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Summary 

Polycystic Ovarian Syndrome (PCOS) is a 
hormonal disorder marked by elevated androgen 
levels. Common symptoms include ovarian cysts, 
irregular menstrual cycles, hirsutism, acne, and 
obesity. Affecting approximately 8–13% of women 
of reproductive age, up to 70% of PCOS cases 
remain undiagnosed globally. It is the leading 
cause of anovulation and a major contributor to 
female infertility. Women with PCOS are also at 
increased risk for diabetes, hypertension, 
coronary artery disease, anxiety, depression, and 
endometrial cancer. Infertility, often associated 
with PCOS, presents a significant emotional and 
psychological challenge for couples. Moreover, 
the use of Assisted Reproductive Techniques 
(ART) can exacerbate mental health issues, 
particularly anxiety and depression. This review 
offers a comprehensive exploration of PCOS, with 
a specific focus on its intersection with 
psychological disorders. 
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Introduction  

Polycystic Ovary Syndrome (PCOS) is one of the 
most prevalent endocrine disorders among 
women of reproductive age and constitutes a 
major public health concern [1]. An estimated 8– 

 

13% of women in this age group are affected, with 
approximately 70% of cases remaining 
undiagnosed [2]. Prevalence is notably higher in 
certain ethnic groups, who often experience more 
severe metabolic complications [3]. The 
disorder’s physical and psychological 
consequences—especially regarding obesity, 
infertility, and body image—frequently contribute 
to mental health challenges and social stigma [4]. 
PCOS significantly impairs health-related quality 
of life (HRQoL) and mental well-being, especially 
among young women. It often persists as a 
chronic condition beyond adolescence [5]. 
Contributing factors to psychological distress 
include noticeable physical changes, obesity, 
and menstrual irregularities. Although frequently 
underestimated, the psychological burden of 
PCOS can be severe, heightening the risk of 
anxiety, depression, and suicidal ideation [6,7]. 
Geographic and cultural differences can further 
influence the psychosocial impact of PCOS. 
Clinically, it is characterized by oligo- or 
anovulation and hyperandrogenism, which can 
lead to infertility and metabolic complications [8]. 
PCOS increases the risk of reproductive and 
metabolic disorders such as endometrial cancer, 
gestational complications, and psychological 
disturbances. Some symptoms can be mitigated 
through lifestyle changes, medication, and 
fertility treatments [9]. Although its exact etiology 
remains unclear, genetic predisposition and 
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comorbid conditions like type 2 diabetes are 
significant risk factors [10]. The disorder affects 
8–13% of women, with a disproportionately higher 
prevalence in certain ethnicities, where 
metabolic complications are also more common 
[11]. Both the biological and psychological effects 
of PCOS—especially those linked to body weight, 
self-image, and fertility—can provoke mental 
health issues and reinforce stigma [12]. While 
there is no definitive cure, symptom management 
is possible. Women experiencing irregular 
periods, infertility, acne, or hirsutism are advised 
to consult healthcare providers. Lifestyle 
interventions, including a nutritious diet and 
regular exercise, can assist with weight 
management and reduce the risk of developing 
type 2 diabetes [13]. Hormonal contraceptives 
may help regulate menstrual cycles and manage 
symptoms, while other medications can target 
acne and excessive hair growth [14]. PCOS may 
present anatomically as polycystic ovaries or 
biochemically as hyperandrogenemia. Elevated 
androgen levels can disrupt follicular 
development, leading to microcysts, anovulation, 
and menstrual irregularities [15]. 

PATHOPHYSIOLOGY IN PCOS  
Hormonal Imbalance  
PCOS is marked by elevated androgen levels, 
such as testosterone, which disrupt the normal 
process of folliculogenesis—the maturation of 
ovarian follicles. These hormonal imbalances 
underlie many of the pathological symptoms 
observed in women with PCOS [16]. Abnormal 
hormonal profiles include imbalances in insulin, 
growth hormone (GH), ghrelin, LEAP-2, 
gonadotropin-releasing hormone (GnRH), and the 
luteinizing hormone/follicle-stimulating hormone 
(LH/FSH) ratio, along with elevated androgens 
and altered oestrogen levels [17]. Such 
disturbances are closely linked to a range of 
metabolic dysfunctions, including insulin 
resistance, type 2 diabetes, obesity, infertility, and 
irregular menstruation [18]. Specifically, 

increased insulin levels, reduced GH, elevated 
ghrelin, and leptin resistance are associated with 
a greater risk of diabetes and obesity in women 
with PCOS. Reproductive issues stem from 
altered levels of GH, LEAP-2, high LH, increased 
LH/FSH ratio, elevated androgens, and low 
oestrogen levels [19].  

