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ABSTRACT: 

OBJECTIVE: 

• To investigate the association of hormonal dysregulation with the presence of PCOS in fertile women 

• To compare biochemical parameters such as serum FSH, LH, prolactin, testosterone, serum fasting levels, serum 

insulin levels and HbA1c in PCOS diagnosed group, predisposed group and control group. 

STUDY DESIGN: Case Control Study 

PLACE AND DURATION OF STUDY: This study was conducted in Obstetrics and gynaecological department of 

Shifa hospital, Karachi from December 2022 to June 2023. 

METHODOLOGY: This case-control study included 105 patients from 3 different groups; PCOS diagnosed group, 

healthy group, and the predisposed group. Patients assessed in the obstetrics and gynecology outpatient department were 

sent for lab tests, including FSH, LH, prolactin, testosterone, fasting blood sugar, insulin, and HbA1c. Blood samples 

were collected during the follicular phase and analyzed at PNS Shifa hospital. One way Anova test was applied for 

qualitative variables variables. P value < 0.05 was considered statistically significant. 

RESULTS: The study included 105 participants with a mean age of 28.21 years. Significant differences were found 

among study groups for BMI, FSH, LH, LH:FSH ratio, testosterone, prolactin, fasting blood glucose, fasting insulin, and 

HbA1c levels, indicating notable biochemical variations associated with PCOS status. 

CONCLUSIONS: The study concludes a significant association between hormonal imbalances and PCOS in both fertile 

and infertile women, emphasizing the importance of targeted hormonal assessment and management for all PCOS 

patients to enhance overall health outcomes. 
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INTRODUCTION: 

Polycystic ovarian syndrome (PCOS) is an endocrine disorder that is described as the numerous small cysts that are 

formed in the ovaries of most females. PCOS is caused by a deficiency in the process of transcriptional regulation of a 

genome caused by a polymorphism or even any sequence alteration.1 The most commonly implicated genes involve 

androgen receptor proteins, LH receptor proteins, FSH receptor proteins, and Leptin receptor proteins.2 According to the 

National Health Services (NHS), common symptoms of PCOS include oily skin, weight gain, complications in 

conceiving, and irregular periods (NHS, 2021). Additionally, many PCOS patients exhibit irregular hair growth in 

different areas such as the chest, face, and back. 

Past studies have revealed that the main causes or factors that resulted in PCOS prevalence are still unknown. However, 

differential genetic-dictated hormonal dysfunction is considered to be the underlying cause.3 Mukherjee (2020) also 

studied the main features of PCOS and revealed that polycystic ovaries have large sacs in which eggs are matured, but 

in the case of PCOS patients these sacs are unable to release the eggs.4 

PCOS is an endocrine disorder that has impacted around 20-30% of women of reproductive age. It is characterized by 

the presence of multiple ovarian cysts, menstrual irregularities, infertility, excessive hair growth and acne, and a high 

metabolic disorders risk like obesity and diabetes mellitus.5 The occurrence of PCOS is notably higher in Pakistan and 

about 52% of females are encountered as compared to different countries.6 This high rate indicates the effect of PCOS 

on the female reproductive system severely.7 

Hormonal imbalances significantly influence the reproductive system in PCOS, leading to abnormalities such as weight 

gain, infertility, and excessive hair growth. Women of reproductive age are susceptible to this complex hormonal 

condition.8 While irregular periods, high androgen levels, and polycystic ovaries are diagnostic indicators of PCOS in 

fertile women, the symptoms and available treatments differ from person to person.9 

The hormonal profiles in PCOS patients typically show altered concentrations of FSH, LH, prolactin, and testosterone 

compared to healthy females. There is also a potential association between PCOS and fasting blood sugar levels, as 

women with PCOS are often insulin-resistant. This resistance can lead to inadequate insulin utilization, increasing the 

risk of elevated fasting blood sugar or type 2 diabetes.10 

METHODOLOGY 

This case-control study was conducted in the Obstetrics and gynecological department of Shifa Hospital, Karachi 

from December 2022 to June 2023.Approval was obtained from the Institutional Review Board (IRB) under reference 

number FRC-BUHS-50/2022-512. For the calculation of the sample size, results are calculated from Open Epi, Version 

3, open-source calculator—SS Propor is utilized. The required sample size was found to be 105 by using the equation 

• Sample size n = [DEFF*Np(1-p)]/ [(d2/Z21-α/2*(N-1)+p*(1-p)] 

Sampling was done using a non-probability consecutive sampling technique. 

