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ABSTRACT 

 

Premenopause is a transitional period that 

occurs due to decreased generative or endocrine 

function of the ovaries. In premenopausal 

women, there is a decrease in estrogen hormone 

levels and an increase in Body Mass Index 

(BMI) so that it will increase the risk of diabetes 

mellitus which is one of the four priority non-

communicable diseases. The incidence of 

diabetes mellitus in women is much higher 

when compared to men. 

The research was conducted in the city of 

Padang, with an observational, cross-sectional 

design. The sampling technique used was 

multistage random sampling with a sample of 99 

premenopausal women. The estradiol level was 

assessed by ELISA method, BMI was assessed 

by weight (kg) divided by height (m) squared, 

fasting blood glucose level was assessed by the 

enzymatic photometric method. The correlation 

between estradiol levels and fasting blood 

glucose levels was analyzed by using the 

Pearson Correlation test. The correlation 

between BMI and fasting blood glucose levels 

was analyzed by using the Pearson Correlation 

test. 

The mean of estradiol level was 

(148,689±49,417) pg/ml. Average Body Mass 

Index (BMI) was included in the Obese category 

I (26.5 kg/m
2
). The mean fasting blood glucose 

level was (98,766±6,549) mg/dL. There is a 

correlation between estradiol levels and fasting 

blood glucose levels (p value = 0.007 and r 

value = 0.270). In addition, there is a correlation 

between BMI and fasting blood glucose levels 

(p value = 0.023). 

The conclusion of this study is that there is a 

significant correlation between estradiol levels 

and fasting blood glucose. There is a significant 

correlation between BMI and fasting blood 

glucose 

 

Keywords: Estradiol Levels, Body Mass Index, 

Fasting Blood Glucose Levels, Premenopause 

 

INTRODUCTION 

Diabetes mellitus is one of the four 

priority non-infectious diseases. Eighty 

percent (80%) of the incidence of diabetes 

can be prevented or delayed with optimal 

treatment management
1
. The prevalence of 

diabetes in Indonesia according to the 

characteristics shows an increase in the 

prevalence of diabetes in the premenopausal 

group (45-54 years) by 3.3% when 

compared to the productive group (35-44 

years) which is 1.1%. Women have a higher 

percentage of having diabetes when 

compared to men, namely 1.7% (men 

1.4%)
2
. The climacteric period is a period of 

transition from the reproductive phase to the 

old phase (senium) which occurs due to 

decreased generative or endocrine functions 

of the ovaries. According to Sastrawinata 

(2004), one of the climacteric phases is the 

premenopausal phase, which is the period of 

4-5 years before menopause, around the age 

of 40 years with the start of irregular, 

prolonged, few or many menstrual cycles, 

which are sometimes accompanied by a 

feeling of pain
4
. Women with 
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premenopausal age have a risk of 

experiencing abnormalities in body 

metabolism, one of which is increased blood 

glucose levels
5
. There are several 

predisposing factors for an increase in blood 

glucose, namely lack of exercise, increased 

amount of food consumed, increased stress 

and emotional factors, weight gain and age, 

and the effects of treatment from drugs, eg 

steroids
6
. High blood glucose levels that 

occur in premenopausal women can 

significantly increase the risk of developing 

diabetes mellitus
5
. 

One of the biggest risk factors for 

diabetes that is continuously increasing is 

the prevalence of overweight (13.5%) and 

obesity (15.4%) and the presentation of 

obesity in women, which is 20%7. A study 

supported by the National Institute of 

Diabetes and Digestive and Kidney Disease 

states that there is a significant relation 

among the main female hormone, 17β-

estradiol (E2), and the risk of type 2 

diabetes in postmenopausal women. 

Estrogen therapy given to postmenopausal 

women shows a decrease in fasting glucose 

levels, which means that estrogen levels can 

affect blood glucose 
8 

. Other studies state 

that high estrogen levels can increase 

sensitivity to insulin, so blood glucose 

levels can be lower than normal. 