Insulin Resistance  
A large proportion of women with PCOS exhibit 
insulin resistance, meaning their cells do not 
respond effectively to insulin. This results in 
compensatory hyperinsulinemia and elevated 
blood glucose levels [20]. Insulin, a central 
hormone in glucose and lipid metabolism, also 
acts as a mitogenic agent. It modulates activity in 
several organs along the hypothalamic-pituitary-
ovarian (HPO) axis [21]. In steroidogenic tissues 
such as the ovaries and adrenal cortex, insulin 
promotes steroid hormone production. 
Hyperinsulinemia mimics LH activity and 
enhances GnRH secretion, driving excess 
androgen production [22]. Furthermore, insulin 
resistance lowers levels of sex hormone-binding 
globulin (SHBG), a protein that regulates 
circulating testosterone. Improving insulin 
sensitivity through therapeutic interventions can 
decrease androgen levels and significantly 
improve PCOS symptoms [23].  

Hyperandrogenism  
Hyperandrogenism is a hallmark feature of PCOS 
and manifests in symptoms such as hirsutism, 
acne, and androgenic alopecia. Around 75–90% 
of PCOS patients with oligomenorrhea display 
elevated androgen levels, which often worsen 
over time [24]. Androgens are overproduced 
primarily by the ovaries and, to a lesser extent, the 
adrenal glands. Elevated levels of free (unbound) 
testosterone serve as a reliable marker of 
hyperandrogenism. Dysfunction in ovarian or 
adrenal steroidogenesis pathways contributes to 
this overproduction [25]. Excess androgens 
impair follicular maturation, resulting in the 
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development of multiple small ovarian cysts and 
menstrual irregularities [26]. During the early 
gonadotropin-dependent stages of follicular 
development, high androgen levels lead to 
excessive recruitment of primordial follicles and 
an increase in antral follicles. The hypothalamus 
secretes GnRH, which in turn stimulates the 
anterior pituitary to release gonadotropins [27]. 
LH binds to receptors in ovarian theca cells, 
triggering androgen production, while FSH 
promotes oestrogen synthesis in granulosa cells 
by converting androgens into oestrogens 
necessary for follicle growth. However, in PCOS, 
neuroendocrine abnormalities disrupt this 
balance. Increased GnRH secretion 
disproportionately elevates LH levels over FSH, 
causing an elevated LH:FSH ratio—commonly 
observed in PCOS. Genetic variations, 
particularly in the CYP family of genes, affect 
steroidogenesis and are closely linked to 
hyperandrogenism [28].  

Genetic and Epigenetic Factors  
PCOS has a multifactorial origin involving both 
genetic and environmental influences. Epigenetic 
mechanisms—modifications in gene expression 
without altering the DNA sequence—also 
contribute to its pathogenesis. While some 
familial studies suggest an autosomal dominant 
inheritance pattern, the prevailing evidence 
supports a multifactorial aetiology [29]. The 
genetic architecture of PCOS is complex and non-
Mendelian, involving multiple loci. Genome-wide 
association studies (GWAS) and next-generation 
sequencing have identified several genes 
associated with PCOS. Approximately 241 
genetic variants are believed to contribute to its 
development [30,31]. These include single 
nucleotide polymorphisms (SNPs) that affect 
gene expression and function, particularly in 
genes regulating steroidogenesis, ovarian theca 
cell activity, and hypothalamic pituitary 
signalling. Key genes implicated in PCOS include 
INSR, IRS1, GHRL, LDLR, MC4R, ADIPOQ, UCP1, 

UCP2, UCP3, FTO, PCSK9, FBN3, NEIL2, FDFT1, 
CYP11, CYP17, CYP21, HSD17, STAR, POR, 
AKR1C3, AMH, AMHR2, INHBA, AR, SHBG, LHR, 
FSHR, FSHβ, SRD5A, GATA4, THADA, YAP1, 
ERBB2, DENND1A, and FEM1B, among others 
[32]. Understanding the genetic and epigenetic 
underpinnings of PCOS may pave the way for 
more personalized and effective interventions.  