INCLUSION CRITERIA: The inclusion criteria for the study were divided into three groups. The PCOS diagnosed 

group consisted of women aged 15-45 years with a history of oligomenorrhea and/or anovulation, serum testosterone 

levels of ≥ 2.5 nmol/L indicating clinical hyperandrogenism, and ultrasonographic evidence of polycystic ovaries. The 

healthy group included women aged 15-45 years who did not meet the Rotterdam criteria for PCOS. Lastly, the 

predisposed group comprised women aged 15-45 years with a family history of PCOS. 

EXCLUSION CRITERIA: The study excluded women aged <15 and > 45 years, as well as patients currently 

undergoing treatment for PCOS. Additionally, Patients with 21-hydroxylase deficiency, congenital adrenal hyperplasia, 

Cushing’s syndrome, ovarian tumours, thyroid disease and hyperprolactinaemia were not included. Furthermore, patients 

taking antidepressants and anxiolytics were excluded from the study 

Written informed consent was obtained from the patients prior to their enrollment, ensuring their confidentiality 

throughout. When the patients attended the outpatient department (Obs and gynae opd) and had been assessed by the 

consultants, they were sent for their lab tests. The tests included hormonal profile such as FSH, LH, Prolactin, serum 
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Testosterone levels, fasting blood sugar and fasting insulin and HbA1c. Blood samples for serum FSH, LH, prolactin, 

and testosterone were collected during the follicular phase (2nd or 3rd day of the menstrual cycle) and sent to the PNS 

Shifa hospital laboratory. Serum FSH was measured using the Roche FSH Elisa kit (Cat No. 0062576), serum LH with 

the Roche LH Elisa kit (Cat No. 00621030), serum prolactin with the Roche FSH Elisa kit (Cat No. 00655494), and 

serum testosterone with the Roche FSH Elisa kit (Cat No. 00688765). Fasting blood sugar was measured using the Roche 

Elisa kit (Cat No. 625672). Fasting insulin levels were measured using the electrochemiluminescence immunoassay 

method (Roche Diagnostics GmbH, Mannheim, Germany, Cat No. 682501), and HbA1C was measured using the Roche 

Elisa kit (Cat No. 708797). The blood reports were assessed. In order to assess BMI, height was measured using 

measuring tape and weight was determined by means of weighing scale. Transvaginal ultrasound scans of the ovaries 

were performed using the 5-MHz transvaginal transducer. 

Data Analysis was performed by IBM SPSS Statistics version 26. Qualitative variables were presented in terms of 

frequency. Quantitative variables were presented in term of mean and standard deviation. Mean comparison of 

quantitative variable was done by one Way ANOVA test. P ≤ 0.05 was considered as significant. 

RESULTS: 

A total of 105 participants were included in this study. The mean age of participants was 28.21 years with ages ranging 

from 16 to 44 years. The descriptive of study population is shown in Table-I. 
 

Table-I: Descriptive Statistics of Study Population (n=105) 

 n (%) 

 

Groups 

Case 35 (33.33%) 

Control 35 (33.33% 

Pre-disposed group 35 (33.33%) 

Occurrence of 

Oligo/Anovulation 

Yes 35 (33.3%) 

No 70 (66.7%) 

Occurrence of 

Hyperandrogenism 

Yes 19 (18.1) 

No 86 (81.9) 

Occurrence of Hirsutism 
Yes 30 (28.6%) 

No 75 (71.4%) 

Occurrence of Polycystic 

Ovaries 

Yes 20 (19%) 

No 85 (81%) 

Subjects with family history of 

PCOS 

Yes 55 (52.4%) 

No 50 (47.6%) 

 Mean (Range) 

