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INTRODUCTION
PCOS was first described by Stein and Leventhal in 1935 [1]. PCOS 
is a complex endocrine disorder characterised by amenorrhoea, 
hirsutism, obesity, and polycystic ovaries. It is a multifactorial 
condition involving genetic, hormonal, and environmental influences, 
typically beginning at puberty and affecting women of reproductive 
age [2,3]. The global prevalence ranges from 6-13% [4], while in India 
it varies widely from 3.7-22.5% [5], depending on diagnostic criteria 
and population studied. PCOS is a growing public health concern 
due to its significant reproductive and metabolic complications, 
with insulin resistance and hyperinsulinaemia playing a central role 
in manifestations such as anovulation, acne, hirsutism, and infertility. 
Furthermore, it is associated with an increased risk of long-term 
complications including Type 2 Diabetes Mellitus, dyslipidaemia, 
metabolic syndrome, and cardiovascular disease [6-8].

Magnesium plays a crucial role in glucose metabolism and insulin 
signalling, and its deficiency may be associated with impaired glucose 
tolerance in PCOS [9]. Additionally, dyslipidaemia and thyroid dysfunction, 
particularly subclinical hypothyroidism, further worsen metabolic and 
reproductive outcomes [10,11]. HbA1c serves as an important marker 
of long-term glycaemic control and helps identify increased diabetes 
risk in these patients. Although several studies have evaluated individual 
metabolic abnormalities in PCOS [12,13], comprehensive assessment 
of multiple biochemical parameters remains limited, highlighting the 
need for the present study to assess these parameters in women with 
PCOS attending a tertiary care hospital.

MATERIALS AND METHODS
A cross-sectional descriptive study was conducted in the 
Departments of Obstetrics and Gynaecology and Biochemistry 

at MPGIMER, MUHS, Nashik, Maharashtra, India from July 2025 
to January 2026 after obtaining ethical clearance and informed 
consent (MPGI/IEC/Outward number/114/2025). During the study 
period, a total of 100 women aged 18-40 years, diagnosed with 
PCOS according to the Rotterdam criteria were included [14].

Inclusion criteria:

•	 Women aged 18-40 years;

•	 Diagnosed with PCOS based on the Rotterdam criteria 
(presence of at least two of the following: oligo/anovulation, 
clinical and/or biochemical signs of hyperandrogenism, and 
polycystic ovaries on ultrasound);

•	 Willing to provide informed consent to participate in the study.

Exclusion criteria:

1.	 Women with untreated or uncontrolled endocrine disorders known 
to affect ovulation, menstrual function, or androgen metabolism, 
including untreated hypothyroidism or hyperthyroidism requiring 
immediate medical management, hyperprolactinaemia, Cushing 
syndrome, congenital adrenal hyperplasia, acromegaly, adrenal 
disorders, androgen-secreting ovarian tumours;

2.	 Pregnant or lactating women;

3.	 Women on medications known to affect serum magnesium 
levels, lipid profile, thyroid function, or HbA1c (e.g., magnesium 
supplements, statins, thyroid medications, or anti-diabetic 
drugs) within the last three months;

4.	 Women with chronic illnesses such as renal failure, liver disease, 
or cardiovascular disease;

5.	 Women with a history of recent surgery or acute illness in the 
past three months.
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ABSTRACT
Introduction: Polycystic Ovary Syndrome (PCOS) is a common 
endocrine disorder associated with metabolic and hormonal 
abnormalities that predispose women to long-term health 
complications. Alterations in serum magnesium levels, lipid 
profile, thyroid function, and glycaemic status may contribute to 
increased risks of diabetes mellitus and cardiovascular disease. 
Evaluating these parameters in women with PCOS can facilitate 
early identification of metabolic disturbances and support timely 
interventions to improve health outcomes.

Aim: To assess the demographic profile and biochemical 
parameters in women with PCOS.

Materials and Methods: A cross-sectional descriptive study was 
conducted in the Departments of Obstetrics and Gynaecology and 
Biochemistry at a tertiary care hospital in Nashik, Maharashtra, 
India. A total of 100 women aged 18-40 years diagnosed with 

PCOS as per the Rotterdam criteria were included over a period of 
six months from July 2025 to January 2026. Key variables included 
magnesium levels, lipid fractions, Thyroid Stimulating Hormone 
(TSH), Free Tetraiodothyronine (T4), and Glycated haemoglobin 
(HbA1c), while potential confounders such as Body Mass Index 
(BMI), diet, lifestyle, and medication use were documented.

