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Abstract: Background: Polycystic ovary syndrome is a common endocrine and metabolic disorder among reproductive-age women. It 

is associated with insulin resistance, dyslipidemia, vitamin D deficiency and increased long-term cardiometabolic risk. Aim: To assess 

insulin level, lipid profile, vitamin D and HOMA-IR in women with PCOS. Materials and Methods: This observational case-control 

study included 250 women, comprising 125 PCOS cases and 125 healthy controls. PCOS was diagnosed according to Rotterdam criteria. 

Clinical history, anthropometry and ultrasonographic findings were recorded. Fasting blood sugar, fasting serum insulin, lipid profile, 

serum vitamin D and HOMA-IR were assessed and compared between cases and controls. Results: The mean age was comparable 

between cases and controls. Mean BMI was significantly higher in cases than controls. Irregular menstruation, weight gain, infertility, 

acne and hirsutism were significantly more common among PCOS women. Mean fasting blood sugar was 113.52 +/- 37.80 mg/dL in 

cases and 92.39 +/- 24.95 mg/dL in controls. Mean fasting insulin was significantly higher in cases, 16.58 +/- 5.28 uU/mL, compared to 

controls, 11.13 +/- 4.96 uU/mL. HOMA-IR >=2.5 was observed in 73.6% cases and 12% controls. Mean vitamin D level was significantly 

lower in cases, 12.15 +/- 6.8 ng/mL, compared to controls, 35.6 +/- 5.5 ng/mL. Total cholesterol, triglyceride and LDL cholesterol were 

significantly higher, while HDL cholesterol was significantly lower among cases. Conclusion: PCOS women have significantly higher 

insulin resistance, dyslipidemia and vitamin D deficiency compared to healthy women. Routine screening of fasting insulin, lipid profile, 

vitamin D and HOMA-IR is useful for early identification of metabolic risk in PCOS. 
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1. Introduction 
 

Polycystic ovary syndrome (PCOS) is one of the most 

common endocrine and metabolic disorders affecting 

women of reproductive age. It is characterized by ovulatory 

dysfunction, clinical or biochemical hyperandrogenism and 

polycystic ovarian morphology. According to Rotterdam 

criteria, diagnosis of PCOS is made when at least two of the 

following three features are present: oligo/anovulation, 

hyperandrogenism and polycystic ovaries on 

ultrasonography. PCOS has a wide clinical presentation 

including irregular menstruation, infertility, acne, hirsutism, 

obesity and metabolic abnormalities. 

 

Apart from reproductive dysfunction, PCOS is strongly 

associated with insulin resistance, compensatory 

hyperinsulinemia, dyslipidemia, impaired glucose 

metabolism and increased cardiovascular risk. Insulin 

resistance plays a central role in the pathophysiology of 

PCOS by increasing ovarian androgen production and 

reducing sex hormone binding globulin, thereby worsening 

hyperandrogenism. HOMA-IR is commonly used as a 

simple marker for assessing insulin resistance in clinical and 

research settings. 

 

Dyslipidemia is another important metabolic abnormality in 

PCOS. Women with PCOS commonly show increased total 

cholesterol, triglycerides, LDL cholesterol and reduced HDL 

cholesterol. These lipid disturbances may occur even in non-

obese PCOS women and increase future risk of metabolic 

syndrome and cardiovascular disease. Vitamin D deficiency 

has also been increasingly linked with PCOS. Low serum 

vitamin D levels may contribute to insulin resistance, altered 

glucose homeostasis, dyslipidemia and menstrual 

irregularity. Therefore, assessment of vitamin D status along 

with insulin level, lipid profile and HOMA-IR may help in 

early identification of metabolic derangements in PCOS 

women. 

 

2. Pathophysiology  
 

"Polycystic ovary syndrome (PCOS) is a complex endocrine 

and metabolic disorder characterized by hyperandrogenism, 

ovulatory dysfunction, and polycystic ovarian morphology. 

Its pathophysiology involves insulin resistance and 

compensatory hyperinsulinemia, which stimulate ovarian 

theca cells to produce excess androgens while reducing 

hepatic sex hormone-binding globulin (SHBG) production, 

increasing free testosterone levels. Altered hypothalamic-

pituitary-ovarian axis function, with increased luteinizing 

hormone (LH) secretion relative to follicle-stimulating 
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hormone (FSH), further enhances androgen production and 

impairs normal follicular maturation, leading to anovulation. 

Genetic predisposition, chronic low-grade inflammation, and 

environmental factors also contribute to the development 

and progression of PCOS." 

 

3. Aim and Objectives 
 

The aim of the present study was to assess insulin level, lipid 

profile, vitamin D and HOMA-IR in women with PCOS. 

The objectives of the study were to determine fasting insulin 

levels in women with PCOS and compare them with healthy 

controls, to assess lipid profile parameters in women with 

PCOS and compare them with healthy controls, to estimate 

serum vitamin D levels in women with PCOS and compare 

them with healthy controls, and to assess HOMA-IR levels 

in women with PCOS and compare them with healthy 

controls. 

