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ABSTRACT

Background: the prevalent endocrine disorders in women of reproductive age, and in Women
especially, is Polycystic Ovary Syndrome (PCOS). It is hyperandrogenism, olio-anovulation, and
poly-cystic ovary. PCOS is a leading cause of infertility and also it exposes individuals to the risk of
metabolic complications such as insulin insensitivity, obesity, and dyslipidemia, which affect long-
term health outcomes.

Objectives: to assess the incidence of PCOS among Women and the effects of the disease on fertility
and metabolic health, including reproductive dysfunction and related metabolic disorders.

Study design: A cross-sectional study.

Place and duration of study: Department Of Gynae-Obs Khalifa Gulnawaz Hospital Bannu From
Jan 2024 To March 2024

Methods: This cross-sectional study included 100 women aged 18-30 years who visited a tertiary
care hospital. Participants were assessed based on the Rotterdam criteria for the diagnosis of
polycystic ovary syndrome (PCOS). Data on menstrual abnormalities, fertility, and metabolic
variables were collected. Laboratory tests included fasting glucose, insulin levels, and lipid profiles.
Statistical analysis was performed using SPSS, and mean values, standard deviations, and p-values
for significant associations were calculated.

Results: A total of 100 women with polycystic ovary syndrome (PCOS) were studied, with an average
age of 24.6 £ 3.2 years. Women with PCOS had significantly higher body mass index (BMI) (p =
0.002) and waist-to-hip ratio (p = 0.01) compared to controls. Insulin resistance was observed in 41%
of PCOS cases (p = 0.001). Menstrual abnormalities were reported in 78% of affected women, with
35% experiencing infertility (p = 0.004). Dyslipidemia was significantly more prevalent in the PCOS
group (p = 0.03). These findings underscore that PCOS is a dual burden, affecting both reproductive
and metabolic health in women.

Conclusion: The analysis has shown that PCOS is a widespread disease in Women and that it has
serious consequences on fertility and metabolic well-being. Diagnosis and treatment in the early
stages are necessary to diminish the long-term morbidity, such as infertility, insulin resistance, and
risk of cardiovascular complications. Reproductive outcomes and metabolic profiles can be enhanced
by lifestyle intervention in combination with medical treatment. It is suggested that high-risk
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populations should be screened periodically to promote early diagnosis and holistic treatment of
affected women.
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Introduction:

Polycystic Ovary Syndrome (PCOS) is a heterogeneous endocrine and metabolic syndrome with an
average prevalence of 8-13 percent in women of reproductive age globally [1]. The syndrome is
defined by ovulatory dysfunction, clinical/biochemical hyperandrogenism and polycystic ovarian
morphology as per the Rotterdam criteria [2]. PCOS in Women often manifests with oligomenorrhea,
anovulation, hirsutism and acne, which are major causes of reproductive health problems [3]. In
addition to having reproductive implications, growing evidence is suggesting PCOS is not a singular
disorder but a set of metabolic derangements, such as insulin resistance, obesity, dyslipidemia, and
the metabolic syndrome, with lifelong consequences. In the pathophysiology of PCOS, insulin
resistance is central and contributes to the majority of the metabolic squeal experienced in this group
[4]. The conditioning of hyperinsulinemia and high levels of androgens leads to deviant follicular
growth, anovulation and infertility [5]. The existing management practices focus not only on ovulation
induction and menstrual control, but also on priority of metabolic health via lifestyle change, weight
control, and pharmacotherapy, including insulin sensitizers [6]. Although PCOS is frequently seen,
poorly understood, awareness and early diagnosis of this condition is not at its best, particularly in
Women experiencing irregularities in their cycles or subtle indications of hyperandrogenism [7].
Moreover, in most of the settings, it is only at a later stage of the disease development that women
become diagnosed, thus missing the opportunity to intervene promptly [8].Moreover, psychosocial
stress, poor quality of life, anxiety, and depression are likely to be seen in reproductive-aged women
with PCOS and may complicate the management and outcomes further. Much of the literature has
examined prevalence of PCOS in general and at-risk groups, however, there are inconsistencies across
different diagnostic criteria, study designs and geography. Additionally, although the reproductive
and metabolic effects are well described, comparatively few studies have simultaneously measured
fertility outcome and metabolic levels with a strictly statistical test in a young tertiary care outpatient
group. Knowledge of these relationships in a specific cohort may inform specific screening,
counseling, and interventions based on reproductive and metabolic needs [9].