Results: Most of the patients were aged 21-30 years (53%), with 
a mean age of 28.41±6.20 years. Mean serum magnesium was 
1.60±0.25 mg/dL. Dyslipidaemia was observed with elevated 
total cholesterol (211.23±29.13 mg/dL) and Low Density 
Lipoprotein (LDL) (123.44±31.28 mg/dL), while the mean HbA1c 
was 6.16±0.85%, suggesting an increased risk of diabetes.

Conclusion: The findings emphasise the need for routine 
metabolic and endocrine evaluation in women with PCOS to 
facilitate early identification of associated abnormalities and 
guide timely clinical management.
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Sample size: A retrospective sample size calculation was performed 
using the reported prevalence of subclinical hypothyroidism in 
women with PCOS (22.5%) from a comparable Indian tertiary-care 
study (Sinha U et al.,) [11]. Using the formula n=Z²pq/d² (Z=1.96 for 
95% confidence, p=0.225, q=0.775, absolute precision d=10%), 
the minimum required sample size was 67. A total of 100 women 
with PCOS were enrolled, exceeding this requirement and providing 
an adequate margin for missing data and improved precision for the 
additional biochemical parameters assessed.

Study Procedure
The demographic profile of patients, and lifestyle characteristics of 
patients were recorded. The study evaluated serum magnesium, 
lipid profile (total cholesterol, triglycerides, High Density Lipoprotein 
(HDL), LDL, Very Low Density Lipoprotein (VLDL), TC/HDL ratio, 
LDL/HDL ratio), thyroid function tests (TSH, Free T4, T3, T4), and 
glycaemic parameters (HbA1c and fasting blood glucose). Fasting 
venous blood samples were analysed using standard laboratory 
methods: serum magnesium by colorimetric assay, lipid profile by 
enzymatic methods, thyroid function tests by chemiluminescent 
immunoassay, and HbA1c by HPLC technique [15].

Biochemical parameters were classified as normal or abnormal using 
established clinical guideline recommendations and the reference 
intervals adopted by the hospital laboratory. Serum magnesium 
was considered normal at 1.7-2.2 mg/dL [15]. Total cholesterol was 
classified as normal when <200 mg/dL, triglycerides <150 mg/dL, 
HDL cholesterol ≥50 mg/dL (women), and LDL cholesterol <100 mg/
dL, according to the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP ATP III) recommendations [16]. VLDL was 
considered normal within the laboratory reference range of 5-30 mg/
dL. The TC/HDL ratio and LDL/HDL ratio were considered elevated 
when >4.5 and >3.5, respectively. Thyroid function tests were 
interpreted according to the hospital laboratory reference ranges 
(TSH 0.4-4.5 mIU/L, Free T4 0.8-1.8 ng/dL, T3 0.8-2.0 ng/mL, and 
T4 5.0-12.0 µg/dL) [15]. Glycaemic status was classified according to 
the American Diabetes Association (ADA) criteria, with HbA1c <5.7% 
and fasting plasma glucose <100 mg/dL considered normal [17].

STATISTICAL ANALYSIS
Statistical analysis was performed using Statistical Package for 
the Social Sciences (SPSS) version 23.0 (IBM Corp., Armonk, NY, 
USA). Descriptive statistics (mean, SD, frequency, percentages) 
were calculated. Continuous variables were expressed as mean±SD 
and categorical variables were summarised as frequencies and 
percentages.

RESULTS
[Table/Fig-1] shows that most of the patients were aged 21-30 
years (53%), with a mean age of 28.41±6.20 years.

Phenotype A predominated in the study population (76%), 
accounting for more than three-fourths of all PCOS cases [Table/
Fig-2]. In women with PCOS, most participants fulfilled the 
Rotterdam criteria, with high proportions showing polycystic ovaries 
on ultrasound (94%) [Table/Fig-3].

Assessment of hirsutism using the Ferriman-Gallwey scoring system 
[18] showed that the majority of participants had moderate hirsutism 
(51%), followed by mild (25%) and severe (24%) forms. The mFG 
score was assessed in all 100 participants; hence, [Table/Fig-4] 
reflects the mFG severity distribution across the entire cohort and 
is not restricted to the subset with clinically documented hirsutism 
(76%) in [Table/Fig-3], as structured scoring can identify mFG-
positive women (score ≥8) who were not documented as having 
hirsutism as a presenting clinical symptom. The mean Ferriman-
Gallwey score was 20.2±6.66 [Table/Fig-4].

