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A B S T R A C T 

Polycystic Ovary Syndrome (PCOS) is one of the most common endocrine disorders 
affecting women of reproductive age, with a prevalence of approximately 6-10% 
worldwide. Characterized by a range of symptoms including irregular menstrual 
cycles, hyperandrogenism, and polycystic ovaries, PCOS presents a complex 
challenge for both diagnosis and management. The syndrome's etiology is 
multifactorial, involving genetic, environmental, and lifestyle factors. This 
comprehensive review aims to explore the various predictive factors associated 
with PCOS, encompassing genetic predispositions, hormonal imbalances, metabolic 
dysfunctions, lifestyle influences, and potential environmental triggers. 
Characterized by symptoms such as menstrual irregularities, hyperandrogenism, 
and polycystic ovaries, PCOS presents a broad spectrum of clinical manifestations. 
The multifaceted nature of PCOS makes it a challenge to diagnose and manage 
effectively. Understanding the predictive factors involved in PCOS is crucial for early 
identification and personalized treatment. 

  

Introduction 

olycystic Ovary Syndrome (PCOS) 

is a heterogeneous endocrine 

disorder that affects a significant 

percentage of women in their 

reproductive years [1]. 

Characterized by symptoms such 

as menstrual irregularities, hyperandrogenism, 

and polycystic ovaries [2], PCOS presents a 

broad spectrum of clinical manifestations. The 

multifaceted nature of PCOS makes it a challenge 

to diagnose and manage effectively. 

Understanding the predictive factors involved in 

PCOS is crucial for early identification and 

personalized treatment. This extensive review 

examines the genetic predispositions, hormonal 

imbalances, metabolic dysfunctions, lifestyle 

influences, and environmental triggers that 

contribute to the development and progression 

of PCOS [3]. 
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Genetic Predispositions 

Genetic factors play a pivotal role in the etiology 

of PCOS. Family studies have demonstrated a 

higher prevalence of PCOS among first-degree 

relatives, suggesting a strong hereditary 

component. The heritability of PCOS is estimated 

to be between 60% and 80%, indicating a 

significant genetic influence. Several genes have 

been implicated in the pathogenesis of PCOS, 

including those involved in insulin signaling, 

androgen biosynthesis, and folliculogenesis [4]. 

Genome-wide association studies (GWAS) have 

identified multiple genetic loci associated with 

PCOS [5].  

Notable genes include LHCGR, which encodes 

the luteinizing hormone/choriogonadotropin 

receptor, and FSHR, which encodes the follicle-

stimulating hormone receptor. Variants in these 

genes may disrupt normal ovarian function, 

leading to the hormonal imbalances observed in 

PCOS. Another critical gene is INSR, encoding the 

insulin receptor, which is linked to the insulin 

resistance commonly seen in PCOS patients [6]. 

Studies have also highlighted the role of 

epigenetic modifications in PCOS. Epigenetic 

changes, such as DNA methylation and histone 

modification, can alter gene expression without 

changing the underlying DNA sequence. These 

modifications can be influenced by 

environmental factors and may contribute to the 

heritability and phenotypic variability of PCOS. 

 

Hormonal Imbalances 

Hormonal dysregulation is a central feature of 

PCOS, with hyperandrogenism being one of the 

most consistent abnormalities. Elevated 

androgen levels, including testosterone, 

androstenedione, and dehydroepiandrosterone 

sulfate (DHEAS), are commonly observed in 

women with PCOS. Hyperandrogenism 

manifests clinically as hirsutism, acne, and 

alopecia, contributing significantly to the 

physical and psychological burden of the 

disorder [7-9]. 

The source of excess androgens in PCOS is 

multifactorial. Increased ovarian androgen 

production is a primary contributor, driven by 

the hypersecretion of luteinizing hormone (LH). 

In PCOS, there is an abnormal LH to follicle-

stimulating hormone (FSH) ratio, with elevated 

LH levels stimulating the theca cells of the 

ovaries to produce more androgens. 

Additionally [10-12], insulin resistance and 

hyperinsulinemia exacerbate 

hyperandrogenism by increasing ovarian 

androgen synthesis and reducing hepatic 

production of sex hormone-binding globulin 

(SHBG), which binds androgens and decreases 

their bioavailability [13]. 

Another hormonal imbalance observed in PCOS 

is the dysfunction of the hypothalamic-pituitary-

ovarian (HPO) axis. The dysregulation of this 

axis results in disrupted folliculogenesis and 

anovulation, leading to menstrual irregularities. 