Methods

This study was conducted in the Department Of Gynae-Obs Khalifa Gulnawaz Hospital Bannu From
Jan 2024 To March 2024.Patients were enrolled consecutively, with each female patient aged 18-30
years presenting for a routine reproductive health check-up. The diagnosis of polycystic ovary
syndrome (PCOS) was made according to the Rotterdam criteria (presence of at least two of the
following: oligo/anovulation, hyperandrogenism, and polycystic ovaries on ultrasound). Data
collection included menstrual history, fertility status, anthropometric measurements, fasting glucose,
insulin levels, and lipid profiles. The HOMA-IR assessment of insulin resistance was also performed.
The primary endpoints of the study were the prevalence of PCOS, insulin resistance, lipid dysfunction,
and infertility rates. Statistical analysis was performed using SPSS version 24.0. Continuous variables
were expressed as mean * standard deviation (SD) and compared using t-tests, while categorical
variables were analyzed using chi-square or Fisher’s exact tests. A p-value of less than 0.05 was
considered statistically significant.

Inclusion Criteria:

Females aged 18-30 years visiting the outpatient reproductive health clinic, who had a history of at
least one menstrual cycle, who agreed to take part in the study, and who received diagnostic testing,
such as ultrasound and fasting metabolic work-up.
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Exclusion Criteria:

Women with known endocrine dysfunction (e.g., thyroid, hyperprolactinemia, Cushing), who have
used hormonal therapy during the past three months, are pregnant, have chronic systemic disease,
which may confound menstrual or metabolic measures.

Ethical Approval Statement:

This study was approved by the Institutional Review Board of approve the study and Informed consent
was written by all the participants. The study was designed and carried out according to the
Declaration of Helsinki and local ethical standards of human subject study.

Data Collection:

Structured forms were used to record demographic and clinical information. The anthropometric data
(weight, height, BMI, waist-hip ratio) and reproductive history were collected. Overnight fasting
blood samples evaluated glucose, insulin and lipid profiles. The abdominal pelvic ultrasound
performed by Transvaginal or Tran measured the ovarian morphology. Data were coded and stored
in a safe electronic database.

Statistical Analysis by SPSS

The analysis of data was done with SPSS version 24.0. Continuous variables are reported in terms of
mean +- SD; discrete variables in terms of frequencies, and percentages. t-tests of means on the
student level. Associations were tested using Chi-square or Fisher exact tests. The correlations were
tested using either Pearson or Spearman coefficients. Logistic regression was used to test predictors
of insulin resistance and infertility. The level of statistical significance was established to be p < 0.05.

Results:

A total of 100 women aged 18-30 years (mean age 24.6 + 3.2 years) were involved in the study.
Thirty-two women (32%) were diagnosed with polycystic ovary syndrome (PCOS). Significant
differences were observed between the PCOS and control groups in terms of body mass index (BMI)
(28.1 £ 4.5 kg/m? vs. 23.7 £ 3.1 kg/m?; p = 0.002) and waist-to-hip ratio (0.85 £ 0.05 vs. 0.78 £ 0.04;
p = 0.01). The proportion of insulin resistance (HOMA-IR > 2) was 41% in the PCOS group,
compared to 12% in the control group (p = 0.001). Fasting insulin levels were higher in the PCOS
group (15.4 £ 5.2 pU/mL) compared to the non-PCOS group (9.8 + 3.7 pU/mL; p =0.003). The PCOS
group also exhibited more lipid abnormalities, with higher triglyceride levels (170 £ 40 mg/dL vs.
130 £ 35 mg/dL; p = 0.03) and lower HDL cholesterol (45 + 8 mg/dL vs. 55 + 10 mg/dL; p = 0.02).
Women with PCOS were 78% more likely to have menstrual irregularities and 35% more likely to
report infertility compared to non-PCOS women (p = 0.004). Logistic regression analysis revealed
that BMI and HOMA-IR were independent predictors of infertility (OR 1.15, 95% CI 1.05-1.25; p =
0.002, and OR 2.3, 95% CI1 1.2-4.5; p = 0.01, respectively). In general, PCOS was strongly associated
with both metabolic and reproductive unfavorable markers in this young cohort of women.

