
 

13 

 

UDC: 616.432-008:613.25]-055.2 

Review article 

 

CORRELATION BETWEEN BMI AND GONADOTROPIN HORMONES 

IN THE FEMALE GENDER 

Adelina ELEZI1, Sheqibe BEADINI2*, Irena KOSTOVSKA3, Egzona ZIBERI4 

1 Department of Pathology, Faculty of Medical Sciences, University of Tetova, Republic of North Macedonia 
2Department of Biochemistry, Faculty of Medical Sciences, University of Tetova, Republic of North Macedonia 

3 Institute of Biochemistry, Faculty of Medical Sciences, St. Cyril and Methodius University, Skopje, Republic of North Macedonia 
4 Albimedika Laboratory, Tetova, Republic of North Macedonia 
*Corresponding author e-mail: sheqibe.beadini@unite.edu.mk 

 

 

Abstract 
 

Introduction: The pituitary gland affects growth and development. Its main function is in the activity of 

sexual/reproductive hormones and in the functioning of the glands (thyroid gland, adrenal glands and 

gonads). Gonadotropin hormones (gonadostimulins) are so named because they stimulate the function of the 

gonads - male and female sex glands (testicles and ovaries) in which sex cells - sperm and egg cells are 

created. 

Overweight is a state of metabolic disorders where excess body fat accumulates to the extent that it can 

negatively affect human health. 

Obesity as a BMI factor is related to the functioning of the thyroid gland with its hormones and the pituitary 

gland with gonadotropin hormones. 

Purpose of the study: This paper aims to present the correlation between BMI and gonadotropin hormones 

in reproductive and postmenopausal women. 

The aim of the paper will also consist in the status of gonadotropin hormones and the functional state of these 

hormones by comparing them with metabolic disorders such as BMI, obesity and the synthesis of follicle 

stimulating hormone and gonadotropin hormone. 

Material and method: A total of 20 patients will be included in the research, divided according to age group 

into two categories. The first group will include patients aged 10-40 years, the second group patients over 41 

years old. Blood (serum) samples will be taken from patients for analyzing gonadotropin hormones: FSH, 

LH, PRL and thyroid hormones: TSH, FT4, FT3.  

They will be analyzed with the modern automatic fluorescent enzyme immunoassay method (Vidas-

Biomerie). The BMI of the body will be measured with a metric formula where the weight of the patient (in 

kg) divided by the height of the patient (in m2) set to the square power will give us the measure of body 

index-BMI (%). 

SPSS – Software package version 20.0 

Numerical series were analyzed using central tendency measures (average, median, minimum values, 

maximum values), as well as distribution measures (standard deviation); 

To determine the regularity of the frequency distribution of the examined variables, the Shapiro-Wilk W Test 

was used; 

Non-parametric tests for two independent parameters were used to test the significance and difference 

between some numerical parameters with irregular frequency distribution (Mann Whitney U test); 

To determine statistical significance, a two-way analysis was used with a significance level (means) of 

p<0.05. 

Results: The results of the research will give a real insight into the data of gonadotropic hormones FSH, LH, 

PRL and thyroid hormones TSH, FT4, FT3 of the female sex in the Tetova region. The results of the research 

will also provide information about the correlation of BMI and gonadotropin and thyroid hormones. 

Conclusion: From the analyzes performed on patients of different age groups we come to the conclusion 

that: 

 Gonadotropin hormonal disorders can lead to the phenomenon of metabolic diseases such as BMI. 

 These disorders can have consequences such as: polycystic ovary diseases in women, Hashimoto's 

genetic syndrome, Graves, infertility in women, etc. 
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1. Introduction  

 

Body mass index (BMI), a measurement based on a person’s height and weight, allows the 

classification of individuals into categories such as obese or overweight. With these 

classifications, we can assess risk for hypertension, diabetes, cancer, hypercholesterolemia, 

and other chronic diseases (Khanna D, et al 2022). 

The rising prevalence of obesity has had a profound impact on female reproductive health. 

Increased body mass index (BMI) is associated with ovulatory subfertility and anovulatory 

infertility. Overweight and obese women have poorer outcomes following fertility treatment. 

They respond poorly to clomiphene induction of ovulation and require higher doses of 

gonadotrophins for ovulation induction and superovulation. Ovarian stimulation for assisted 

reproduction produces fewer follicles resulting in the harvest of fewer oocytes. Fertilization 

rates are poorer and the embryo quality is impaired in younger women who are obese. 

