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ABSTRACT

The study analyzed PCOS pathophysiology together, clinical manifestations and available treatment options dedicated to physical
complications and emotional distress experienced by women. PCOS stands as a prevalent endocrine disorder which affects 6-13% of
globally during their reproductive years. The syndrome is characterized by reproductive conditions, metabolic and psychological
disturbances that create menstrual irregularities, infertility, hyperandrogenism, weight gain and acne. PCOS is caused by hormonal
imbalances that produces increased androgen hormones and insulin resistance leading to ovarian dysfunction. The hormonal imbalance
within the body leads to ovarian cyst development while interfering with follicular growth which causes infertility among numerous
women. Women who have PCOS face elevated risk factors which lead to type 2 diabetes, obese-related health conditions as well as
cardiovascular disease. PCOS physical signs, infertility issues lead to major psychological distress leading to depression and anxiety in
patients.
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Introduction

Polycystic Ovary Syndrome (PCOS) stands as an endocrine disorder which
impacts millions of women globally in their reproductive years since up to
10% of this population receives this diagnosis (1). The syndrome creates a
diversity of health manifestations including irregular menstruation,
infertility combined with metabolic complications, excessive facial hair
(hirsutism), weight gain, and acne. Polycystic Ovary Syndrome (PCOS)
exists in 6-13% of women during their reproductive years and medical
professionals diagnose less than 30% of these women worldwide (2). The
condition stands as the main factor that blocks ovulation and causes
infertility problems. The diverse condition affects women during their
reproductive years through several signs that range from slight to serious
disruptions of reproductive, endocrine, and metabolic functions (3). The
clinical range of PCOS includes menstrual problems and delayed
menstruation together with elevated male hormone levels and visible signs
of ovarian cysts through ultrasound exams (4). Hirsutism together with acne
obesity and infertility represent additional symptoms which patients with
PCOS may experience.

Pathophysiology of PCOS and Hormonal Imbalance

The main feature of Polycystic Ovary Syndrome (PCOS) consists of
endocrine disorder with hormonal imbalance as its fundamental
pathophysiological mechanism (5). As per (6), PCOS results from multiple
hormone system breakdowns that affect the hypothalamus-pituitary-ovarian
axis; thus, producing different medical outcomes. The primary hormonal
difficulty of this condition involves excessive androgen (male hormone
including testosterone) production. The increased production of male
hormones stems from the overactivity of ovarian and adrenal glands
because LH and insulin levels in the body rise. A combination of increased
LH and insulin-resistant condition drives theca cells of the ovary to produce
elevated androgen levels that block typical follicular development and stop
ovulation (7). According to (8), the hormonal imbalance is central to
understanding PCOS’s effects, with elevated androgens contributing to both
reproductive and metabolic complications of this disorder. The hormonal
imbalances in PCOS patients result in broken menstrual cycles and
childbearing issues as well as hirsutism and acne and male-pattern hair loss
symptoms.

According to the study by (9), PCOS hormonal imbalance stems from a
complicated mix of genetic tendencies, environmental influences and
metabolic mechanisms which play a role in the development of the
condition. The pathophysiological nature of PCOS depends significantly on
insulin resistance as it develops in 35% to 80% of PCOS women regardless
of their Body Mass Index (BMI) or body fat distribution (10). (11) discussed
that, insulin resistance produces both hyperinsulinemia (increased insulin
levels) and intensifies the hormones that lead to the overproduction of
androgens. The impaired glucose metabolism exacerbates ovarian
dysfunction because high insulin levels force the body to create excess
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androgens which causes anovulation and menstrual problems. The body
stores excess visceral fat as a result of elevated insulin levels; thus, making
insulin resistance more pronounced while continuing the hormonal
imbalance cycle (12). The metabolic complications obesity, type 2 diabetes
and cardiovascular diseases manifest with increased frequency in women
who have PCOS because of the interaction between dysfunctional insulin
regulation and hormonal imbalances (13).
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Fig. 1: PCOS Pathophysiology

