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Abstract

Introduction

The article focuses on the multidimensional consequences of obesity in women, particularly
regarding hormonal dysregulation and its impact on metabolic and reproductive health. The
authors emphasize that obesity and overweight are global health challenges, with an increasing
influence on women's health. According to the World Health Organization (WHO), obesity is
defined as a BMI greater than 30 kg/m?, and current trends indicate a rising prevalence of this

issue, generating significant health and economic costs.

Aim of Study

The aim of this study is to review the literature on the impact of obesity on hormonal balance
in women and analyze the associated health issues, such as polycystic ovary syndrome (PCOS),
insulin resistance, infertility, and cardiometabolic diseases. The authors strive to identify key
mechanisms of dysregulation, which are crucial for proposing potential treatment directions

and preventive strategies.

Material and Methods

A review of scientific literature published between 2000 and 2024 was conducted, utilizing
databases such as PubMed. From these, 34 peer-reviewed articles were selected, focusing on
women with obesity and examining the effects of hormonal dysregulation on health. The
analysis covered key mechanisms, including adipokine dysfunction, such as leptin and
adiponectin, and their impact on glucose metabolism, lipid regulation, and appetite control. The

PRISMA criteria were applied to ensure the high quality of the selected studies.
Analysis of the Literature
Obesity leads to chronic inflammation, which disrupts hormonal functions, including insulin

regulation, sex hormones, and the hypothalamic-pituitary-adrenal axis. Women with obesity

are more likely to experience ovulatory disorders, reduced oocyte quality, and impaired



endometrial receptivity, significantly affecting fertility. Decreased insulin sensitivity,

hyperandrogenism, and leptin resistance are central mechanisms underlying these disorders.

Conclusion

The review highlights the necessity of a multidimensional approach to treatment, encompassing
lifestyle modifications, pharmacotherapy (including GLP-1 agonists), and surgical
interventions in severe cases. The authors suggest that future research should focus on
personalized strategies tailored to the individual needs of patients. A comprehensive approach
can not only alleviate the symptoms of obesity but also improve the quality of life for women

by reducing the risk of metabolic and reproductive complications.

Keywords: Obesity, Hormonal dysregulation, Insulin resistance, Adipokines, Leptin,
Adiponectin, Polycystic ovary syndrome (PCOS), Reproductive health, Metabolic health,
Cardiometabolic diseases, Infertility, Hyperandrogenism, Psychological health, Chronic
inflammation, Lifestyle interventions, Pharmacotherapy, Bariatric surgery, Health disparities,

Women's health,

Introduction

Obesity and overweight represent some of the most pressing health challenges of the
contemporary world, gaining increasing significance in the context of women’s health.
According to the World Health Organization (WHO), overweight occurs when the body mass
index (BMI) exceeds 25 kg/m?, while obesity is diagnosed when BMI is 30 kg/m? or higher [1,
2]. BMI, as a straightforward measure of body weight relative to the square of heigh, serves as
a practical tool for assessing overweight and obesity in populations. Currently, nearly two in
five adults globally are living with overweight or obesity, with substantial implications for

public health, healthcare systems, and economic resources [2].



Background

The global prevalence of overweight and obesity has risen dramatically, underscoring
the multifactorial and chronic nature of these conditions. In 2019, the economic cost of obesity
was estimated at 2.19% of the global gross domestic product (GDP), with projections
suggesting that this burden could rise to 3.29% by 2060 [1, 2]. In low- and middle-income
countries (LMICs), the economic impact is anticipated to increase twelve to twenty-five times
within the same period, illustrating the urgent need for targeted interventions [1]. In Europe and
Central Asia, including Poland, rising rates of overweight and obesity exert growing pressure
on healthcare systems, translating into significant direct and indirect costs such as

hospitalizations, absenteeism, and reduced productivity [1, 2].