Pregnancy rate in some studies is lower and there is an increased risk of early pregnancy loss. 

Weight loss regularizes menstrual cycles and increases the chance of spontaneous ovulation 

and conception in anovulatory (Shilpi Pandey, et al 2010). 

The ovary is made up of two cellular components that are separately activated by LH and FSH 

to produce ovarian steroids (Wright KL, et al 2003). 

FSH is in responsible of follicular development and estrogen production. Estradiol, the main 

estrogen in humans, augments FSH’s effects in the later stages of follicular development 

(Poppe K, et al 2007). 

Despite the fact that follicle growth can be induced by FSH even in the absence of LH, there is 

evidence that the follicles may have developmental abnormalities, such as abnormally low 

estradiol synthesis and a lack of luteinization and rupture upon hCG stimulation (Rijal B, et al 

2011). 

The most frequent cause of female infertility is anovulatory infertility, which is frequently 

characterised by irregular menstruation, amenorrhea, or oligomenorrhoea. In order to release 

and maintain a normal amount of estrogen and progesterone during a menstrual cycle, thyroid 

hormone works synergistically with FSH and LH on the ovary. Thyroid disease has been 

linked to anovulatory cycles with lower fecundity and, as a result, infertility (Kumkum A, et al 

2006).  

Increased prolactin may have an adverse effect on reproduction by inhibiting the 

hypothalamus GnRH neurons and/or the pituitary gland’s ability to secrete the gonadotropins 

luteinizing hormone (LH) and follicle stimulating hormone (FSH), which reduces the 

amplitude and frequency of LH pulses (Kokay IC, et al 2011). 

As there is little information on the effects of various endocrine hormones, including TSH, 

FSH, LH, estrogen, progesterone, and prolactin, on female fertility, this study aims to evaluate 

and determine the correlation between the same in the diagnostic and management aspects of 

women who are presenting to gynaecological clinics with primary or secondary infertility, so 

that management can be planned accordingly (Siddharth Sharma et al., 2023). 

https://core.ac.uk/search?q=authors:(Pandey,%20Shilpi)
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Figure 1. Corelation between obesity and gonadotrop hormon in women.  

(https://doi.org/10.1210/endrev/bnad027) 

 

2. Purpose of the paper 
 

This paper aims to present the correlation between BMI and gonadotropin hormones in 

reproductive and postmenopausal women. 

The purpose of the paper will also consist in the status of gonadotropin hormones and the 

functional state of these hormones by comparing them with metabolic disorders such as BMI, 

obesity and the synthesis of follicle stimulating hormone and gonadotropin hormone. The 

analyzed patients were also studied for the pathologies and function of the thyroid gland in 

correlation with the index of body mass and gonadotropin hormones.  

 

3. Material and method 
 

A total of 20 patients will be included in the research, divided according to age group into two 

categories. The first group will include patients aged 10-40 years, the second group patients 

over 41 years old. Blood (serum) samples will be taken from patients for gonadotropin 

hormones: FSH, LH, PRL and thyroid hormones: TSH, FT4, FT3. They will be analyzed with 

the modern automatic fluorescent enzyme immunoassay method (Vidas-Biomerie). The BMI 

of the body will be measured with a metric formula where the weight of the patient ( kg) 

divided by the height of the patient (m2) set to the square power will give us the measure of 

body mass index-BMI (%). 

 

 

 

 

 

 

https://doi.org/10.1210/endrev/bnad027
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4. Results 

 

The analyzed female patients for metabolic syndrome, infertility, obesity and correlation with 

the thyroid gland are presented in the graphics above. 

 

 
Graph.1: Hormonal status of FT4 and FT3 in patients. 

 

In the graphic above we see a status of FT4 and FT3 in patients where the correlation between 

them is observed so that when the value of FT3 increases, so does the value of FT4, which 

expresses a significant relationship with thyroid gland disorders and the presence in 

correlation with obesity.  

Graph.2: TSH levels in patients compared to the control group. 
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The prevalence of TSH hormone status in patients with overweight imbalance by 20 patients 

analyzed for the thyroid gland, we see a disorder or hypothyroidism in patients with high TSH 

values and significant overweight, which indicates a metabolic syndrome and reduced 

metabolism. 

Graph.3: Prolactin  levels in patients comparedto the control group. 