As per Fig. 1, it shows pathophysiological process of PCOS where insulin
resistance functions as the primary determinant factor. As per (15), the
sequence between insulin resistance and hyperinsulinemia triggers the
development of hyperandrogenism (excess male hormones). Moreover, (4)
stated that, the abnormal hormonal state elevates the production of
androgens which interferes with regular ovarian follicular development.
During regular ovulation, the ovaries use folliculogenesis to allow various
follicle units to grow for potential selection of one follicle for release (16).
(17) argued that, PCOS affects women by allowing excessive androgens to
stop follicle maturation which causes small cystic growths. The formation
of ovarian cysts frequently appears in ultrasound images and functions as a
central characteristic of PCOS. Lowered progesterone production occurs
among women with PCOS because hormonal imbalance blocks ovulation
processes thus leading to the absence of menstruation (18). The failure of
ovulation stands as the main reason that women with PCOS become infertile
because their eggs do not follow a regular timing pattern. The disturbed
hormone levels cause the appearance of additional symptoms including
weight gain because obesity frequently develops as part of PCOS. (19)
indicates that weight problems affect at least half of the women with PCOS
population while excessive central body fat intensifies insulin resistance and
worsens their symptoms.
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The prevalence rates of insulin resistance together with type 2 diabetes
prove to be substantially higher among women with PCOS when compared
to population-based statistics. The risk of T2DM is elevated in women with
PCOS as (20) found that, development of T2DM in 32% of perimenopausal
women who had a history of PCOS. Similarly, (21) discovered that, more
than 50% of women PCOS develops T2DM by the age of 40. Women with
PCOS demonstrate higher rates of cardiovascular risk factors encompassing
hypertension, dyslipidemia, increased waist circumference so healthcare
professionals must unite their therapeutic approach to treat reproductive
alongside metabolic health problems (22). PCOS pathophysiology arises
from hormonal disorders together with elevated androgen levels and insulin
resistance that trigger reproductive and metabolic doctoring (7). Medical
professionals need to understand these mechanisms to develop suitable
treatments that enhance the quality of life for widespread PCOS patients.
Hormonal Imbalance on Ovarian Function

The hormonal imbalance seen in Polycystic Ovary Syndrome (PCOS)
results in elevated levels of androgens. LH levels increase relative to FSH
resulting in the condition known as PCOS. High levels of luteinizing
hormone (LH) trigger theca cells to produce androgens. High levels of
androgens interrupt follicle maturation which results in abnormal ovulation.
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Fig. 2: Hormones produced by the Ovaries

As per the above figure, the multiple hormones which ovaries produce
beginning with estrogen and proceeding to progesterone then testosterone
followed by anti-Miillerian hormone (AMH) and finally inhibin A and B.
The female reproductive system uses these hormones to function properly.
The menstrual cycle depends on estrogen and progesterone hormones for
their function in controlling follicular growth and ensuring uterus
preparation for potential pregnancy (23). PCOS women develop various
symptoms stemming from elevated androgens since the hormones block
normal follicle development (24). As per (25), the most frequent indicator
of hormonal imbalance in females includes ovarian cyst formation because
hormonal dysfunction stops egg-producing follicles from maturing during
the menstrual cycle. The follicles inside the ovaries continue their existence
and develop cystic structures that make them visible during PCOS-related
ultrasonographic studies. Among PCOS, symptoms caused by hormonal
imbalance include ovarian cysts as well as irregular periods that make many
women miss months in between their cycles (26). The absence of mature
follicles during the ovulatory cycle disrupts regular egg release thus causing
this condition. The hormonal imbalance directly causes menstrual cycle
irregularity since the absence of ovulation prevents the necessary increase
of progesterone needed to regulate the menstrual cycle.