Table 1. Baseline Characteristics of Study Population (N=100)

Variable Total (N=100) | PCOS (n=32) | Non-PCOS (n=68) | p-value
Age (years, mean £ SD) | 24.6 +3.2 249+3.1 245+3.3 0.52
BMI (kg/m2, mean £ SD) | 25.4+4.2 28.1+45 23.7+x3.1 0.002*
Waist-Hip Ratio 0.80+0.05 0.85+0.05 0.78 £ 0.04 0.01*
Family History of PCOS | 20 (20%) 9 (28%) 11 (16%) 0.18

Table 2. Reproductive Health Parameters

Parameter PCOS (n=32) | Non-PCOS (n=68) | p-value
Menstrual Irregularity (%) 25 (78%) 12 (18%) <0.001*
Infertility Reported (%) 11 (35%) 10 (15%) 0.004*

Clinical Hyperandrogenism (%) | 21 (66%) 6 (9%) <0.001*
Polycystic Ovaries on USG (%) | 29 (91%) 0 (0%) <0.001*
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Table 3. Metabolic Profile

Parameter PCOS (n=32, mean + SD) | Non-PCOS (n=68, mean + SD) | p-value
Fasting Glucose (mg/ld.) | 96.2 £ 12.1 89.5 + 10.7 0.03*
Fasting Insulin (uIU/mL) | 15.4+£5.2 9.8+3.7 0.003*
HOMA-IR (>2, %) 41% 12% 0.001*
Triglycerides (mg/ld.) 170 + 40 130 + 35 0.03*
HDL-C (mg/Id.) 45+ 8 55+ 10 0.02*

Table 4. Logistic Regression Analysis: Predictors of Infertility in PCOS

Predictor Variable Odds Ratio (OR) | 95% CI p-value
BMI (per 1 kg/m?) 1.15 1.05-1.25 | 0.002*
HOMA-IR (>2) 2.30 1.20-4.50 | 0.01*
Menstrual Irregularity | 1.95 1.05-3.65 | 0.04*
Dyslipidemia 1.40 0.75-2.65 | 0.28