Elevated LH levels, coupled with insufficient FSH 

secretion, impede the normal maturation of 

ovarian follicles, contributing to the formation of 

cystic ovaries. 

 

Metabolic Dysfunctions 

Metabolic abnormalities are prevalent in women 

with PCOS, with insulin resistance being a key 

feature. Insulin resistance occurs when cells in 

the body become less responsive to the action of 

insulin, resulting in elevated blood glucose levels 

and compensatory hyperinsulinemia. Insulin 

resistance is present in approximately 70% of 

women with PCOS, irrespective of body mass 

index (BMI). 

Hyperinsulinemia exacerbates 

hyperandrogenism by promoting ovarian 

androgen production and inhibiting SHBG 

synthesis. This metabolic dysfunction creates a 

vicious cycle that perpetuates the clinical 

manifestations of PCOS. Moreover, insulin 

resistance increases the risk of developing type 

2 diabetes mellitus, cardiovascular disease, and 

metabolic syndrome in women with PCOS. 
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These comorbidities highlight the importance of 

addressing metabolic dysfunctions in the 

management of PCOS. 

Adipose tissue dysfunction is also a significant 

contributor to the metabolic disturbances in 

PCOS. Adipose tissue, particularly visceral fat, is 

metabolically active and secretes various 

adipokines and inflammatory cytokines. In 

women with PCOS, adipose tissue dysfunction 

leads to increased levels of pro-inflammatory 

cytokines, such as tumor necrosis factor-alpha 

(TNF-α) and interleukin-6 (IL-6), which further 

exacerbate insulin resistance and contribute to 

chronic low-grade inflammation. 

 

Lifestyle Influences 

Lifestyle factors, including diet, physical activity, 

and stress, play a crucial role in the development 

and progression of PCOS. Obesity, particularly 

central obesity, is commonly associated with 

PCOS and exacerbates its clinical features. 

Excess adipose tissue contributes to insulin 

resistance and hyperandrogenism, making 

weight management a critical component of 

PCOS treatment [14]. 

Dietary patterns high in refined carbohydrates, 

saturated fats, and low in fiber are linked to 

increased insulin resistance and inflammation, 

which can worsen PCOS symptoms. Conversely, 

a balanced diet rich in whole grains, lean 

proteins, healthy fats, and vegetables can 

improve insulin sensitivity and reduce androgen 

levels. Nutritional interventions, such as the 

Mediterranean diet and low glycemic index (GI) 

diets, have shown promise in managing PCOS 

symptoms and improving metabolic parameters 

[16]. 

Regular physical activity is essential for 

improving insulin sensitivity, promoting weight 

loss, and reducing androgen levels in women 

with PCOS. Exercise not only aids in weight 

management but also enhances overall 

metabolic health. Both aerobic and resistance 

training have been shown to be beneficial in 

improving the metabolic and reproductive 

outcomes in PCOS. 

Stress management is another critical aspect of 

lifestyle intervention in PCOS. Chronic stress can 

disrupt the hypothalamic-pituitary-adrenal 

(HPA) axis, leading to increased cortisol levels 

and exacerbating hormonal imbalances. Stress 

reduction techniques, such as mindfulness, yoga, 

and cognitive-behavioral therapy (CBT), can 

help mitigate the impact of stress on PCOS and 

improve overall well-being. 

 

Environmental Triggers 

Environmental factors, particularly exposure to 

endocrine-disrupting chemicals (EDCs), have 

been implicated in the pathogenesis of PCOS. 

EDCs are exogenous compounds that interfere 

with hormone signaling pathways, potentially 

leading to reproductive disorders. Common 

EDCs include bisphenol A (BPA), phthalates, and 

pesticides [15]. 

Studies have shown higher levels of BPA in 

women with PCOS compared to controls. BPA is 

known to mimic estrogen and disrupt normal 

endocrine function, which may contribute to the 

hormonal imbalances observed in PCOS. Animal 

studies have demonstrated that prenatal and 

early-life exposure to BPA can result in PCOS-

like phenotypes, suggesting that EDC exposure 

may have long-term effects on reproductive 

health. 

Phthalates, commonly found in plastics and 

personal care products, have also been linked to 

PCOS. These chemicals can disrupt androgen 

and estrogen signaling, potentially exacerbating 

the hyperandrogenism and menstrual 

irregularities seen in PCOS. The exact 

mechanisms by which EDCs influence PCOS 

development remain to be fully elucidated, but 

they likely involve complex interactions with 

genetic and environmental factors. 
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Psychological and Emotional Factors 

PCOS has a profound impact on psychological 

and emotional well-being. Women with PCOS 

are at an increased risk of experiencing mood 

disorders, including depression and anxiety. The 

chronic nature of PCOS, along with its physical 

manifestations such as hirsutism, acne, and 

obesity, can lead to significant body image issues 

and reduced self-esteem [17]. 