Conversely, low estrogen levels will reduce 

sensitivity to insulin so that blood glucose 

levels will increase, this is related to the 

presence of estrogen receptors (ER) found 

in cells that affect insulin sensitivity 
9
. Other 

studies state that high estrogen levels can 

increase sensitivity to insulin, so blood 

glucose levels can be lower than normal. 

Conversely, low estrogen levels will reduce 

sensitivity to insulin so that blood glucose 

levels will increase, this is related to the 

presence of estrogen receptors (ER) found 

in cells that affect insulin sensitivity.\ 

(Pranita et al., 2011)
11

. 

 

LITERATURE REVIEW  

Premenopause is a transitional phase 

from the fertile period to the time of no 

fertilization (anovulatoir). Premenopausal 

women are women who experience 

premenopausal symptoms which generally 

occur around the age of 40 and peak at the 

age of 50 years, namely the occurrence of 

menopause where at this menopause women 

do not experience menstruation anymore 
5
. 

In the premenopausal phase, there 

will be a decrease in estrogen levels which 

causes symptoms (premenopausal 

syndrome) including hot flashes (hot flashes 

from the chest to the face), night sweat 

(sweating at night), dryness vaginal (dry 

vagina), memory loss, insomnia, depression, 

fatigue (tired easily), decreased libido, 

drypareunia (pain during sexual intercourse) 

and urinary incontinence
5
. Plasma estradiol 

in blood and intestinal fluids is bound to Sex 

Hormone Binding Globulin (SHBG), from 

Sex Hormone Binding Globulin (SHBG) 

estradiol dissociates to enter cells and binds 

to their receptors. There are genes that code 

for two isoforms of the estrogen receptor:  α 

and β. Both receptors are members of the 

steroid, retinoic, and thyroid receptor 

superfamily. Estrogen is a steroid hormone 

that regulates growth, differentiation, and 

various functions in the tissues of the human 

body. As one of the main sex hormones in 

women, estrogen is tremendously important 

in the control of the menstrual cycle, 

reproduction and development of female 

secondary sexual characteristics. In addition 

to their important function in the 

reproductive system, estrogens play an 

important role in the regulation of 

cardiovascular, immune, bone growth and 

the central nervous system as well as in 

metabolic processes 
12

. Body mass index is 

determined by the equation of body weight 

in kilograms (kg) divided by height in 

meters squared (m²).  

Classification of body mass index 

starting from underweight, normoweight, 

and overweight 
13

. Glucose is the most 

important carbohydrate for the body 

because glucose acts as the main metabolic 

fuel. It also serves as a precursor for the 

synthesis of other carbohydrates, such as 

glycogen, galactose, ribose, and 

deoxyribose. It is the most end product of 
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carbohydrate metabolism. Most 

carbohydrates are absorbed into the blood in 

the form of glucose, while other 

monosaccharides such as fructose and 

galactose are converted to glucose in the 

liver. Therefore, glucose is the most 

abundant monosaccharide in the blood 
14

. In 

human metabolic disease, estradiol has an 

important role in the presence of Estrogen 

Receptor (ER). ERs will perform a good 

intracellular signal if the estrogen supply is 

sufficient. On the other hand, in the 

presence of estrogen deficiency or in the 

case of a damaged ER, there will be an 

increase in the prevalence of metabolic 

syndrome, type 2 diabetes mellitus 
15

. One 

of the high risk groups of diabetes mellitus 

is overweight or obesity (BMI ≥ 25)
 16

. 

When body weight increases, the risk of 

insulin resistance will also increase, this is 

due to a decrease in the ability of insulin to 

move glucose into cells and to inhibit the 

release of glucose from the liver. 

Circulating chemicals such as leptin, 

adiponectin, resistin, TNFα which are 

produced by adipocytes (especially in the 

stomach) increase the risk of developing 

insulin resistance. 
17

. 