For women, the consequences of obesity extend beyond increased body weight to
complex hormonal disturbances affecting reproductive, metabolic, and psychological health.
These hormonal changes include disruptions in insulin regulation, estrogen and androgen
balance, and alterations in leptin and ghrelin levels [1, 2]. These imbalances contribute to
heightened risks of polycystic ovary syndrome (PCOS), insulin resistance, infertility, and
cardiometabolic diseases [2]. Furthermore, high BMI has been linked to a substantial share of
global disability-adjusted life years (DALY's) and premature mortality, exacerbating the burden

on healthcare systems [1, 2].

Efforts to mitigate the impact of obesity require a multifaceted approach, addressing
both systemic and individual factors. Strategies include promoting healthy lifestyles, nutrition
education, and tailored weight management programs. Policymakers must prioritize
investments in prevention and treatment to reduce the growing prevalence of obesity and its

associated health and economic costs [1, 2].

This article aims to review the literature on the hormonal changes associated with
obesity in women and the potential health consequences of these disturbances. By synthesizing
global data and analyses, the study seeks to contribute to the understanding and management

of this critical public health issue.



Analisys of the literature

Hormonal Dysregulation in Obese Women

Obesity is a global health challenge that significantly disrupts the body's hormonal
function, particularly in women. Hormones play a central role in regulating metabolism, fertility,

stress response and thyroid function

Obesity is not just excessive fat accumulation - it is a chronic low-grade inflammatory
condition that affects the functioning of almost all endocrine systems. Adipokines such as leptin,
adiponectin and resistin, secreted by adipose tissue, modulate the body's inflammatory response
and affect glucose and lipid metabolism. Excessive adipose tissue is associated with increased
secretion of pro-inflammatory cytokines (e.g. TNF-a, IL-6), which interfere with insulin action

and affect the hypothalamic-pituitary-adrenal (HPA) axis [3, 4].

Adipose tissue is an active endocrine organ, producing estrogens through androgen
aromatization. Excess estrogen, especially in premenopausal women, can lead to
hyperestrogenism, resulting in irregular menstrual cycles, lack of ovulation and increased risk
of endometrial cancer. During menopause, obesity exacerbates symptoms associated with

estrogen deficiency, contributing to greater accumulation of visceral fat [5, 6].

In addition, obesity contributes to an increased risk of polycystic ovary syndrome
(PCOS), a disorder characterized by hyperandrogenism, insulin resistance and ovulatory
disorders. Coexisting with PCOS, insulin resistance and hyperinsulinemia exacerbate androgen

production in the ovaries, creating a vicious cycle of metabolic and endocrine disorders [3, 7].

The aforementioned insulin resistance is a major component of metabolic disorders in
obese women. Coexisting hyperinsulinemia, which further stimulates androgen production in
the ovaries and reduces tissue sensitivity to insulin, contributes to the risk of type 2 diabetes. In
addition, obesity affects the gut microbiome, which can modify glucose metabolism and

increase inflammation in the body [8].

Adpipokines are another group of hormones affected by excessively dilated adipose

tissue. Adiponectin, a hormone that increases insulin sensitivity, is significantly reduced in



obese individuals. This is in contrast to leptin, the satiety hormone, which is secreted in excess,
leading secondarily to leptin resistance. Dysfunction in the balance between adiponectin and
leptin causes appetite dysregulation, which contributes to further weight gain and the

progression of metabolic disorders [4, 7].

Obesity also increases the activity of the hypothalamic-pituitary-adrenal (HPA) axis,
leading to chronically elevated levels of cortisol, also known as the stress hormone. Cortisol
stimulates visceral fat deposition and increases insulin resistance. The coexistence of

psychological stress in women with obesity exacerbates metabolic and endocrine disorders [3,

41.

Obese women are more likely to have subclinical hypothyroidism, which is associated
with decreased basal metabolism and further weight gain. The association between obesity and
autoimmune thyroid diseases such as Hashimoto's suggests the need to monitor thyroid

antibody levels in overweight individuals [9, 10].