The mean systolic blood pressure was 124.52±9.74 mmHg, and 
the mean diastolic blood pressure was 80.79±6.56 mmHg.

Demographic data of patients n (%)

Age group 
(years)

18-20 10 (10.0)

21-30 53 (53.0)

31-40 37 (37.0)

Height (cm)

<150 19 (19.0)

150-159 46 (46.0)

160-169 19 (19.0)

≥170 16 (16.0)

Weight (kg)

<50 09 (09.0)

50-69 48 (48.0)

70-89 39 (39.0)

≥90 04 (4.0)

BMI (kg/m²)

Normal weight (<25 kg/m²) 27 (27.0)

Overweight (25-29.9 kg/m²) 56 (56.0)

Obese (≥30 kg/m²) 17 (17.0)

Education level

Nil 03 (3.0)

Up to 10th Standard 26 (26.0)

>10th Standard 71 (71.0)

[Table/Fig-1]:	 Demographic profile of patients.

Rotterdam phenotype Diagnostic components n (%)

Phenotype A O + H + P 76 (76.0)

Phenotype B O + H 06 (6.0)

Phenotype C H + P 09 (9.0)

Phenotype D O + P 09 (9.0)

[Table/Fig-2]:	 Distribution of Rotterdam PCOS phenotypes.

Parameters n (%)

Clinical 
manifestations

Oligoanovulation 89 (89.0)

Clinical hyperandrogenism 76 (76.0)

Biochemical hyperandrogenism 82 (82.0)

Polycystic ovaries on ultrasound 94 (94.0)

Symptoms of 
hyperandrogenism

Hirsutism 76 (76.0)

Acne 58 (58.0)

Alopecia 34 (34.0)

Weight gain 55 (55.0)

Menstrual history

Oligomenorrhoea 65 (65.0)

Amenorrhoea 19 (19.0)

Irregular cycles 84 (84.0)

Regular cycles 16 (16.0)

Medical conditions

Family history of diabetes 36 (36.0)

Family history of PCOS 42 (42.0)

Known thyroid disorder 22 (22.0)

Hyperprolactinoemia 15 (15.0)

Medication* 
history

No medication 74 (74.0)

Oral contraceptive pills (past) 12 (12.0)

Metformin (past) 09 (9.0)

Thyroid medication (past) 06 (6.0)

[Table/Fig-3]:	 Clinical characteristics, menstrual history, medical history and medi-
cation history of women with PCOS.
*- medication use occurred >3 months before enrolment

Hirsutism severity
Modified ferriman-

gallwey score n (%)

Mild 8-16 25 (25.0)

Moderate 17-24 51 (51.0)

Severe ≥25 24 (24.0)

Mean mFG score 20.2±6.66

[Table/Fig-4]:	 Distribution of hirsutism severity based on modified Ferriman-Gall-
wey (mFG) score.
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where they reported the mean age of the participants was 27.0±4 
years, with the most common age group being 25-30 years (56%) 
[8]. A majority of participants (56%) were pre-obese in the study 
by Dhakal S et al., [19]. Most participants fulfilled the Rotterdam 
criteria, with high prevalence of polycystic ovaries, oligoanovulation, 
and hyperandrogenism. Dhakal S et al., in their study showed that 
patients presented with clinical symptoms like inability to conceive 
(36%), followed by irregular cycle (33%), and abnormal bleeding 
(31%) [19].

Biochemical profile Mean±SD

Magnesium (mg/dL) 1.60±0.25

Lipid profile

Total cholesterol (mg/dL) 211.23±29.13

Triglycerides (mg/dL) 149.14±44.21

HDL (mg/dL) 44.32±8.35

LDL (mg/dL) 123.44±31.28

VLDL (mg/dL) 29.3±9.18

TC/HDL ratio 5.26±0.89

LDL/HDL ratio 3.51±0.72

Thyroid function profile

TSH (mIU/L) 5.29±2.64

Free T4 (ng/dL) 1.19±0.34

T3 (ng/mL) 1.37±0.32

T4 (µg/dL) 8.41±1.91

Glycaemic and insulin 
resistance parameters

HbA1c levels 6.16±0.85

Fasting glucose (mg/dL) 108.4±20.29

[Table/Fig-7]:	 Biochemical profile of PCOS patients.