 

MATERIALS & METHODS 

This research is an observational 

study with a cross sectional study design, 

where the dependent variable and the 

independent variable are studied at the same 

time 
18

. This research was conducted in the 

city of Padang. Anthropometric 

measurements were carried out at the time 

the research was carried out. The 

examination of estradiol levels was carried 

out at the Biomedical Laboratory of the 

Faculty of Medicine, Andalas University 

and blood glucose examinations were 

carried out at the Biochemistry Laboratory 

of the Faculty of Medicine, Andalas 

University, the minimum number of 

samples in this study was 62 people. 

 

Statistical Analysis  
The research data were analyzed 

with the Kolmogorov Smirnov normality 

test on numerical data (fasting blood 

glucose levels and estradiol levels) to see 

whether the data were normally distributed 

or not). Then, the analysis used to see the 

correlation beyweem estradiol level variable 

(independent variable) and fasting blood 

glucose (dependent variable) was Pearson 

correlation statistical test. 

 

RESULT 

1. Estradiol Level 
 

Table 1. Average Estradiol Levels in Premenopausal Women 

in Padang in 2017 

Variable Mean SD Minimum Maximum 

Estradiol Level 

(pg/ml) 

148,689 49,417 63,14 310,04 

 

The results of the analysis showed 

that the average level of estradiol in 

premenopausal women was 148,689 pg/ml. 

The lowest estradiol level was 63.14 pg/ml 

and the highest estradiol level was 310.04 

pg/ml. 

 

2. Body Mass Index 
 

Table 2. Average Body Mass Index (BMI) of Premenopausal 

Women in Padang in 2017 

Variable Mean SD Minimum Maximum 

Body Mass Index 

(kg/m2) 

26.5 4.9 16.44 43.76 

 

The results of the analysis showed 

that the average Body Mass Index (BMI) in 

premenopausal women in Padang in 2017 

was 26.5 kg/m2, which means that the 

average BMI of premenopausal women in 

Padang in 2017 was categorized as obese I. 

 

3. Fasting Blood Glucose Level 
 

Table 3. Average Fasting Blood Glucose Levels in 

Premenopausal Women in Padang in 2017 

Variable Mean SD Minimum Maximum 

Fasting Blood 

Glucose Level 

(mg/dL) 

98,766 6,549 80,00 113,10 

 

Based on the results of the data 

analysis above, the average value is 98.766 

mg/dL. The lowest fasting blood glucose 

level is 80.00 mg/dL and the highest level is 

113.10 mg/dL. 
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4.  The Relation between Estradiol Levels 

and Fasting Blood Glucose Levels 
 

Table 4. Relation between Estradiol Levels and Fasting Blood 

Glucose Levels in Premenopausal Women in Padang in 2017 

Variable p value  

Estradiol Level (pq/ml) 0,007 

Blood Glucose Level (mg/dL) 

  

Based on the table above, the p value 

= 0.007 is obtained. From this value, it can 

be concluded that there is a correlation 

between estradiol levels and fasting blood 

glucose levels in premenopausal women in 

Padang. 
 

 
Figure 1. Scatter Plot Linearity Correlation of Estradiol Levels 

with Fasting Blood Glucose Levels in Premenopausal Women 

 

5. Relation between Body Mass Index 

(BMI) and Fasting Blood Glucose Level 
 

Table 5. Correlation between Body Mass Index (BMI) and 

Fasting Blood Glucose Levels in Premenopausal Women in 

Padang in 2017 

Variable p value 

Body Mass Index (kg/m2) 0,023 

Blood Glucose Level (mg/dL) 

 

 
Figure 2. Scatter Plot Linearity of BMI Correlation with 

Fasting Blood Glucose Levels in Premenopausal Women 

Based on the table above, the p value 

= 0.023 is obtained. From this value, it can 

be concluded that there is a significant 

correlation between BMI and fasting blood 

glucose levels in premenopausal women in 

Padang. 