The gut microbiome also plays a key role in hormonal regulation, affecting glucose
metabolism, thyroid function and stress response, among other factors. Obesity-related
intestinal dysbiosis alters the production of short-chain fatty acids (SCFAs) and modulates the
function of the HPA axis, which can exacerbate endocrine disruption. For this reason, probiotic

and prebiotic interventions may be an important part of obesity treatment [5, 8].

Obesity affects hormones in a multidimensional way, creating a vicious cycle of
metabolic, endocrine and inflammatory disorders. A key challenge is to develop individualized
therapeutic strategies that address the unique interactions between hormones, diet, lifestyle and
the gut microbiome. Interventions should include both pharmacotherapy and behavioral

changes, such as dietary modification and regular physical activity.

Impact on Reproductive Health

Obesity is a significant risk factor for infertility in women. Infertility, defined as the
inability to conceive after 12 months of regular, unprotected intercourse 3-4 times a week,
affects an increasing number of women of reproductive age [11, 12]. In the United States, it is

estimated that 15.5% of women in this age group experience infertility [11]. Studies have shown



that a high body mass index (BMI) is associated with irregular menstrual cycles, anovulation,
and a longer time to conception. These issues are particularly pronounced in cases of abdominal
obesity, which creates a detrimental hormonal and inflammatory environment, further

disrupting reproductive physiology [13, 14, 15].

The mechanisms through which obesity leads to infertility are diverse and include
hormonal dysregulation, reduced oocyte quality, impaired endometrial receptivity, and

decreased efficacy of assisted reproductive technologies (ART) [16].

Obesity disrupts the functioning of the hypothalamic-pituitary-ovarian (HPO) axis,
affecting the secretion of gonadotropin-releasing hormone (GnRH) and the levels of hormones
such as luteinizing hormone (LH) and follicle-stimulating hormone (FSH) [13, 15, 17]. Excess
adipose tissue also stimulates insulin production, which in turn leads to increased androgen
synthesis in the ovaries. This overproduction of androgens is particularly evident in women
with polycystic ovary syndrome (PCOS), exacerbating ovulatory disorders and reducing the
chances of conception [15, 18, 19]. Additionally, adipokines such as leptin and adiponectin
modulate reproductive functions. Leptin resistance disrupts hypothalamic signaling, while low

adiponectin levels impair ovarian function and endometrial receptivity [13, 19].

Obese women often exhibit lower oocyte quality, resulting from abnormalities in
meiotic division and mitochondrial damage [15, 17]. These processes are further aggravated by
oxidative stress and chronic inflammation, which are hallmarks of obesity [15, 19]. Changes in
follicular fluid, such as elevated levels of free fatty acids and triglycerides and reduced
antioxidant potential, negatively affect embryo development, leading to lower fertilization and

implantation rates [14, 16, 17, 20].

Obesity also significantly impacts endometrial receptivity. Studies have shown that
obese women experience impaired decidualization and altered gene expression in the
endometrium, which reduces the ability to accept an embryo [14, 17]. Dysregulated lipid
metabolism in the endometrium further diminishes its capacity to support early embryo

development, increasing the risk of implantation failures and miscarriages [15, 17].



Impact on Assisted Reproductive Technologies (ART)

Obesity significantly reduces the effectiveness of ART, such as in vitro fertilization
(IVF). Obese women require higher doses of gonadotropins and longer ovarian stimulation
cycles compared to women with normal body weight, resulting in fewer retrieved oocytes and
lower fertilization and implantation rates [15, 19]. Live birth rates are also significantly lower

in these women compared to those with a healthy weight [15].

The most effective approach to improving fertility in obese women is weight reduction
through a healthy diet and regular physical activity. Even modest weight loss (5-10%) can
restore menstrual regularity, increase ovulation frequency, and improve infertility treatment
outcomes [11, 12, 21]. Pharmacotherapy, such as metformin, is particularly effective for women
with PCOS, helping to regulate insulin and androgen levels [14, 19]. Bariatric surgeries, such
as gastric bypass, lead to significant weight loss and improved reproductive function but are

associated with risks of complications and require careful monitoring of nutritional status [12].

