± 0.11 pg/
ml) and premenopausal groups (1.438 

± 0.05 pg/ml), with a highly significant 
difference (p ≤ 0.01). These findings 
highlight the hormonal shift associat-
ed with ovarian senescence. As for es-
tradiol (E2), postmenopausal women 
also showed the highest levels (14.68 
± 0.57 pg/ml) compared to menopausal 
(10.96 ± 1.97 pg/ml), with the observed 
difference reaching statistical signifi-
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cance (p ≤ 0.05). This elevation in E2 
during the postmenopausal phase may 

reflect peripheral estrogen production 
rather than ovarian activity.

Table 2: Comparison between different groups in Hormones level

Groups
Means ±SE (IU/L) Means ±SE (pg/ml)

FSH (IU/L) E2 (pg/ml)

Pre-menopause (Control) 0.958 ± 0.05 a 12.01± 0.43 ab

Menopause 0.652 ± 0.11 b 10.96 ± 1.97 a

Post-menopause 1.143 ± 0.05 c 14.68 ± 0.57 b

L.S.D. 0.216 ** 3.406 *

P-value 0.0001 0.0498

Means having with the different letters in same column differed significantly.
* (P≤0.05), ** (P≤0.01).

3.3 Lipid Profile Analysis
Comprehensive analysis of lipid pa-

rameters revealed significant variations 
across the menopausal stages (Table 
3). Postmenopausal women exhibit-
ed the most adverse lipid profile, with 
markedly elevated concentration of 
total cholesterol (294.13 ± 14.38 mg/
dl) compared to both premenopausal 
(240.30 ± 9.40 mg/dl) and menopausal 
women (258.93 ± 9.56 mg/dl) (p ≤0.05; 
LSD = 31.923**).

Similarly, triglyceride concentration 
increased significantly with menopaus-
al progression, reaching the highest 

in postmenopausal women (254.83 ± 
18.86 mg/dl) compared to premeno-
pausal groups (162.23 ± 10.38 mg/dl) 
(p ≤ 0.01; LSD = 40.356**).

High-density lipoprotein (HDL) 
concentration declined with age and 
menopausal status, being significant-
ly lower in postmenopausal women 
(42.80 ± 1.97 mg/dl) than in premeno-
pausal counterparts (48.40 ± 1.95 mg/
dl), while menopausal women showed 
non significant differences (45.23 ± 
2.01 mg/dl) (p≤0.05; LSD = 5.554*)⁠.

Low-density lipoprotein (LDL) 
concentrations show significant differ-
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ence in premenopause (159.45 ± 9.61 
mg/dl) compared to postmenopause 
(200.36 ± 14.63 mg/dl) at (p ≤ 0.05; 
LSD = 32.471*).

Very-low-density lipoprotein 
(VLDL) concentration were significant-
ly higher in both menopausal (43.19 ± 
2.48 mg/dl) and postmenopausal wom-
en (50.97 ± 3.77 mg/dl) compared to 
premenopausal women (32.44 ± 2.07 
mg/dl) (p ≤ 0.01; LSD = 8.071**).

Atherosclerosis Index (AI) values 

were progressively elevated across the 
groups, with postmenopausal women 
showing the highest mean (5.51 ± 0.71 
mg/dl) compared to premenopausal 
women (3.77 ± 0.45 mg/dl), indicating 
a significant difference (LSD = 1.57; Δ 
= 1.74). However, no significant differ-
ences were observed between premeno-
pausal and menopausal (4.34 ± 0.48 mg/
dl), or between menopausal and post-
menopausal women, despite the rising 
trend (p > 0.05; LSD = 1.57 NS).

Table 3: Comparison between difference groups in Lipid profile

Groups
Means ±SE (mg/dl)

Cholesterol 
(mg/dl)

Triglyceride 
(mg/dl)

HDL 
(mg/dl)

LDL 
(mg/dl)

VLDL 
(mg/dl)

AI 

Pre-menopause 
(Control)

240.30 ± 
9.40 a

162.23 ± 
10.38 a

48.40 ± 
1.95 a

159.45 ± 
9.61 a

32.44 ± 
2.07 a

3.77 ± 
0.45 a

Menopause
258.93 ±                

9.56 a
215.93 ± 
12.44 b

45.23 ± 
2.01 ab

170.91 ± 
9.67 ab

43.19 ± 
2.48 b

4.34 ± 
0.45 a

Post-meno-
pause

294.13 
±14.38 b

254.83 
±18.86 b

42.80 
±1.97 b

200.36 
±14.63 b

50.97 
±3.77 b

5.51 ± 
0.71 a

L.S.D. 31.923 ** 40.356 ** 5.554 * 32.471 * 8.071 ** 1.57 NS

P-value 0.0043 0.0001 0.0488 0.0401 0.0001 0.087

Means having with the different letters in same column differed significantly. 
* (P≤0.05), ** (P≤0.01).