The hormonal imbalance of PCOS triggers various additional physical
symptoms that damage both a woman's physical appearance and her overall
health. According to (27), the most apparent symptom of PCOS is hirsutism
that causes excessive hair growth to occur where men typically develop hair
including upper lip and chin and chest and abdomen. When androgen levels
rise, they enable the development of thick dark hair on the typical male hair
growth areas. (28) discussed that, excessive production of androgen
hormone production causes both acne and oily skin because high androgen
levels stimulate sebaceous glands to make increased levels of sebum. The
hormonal imbalance triggers a process which causes scalp hair to become
thinner leading to the development of androgenic alopecia (29). The
hormonal imbalance of PCOS generates additional health threats which
mostly affect cardiovascular health over the long term. As per (30) elevated
androgen levels increase the probability of developing metabolic
abnormalities that intensify cardiovascular health problems during long
periods of time. The hormonal imbalance causes an enlarged amount of
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visceral fat to collect primarily in the abdominal region. The tissue around
abdominal fat cells known as visceral fat produces inflammatory substances
which trigger metabolic syndrome as well as putting people at risk for future
cardiovascular disease development (31).

Role of Insulin Resistance

As per (10), Insulin resistance (IR) is a prominent feature of
PCOS, accounting for 35% to 80% of cases. If not treated, IR with
compensatory hyperinsulinemia in women with PCOS contributes directly
to reproductive failure (15). Body cells that demonstrate reduced insulin
sensitivity create elevated insulin levels in the bloodstream during insulin
resistance. This metabolic abnormality leads to severe consequences for
reproductive system and metabolic wellness in women who have PCOS.
(33) argued that, high insulin levels trigger the ovaries to create an excessive
amount of testosterone along with other androgens that interferes with
standard ovarian operation. Such high level causes the ovaries to produce
abnormally high amounts of androgens during a normal ovarian cycle
because they develop follicles with support from lower amounts of
androgens. (33) further discussed that, the irregular hormone patterns
interrupt follicular development which results in ovarian cysts while
blocking ovulation patterns thus defining PCOS symptoms. Women who
have PCOS encounter irregular menstrual cycles because along with
infertility anovulation is responsible for infertility in 80% of affected
women (22).

PCOS patients having insulin resistance encounter multiple
metabolic issues due to this condition. As per (8), the metabolic condition
of insulin resistance produces excessive insulin levels that intensify the
problem of glucose regulation in the body. The development of visceral fat
increases most prominently in the abdominal section. The inflammatory
cytokines produced by active metabolic fat help advance insulin resistance
which produces a single cycle that increases reproductive and metabolic
complications (35). (36) shows that, women with PCOS face increased
obesity risks that mainly develop into central obesity which repeatedly
drives insulin resistance and metabolic problems. (1) indicated that, PCOS
affects approximately half of the affected population who are carrying
excess weight while abdominal weight gain makes up the majority of this
group. The metabolic problems in PCOS patients often get worse when their
levels of Sex Hormone-Binding Globulin (SHBG) decrease because this
protein normally controls and regulates the androgens circulating in the
blood (15).
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Fig. 3: Mechanism of Insulin resistance
The above figure shows an extensive hormonal and metabolic mechanism
of PCOS which connects to insulin resistance pathways (37). Increased
levels of free androgens result from polycystic ovaries thus creating
symptoms of oligomenorrhea together with hirsutism and acne. (38) found
that, iinsulin resistance in PCOS affects both reproductive health and
generates detrimental effects on long-term wellness. (39) argued that, the
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combination of high insulin levels and their linked metabolic disorders
creates substantial danger for future type 2 diabetes development. The
combination of insulin resistance and obesity and hormonal imbalance
makes women with PCOS more vulnerable to developing cardiovascular
diseases which include hypertension, dyslipidemia and atherosclerosis (13).
(40) demonstrate that PCOS women face a two- to three-fold elevated risk
to develop metabolic syndrome which brings increased threats of heart
disease and stroke and diabetes. The occurring statistics confirm that
medical strategies must coordinate hormonal and metabolic PCOS control
for successful long-term health risk mitigation. Medical attention to insulin
resistance among women who have PCOS becomes vital because it creates
advantages for both their reproductive performance and their life
expectancy. (41) discussed that lifestyle modifications along with diet and
exercise interventions serve as necessary early approaches to handle insulin
resistance. (42), discovered that, a simple reduction in body weight between
5-10% can result in better insulin sensitivity levels and establish regular
periods and better chances of conception.