  

DISCUSSION 

1. Estradiol Level 
The results of this study indicate that 

the average estradiol level is 

(148.689±49.417) pg/ml, when compared 

with the normal value of estradiol levels in 

premenopausal women, which is 50-250 

pg/ml 
19

. Then the average estradiol level 

for premenopausal women in Padang in 

2017 within the normal range. It is in line 

with the results of research by Jose` L. 

Cuadrosusia (2011) finding a decrease in 

estradiol levels at premenopausal age. The 

decrease in estradiol hormone levels occurs 

in the premenopause period, so that the 

estradiol levels from the results of this study 

are extremely varied with the lowest range 

of 63.14 pg/ml and the highest level of 

310.04 pg/ml 20. David and Dolores (2007) 

mentioned that during the reproductive 

period estradiol levels, the highest level in 

the blood at the peak of mid-cycle ranges 

from 150-750 pg/ml, however, this study 

did not indicate the estradiol levels of the 

samples during the reproductive period, so 

the assessment of the decrease in estradiol 

levels individually cannot be ascertained 19. 

The decrease in estradiol levels in this phase 

is indicated by the presence of menstrual 

disorders such as irregular menstrual cycles, 

prolonged menstrual cycles, shortened 

menstrual cycles, sleep disturbances, hot 

flushes 
5
. 

 

2. Body Mass Index 

The results of the analysis in this 

study showed that the average BMI of 

premenopausal women in Padang was in the 

obesity category (with a result of 26.5 

kg/m
2
). The high risk group for diabetes 

mellitus is obesity (BMI 25) (Nadjib, 2015). 

These results are comparable to the Basic 

Health Research (2013) which states that the 
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prevalence of obesity in Indonesia has 

increased in the premenopausal group (45-

54 years) (3.3%) 
2
. Obesity that occurs in 

premenopausal women is influenced by 

menstrual cycle disorders, namely 

fluctuations 
19

. In comparison with the 

results of this study, Bose, Olivan, and 

Laferrere (2009) conducted research on 

premenopausal women and found that 

hormonal fluctuations that occur in 

premenopausal women can cause gradual 

weight gain to the level of obesity. This is 

related to the function of Estrogen 

Receptors (ER) which begins to decrease as 

a result of decreased levels of estradiol 
21

. 

 

3. Fasting Blood Glucose Level 

In the analysis of the average value, 

it is found that fasting blood glucose levels 

in this study is (98,766±6,549) mg/dL and 

this result is included in the normal category 

(American Diabetes Association, 2015)
23

. In 

line with the to the research conducted by 

Pranita (2011) in India with a total sample 

of 300 premenopausal women, it was 

obtained that the average blood glucose 

level in premenopausal women was 

(81.12±6.34) mg/dL 
22

. Glucose levels in 

the circulation are affected by several 

factors such as carbohydrate consumption, 

physical activity, use of drugs containing 

steroids, illness, stress, and the menstrual 

cycle23. Examination of fasting blood 

glucose levels is one of the ways of early 

detection of the risk of diabetes mellitus.  

 

4. Correlation between Estradiol Levels 

and Fasting Blood Glucose Levels in 

Premenopausal Women in Padang in 

2017 

In the results of the correlation 

analysis between estradiol levels and fasting 

blood glucose levels in premenopausal 

women in Padang in 2017, the p value = 

0.007 is obtained which means that there is 

a correlation between estradiol levels and 

fasting blood glucose levels in 

premenopausal women in Padang in 2017. 

This result is in line with the results 

of research conducted by Mauvais & Jarvis 

(2017) which states that there is a 

significant relation between 17β-estradiol 

(E2) and blood glucose in premenopausal 

women
24

. Other studies also mention that 

high estrogen levels can increase insulin 

sensitivity so that blood glucose levels can 

be lower 
25

. This is influenced because 

estrogen has receptors (ER) that can affect 

insulin sensitivity, so that glucose in the 

blood circulation can enter the pathway of 

body metabolism 
25 

. 