NS: Not Significant (no significant difference)
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4. Discussion:
The present study revealed a statisti-

cally significant increase in  E2 levels 
in the postmenopausal group compared 
to the menopausal group (P≤0.05). 
This unexpected elevation in E2 is un-
likely to originate from ovarian activ-
ity but is more plausibly attributed to 
the peripheral aromatization of andro-
gens into estrogens via the aromatase 
enzyme, whose activity is known to be 
heightened in adipose tissue. The high-
er body mass index (BMI) observed 
among postmenopausal participants 
may have facilitated this enhanced pe-
ripheral conversion, thereby contrib-
uting to increased circulating estrogen 
levels(Fux-Otta et al., 2025; Üstün, 
2025).

An increased E2 levels may relat-
ed to decrease in the level of sex hor-
mone-binding globulin (SHBG), SHBG 
is also considered a contributing factor, 
as this protein plays a crucial role in 
transporting and binding sex hormones 
in the bloodstream. When SHBG levels 
decline, the amount of free, biological-
ly active estrogen increases, which in 
turn enhances its physiological effects 
in the body(Ichikawa et al., 2025; Szy-

biak-Skora et al., 2025).
In this study, a clear increase in FSH 

levels was found in all three groups af-
ter menopause (P≤0.01), which agrees 
with the natural physiological chang-
es that usually start a few years before 
the last menstrual cycle(Spicer et al., 
2025). This rise in FSH is mainly due to 
the reduced function of the ovaries, as 
the drop in estrogen production weak-
ens the negative feedback to the pitu-
itary gland. As a result, the pituitary re-
leases more FSH to compensate(Mou 
et al., 2025).

Moreover, advancing age is also as-
sociated with a decline in the liver’s 
metabolic efficiency due to decreased 
activity of cytochrome P450 (CYP) 
enzymes. This reduction can lead to 
a buildup of different forms of estro-
gen in the bloodstream, as they are not 
properly metabolized into their active 
or inactive forms. As a result, higher 
levels of circulating estradiol may not 
deliver sufficient negative feedback to 
the hypothalamic-pituitary axis, which 
helps explain why FSH levels remain 
elevated even when estrogen appears 
to be adequate(Konstandi and Johnson, 
2023).
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Furthermore, this hormonal change 
is also linked to an increase in subcu-
taneous fat and disruptions in glucose 
metabolism, which together raise the 
risk of developing cardiovascular and 
metabolic diseases(Saei Ghare Naz et 
al., 2024).

One key hormonal factor linked to 
weight gain after menopause is folli-
cle-stimulating hormone (FSH). High-
er levels of FSH have been found to 
directly affect fat metabolism by stim-
ulating the formation of fat cells, espe-
cially in visceral fat tissue. This pro-
cess contributes to central obesity and 
an increase in BMI (Korkmaz et al., 
2025).

In addition to hormonal factors, 
menopause is associated with signif-
icant changes in body composition, 
including decreased muscle mass and 
increased visceral fat. These changes 
lead to a reduction in resting metabol-
ic rate (RMR), contributing further to 
increased BMI. Aging and hormonal 
decline both play roles in this metabol-
ic slowdown, and interventions such 
as hormone replacement therapy and 
physical exercise have been suggested 
to mitigate these effects(Juppi et al., 

2025).
The concerning lipid profile find-

ings highlight a consistent pattern of 
dyslipidemia that emerges during the 
menopausal transition, with the most 
pronounced changes observed in post-
menopausal women. This shift in lipid 
profile calls for a deeper physiological 
understanding to elucidate the under-
lying mechanisms linking menopause 
to the increased risk of cardiovascular 
disease.