Discussion

the incidence and clinical effects of polycystic ovary syndrome (PCOS) in Women in a tertiary care
unit. We find that 32 percent of the participants received a diagnosis of PCOS as is typical of the
broad range of prevalence reported across the world, ranging between 6 and 20 percent according to
diagnostic requirements and the population being examined [10]. The fact that the prevalence in this
study was relatively high can be attributed to the tertiary care environment that tends to attract women
who have already developed symptoms of reproductive or metabolic complaints. Women with PCOS
in our cohort had a greater body mass index (BMI), waist-hip ratio than the non-PCOS controls, as
previous studyers had found [11]. It is known that obesity increases the clinical symptoms of PCOS
by intensifying insulin resistance and hyperandrogenism. According to Largo et al. it was revealed
that obesity not only aggravates reproductive dysfunction but also exacerbates metabolic threats in
women affected [12]. Associations of this nature were also observed in our population, with a BMI
becoming an independent predictor of infertility. These results support the idea of early weight
management interventions as the pillar of PCOS treatment. Our study was characterized by metabolic
abnormality as well. The resistance to insulin, as measured by HOMA-IR, was statistically significant
with the PCOS women showing resistance in 41 percent of the women with PCOS versus 12 percent
of the non-PCOS participants. It has been reported in past that insulin resistance plays a central role
in the pathophysiology of PCOS [13]. Denair and colleagues have shown that as many as 70% of
PCOS women possess insulin resistance that is not related to obesity indicating a primary defect in
metabolism [14]. These observations are consistent with our findings, which once again support the
hypothesis that insulin resistance is a major cause of reproductive and metabolic squeal in
PCOS.Dyslipidemia was also much more common in PCOS women in this cohort. The most frequent
abnormalities were high triglycerides and low HDL cholesterol, the data similar to Wild et al., who
claimed that PCOS women are more likely to develop atherogenic lipid profile that places them at
risk of cardiovascular disease [15, 16]. The other study by Meyer et al. pointed out that cardiovascular
risk is further enhanced by lipid disturbances caused by central obesity and insulin resistance in PCOS
[17]. The metabolic load as noted on our participants explains the importance of screening and early
intervention to avoid the long-term effects of diabetes and cardiovascular morbidity [18]. In
reproductive terms, we observed that 78% of PCOS women were menstrual irregular, and 35% of
PCOS women were infertile, all significantly greater than non-PCOS women. These results follow
previous studies which show that anovulation and menstrual abnormality are cardinal indicators of
PCOS, and that they are directly linked to subfertility [19]. Baleen et al. found in a study that infertility
was noted in up to 40 percent of women with PCQOS, similar to our findings [20]. Moreover, our
regression run indicated that both BMI and insulin resistance are independent predictors of infertility,
which suggests a complex interdependence between metabolic and reproductive impairment. Besides
reproductive and metabolic, PCOS has psychosocial consequences such as depression, anxiety, and
low quality of life [21]. In our study, the psychosocial factors were not measured directly; however,
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they are closely related to PCOS, and the association between the two has been well established in
the literature. These are some of the challenges that need to be addressed to provide holistic care to
affected women. Our results have important implications. Prevention of long-term complications in
Women should be based on early diagnosis and comprehensive management strategies. The first-line
intervention is the lifestyle change, consisting of a diet and exercise, followed by the pharmacological
treatment of individual cases with the metformin and ovulation-inducing drugs [22]. Furthermore, it
seems that the most effective framework of the management of this complicated condition could be
multidisciplinary approaches with involvement of gynecologists, endocrinologists, nutritionists, and
mental health professionals. Although our study adds some valuable material, there are certain
limitations that should be admitted. The cross-sectional study design does not allow the determination
of causality, and the tertiary care setting might not be generalizable. These associations should be
validated by future longitudinal studies using larger, community-based cohorts to examine the
effectiveness of early interventions on long-term outcomes.

Conclusion:

This paper demonstrates that Women are more likely to have PCOS in the thigh area, and it is strongly
linked to infertility, insulin resistance, and dyslipidemia. It is essential to detect early and fully manage
reproductive and metabolic complications through lifestyle change and medical therapy to ensure the
quality of life is improved in the long term among affected women.

Limitations:

The cross-sectional design has limitations as far as causality is concerned, and the tertiary care single
center setting could have a limitation as far as the external population is concerned. The sample size
was relatively small, but it was sufficient, and no psychosocial variables, including anxiety and
depression, were measured. To increase the validity of the studies on the question and broaden the
understanding, longitudinal and metacentric studies are required.

Future Findings:

Future studies need to investigate longitudinal outcomes of PCOS women, address fertility
intervention, metabolic progression, and psychological effects. Study that combines genetic,
environmental and lifestyle variables can help discover mechanisms that play a role in variability of
disease presentation. Moreover, randomized controlled studies that assess individualized and
multidisciplinary approaches to management might help to maximize reproductive and metabolic
success in this high-risk group.

Abbreviations
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7. CI Confidence Interval
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9. SPSS Statistical Package for the Social Sciences
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