Parameter
Kokate PH 

et al.,
Babar B et al., 

[20]
Swetha N et al., 

[21]

Magnesium (mg/dL) 1.60±0.25 Not reported 2.01±0.30

Fasting glucose (mg/dL) 108.4±20.29 98.5±12.3 98.3±9.02

HbA1c (%) 6.16±0.85 Not reported Not reported

Total cholesterol (mg/dL) 211.23±29.13 Not reported 182.23±9.26

Triglycerides (mg/dL) 149.14±44.21 145.8±34.7 116.76±12.90

HDL (mg/dL) 44.32±8.35 42.1±8.5 40.33±3.90

LDL (mg/dL) 123.44±31.28 126.3±30.2 118.54±9.07

TSH (mIU/L) 5.29±2.64 Not reported Not reported

[Table/Fig-8]:	 Comparative table present study vs previous studies [20,21].

[Table/Fig-5]:	 Lifestyle characteristics.

Parameter Normal range/Cut-off Normal n (%) Abnormal n (%)

Magnesium 1.7-2.2 mg/dL 35 (35) 65 (65)

Total cholesterol <200 mg/dL 38 (38) 62 (62)

Triglycerides <150 mg/dL 52 (52) 48 (48)

HDL ≥50 mg/dL 60 (60) 40 (40)

LDL <100 mg/dL 58 (58) 42 (42)

VLDL 5-30 mg/dL 55 (55) 45 (45)

TC/HDL ratio ≤4.5 30 (30) 70 (70)

LDL/HDL ratio ≤3.5 33 (33) 67 (67)

TSH 0.4-4.5 mIU/L 41 (41) 59 (59)

Free T4 0.8-1.8 ng/dL 88 (88) 12 (12)

T3 0.8-2.0 ng/mL 92 (92) 8 (8)

T4 5.0-12.0 µg/dL 90 (90) 10 (10)

HbA1c <5.7% 36 (36) 64 (64)

Fasting glucose <100 mg/dL 36 (36) 64 (64)

[Table/Fig-6]:	 Distribution of normal and abnormal biochemical parameters (n=100).

DISCUSSION
In the present study, the highest prevalence of PCOS was 
observed in the 21-30 years age group (53%), with a mean age 
of 28.41±6.20 years, comparable to findings by Rajbanshi I et al., 

When compared with previous studies, similar metabolic 
disturbances were observed. Babar B et al., reported elevated 
fasting glucose (98.5±12.3 mg/dL), increased LDL (126.3±30.2 
mg/dL), elevated triglycerides (145.8±34.7 mg/dL), and reduced 
HDL (42.1±8.5 mg/dL), supporting the atherogenic pattern seen 
in the present study [20]. Swetha N et al., reported biochemical 
parameters in PCOS patients and observed that the mean serum 
magnesium level was 2.01±0.30 mg/dL [Table/Fig-8] [20,21]. These 
NCEP ATP III cut-offs remain the standard categorical reference 
ranges used for descriptive classification of dyslipidaemia in current 
PCOS literature [20]. The subsequent 2018 AHA/ACC/multi-society 
cholesterol guideline retained the same numerical LDL-C and total 
cholesterol thresholds but reoriented its recommendations toward 
individualised, risk-based statin-eligibility decisions rather than 
providing revised categorical cut-offs for descriptive classification; 
as the present study is descriptive rather than a treatment/risk-
stratification study, the ATP III criteria were therefore retained [22].

Limitation(s)
The present study was limited by its single-centre, hospital-based 
design and small sample size, which may restrict the generalisability 
of findings in women with PCOS. Self-reported lifestyle and dietary 
data may have introduced bias, and the study population may 
not fully represent the general community. Therefore, large-scale 
longitudinal studies are recommended to better understand the 
long-term outcomes of PCOS.

CONCLUSION(S)
The present study demonstrated that women with PCOS exhibited 
biochemical abnormalities, including low serum magnesium levels, 
dyslipidaemia, abnormal thyroid function test parameters, and 
impaired glycaemic control. These findings highlight the importance 
of comprehensive metabolic and endocrine evaluation in women 
with PCOS for the early identification and appropriate management 
of metabolic abnormalities.
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