There are many things that affect 

blood glucose levels besides estradiol levels, 

such as food intake such as carbohydrates, 

physical activity, lifestyle, including other 

hormones that can increase blood glucose 

levels such as glucagon, asprosin, 

epinephrine, cortisol, thyroxine, and so 

forth. In this study, the tendency of estradiol 

levels to affect fasting blood glucose levels 

in premenopausal women was only 7.3% 

(R2 = 0.073) meaning that estradiol levels 

only affected fasting blood glucose levels by 

7.3%. which is able to increase fasting 

blood glucose levels which was not studied 

in this study. 

 

5. Relation between Body Mass Index and 

Fasting Blood Glucose Levels in 

Premenopausal Women in Padang in 

2017 

In the results of the analysis of 

differences in the mean blood glucose levels 

based on Body Mass Index (BMI), the p 

value = 0.183 is obtained. With p≥ 0.05, it 

means that there is no significant difference 

in the average blood glucose level based on 

BMI in premenopausal women in Padang in 

2017. This study is not in line with the 

research conducted by Josiah (2013), there 

is an increase in blood glucose levels and 

risk type 2 diabetes in obese women (higher 

BMI), and there is no difference in fasting 

blood glucose levels in obese and non-obese 
26

.  

Research conducted by Asil E et al., 

(2014) concluded that BMI is one of the 

anthropometric methods used in measuring 

body composition. There are many things 

that can affect BMI such as age, gender, 
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genetics, diet and physical activity
27

. 

Groups that have a high risk of developing 

diabetes mellitus are those who are 

overweight and obese 
16

. In theory, when 

body weight increases, the risk of 

developing insulin resistance will also 

increase. This is because there is a decrease 

in the function of insulin in moving glucose 

from the circulation into the cells. People 

who are obese will find many chemicals 

circulating in the blood circulation in high 

concentrations such as leptin, adiponectin, 

resistin, TNFα which are produced by 

adipocytes. This will disrupt insulin 

function and work so that it can contribute 

to insulin resistance
17

. Diabetes mellitus can 

occur as a result of an increased risk of 

insulin resistance, decreased insulin receptor 

sensitivity caused by weight gain. 

 

CONCLUSION 

Estradiol levels, sugar levels in 

premenopausal women in Padang in 2017 

are in the normal range, Body Mass Index 

(BMI) of premenopausal women is included 

in the obese category I. There is a 

significant correlation between estradiol 

levels and fasting blood glucose in 

premenopausal women in Padang in 2017. 

 

Acknowledgement: None 

 

Conflict of Interest: None 

 

Source of Funding: None 

 

Ethical Approval: Approved 

 
REFERENCES 
1. International Diabetic Federation, 2017. 

2. Riset Kesehatan Dasar (Riskesdas). 2013. 

Kecenderungan revalensi DM Berdasarkan 

Wawancara pada Umur ≥15 tahun Menurut 

Provinsi 2007 dan 2013 

3. Baziad, Ali. 2003. Menopause dan 

Andropause. Edisi 1. Jakarta. 

4. Sastrawinata, dkk. 2005. Ilmu Kesehatan 

Reproduksi. Obstetri Patologi. Jakarta. 

EGC. 

5. Proverawati A. Sulistyawati. 2010. 

Menopause dan Sindrom Menopause. 

Yogyakarta: Nuha Medika. 

6. Fox, Charles dan Kilvert, Anne. 2010. 

Bersahabat dengan diabetes tipe 2. 

Diterjemahkan oleh : Joko Suranto. Jakarta: 

Penebar Plus 

7. Riset Kesehatan Dasar (Riskesdas). 2007. 

Kecenderungan revalensi DM Berdasarkan 

Wawancara pada Umur ≥15 tahun Menurut 

Provinsi 2007  

8. Mauvais Jarvis F. 2011. Estrogen and 

Androgen Receptors : Regulators of Fuel 

Homeostasis and Emerging Targets for 

Diabetes and Obesity. Trend Endocrinol 

Metab. 