Obesity in PCOS  
Obesity is both a clinical feature and a 
biochemical aggravator of PCOS, particularly 
among genetically predisposed individuals. 
Between 38% to 88% of women with PCOS are 
overweight or obese [33]. Data from the Northern 
Finland Birth Cohort (NFBC) 1966 demonstrate a 
strong correlation between body mass index 
(BMI) and PCOS features across all life stages 
[34]. Even modest weight loss (approximately 5%) 
can lead to significant improvements in 
reproductive health, androgen levels, and 
metabolic parameters in women with PCOS. 
Insulin resistance is also highly prevalent, 
affecting 50–90% of individuals with the condition 
[35]. Despite its frequency, the precise 
mechanisms underlying insulin resistance in 
PCOS remain incompletely understood [36]. 

Impact of Obesity on the Immune System  
Obesity is characterized as a systemic metabolic 
disorder that disrupts metabolic homeostasis 
and provokes chronic low-grade inflammation. A 
growing body of research has demonstrated a 
significant correlation between immune system 
dysfunction and obesity [37] (Fig. 1). In obese 
individuals, adipose tissue becomes infiltrated 
with immune cells, including neutrophils, M1 
macrophages, and T cells. Adipose tissue 
macrophages (ATMs) play a central role in 
mediating systemic inflammation. The elevated 
secretion of monocyte chemoattractant protein-1 
(MCP-1/CCL2) and leukotriene B4 (LTB4) by 
adipocytes promotes macrophage recruitment 
and infiltration [38]. Macrophages and adipocytes 
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secrete pro-inflammatory cytokines such as TNF-
α, IL-6, and IL-1β, which activate the nuclear 

factor kappa B (NF-κB) signalling pathway, further 
amplifying inflammation. Leptin, an adipokine  

Figure 1. Organ system dysfunction associated with immunological dysregulation in women with PCOS 

secreted by adipose tissue, also contributes 
to immune dysfunction in obesity [39]. 
Additionally, CD4+ T cells within adipose 
tissue produce interferon-gamma (IFN-γ). 
Both macrophages and adipocytes in obese 
tissue often overexpress MHC class II and 
costimulatory molecules (CD80 and CD86), 
functioning as antigen-presenting cells 
(APCs) that stimulate CD4+ T cell 
proliferation and differentiation into Th1 cells. 
These Th1 cells release excessive IFN-γ, 
worsening the inflammatory environment. 
Leptin further promotes IFN-γ secretion and 
MHC class II expression, exacerbating 
immune imbalance and chronic 
inflammation in obese individuals [40].  

PCOS and Hypertension 
Hypertension is characterized by consistently 
elevated blood pressure levels, impacting a 
significant portion of the population and leading 

to severe health complications. In women with 
Polycystic Ovary Syndrome (PCOS), the 
prevalence of systemic arterial hypertension 
(SAH) is notably higher, with studies indicating a 
40% increased likelihood of SAH in this group 
compared to women without the condition [41]. 
SAH plays a crucial role in the progression of 
PCOS and associated cardiovascular issues. 
Clinical research has established a significant 
link between hypertension and the endocrine 
system, suggesting that any dysfunction within 
the endocrine system is likely to correlate with 
hypertension [42]. In cases of PCOS, endocrine 
abnormalities are frequently observed, 
contributing to the development of hypertension. 
Additionally, insulin resistance and metabolic 
disorders are prevalent among women with 
PCOS, further elevating the risk of hypertension 
[43]. Insulin resistance leads to hyperinsulinemia 
and an increase in luteinizing hormone (LH) 
production, which in turn raises androgen levels, 
resulting in persistently high blood pressure in 
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these patients. Critical clinical studies indicate a 
high incidence of hypertension among females 
with PCOS. Therefore, it is essential for women 
with this condition to regularly monitor their blood 
pressure to ensure timely management and 
intervention [44]. 