Obesity and polycystic ovary syndrome (PCOS)

Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders
affecting women of reproductive age, with a prevalence estimated at approximately 10-20% of
this population. This condition significantly impacts reproductive health and is also associated
with serious metabolic disturbances. Obesity, as an increasingly prevalent health issue, plays a

key role in exacerbating PCOS symptoms and significantly complicates its treatment.

Obesity contributes to the development of PCOS through a series of complex
mechanisms that affect hormonal and metabolic functions in women. One of the primary
processes is insulin resistance, which occurs in about 75% of women with PCOS. In the case
of obesity, this condition is further exacerbated because excess adipose tissue, particularly
visceral fat, leads to elevated insulin levels in the blood. Hyperinsulinemia stimulates androgen
production in ovarian thecal cells and adrenal glands, intensifying hyperandrogenism symptoms

such as acne, hirsutism, and irregular menstruation [16, 22].



Additionally, insulin reduces the levels of sex hormone-binding globulin (SHBG),
increasing the amount of free androgens and further disrupting ovarian function. Another
significant mechanism is the low-grade chronic inflammation characteristic of both obesity and
PCOS. Pro-inflammatory cytokines, such as IL-6 and TNF-a, impair insulin signaling and

exacerbate oxidative stress, negatively impacting follicular maturation and ovulation [20, 22].

The presence of obesity in women with PCOS affects many aspects of their hormonal
and metabolic health. One of the most significant issues is ovarian dysfunction, which results
in halted follicular development and anovulation. Elevated androgen levels and changes in
gonadotropin-releasing hormone (GnRH) pulsatility lead to an imbalance between luteinizing
hormone (LH) and follicle-stimulating hormone (FSH), contributing to irregular menstrual

cycles, anovulatory cycles, and other symptoms related to luteal phase dysfunction [16, 22, 23].

At the metabolic level, insulin resistance and glucose metabolism disturbances increase
the risk of prediabetes and type 2 diabetes. Combined with dyslipidemia, characterized by
elevated triglycerides and reduced HDL levels, women with PCOS and obesity face a

heightened risk of developing cardiovascular diseases [20, 23].

Reproductive problems are also a significant aspect of PCOS. Obesity further prolongs
the time required to conceive and increases the risk of pregnancy complications, such as

gestational diabetes, preeclampsia, and miscarriage [16, 23].

Lifestyle modifications are crucial in treating PCOS associated with obesity. Weight
loss, even by 5-10%, significantly improves insulin sensitivity, reduces androgen levels, and
restores ovulation. A healthy diet, particularly one with a low glycemic load, and regular
physical activity can markedly improve clinical outcomes [20, 23]. However, maintaining long-
term weight loss is challenging, especially for women with PCOS, who may experience
difficulties mobilizing fat and have reduced brown adipose tissue activity [16, 20].

Pharmacotherapy is another treatment component. Metformin improves insulin
sensitivity and reduces hyperandrogenism, though its effects on weight reduction are limited.
Promising results have been observed with drugs used for diabetes treatment, such as GLP-1
receptor agonists, which support weight loss, improve insulin sensitivity, and lower androgen
levels. Combining these drugs with metformin yields particularly good outcomes, although

further studies on long-term safety are needed [20, 24].
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For women with severe obesity, bariatric surgery can be an effective option, leading to
significant weight loss and improvements in metabolic and reproductive parameters. However,
this method carries risks of complications, such as nutritional deficiencies and postoperative

issues [23].

For these reasons, treatment should be holistic and tailored to the individual needs of
patients, encompassing both lifestyle modifications and pharmacotherapy. Psychological
support, particularly in addressing body image issues and low motivation, is crucial for

treatment success [20, 24].

Early screening for metabolic disorders and further research on the long-term efficacy
of new therapies, such as GLP-1 receptor agonists, are essential to improving treatment
outcomes for women with PCOS and obesity. Through a comprehensive approach, it is possible
not only to alleviate symptoms but also to improve the quality of life and reproductive potential

of patients.