9. Bennal AS, Kerure SB. 2013. Glucose 

handling during menstrual cycle. Int J 

Reprod Contracept Obstet Gynecol 2: 284-

287. 

10. Gupte A, Henry J.Pownall, Dale J. 

Hamilton. 2014. Estrogen : An Remaining 

Regulator of Insulin Action and 

Mitochondrial Function. 

11. Pranita A, Phadke AV, Singh R, Joshi AR. 

2011. Correlation Of BMI With Fasting 

Blood Glucose In Perimenopausal Women. 

12. Heldring, N., Pike, A., Andersson, S., 

Matthews, J., Cheng, G., Hartman, 

J.,Tujague, M., Strom, A., Treuter, E., 

Warner, M., Gustafsson, J.A,Estrogen 

receptors: how do they signal and what are 

their targets,Physiol Rev. 2007; 87, 905-31. 

13. (Kemenkes 2013.kejadian Diabetes.  

14. Murray, R. K., Granner, D. K., &Rodwell, 

V. W. 2009. Biokimia harper (27 ed.). 

Jakarta: Buku Kedokteran EGC. 

15. Suba Z . 2012. Interplay Between Insulin 

Resistance And Estrogen Deficiency AsCo- 

Activators In Carcinogenesis. Pathol Oncol 

Res 18 

16. Nadjib Bustan, M. 2015. Manajemen 

Pengendalian Penyakit Tidak Menular. 

Jakarta: Rineka Cipta . 

17. Pranita A, Phadke AV, Singh R, Joshi AR. 

2011. Correlation Of BMI With Fasting 

Blood Glucose In Perimenopausal Women. 

18. Notoatmodjo, S. 2010. Metodologi 

Penelitian Kesehatan. Jakarta: Rineka Cipta. 

19. David G, Dolores S. 2007. Greenspan’s 

Basic and Clinical Endocrinology8th 

Edition. Lange McGraw-Hill 

20. Jose L. Cuadros, Ana M., Angela M. 

Cuadros. 2011. Body Mass Index and Its 

Correlation to Metaolic and Hormone 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pranita%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23362736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phadke%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=23362736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23362736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joshi%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=23362736


Melani Razuli et.al. The relation between estradiol levels and body mass index with fasting blood glucose levels 

in premenopausal women in Padang in 2017. 

                                      International Journal of Research and Review (ijrrjournal.com)  344 

Vol.8; Issue: 9; September 2021 

Parameters in Postmenopausal Spanish 

Women. 

21. Bose M, Olivan B, Laferrere B. 2009. Stress 

and Obesity: The Role of Hypothalamic-

Pituitary-Adrenal Axis in Metabolic 

Disease. 

22. American Diabetes Association,  (ADA) 

2015 

23. Pranita A, Phadke AV, Singh R, Joshi AR. 

2011. Correlation Of BMI With Fasting 

Blood Glucose In Perimenopausal Women 

24. Mauvais & Jarvis (2017) Mauvais Jarvis F. 

2011. Estrogen and Androgen Receptors : 

Regulators of Fuel Homeostasis and 

Emerging Targets for Diabetes and Obesity. 

Trend Endocrinol Metab. 

25. Bennal AS, Kerure SB. 2013. Glucose 

handling during menstrual cycle. Int J 

Reprod Contracept Obstet Gynecol 2: 284-

287 

26. Josiah, I. 2013. Correlation Between Body 

Mass Index and Blood Glucose LEvels 

Among some Nigerian Undergraduates. 

27. Asil, E., Metin, S., Funda, P., Ucar,A., 

Ayse, O., Mustafa, V., dan Lale, S. 2014. 

Factors That Affect Body Mass Index of 

Adults. 

 

How to cite this article: Razuli M, Afriwardi, 

Anggraini FT. The relation between estradiol 

levels and body mass index with fasting blood 

glucose levels in premenopausal women in 

Padang in 2017. International Journal of 

Research and Review. 2021; 8(9): 338-344. 

DOI:  https://doi.org/10.52403/ijrr.20210945 

 

****** 