Symptoms of PCOS  
Symptoms of polycystic ovarian syndrome can 
vary widely between individuals and may evolve 
over time. They often emerge without a clear 
cause. Common manifestations include heavy, 
prolonged, irregular, or absent menstrual periods; 
infertility; acne or oily skin; excessive hair growth 
on the face or body; male-pattern hair loss; and 
weight gain, particularly abdominal obesity [45]. 
PCOS significantly increases the risk of type 2 
diabetes, hypertension, dyslipidemia, coronary 
artery disease, and endometrial cancer. 
Psychological consequences such as anxiety, 
depression, and poor body image are also 
prevalent [44]. Symptoms like infertility, obesity, 
and hirsutism often carry societal stigma, 
impacting personal relationships, employment, 
and social functioning [46].  

Treatment of PCOS  
PCOS is a chronic condition, and available 
treatments primarily aim to manage symptoms 
and reduce the risk of long-term complications 
(Fig. 3). Combination oral contraceptives (COCs), 
containing both oestrogen and progestin, are the 
most prescribed medications for regulating 
menstrual cycles in women with PCOS [47]. 
COCs also help alleviate hirsutism and acne by 
suppressing ovarian androgen production. 
Alternatives such as contraceptive patches and 
vaginal rings are also available. Progesterone-
releasing intrauterine devices (IUDs) are another 
option for reducing uterine bleeding and 
protecting against endometrial cancer, although 
they are less effective for acne and hirsutism [48]. 
Medications Beyond permanent methods like 
surgical sterilization, hormonal contraceptives 

remain the most effective form of birth control. 
COCs inhibit ovulation by suppressing 
gonadotropins (FSH and LH), thereby preventing 
follicular maturation and the mid-cycle LH surge 
required for ovulation [49–51]. Even in cases 
where ovulation occurs, these contraceptives 
may prevent implantation or impair gamete 
transport. Progesterone also thickens cervical 
mucus, reducing sperm mobility. Non-
contraceptive benefits of COCs include cycle 
regulation, reduced menstrual flow, and 
decreased risks of endometriosis and certain 
cancers [52]. However, COCs are contraindicated 
in women with a history of thromboembolism, 
cerebrovascular disease, migraines, liver 
dysfunction, or cardiovascular issues. Smoking 
further elevates the risk of adverse cardiovascular 
events [53]. Forms of oral contraception include  

Combination pill: Taken daily for 21 days, followed 
by 7 days of inactive pills [54]. Extended-cycle pill: 
Hormonal pills for 12 weeks, followed by 1 week 
of inactive pills, resulting in quarterly 
menstruation [55].  

Minipill: Progestin-only pills taken daily without a 
hormone-free interval [56].  

Non-Oral Hormonal Contraception 
Contraceptive patch (Ortho Evra®): Applied 
weekly to various body sites for three consecutive 
weeks [57]. Vaginal ring (NuvaRing®): Inserted for 
three weeks, followed by a one-week break [58]. 
Male condom: A barrier method worn over the 
penis before intercourse and disposed of 
afterward [58].  

Emergency Contraception (EC) EC, also called 
the "morning-after pill," contains high doses of 
oestrogen and/or progestin to inhibit FSH and LH 
release, preventing ovulation and implantation. It 
should be taken within 72 hours of unprotected 
intercourse, with a second dose administered 12 
hours later [59,60].  

Hormonal Injections Depot 
medroxyprogesterone acetate (Depo-Provera®) is  
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Figure 2. Treatments for PCOS 

administered every three months to inhibit 
ovulation.  

Insulin-Sensitizing Agents and Diabetes 
Medications given the role of insulin resistance in 
PCOS pathogenesis, treatments like metformin 
and thiazolidinediones (TZDs) help reduce insulin 
resistance, restore ovulatory function, and lower 
androgen levels. Metformin improves glucose 
uptake, decreases hepatic glucose production, 
and enhances insulin sensitivity in peripheral 
tissues. It has also been shown to induce weight 
loss and normalize menstrual cycles without 
significant lifestyle modifications [61,62].  

Lifestyle Modifications  

Lifestyle interventions such as improved diet and 
regular physical activity are first-line treatments 
for addressing PCOS-related metabolic and 
reproductive complications [63]. These changes 
enhance insulin sensitivity, promote ovulation, 
reduce androgen levels, regulate menstrual 
cycles, and improve mental health. Even a 
modest 5–10% reduction in body weight can yield 
substantial improvements in reproductive 

function, insulin resistance, and depressive 
symptoms [64].  