Obesity and Pregnancy Complications

Obesity is a global health issue that significantly impacts the health of pregnant women.
Pregnant women with obesity face a substantially higher risk of complications such as hormonal
disorders, gestational diabetes mellitus (GDM), and hypertension [16]. These complications

result from complex interactions between metabolic, inflammatory, and hormonal processes.

During pregnancy, a woman's body undergoes significant hormonal adaptations to
support fetal development. However, obesity disrupts these processes, leading to adverse
outcomes for both the mother and the child. Obesity exacerbates the insulin resistance naturally
present during pregnancy, resulting in hyperinsulinemia. Elevated insulin levels can
overactivate signaling pathways, such as mTOR in the placenta, increasing nutrient transport to
the fetus and causing macrosomia. These processes increase the risk of long-term metabolic
disorders in the child [25]. Moreover, in pregnant women with obesity, adipokines play a crucial
role in energy regulation and placental function. Elevated leptin levels promote placental
inflammation and dysfunction, while significantly reduced adiponectin levels, which have anti-
inflammatory properties and enhance insulin sensitivity, exacerbate metabolic dysfunctions and

contribute to excessive fetal growth [26].
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In pregnancies complicated by obesity, the placenta becomes less efficient at regulating
nutrient transport, exposing the fetus to excessive glucose and lipids. These disruptions
contribute to oxidative stress, inflammation, and lipid accumulation in the placenta, further

impairing its function [25].

Obesity significantly increases the risk of gestational diabetes, characterized by glucose
metabolism disturbances. The main mechanisms include exacerbated insulin resistance leading
to inadequate glucose uptake by tissues, maternal hyperglycemia, fetal hyperinsulinemia, and
excessive nutrient transfer, resulting in macrosomia and neonatal hypoglycemia after birth [25].
Additionally, this condition can have long-term health effects, such as an increased risk of

obesity, type 2 diabetes, and metabolic syndrome in children born to mothers with GDM [26].

Another issue for pregnant women with obesity is a predisposition to hypertensive
disorders, such as gestational hypertension and preeclampsia. Chronic inflammation, associated
with elevated pro-inflammatory cytokines like TNF-o and IL-6, leads to endothelial
dysfunction and increased vascular resistance [25]. Furthermore, lipid metabolism disturbances
in obese women intensify oxidative stress and impair placental function, which is crucial for
proper fetal development [26]. Another mechanism contributing to hypertension in pregnancy
is placental hypoxia caused by blood flow abnormalities and improper vessel development,

leading to maternal hypertension and an increased risk of preterm birth [25].

Lifestyle modifications, particularly adopting healthy dietary habits and regular physical
activity before and during pregnancy, improve metabolism, reduce excessive weight gain, and
lower the risk of GDM, hypertension, and preeclampsia [25, 26]. Low-dose aspirin may reduce
the risk of preeclampsia in women at high risk [26]. Pre-pregnancy weight reduction through
supervised diet and physical activity is the most effective way to mitigate complications. In
cases of severe obesity, bariatric surgery may be considered, although it requires careful
planning and monitoring [26]. Research into targeted therapies that modulate placental
signaling and reduce inflammation offers a promising future for managing pregnancies affected

by obesity [25].

Obesity poses a significant challenge to reproductive health, disrupting hormonal
adaptations during pregnancy and increasing the risk of GDM and hypertension. Proactive

approaches, including pre-pregnancy interventions, lifestyle modifications, and advanced
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pharmacological therapies, are essential to improving health outcomes. Further research should
focus on better understanding the molecular mechanisms underlying these complications to
develop precise and effective interventions. Managing obesity during pregnancy not only
enhances maternal and child health but also reduces the risk of metabolic diseases in future

generations.

Cardiometabolic Consequences of Hormonal Changes

Obesity has a significant impact on hormonal balance in women, leading to severe
cardiometabolic consequences. These disturbances are associated with an increased risk of

cardiovascular diseases, dyslipidemia, and metabolic syndrome.

