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Abstract  
Background: menopause is a physiological process that carries with it many challenges. One of 
these is increased risk for development of cardiovascular and metabolic diseases. Some suggest 
that the reason behind this is the decline in ovarian hormones especially estrogen.  
Population and method: 40 menopausal women aged 51 years and older were included in the 
study. All participant women given instructions to fast for at least eight hours prior blood sample 
collection. Three blood test were done: fasting blood sugar, fasting insulin level, serum estrogen 
level. HOMA-IR method was used to assess insulin resistance. 
Results: the study showed that BMI had significant positive correlation with insulin resistance. There 
was non-significant negative correlation between estrogen level and insulin resistance in 
postmenopausal women. 
Conclusion: BMI might be considered the main factor affecting insulin resistance in menopausal 
females.  

Introduction  

Menopause is the time that menstrual cycle 

stops for at least 12 consecutive months. It can occur 

from 45 to 55 with an average of 51 years. This means 

that women will spend about one- third of their life in 

menopause.  The changes that occur during this period 

attributed to loss of ovarian follicles and consequently 

the loss of ovarian hormones. This result in 

menopausal symptoms, which can start years before 

menopause, and include: 

• Vasomotor symptoms that include hot flushes 

and night sweats are the commonest affecting 

about 80% of females, 

• Changes in sleep leading to insomnia, 

• Fatigue, 

• Mood changes accompanied by increased 

anxiety, 

• Urinary symptoms varying from frequency to 

incontinence. 

This period is associated with increased risks 

of cardiovascular diseases, osteoporosis rising risk of 

fractures, and due to weakened supportive structures of 

pelvis, consequently increased chances of pelvic organ 

prolapse (Talaulikar, 2022, Lobo and Gompel, 2022) 

During menopause, estrogen level decrease 

dramatically. Synthesis of E2 and E1 changes from 400 

μg/24h and 180 μg/24h in premenopausal women to 6 

μg/24h and 40 μg/24h respectively in postmenopausal 

women. These changes might be explained by 

changing the main site for estrogen manufacture from 

the ovaries to the peripheral adipose tissue. Enzymes 

required for estrogen synthesis present throughout the 

body but mainly in the adipose tissue. In addition, 

levels of inhibin B decreases and FSH increases. This 

increase in FSH trying to elevate estrogen level 

(Purohit and Reed, 2002, Xiang et al., 2021). 

Insulin is the hormone responsible for glucose 

homeostasis. It is a polypeptide manufactured in the 

beta cells of the pancreas. Insulin is known of its short 

life span of about 6 minutes.  This life span can be 

elongated if insulin binds to its tyrosine kinase 

receptor. In the other hand, insulinase enzyme function 

to destruct insulin in liver, to lesser amount kidney 

muscles and only few in other tissues (Khalilov and 

Abdullayeva, 2023). 

Insulin has various effect on various cell 

types. For example, liver cells it will cause storage of 

glucose as glycogen, increases lipogenesis and inhibit 

gluconeogenesis. As well as in skeletal muscles, it will 

enhance usage of glucose for cell machinery and 

storing glucose as muscle glycogen. In fatty tissue, it 

will increase lipogenesis and uptake of glucose while 

inhibiting lipolysis (Petersen, 2018). 

Insulin resistance is a growing problem 

worldwide. It is defined as inability of cells to respond 

properly to the presence of insulin. This will require 

larger amount of insulin to produces the required 

physiological function. There are several suggested 
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mechanisms for such problem: defect in insulin 

receptors of the target tissue, antibodies against insulin, 

faster insulin destruction and certain mitochondrial 

malfunction can also lead to insulin resistance (Sathya 

Bhama C.V., 2012, Petersen, 2018, Olatunbosun ST, 

2020). 

Insulin resistance may precede and actually 

predict the development of type 2 D.M. The impaired 

insulin signaling, gene expression, ability of muscle to 

synthesize glycogen as well as accumulation of 

triglyceride inside the cells in people of high 

susptability considered as risk factors for development 

of insulin resistance. Some studies showed that about 

half of insulin resistance persons might develop 

diabetes in about 10- 20 years (Patti et al., 2003, 

Reaven, 2005, Sundström-Poromaa et al., 2020). 