Age (years) 28.21 (16 - 44) 

Height(cm) 143.52 (132 -168) 

Weight(kg) 55.42 (36 – 97) 

Mass Index(kg/m2) 26.56 (17.90 - 44.28) 

FSH (mIU/ml) 6.61 (3.40 - 8.80) 

LH (mIU/ml) 10.75 (6.80 - 14.50) 

Testosterone (nmol/L) 1.67 (1.10 - 2.49) 

Prolactin (μg/L) 1.00 (0.10 -1.90) 

LH FSH Ratio 1.67 (1.10 – 2.4) 

Fasting Blood Glucose (mmol/L) 5.10 (4.10 – 7.20) 

Fasting Insulin Levels (mIU/ml) 8.44 (0.80 -22.80) 
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Table-II demonstrates the frequency distribution and association of age groups and BMI groups according to 

study groups. There was insignificant association of study group with age group i-e (p=0.721) while the significant 

association of obesity (p=0.000) with the study groups was found. 
 

TABLE-II: Association between Age, BMI, and PCOS Status (n=105) 

 Study Group P-VALUE 

Case Control Probable 

Age Groups in 

Years 

<30 years 21(31.8) 21(31.8) 24(36.4) 0.721** 

>30 years 14(35.9) 14(35.9) 11(28.2) 

BMI Groups Non Obese 

(<30 kg/m2) 
9(13) 31(44.9) 29(42) 

0.000* 

Obese 

(≥30 kg/m2) 
26(72.2) 4(11.1) 6(16.7) 

 

Table-III shows mean comparison of biochemical Parameters according to study groups. By applying One Way 

ANOVA Test, we found significant mean difference for body mass index (p=0.000), serum FSH (p=0.000), serum LH 

(p=0.009), LH FSH ratio (p=0.000), serum testosterone (p=0.000), prolactin (p=0.000), fasting blood glucose (p=0.000), 

fasting insulin level (p=0.000), HbA1c (p=0.000). 
 

Table-III: Mean comparison of biochemical parameters according to study groups (n=105) 

 

 

Biochemical 

Parameters 

Study Group 

Mean± Std. Deviation 

 

 

P-Value 
Case Control Probable 

Age (years) 28.85±6.37 28.17±7.04 25.94±5.47 0.137 

Body Mass Index 

(kg/m2) 
30.91±5.66 22.69±5.07 26.08±7.36 0.000* 

S.FSH (mIU/ml) 5.68±1.23 7.59±0.97 6.56±0.80 0.000* 

S. LH (mIU/ml) 11.35±1.87 10.19±1.44 10.70±1.22 0.009* 

LH FSH Ratio 2.02±0.23 1.34±0.11 1.64±0.18 0.000* 

S. Testosterone (nmol/L) 1.20±0.42 0.78±0.45 1.02±0.33 0.000* 

Prolactin (μg/L) 24.40±9.50 15.34±3.07 17.93±4.18 0.000* 

Fasting Blood Glucose 

(mmol/L) 
5.55±0.91 4.98±0.40 4.76±0.38 0.000* 

2024; Vol 13: Issue 8 Open Access 

5.19 (4.52 -7.00) HbA1c (%) 
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Fasting  Insulin  levels 

(mIU/ml) 
11.63±5.65 5.85±2.91 7.85±4.19 0.000* 

HbA1c 5.54±0.78 5.09±0.39 4.94±0.31 0.000* 

 

Table-IV illustrates the results of mean comparisons with the detail description of all variables like age, BMI, serum 

FSH, serum LH, serum Testosterone, serum prolactin, LH: FSH, Fasting blood sugar, Fasting insulin levels and HbA1c. 