Obesity is closely linked to a heightened risk of cardiovascular diseases, such as venous
thromboembolism, atherosclerosis, and ischemic heart disease. Hormonal changes, particularly
in leptin and adiponectin levels, play a key role in these complications. Women with obesity
often exhibit elevated leptin levels, leading to hyperleptinemia. Excess leptin contributes to
vascular dysfunction and increased inflammation by activating oxidative stress and
inflammatory pathways, resulting in endothelial damage and arterial stiffness. These processes
are directly associated with a higher risk of vascular events such as heart attacks and strokes

[27].

Conversely, adiponectin levels, which have anti-inflammatory and vascular-protective
properties, are significantly reduced in women with obesity. A deficiency in adiponectin
exacerbates oxidative stress and chronic inflammation, increasing the risk of atherosclerosis.
The imbalance in the leptin-to-adiponectin ratio, characteristic of obesity, is considered a
biomarker of cardiovascular risk and highlights the need for therapies that restore this balance

[27, 4].

Dyslipidemia is one of the most common metabolic complications of obesity,
characterized by elevated triglyceride levels and reduced high-density lipoprotein (HDL)
cholesterol levels. These disturbances result from increased triglyceride production and
impaired lipoprotein clearance, which are directly linked to insulin resistance and hormonal
changes. Leptin resistance, typical of obesity, contributes to enhanced triglyceride synthesis in

the liver, leading to hypertriglyceridemia. Simultaneously, low adiponectin levels adversely
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affect reverse cholesterol transport, limiting HDL’s ability to protect vessels from
atherosclerosis. These lipid changes, exacerbated by inflammation and oxidative stress,
promote the development of coronary artery disease and other cardiovascular complications

[27, 4].

Androgens and insulin resistance play a central role in the pathogenesis of metabolic
syndrome, which includes a range of disorders such as abdominal obesity, dyslipidemia,
hypertension, and hyperglycemia. Hyperandrogenism, often observed in women with obesity,
promotes visceral fat accumulation and exacerbates insulin resistance, further aggravating
metabolic disorders. Women with PCOS, who frequently experience hyperandrogenism, have
a significantly higher risk of developing metabolic syndrome [28]. Insulin resistance, a key
mechanism leading to type 2 diabetes, disrupts glucose uptake in peripheral tissues and
increases hepatic glucose production, resulting in hyperglycemia. At the same time, insulin
resistance contributes to lipid disturbances by promoting triglyceride deposition in adipose
tissue and other organs. Adipose tissue dysfunction, characterized by a low adiponectin-to-

leptin ratio, reflects the interdependence between hormonal and metabolic disorders [27, 4].

To mitigate the cardiometabolic consequences of hormonal changes in women with
obesity, a multifaceted approach is essential. Lifestyle interventions, such as weight reduction,
regular physical activity, and a balanced diet, should form the cornerstone of treatment, as they
improve adipokine profiles and insulin sensitivity. Pharmacotherapy aimed at correcting insulin
resistance and hyperandrogenism should complement these efforts. Special attention should be
given to therapies that modulate the adiponectin-to-leptin ratio and reduce inflammation.
Improving cardiometabolic health in obese individuals requires early intervention and
individualized therapy, tailored to the specific needs and risks of each patient. Research into
more precise therapeutic strategies should be a priority to better manage the complex
interactions between hormonal and metabolic disorders. Through a comprehensive approach, it
is possible to significantly reduce the burden of cardiovascular diseases and metabolic

syndrome in women with obesity.

Therapeutic Approaches

Obesity is one of the most significant health challenges of the modern world, particularly

critical in the context of women’s health, where excess body weight profoundly affects
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hormonal balance, metabolic health, and reproductive capacity. Treating obesity requires an
integrated approach that includes lifestyle modifications, pharmacological therapies, and
surgical interventions. Each of these methods has unique benefits and limitations, which must

be carefully considered to tailor treatment to the patient’s needs.