Menopause may be considered a risk factor 

for the development of insulin resistance. It is 

manifested that insulin resistance greatly increase after 

menopause. This may be attributed to the fact that 

estrogen decline plays significant role in development 

of central adiposity, insulin resistance, accumulation of 

fat in liver and type 2 D.M. Protective effect of 

estrogen can be suggested by the facts that insulin 

resistance is lowered in premenopausal females 

compared to postmenopausal females.  Another fact 

that premenopausal females are more likely to be 

insulin sensitive than compared- age males. This 

protection seems to be lost after menopause. In 

addition, females taking estrogen replacement therapy 

are more likely to be more insulin sensitive than those 

who do not (Jelenik and Roden, 2013, Oya et al., 2014, 

Galmés-Pascual et al., 2020, De Paoli et al., 2021, 

A.M. Cybulska, 2023).  

There are multiple methods for measuring 

insulin resistance such as Hyperinsulinemic 

euglycemic glucose clamp described as the gold 

standard method to assess insulin resistance. But since 

this technique is hard in research setting another 

method was used. Homeostasis model assessment of 

insulin resistance (HOMA-IR) is much easier and 

sufficiently accurate method for assessing insulin 

resistance. It only requires blood withdrawal from 

fasting subject to measure fasting blood sugar and 

fasting insulin level. The disadvantage of this method 

is that it gives information about the fasting state only 

but no clue about the stimulated state. This reflect 

insulin functioning on the hepatic glucose but not on 

the peripheral glucose. (Patarrão et al., 2014, Sánchez-

García et al., 2020, Minh et al., 2021, Amisi, 2022, 

Ruyatkina et al., 2023, A.M. Cybulska, 2023)  

Aim of the study 

To detect insulin resistance in a group of 

postmenopausal women and evaluate the effect of 

estrogen level on insulin resistance in this age group. 

Material and method  

Forty postmenopausal volunteer women 

recruited from health care center and hospitals in 

Karbala ’a directorate. Women aged 51 to 70 years 

were enrolled in this study, non-menstruating for at 

least 12 successive months. Women who were 

hypertensive, diabetic, taking medication that might 

affect any of the hormones measured in the research 

were excluded. Eligible women were told to fast for at 

least 8 hours. All participants interviewed using a 

preformed questioner and fully examined. Blood 

withdrawn from antecubital fossa and placed in gel 

tubes for analysis. Chemiluminescence immunoassay 

analyzer used to analyze blood samples. Three tests 

(fasting blood sugar, fasting insulin level, serum 

estrogen level). 

Using HOMA-IR (Fasting blood sugar 

(mg\dl) × fasting insulin level (uIU\ml)) ÷  405 , any 

value that exceeded 2 was considered to have insulin 

resistance. After that, data were statistically analyzed 

using SPSS program version 26. 

Results  

Mean age for the collected sample was 

56.8±4.9, while mean BMI was 29.01±5.1 with only 

one participant having underweight (below 18.5), 8 

normal weight (18.5 to 24.9 kg/m2), 16 overweight (25 

to 29.9 kg/m2) and 15 obese (more than or equal to 30 

kg/m2). 52.5% of the recruited sample had insulin 

resistance.  
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Figure (1) shows insulin resistance percentage in the collected sample.  

Table (1) showing results of the performed blood tests and calculated insulin resistance for postmenopausal 

women in this research.   

Blood test  Mean ±SD 

Estrogen level (pg\ml) 36.1±21.6 

Fasting blood sugar (mg\dl) 95.2±8.7 

Fasting insulin (uIU\ml) 10.1±4.7 

Insulin resistance 2.4±1.3 

 

 Table (2) showing correlation between BMI, estrogen level (E2), fasting blood sugar (FBS), fasting insulin level, 

insulin resistance.    