Post hock Tukey HSD test was applied. P<0.05 considered as significant 

 

Table-III: Multiple mean comparisons of biochemical parameters according to study groups (n=105) 

 

Variable (I) Study Group (J) Study Group Mean Difference P-Value 

 

 

 

 

Age (years) 

 

Case 
Control 2.94 0.120 

Probable 4.88* 0.004* 

 

Control 
Case -2.94 0.120 

Probable 1.94 0.391 

 

Pre-disposed 
Case -4.88* 0.004* 

Control -1.94 0.391 

 

 

 

 

Body Mass index (kg/m2) 

 

Case 
Control 8.21* 0.000* 

Pre-disposed 4.82* 0.004* 

 

Control 
Case -8.21* 0.000* 

Pre-disposed -3.38 0.058 

 

Pre-disposed 
Case -4.82* 0.004* 

Control 3.38 0.058 

 

 

 

 

S.FSH (mIU/ml) 

 

Case 
Control -1.90* 0.000* 

Pre-disposed -0.87* 0.001* 

 

Control 
Case 1.90* 0.000* 

Pre-disposed 1.03* 0.000* 

Pre-disposed Case .87* 0.001* 

  Control -1.03* 0.000* 
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S. LH (mIU/ml) 

 

Case 
Control 1.15* 0.006* 

Pre-disposed 0.64 0.191 

 

Control 
Case -1.15 0.006* 

Pre-disposed -0.51 0.351 

 

Pre-disposed 
Case -0.64 0.191 

Control 0.51 0.351 

 

 

 

 

LH FSH ratio 

 

Case 
Control 0.68 0.000* 

Pre-disposed 0.38 0.000* 

 

Control 
Case -0.68 0.000* 

Pre-disposed -0.29 0.000* 

 

Pre-disposed 
Case -0.38* 0.000* 

Control 0.29* 0.000* 

 

 

 

 

S.Testosterone (nmol/L) 

 

Case 
Control 0.41* 0.000* 

Pre-disposed 0.17 0.191 

 

Control 
Case -0.41 0.000* 

Pre-disposed -0.24 0.041* 

 

Pre-disposed 
Case -0.17 0.191 

Control 0.24 0.041* 

 

 

 

 

Prolactin (μg/L) 

 

Case 
Control 9.06 0.000* 

Pre-disposed 6.47 0.000* 

 

Control 
Case -9.06 0.000* 

Pre-disposed -2.58 0.200 

 

Pre-disposed 
Case -6.47 0.000* 

Control 2.58 0.200 

Fasting Blood Glucose (nmol/L) 
 

Case 
Control 0.57 0.001* 

Pre-disposed 0.78 0.000* 

  Case -0.57 0.001* 
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Control Pre-disposed 0.21 0.333 

 

Pre-disposed 
Case -0.78 0.000* 

Control -0.21 0.333 

 

 

 

 

Fasting Insulin levels (Μiu/ml) 

 

Case 
Control 5.78 0.000* 

Pre-disposed 3.78 0.001* 

 

Control 
Case -5.78 0.000* 

Pre-disposed -1.99 0.145 

 

Pre-disposed 
Case -3.78 0.001* 

Control 1.99 0.145 

 

 

 

 

 

 

HbA1c (%) 

 

Case 
Control 0.44 0.002* 

Pre-disposed 0.59 0.000* 

 

Control 
Case -0.44 0.002* 

Pre-disposed 0.15 0.470 

 

 

Pre-disposed 

Case -0.59 0.000* 

   

Control -0.15 0.470 

 

 

DISCUSSION 

 

The term polycystic ovary syndrome (PCOS) refers to the endocrine and metabolic disorder that affects 6 to 21% of 

women of reproductive age, depending on the mean body mass index (BMI), diagnostic criteria, and population used.11 

The researchers in the 1980s reported and explored an association between hyperandrogenism and hyper-insulinemia 

and revealed the possible aetiologies and complicated reproductive and metabolic conditions with economic and 

psychosocial consequences across the lifetime.12 These revolutionary studies identify the relationship of PCOS with 

various hormones and chemical mediators of the body that contribute to health issues and clinical features. Hormonal 

changes lead to follicle maturation and ovary deregulation in people with PCOS. 