Other Treatment Options Hair Removal: 
Techniques include laser therapy, electrolysis, 
shaving, and depilatory creams. Assisted 
Reproductive Technologies (ART): Procedures like 
in vitro fertilization (IVF) are available for women 
struggling with infertility [65].  

CROSSTALK BETWEEN PCOS AND ANXIETY  
Neuroendocrinology offers insights into why 
anxiety is more prevalent in women with PCOS. 
The chronic hyperandrogenic, oligo-ovulatory 
state disrupts the hormonal progression of the 
menstrual cycle. Persistent anovulation results in 
deficient progesterone levels and unopposed 
oestrogen exposure, creating a neurohormonal 
environment associated with mood instability 
[66]. Up to 40% of women with PCOS experience 
anxiety or depression, and some studies report 
that they are up to six times more likely to suffer 
from moderate to severe anxiety than the general 
female population [67]. Meta-analyses show 
increased odds of depressive symptoms (OR 
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3.78; 95% CI 3.03–4.72) and anxiety symptoms 
(OR 5.62; 95% CI 3.22–9.80) in women with PCOS. 
Factors such as elevated testosterone, insulin 
resistance, and obesity contribute to these 
mental health challenges [68]. Oestrogen tends 
to have excitatory and potentially anxiety-
inducing effects on the brain, whereas 
progesterone exerts a calming, anti-anxiety 
influence [69,70]. Prolonged exposure to 
unopposed oestrogen can lead to mood volatility, 
irritability, and heightened anxiety in susceptible 
individuals [71]. Treatment with natural 
progesterone has shown promise in alleviating 
such symptoms when standard anti-anxiety 
medications prove ineffective [72]. Anxiety and 
depression are long known to affect fertility, 
though exact mechanisms remain unclear [73]. 
Anxiety becomes pathological when its intensity 
is disproportionate to the trigger and interferes 
with daily functioning [74]. According to the World 
Health Organization, anxiety disorders are 
projected to become the second leading cause of 
disability worldwide, following cardiovascular 
diseases [75,76]. Indian studies reveal a broad 
range of anxiety prevalence in PCOS patients—
from 15.45% to 100% [77]. Infertility is a major 
psychological stressor for women, giving rise to 
several anxiety-inducing factors: Societal 
Pressure and Expectations: Cultural emphasis on 
motherhood can lead to feelings of inadequacy 
[78,79]. Loss of Control: Disrupted life plans and 
bodily autonomy often cause distress [80]. 
Relationship Strain: Fertility treatments and 
uncertainty can challenge partnerships [81]. Fear 
of the Unknown: Uncertainty around treatment 
outcomes can create chronic anxiety [82]. 
Hormonal Imbalances: Hormones directly 
influence mood and emotional regulation [83]. 
Support from healthcare professionals, mental 
health counsellors, and PCOS support groups is 

vital [84]. Additionally, PCOS is associated with a 
higher prevalence of not only anxiety and 
depression but also eating disorders, personality 
disorders, and bipolar spectrum conditions 
[85,86]. These mental health issues significantly 
reduce quality of life (QoL) in PCOS patients, and 
untreated anxiety can delay timely care and 
worsen outcomes [87].  

Future aspects  
PCOS is a multifactorial condition with significant 
long-term consequences. Diagnosis remains 
challenging due to its heterogeneous nature and 
evolving diagnostic criteria. The integration of 
personalized treatment strategies will likely 
improve outcomes. Early intervention is essential 
to mitigate comorbidities and improve the quality 
of life for women of reproductive age experiencing 
infertility or other complications.  

Conclusion  
Polycystic Ovary Syndrome (PCOS) is a complex 
endocrine-metabolic disorder defined by 
hyperandrogenism, ovulatory dysfunction, and 
polycystic ovarian morphology. It arises from a 
combination of genetic predisposition, 
environmental factors, and hormonal 
imbalances, including insulin resistance and 
chronic inflammation. Mental health challenges, 
especially anxiety and depression, are 
significantly more common in women with PCOS, 
influenced by hormonal, psychological, and 
social factors. While current treatments manage 
symptoms, there remains a pressing need for 
comprehensive approaches that address both 
physiological and emotional well-being. Future 
research should further explore the biological 
links between PCOS and mental health to inform 
more targeted, effective therapies. 
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         Figure 3. Relation of PCOS with anxiety 
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