Lifestyle modification is a fundamental and often the first step in treating obesity. Its
main components include dietary changes, regular physical activity, and stress management. A
proper diet and exercise regimen have a significant impact on hormonal functioning, which is
especially important for women who often face hormonal imbalances such as insulin resistance
or hyperandrogenism associated with polycystic ovary syndrome (PCOS). A diet based on a
low glycemic load and appropriate calorie reduction helps with weight loss and improves
insulin sensitivity, leading to better glucose metabolism and a reduced risk of type 2 diabetes.
Regular physical activity, particularly when combined with diet, reduces visceral fat, improves
metabolic balance, and supports reproductive health by restoring regular menstrual cycles and

ovulation [20, 29].

Stress reduction is another critical aspect of lifestyle modification, as stress plays a key
role in regulating cortisol levels. Chronic stress leads to elevated cortisol secretion, which
promotes visceral fat accumulation and metabolic dysfunction. Relaxation techniques such as
meditation, yoga, and cognitive-behavioral therapy effectively lower cortisol levels, supporting
weight loss and hormonal balance [16].

While lifestyle modifications are effective and safe, they require long-term commitment

and can be challenging to maintain, especially in environments that encourage unhealthy habits.

Pharmacotherapy is often used as a supplement to lifestyle changes, particularly for
women with obesity who suffer from severe hormonal and metabolic imbalances. One of the
most commonly used drugs is GLP-1 receptor agonists, such as liraglutide. These medications
mimic incretin hormones, which regulate appetite, improve insulin sensitivity, and promote
weight loss. Liraglutide not only supports weight reduction but also enhances reproductive
health by lowering androgen levels and improving menstrual regularity in women with PCOS

[20, 30].

Another pharmacological approach includes anti-androgen therapies, which reduce

androgen levels in the body and help alleviate symptoms of hyperandrogenism, such as
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hirsutism and acne. Drugs like spironolactone or flutamide are particularly effective, although
they may cause side effects such as fatigue or electrolyte imbalances, limiting their long-term

use [24].

Oral contraceptives are another option for treating hormonal disorders, such as PCOS.
They help regulate menstrual cycles, reduce hyperandrogenism symptoms, and support
reproductive health. However, in obese women, these medications may increase the risk of
thromboembolic complications, so they should be used cautiously, with progestin-only

preparations preferred in some cases [29].

Bariatric surgery is another treatment option. It is an effective method for managing
severe obesity, particularly in cases where other treatments have not yielded satisfactory results.
Procedures such as gastric bypass lead to significant and sustained weight loss, which is critical
for improving hormonal and reproductive health. Post-surgery, patients experience substantial
improvements in insulin sensitivity, increased adiponectin levels, and reduced
hyperandrogenism, which contribute to better ovarian function, regular menstrual cycles, and
enhanced fertility. Women who undergo bariatric surgery also face lower risks of pregnancy

complications, such as gestational diabetes and preeclampsia [29, 31].

Despite its advantages, bariatric surgery carries risks such as nutritional deficiencies due
to limited nutrient absorption. Patients require long-term vitamin and mineral supplementation

and regular health monitoring to prevent potential complications [20].

Treating obesity in women requires a multifaceted approach combining lifestyle
modifications, pharmacotherapy, and surgical interventions. Lifestyle changes should form the
foundation of treatment, especially given their holistic and long-term health benefits.
Pharmacotherapy is effective when rapid improvements in hormonal and metabolic functions
are necessary but should be tailored to individual needs and monitored for potential side effects.
Bariatric surgery, while effective, should be considered a last resort for severe obesity cases
where other methods have failed. An integrated and personalized approach enables not only
weight reduction but also improvements in hormonal health, metabolism, and overall quality of
life for women struggling with obesity. Further research on the safety and efficacy of these

therapies is essential to better adapt treatments to patients' needs.
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Societal and Psychological Aspects

Obesity in women is not only a medical issue but also a phenomenon deeply rooted in
societal norms, mental health, and systemic stigma. Social norms shaping body image, the
psychological impact of hormonal disorders, and the stigma associated with access to healthcare
are key aspects that require detailed analysis. Social norms greatly influence how women
perceive their bodies and the impact on their mental health. Contemporary beauty standards,
promoted by the media, often equate attractiveness with a slim figure, leading to widespread
body dissatisfaction among women struggling with obesity. This dissatisfaction is reinforced
by narratives that stigmatize larger body sizes and promote unattainable aesthetic ideals [32].
Such social pressure fosters the development of eating disorders, depression, and anxiety,

especially in women who feel excluded due to their weight.