Psychological and Emotional Impact

PCOS creates a dual medical challenge because it affects women both
physically and mentally and emotionally. PCOS affects women's emotional
state strongly due to its key symptoms like hirsutism, acne and alopecia
disrupt their feelings about themselves and how others view their bodies
(43). (44) indicated that PCOS makes women more likely to experience
anxiety along with depression. Similarly, (45) revealed that, the prevalence
of depression in women with PCOS was found to vary between 16% and
55%, whereas anxiety symptoms existed in 26.1% to 42% of these women
affected by PCOS. PCOS affects women at significantly higher levels when
compared to the normal female population thus demonstrating its
considerable psychological consequences. (46) stated that, the physical
manifestations of increased testosterone cause embarrassment because they
produce heavy body hair growth along with skin oiliness and weight gain
which create social stigmas.

PCOS impacts both mental health and general quality of life for women
struggling with the condition. A research published by (47), established that
women who have PCOS revealed lower scores when measuring their
health-related quality of life compared to women without the condition. The
experience of dealing with hirsutism, acne symptoms with infertility stress
puts emotional weight on patients' daily lives (48). The continuous anxiety
regarding weight gain, facial hair growth and acne development drives
women to become socially isolated (49). As per (50) women who have
PCOS face an increased risk of developing eating disorders which includes
anorexia, and bulimia and binge eating. People with obesity face an elevated
risk of body dissatisfaction together with dangerous weight control
practices because obesity directly correlates with these issues. According to
(51) women who have PCOS show higher tendencies to display eating
disorders compared to women without this condition. Women diagnosed
with PCOS and obesity show a higher prevalence of negative body image
concerns that result in improper dieting methods (52). Similarly, women
who suffer from infertility face additional stress which aggravates their
unhealthy food relationships and distorted body image perceptions (Azhar,
2024).

(43) stated that, healthcare providers should address both physical
conditions and emotional and psychological state of mind when treating
women who have PCOS. (53), demonstrate that psychotherapy specifically
Cognitive-Behavioral Therapy (CBT) effectively aids women by helping
them manage emotional challenges from their condition. (54) shows that
women with PCOS benefit from CBT treatment which decreases their
anxiety symptoms along with depression symptoms and improves their
mental health outcomes (55) revealed that women with PCOS who joined
support groups demonstrated improved emotional state and gained better
acceptance of themselves. Medical professionals treating PCOS patients
should collaborate with endocrinologists and gynecologists to provide
complete care that combines physical and mental health treatments.
Conclusion

PCOS represents a complex medical condition that influences both fertility
issues and the metabolism of the woman’s body. Hormonal disorders create
a higher risk for people to develop type 2 diabetes and cardiovascular
disease as well as metabolic syndrome. The treatment of both reproductive
and metabolic dimensions of PCOS requires controlling insulin resistance
because it serves as a crucial factor in exacerbating symptoms. PCOS
demands an extensive team-based strategy which handles the hormonal
dysfunction and metabolic irregularities alongside psychoemotional health
issues that affect people with the condition. Medical treatments include
metformin among insulin-sensitizing medications birth control pills and
anti-androgen drugs which help stabilize menstrual patterns and improve
fertility functions while controlling hyperandrogenic symptoms.
Psychological services with counselling provide essential support to assist
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women with PCOS who experience emotional struggles as well as
depression anxiety and low self-esteem.
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