In the present study, out of the included females, case group had a greater mean age as compared to the control group 

and probable group. Research showed no significant age difference between the groups; hence the age was matched 

among all the groups. A study conducted by Cakir et al. found that women with PCOS have a higher mean age than 

controls validating the findings of our study showing a greater mean age in the case group.13 Carmina et al. found that 

PCOS severity and metabolic abnormalities increased with age at diagnosis.14 In contrast, Sousa et al. found no 

significant difference in mean age between PCOS patients and controls. They found that age may not affect PCOS 

http://www.healthinformaticsjournal.com/


Frontiers in Health Informatics 

ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access 

3243 

 

 

development or diagnosis.15 

Hormonal imbalances play a key role in the development of PCOS, and the levels of Follicle-Stimulating Hormone 

(FSH) and Luteinizing Hormone (LH) are particularly relevant.16 FSH and LH imbalances in PCOS women impair 

ovulation and cause ovarian cysts. The mean serum FSH, LH, and LH/FSH ratios reveal the study participants' hormonal 

profiles. PCOS and FSH/LH levels are disputed; the altered hypothalamic-pituitary-ovarian feedback system may cause 

increased FSH levels in PCOS.17 As a result of this communication breakdown, FSH output rises to compensate for 

ovulation. However, other studies suggest that FSH levels may not differ between women with PCOS and those without 

the illness.18 The LH ratio needs to be reviewed as the normal concentration of testosterone; it is less than 150 ng/dL 

(≤5.2 nmol/L), this seems effective while reviewing the lower level for PCOS. For example, the specific testosterone 

values ≤150 ng/dL (≤5.2 nmol/L) show an increase in PCOS, but at the same time if its value is ≥200 ng/dL (≥6.9 

nmol/L), which is for a female that might have an ovarian tumor.19 

PCOS and insulin resistance are linked, hence HbA1c values may be important when discussing PCOS.20 Polycystic 

ovarian syndrome (PCOS) is not diabetes, although it increases the risk of insulin resistance and poor glucose metabolism 

in women. In the present study, PCOS patients had higher fasting insulin levels than controls. The PCOS group had 

11.63±5.65 mIU/ml fasting insulin, while the control group had 5.85±2.91 Miu/ml. These findings support PCOS's 

substantial relationship with insulin resistance. According to Zhang et al., women with PCOS could be more likely to 

experience insulin resistance, which may result in higher levels of glucose in the blood and could lead to a high HbA1c.21 

However, GÜNGÖR et al. found no significant difference in HbA1C between groups.22 Despite contradicting findings, 

PCOS is linked to higher HbA1C levels. In women with PCOS, HbA1C was positively correlated with androgen levels 

suggesting a link between hormonal dysregulation and glycemic management.21 

In the current study, PCOS is associated with elevated prolactin levels. PCOS and controls have similar prolactin levels 

in a study conducted by Mahboobifard et al.23 Some findings demonstrate that PCOS may not continuously have 

increased prolactin levels; some authors suggest that BMI and insulin resistance may explain prolactin variations.24 

Compared to the probable and control groups, the case group had the highest mean serum testosterone level (1.20±0.42 

nmol/L). Serum testosterone levels varied significantly between groups (p=0.000). These findings indicate that the case 

group has the highest testosterone level. Zhang et al. examined serum testosterone levels in PCOS and non-PCOS 

women. This study found that PCOS patients had greater testosterone levels than controls. PCOS patients' high 

testosterone levels encourage hyperandrogenism.25 Sendur et al. reviewed studies on androgen levels in PCOS women 

and controls. PCOS patients had greater testosterone levels across all Middle Eastern women and Australian women, 

according to the analysis. These findings support the present study's observation of higher serum testosterone levels in 

the case group than in the control group.26 

 

LIMITATION OF THE STUDY 

The study is self-funded and does not receive any research funds from any institute or organization. It is a single-centered 

study conducted within a specific location or institution. The study has a short duration of six months. The sample size 

for the study is small. 

CONCLUSION 

The conclusion of the study indicates that there is a significant association between hormonal imbalances and the 

presence of PCOS, even in fertile women. The finding suggests that hormonal dysregulation is a key characteristic of 

PCOS irrespective of fertility status highlighting the need for targeted hormonal assessment and management in all 

women diagnosed with PCOS to improve overall health outcomes. 
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