 

Prolactin levels in women with overweight and FSH & LH disordered synthesis  from the 

analyzed patients presents a significant correlation between prolactin and gonadotropin 

hormones. 

Graph.4: FSH and LH levels in women patients 

 

The graphic clearly shows us the levels of FSH hormone increases compared to the LH 

hormone level as the BMI levels increase too. Gonadotropin hormones are correlated with 

thyroid gland hormones and express an increase in prolactin in patients with hypothyroidism.  
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5. Discussion 

 

The prevalence of obesity is increasing at an alarming rate in many countries. An unhealthy 

diet and a sedentary lifestyle are the main risk factors for obesity (Arthur Pate de Souza et al., 

2019). 

Also, the weight excess has a well-known negative impact on female fertility, mainly related 

to ovulation disorders (Chavarro JE et al., 2007).  

In conclusion, the present study shows that overweight women have lower gonadotropin, 

estradiol, and inhibin B levels and suggests a direct inhibitory effect of body mass on FSH, 

LH, and estradiol production. However, it shows that these alterations are not sufficient to 

reduce the number of follicles and fertility in women with simple obesity and normal 

menstrual cycles (Giovanni De Pergola et al., 2006).  

Seddigheh Esmaeilzadeh et al. (2015) described that the overweight/obese women with PCOS 

are at an increased risk for sonographic view of polycystic ovaries. It has proved that age ≥35 

years, BMI ≥25 kg/m2 and acne are as significant predictors of metabolic disorder in PCOS 

women. Therefore, it is suggested that successful weight loss is the most effective method of 

restoring ovulation and menstruation that should be used as major advice in obese PCOS 

patients (Seddigheh Esmaeilzadeh et al., 2015). 

Reduced gonadotropin production or action may cause clinically significant LH and FSH 

deficiency associated with reduced gametogenesis and steroidogenesis. This may explain why 

some women treated with MAR have an ‘unexpected’ hypo-response to standard OS with r-

hFSH alone, notwithstanding their normal gonadotropin levels and normal ovarian reserve, 

and may contribute to a reduced ovarian response in women of AMA. 

It may also pave the way to precision medicine solutions for fertility patients (Mol et al., 

2018), and thus improve reproductive outcomes, particularly in AMA and hypo-responder 

patients who may benefit from OS with r-hFSH and r-hLH (E.Bosch et al., 2021).  

Charlotte Berglund et al., (2015) stated that today, IVF/ICSI (in vitro 

fertilizatio/intracytoplasmic sperm injection) is a valuable procedure for people suffering from 

infertility. Controlled ovarian hyperstimulation, whose purpose is to stimulate production of 

mature oocytes for fertilization, is one of the crucial parts. BMI’s (body mass index) impact 

on the number of received oocytes is disputed and suspicion towards reduced number of 

oocytes in women with higher BMI has been suggested. She also described in their study that 

they found that obese women received fewer oocytes in COH (Controlled Ovarian 

Hyperstimulation), even if they received significantly higher total doses of FSH, compared to 

the women with normal BMI. There were, however, some limitations in this study making the 

results uncertain, regarding whether or not overweight and obesity are obstacles in COH 

(Charlotte Berglund et al., 2015). 

 

6. Conclusion 

 

Metabolic syndrome is one of the major human health problems and is always increasing in 

both men and women. 

Hypothyroidism represents one of the major concerns related to gonadotropic hormones such 

as follicle-stimulating and luteinizing hormone and metabolic syndrome and overweight or 

obesity. 

From the obtained results, we see that patients with problems with the thyroid gland have a 

relationship with gonadotropin hormones and a significant relationship with overweight 

patients. 

Hypothyroidism is closely related to hyperprolactinemia in overweight patients with 

metabolic syndrome. 
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Hyperprolactinemia and hypothyroidism are the main causes of female infertility and are also 

closely related to overweight and obesity. 

The main factor is the way of eating and physical activity, which maintains and regulates the 

human metabolism and at the same time the body mass index. 

Our results show us that women with overweight and obesity and with thyroid gland problems 

have lower values of follicle-stimulating gonadotropin hormones and luteinizing hormone. 

Women with hypothyroidism have a prevalence of overweight and obesity and at the same 

time they also have problems with primary and secondary infertility. 

According to the obtained results, it is very important for women of different age groups, 

adults, premenopause and menopause to be careful in terms of healthy nutrition, organic 

foods, the use of prebiotics and regular physical activity. 
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