Correlations 

 BMI E2 FBS Fasting 

insulin 

Insulin 

resistance 

BMI r  0.017 0.4* 0.411** 0.448** 

P value  0.916 0.011 0.008 0.004 
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E2 r   0.371* -0.058 0.013 

P value   0.019 0.724 0.936 

FSB r    0.568** 0.687** 

P value    0.0001 0.0001 

Fasting insulin r     0.985** 

P value     0.0001 

*. Correlation is significant at the 0.05 level. 

**. Correlation is significant at the 0.01 level. 

Table show that estrogen has significant 

positive correlation with fasting blood sugar (P- value 

< 0.05), non-significant negative correlation with 

fasting insulin (P-value >0.05), non-significant 

positive correlation with insulin resistance (P-value 

>0.05).  Also, show that fasting blood sugar has 

significant positive correlations with both fasting 

insulin and insulin resistance (P-value <0.01). In 

contrast, fasting insulin level has significant positive 

correlation with insulin resistance (P-value <0.01). In 

terms of body mass index, has non-significant positive 

correlation with estrogen level (P-value > 0.05) and 

significant positive correlations with fasting blood 

sugar (P-value <0.05), fasting insulin level and insulin 

resistance (P-value <0.01).  

 

Figure (1): Correlation between BMI and insulin resistance among menopausal women (P-value <0.01) 
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Figure (2): Correlation between E2 and insulin resistance among menopausal women (P-value >0.05) 

 

Figure (3): Correlation between fasting blood sugar and insulin resistance among menopausal women (P-value 

<0.01) 
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Figure (4): Correlation between fasting insulin and insulin resistance among menopausal women (P-value <0.01) 

Discussion  

Menopause is characterized by decline in the 

sex hormones. However, the studied sample mean 

estrogen level was still within the normal range (lower 

border) unlike other studies that only included estrogen 

deficient women below 20 pg\ml in their research like 

(Kalish et al., 2003, Matsui et al., 2013).  Phillips et al. 

(2008) had normal range estrogen level but the studied 

sample in this research had higher level of estrogen. 

Although table 1 showed normal fasting 

blood sugar and insulin level since the participants do 

not suffer from diabetes. There mean values was higher 

than other studies has found (Kalish et al., 2003, 

Phillips et al., 2008). Insulin resistance in the studied 

sample was high like other studies (Oya et al., 2014). 

Since the reduction of estrogen level in 

postmenopausal period leads to reduction in the 

protective effect of estrogen against insulin resistance 

as the estrogen improve insulin sensitivity and suppress 

gluconeogenesis. 

In table (2) significant positive correlation of 

BMI with fasting blood sugar and insulin level. BMI 

has positive correlation with insulin level at P- value 

<0.01. BMI considered the main contributor to changes 

in fasting blood sugar and insulin levels in 

postmenopausal women. Kalish et al. (2003) and Chu 

et al. (2006) has found similar correlation. For this 

reason, it was expected to have similar correlation 

between BMI and insulin resistance. Obesity plays a 

major role in changes that occur in insulin sensitivity. 

Kalish et al. (2003) and Chu et al. (2006). 

In table (2) showed significant positive 

correlation between estrogen with fasting blood sugar 

but non-significant negative correlation with insulin 

level. Also, positive non-significant correlation 

between estrogen level and insulin resistance. This 

might be due to the weaker effect of estrogen and 

stronger effect of BMI in postmenopausal women. This 

results also shown in (Kalish et al., 2003) while 

(Matsui et al., 2013). 

In addition, table (2) has shown  positive 

correlation between fasting blood sugar and insulin 

levels and positive correlation between insulin level 

and insulin resistance. This suggests that in 

postmenopausal women insulin has higher effect than 

fasting blood sugar on insulin resistance. This was also 

similar to (Kalish et al., 2003).  

Conclusion 

The main factor that affect insulin resistance 

in menopausal women is body mass index. Estrogen 

loose its protective effect against insulin resistance as 

it dramatically decrease after menopause.  
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