On the other hand, movements promoting body acceptance, such as the “body positivity”
movement, seek to counteract these harmful narratives by emphasizing the value of diverse
body shapes and encouraging self-acceptance. These initiatives have sparked important
discussions about the consequences of weight stigma and the need for greater inclusivity.
However, their impact is uneven, and many women continue to struggle with internalized

shame driven by societal pressures [32].

Hormonal disorders associated with obesity, such as elevated cortisol levels, have a
significant impact on women’s mental health, leading to depression and anxiety. Cortisol
exacerbates these issues by disrupting the hypothalamic-pituitary-adrenal (HPA) axis.
Dysregulation of this system worsens not only emotional but also physical problems, such as

visceral fat accumulation and the development of metabolic syndrome [33].

Additionally, hormonal disorders like polycystic ovary syndrome (PCOS), which often
co-occur with obesity, increase the risk of mental health problems. Hyperandrogenism and
insulin resistance, characteristic of PCOS, are associated with heightened emotional stress,
reduced self-esteem, and lower quality of life. Worse still, these psychological issues are often
undiagnosed and insufficiently addressed in treatment, leaving many women without adequate

support [33].
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However, awareness and interest in the psychological consequences of hormonal
disorders related to obesity are increasing. More therapeutic programs are combining
psychological support with medical treatment, showing promising results in improving

women’s mental health [34].

Weight stigma significantly affects access to healthcare for women with obesity,
especially in the areas of obesity treatment and reproductive health. Studies show that medical
professionals often exhibit implicit biases against patients with obesity, leading to shorter
consultations, less comprehensive care, and reluctance to address sensitive health topics like
reproductive health. Women who experience stigma in healthcare settings are less likely to seek

medical care, perpetuating a cycle of poor health outcomes [32].

Stigma extends beyond medical facilities, influencing public policy and societal
attitudes toward obesity. Weight-related discrimination contributes to systemic barriers, such
as limited access to subsidized obesity treatment and the perception of the condition as solely
the result of individual neglect. These challenges disproportionately affect women, deepening
health inequities and limiting their opportunities for health improvement [32, 33].

Addressing the societal and psychological challenges of obesity in women requires a
multidimensional approach. First, educational campaigns should counter stereotypes about
obesity by promoting a scientific understanding of its causes and consequences. Second,
healthcare system reform is necessary, including training for medical staff to reduce bias and
improve communication with patients with obesity. Psychological support should be an integral
part of treatment, and health programs should combine medical therapy with emotional
counseling. Finally, community-level initiatives, such as support groups and body acceptance
campaigns, can help women cope with societal pressure and improve their mental health. While
societal norms, hormonal disorders, and stigma create significant barriers, growing awareness
and targeted interventions offer a real chance for positive change. Education, healthcare system
reform, and integrating psychological support with medical treatment are key elements in
improving the situation for women with obesity. Collaborative social and systemic efforts can

significantly reduce the burden of stigma and improve health outcomes for this group.
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Conclusion

The review highlights key hormonal disruptions, such as alterations in insulin regulation,
adipokine levels, and reproductive hormone balance, which contribute to conditions like PCOS,
infertility, and cardiometabolic diseases. Understanding these mechanisms is crucial for
developing targeted therapeutic strategies and preventive measures. Future research should
focus on personalized interventions, integrating lifestyle modifications, pharmacotherapy, and

emerging clinical tools to mitigate the impact of obesity on women's health.
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