The hormonal imbalances associated with PCOS, 

particularly elevated androgen levels, may 

directly contribute to mood disturbances. 

Additionally, the metabolic complications of 

PCOS, including insulin resistance and obesity, 

are linked to increased inflammation, which has 

been associated with depression. 

Managing the psychological aspects of PCOS is 

essential for improving the overall quality of life. 

Integrative approaches that address both the 

physical and emotional aspects of PCOS, such as 

cognitive-behavioral therapy (CBT), support 

groups, and lifestyle modifications, can help 

mitigate the psychological burden of the 

disorder [18]. 

 

Reproductive Implications 

PCOS is a leading cause of infertility due to 

chronic anovulation. The hormonal imbalances, 

particularly the elevated LH to FSH ratio, disrupt 

normal folliculogenesis and ovulation. Women 

with PCOS often present with irregular 

menstrual cycles, making it challenging to 

predict ovulation and conceive naturally. 

Ovulation induction therapies, such as 

clomiphene citrate and letrozole, are commonly 

used to stimulate ovulation in women with 

PCOS. In cases where these treatments are 

ineffective, assisted reproductive technologies 

(ART) such as in vitro fertilization (IVF) may be 

necessary. Despite the challenges, many women 

with PCOS can achieve successful pregnancies 

with appropriate medical intervention. 

Pregnancy in women with PCOS is associated 

with an increased risk of complications, 

including gestational diabetes, preeclampsia, 

and preterm birth. Therefore, close monitoring 

and management of metabolic and hormonal 

parameters during pregnancy are essential to 

ensure maternal and fetal health [19-21]. 

 

Innovative Therapeutic Approaches 

Emerging therapies and novel approaches are 

being explored to manage PCOS more 

effectively. Inositol supplements, particularly 

myo-inositol and D-chiro-inositol, have shown 

promise in improving insulin sensitivity and 

reducing androgen levels [22-24]. These 

supplements mimic the action of insulin and 

enhance its signaling pathways, offering a 

potential alternative or adjunct to traditional 

treatments. 

Anti-androgen medications, such as 

spironolactone and flutamide, are used to 

manage hyperandrogenic symptoms like 

hirsutism and acne. These medications block 

androgen receptors and reduce the effect of 

excess androgens on the skin and hair follicles. 

Metformin, a well-known insulin sensitizer, is 

commonly prescribed to women with PCOS to 

improve insulin resistance and restore 

menstrual regularity. It also has beneficial 

effects on weight management and metabolic 

health [25]. 

Bariatric surgery is considered for women with 

PCOS who are morbidly obese and have not 

responded to conventional weight loss 

strategies. Bariatric surgery can lead to 

significant weight loss, improved insulin 

sensitivity, and normalization of menstrual 

cycles, thereby ameliorating the symptoms of 

PCOS. 

 

Future Directions in PCOS Research 

Ongoing research aims to further elucidate the 

underlying mechanisms of PCOS and develop 

more effective treatments. Advances in genetic 

and epigenetic research hold promise for 
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identifying new therapeutic targets and 

understanding the hereditary aspects of PCOS. 

The role of the gut microbiome in PCOS is an 

emerging area of interest [26]. Dysbiosis, or an 

imbalance in the gut microbiota, has been linked 

to metabolic disorders, including insulin 

resistance and obesity. Studies suggest that the 

gut microbiome may influence the hormonal and 

metabolic features of PCOS, offering a potential 

avenue for novel treatments such as probiotics 

and dietary interventions. 

Precision medicine, which tailors treatment 

based on individual genetic, environmental, and 

lifestyle factors, is an exciting frontier in PCOS 

management. By understanding the unique 

profile of each patient, healthcare providers can 

offer more personalized and effective treatment 

strategies [27]. 

 

Conclusion 

Polycystic Ovary Syndrome is a complex 

disorder with a multifactorial etiology involving 

genetic, hormonal, metabolic, lifestyle, and 

environmental factors. Understanding the 

predictive factors associated with PCOS is 

essential for early diagnosis, personalized 

treatment, and effective management. 

Comprehensive approaches that address the 

physical, psychological, and emotional aspects of 

PCOS are crucial for improving the quality of life 

for women affected by this disorder. Continued 

research and innovative therapeutic strategies 

hold promise for better understanding and 

managing PCOS in the future. 
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