Following menopause, significant 
hormonal shifts occur that affect lip-
id metabolism and increase the risk 
for cardiovascular disease (CVD). 
Although E2 levels may be elevated 
postmenopause, this estrogen is often 
non-ovarian in origin and has reduced 
bioactivity. As a result, its regulatory 
influence on lipid metabolism, partic-
ularly via estrogen receptors such as 
ERα in adipose tissue, becomes im-
paired. This receptor insensitivity or 
down regulation disrupts normal adi-
pocyte function by diminishing lipid 
oxidation, enhancing lipogenesis, and 
promoting pro-inflammatory cyto-
kine production(Sánchez-García et al., 
2025). Consequently, visceral fat accu-
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mulation increases, leading to height-
ened risk of metabolic syndrome, CVD, 
and obesity-related complications.

Despite the concurrent rise in BMI, 
FSH, and E2 levels after menopause, 
the key contributor to metabolic dys-
function remains the accumulation 
of visceral adipose tissue (VAT) rath-
er than subcutaneous adipose tissue 
(SAT) (Gallardo and Andrés, 2025). 
VAT accumulation is closely associ-
ated with insulin resistance, dyslipid-
emia, and increased risk of type 2 dia-
betes. These metabolic alterations are 
further influenced by declining regu-
latory roles of estrogen and androgens 
postmenopause.

The impaired ability of E2 to reg-
ulate fat distribution and blood pres-
sure contributes to the development of 
metabolism-related cardiac conditions, 
including heart failure with preserved 
ejection fraction (HFpEF) (Du et al., 
2025; Kuznetsova et al., 2025). Un-
der normal physiological conditions, 
estrogen favors gynoid fat distribution. 
Postmenopausal loss of this effect re-
sults in a shift toward android (viscer-
al) fat deposition, intensifying meta-
bolic disturbances and elevating the 

risk of CVD and diabetes(Colleluori et 
al., 2020).

Estrogen receptors ESR1 and ESR2 
play central roles in lipid and glucose 
metabolism. ESR1 promotes adipocyte 
glucose uptake and lipolysis, while 
ESR2 has a more complex function, 
with studies showing links to both 
insulin resistance and metabolic pro-
tection(Ahmed et al., 2025). Notably, 
elevated E2 in late postmenopausal 
women was found to inhibit glucose 
uptake in SAT, partially mediated by 
ESR2, suggesting receptor-mediated 
resistance as a mechanism underlying 
persistent visceral adiposity and dys-
lipidemia.

FSH has also been linked to dyslipid-
emia and obesity. Elevated FSH levels 
postmenopause contribute to VAT ac-
cumulation and cholesterol profile dis-
turbances. While some studies report 
inconsistent associations between FSH 
and type 2 diabetes, evidence suggests 
that FSH plays a role in glucose and 
lipid regulation, influencing the devel-
opment of metabolic dysfunctions(Xu 
et al., 2022). The study results indicate 
that elevated levels of FSH and E2, 
along with increased body mass index 
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and lipid profile disturbances, reflect a 
hormonal and metabolic imbalance that 
enhances the risk of chronic diseases in 
postmenopausal women. This under-
scores the importance of monitoring 
these markers to assess overall health 
and to guide prevention and treatment 
strategies(Ghudhaib et al., 2014).

5.Conclusion:
This study provided a comprehen-

sive assessment of both endocrine and 
metabolic changes during the menstru-
al stages in Iraqi women and focused 
on BMI, FSH, E2, lipid profile and ath-
erosclerosis index. The results showed 
marked gradual deterioration in lipid 
profile with age. The most important 
are  increase LDL, VLDL, triglycerides 
, cholesterol and decrese HDL levels.

The study highlighted a significant 
positive correlation between high FSH 
and BMI, along with the deterioration 
of the lipid profile to the risk of criti-
cal nutritional representation in meno-
pause.

Given the cross-sectional nature of 
the study and a relatively small sam-
ple size, these findings emphasize the 
need for future longitudinal research 

involving larger, more homogeneous 
cohorts. The results underscore the 
urgent need for targeted lifestyle in-
terventions including dietary modi-
fications, increased physical activity, 
and routine hormonal and lipid moni-
toring to mitigate cardiovascular risks 
in menopausal Iraqi women. Overall, 
this work establishes essential baseline 
data to inform culturally appropriate 
preventive health strategies tailored to 
this population.
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