 

4. Materials and Methods 
 

This observational case-control study was conducted among 

women of reproductive age group. A total of 250 subjects 

were included, comprising 125 women diagnosed with 

PCOS as cases and 125 healthy women as controls. PCOS 

was diagnosed according to Rotterdam criteria. Women 

fulfilling at least two of the following criteria were included 

as PCOS cases: oligo/anovulation, clinical or biochemical 

hyperandrogenism and polycystic ovarian morphology on 

ultrasonography. 

 

Women with known diabetes mellitus, thyroid disorder, 

hyperprolactinemia, Cushing syndrome, congenital adrenal 

hyperplasia, chronic systemic illness, pregnancy or those 

taking hormonal therapy, vitamin D supplementation or 

lipid-lowering drugs were excluded from the study. Written 

informed consent was obtained from all participants. 

 

Detailed history was taken regarding age, residence, 

religion, education, socioeconomic status, age of menarche, 

menstrual pattern, weight gain, infertility, acne, hirsutism 

and family history of PCOS. Anthropometric assessment 

was done, including height, weight and body mass index. 

Ultrasonography was performed to assess ovarian volume. 

 

Venous blood samples were collected after overnight 

fasting. Fasting blood sugar, serum insulin, lipid profile 

including total cholesterol, triglycerides, HDL cholesterol 

and LDL cholesterol, serum vitamin D and hormonal 

parameters were measured using standard laboratory 

methods. HOMA-IR was calculated using fasting glucose 

and fasting insulin levels. A HOMA-IR value >=2.5 was 

considered suggestive of insulin resistance. 

 

Data were entered and analyzed statistically. Quantitative 

variables were expressed as mean +/- standard deviation, 

while categorical variables were expressed as number and 

percentage. Comparison between cases and controls was 

performed using appropriate statistical tests. A p value <0.05 

was considered statistically significant. 

 

5. Results 
 

A total of 250 subjects were included, with 125 PCOS cases 

and 125 controls. The mean age of cases was 24.56 +/- 5.56 

years and controls was 24.12 +/- 4.51 years. Most subjects in 

both groups belonged to the 21-25 years age group. There 

was no significant difference in age distribution between 

groups, showing that both groups were comparable. 

 

Most subjects belonged to urban areas in both groups. Urban 

residence was present in 76% cases and 71.2% controls. 

Religion, educational status, socioeconomic status, family 

history of PCOS and age of menarche were also comparable 

between cases and controls. 

 

Clinical manifestations were significantly more common 

among PCOS cases. Irregular menstruation was present in 

82.4% cases compared to 18.4% controls. Weight gain was 

reported in 56% cases and 32.8% controls. Infertility, acne 

and hirsutism were also more frequent among cases. Ovarian 

volume >10 cc was present in 73.6% cases and only 3.2% 

controls. 

 

Mean BMI was significantly higher among cases, 27.12 +/- 

6.45 kg/m2, compared to controls, 22.03 +/- 2.71 kg/m2. 

Fasting blood sugar was also significantly higher in cases, 

113.52 +/- 37.80 mg/dL, compared to controls, 92.39 +/- 

24.95 mg/dL. 

 

Serum vitamin D levels were markedly lower in PCOS 

women. Vitamin D level <8 ng/mL was seen in 76% cases 

and only 3.2% controls. Mean vitamin D was 12.15 +/- 6.8 

ng/mL in cases and 35.6 +/- 5.5 ng/mL in controls. 

 

PCOS cases had significant dyslipidemia. Mean total 

cholesterol, triglyceride and LDL cholesterol levels were 

higher in cases, whereas mean HDL cholesterol was lower. 

Mean fasting insulin was significantly higher in cases, 16.58 

+/- 5.28 uU/mL, compared to controls, 11.13 +/- 4.96 

uU/mL. HOMA-IR >=2.5 was present in 73.6% cases and 

12% controls. Mean HOMA-IR was 3.42 +/- 0.86 in cases 

and 1.82 +/- 0.54 in controls. 

 

Table 1: Baseline characteristics of study subjects 
Parameters Cases Controls p value 

Mean age, years 24.56 +/- 5.56 24.12 +/- 4.51 0.869 

Urban residence 95 (76.0%) 89 (71.2%) 0.602 

Mean BMI, kg/m2 27.12 +/- 6.45 22.03 +/- 2.71 0.0001 

Family history of PCOS 15 (12.0%) 12 (9.6%) 0.684 

 

Paper ID: SR26720194826 DOI: https://dx.doi.org/10.21275/SR26720194826 2508 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 7, July 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

 
Graph 1: Baseline characteristics of study subjects 

 

Table 2: Clinical and ultrasonographic findings of study subjects 
Parameters Cases Controls p value 

Irregular menstruation 103 (82.4%) 23 (18.4%) 0.0001 

Weight gain 70 (56.0%) 41 (32.8%) 0.0001 

Infertility 30 (24.0%) 12 (9.6%) 0.0001 

Acne 15 (12.0%) 5 (4.0%) 0.0001 

Hirsutism 10 (8.0%) 3 (2.4%) 0.0001 

Ovarian volume >10 cc 92 (73.6%) 4 (3.2%) 0.0001 

 

 
Graph 2: Clinical and ultrasonographic findings of study subjects 

 

Table 3: Metabolic parameters and HOMA-IR of study subjects  
Parameter Cases Controls p value 

Mean fasting blood sugar, mg/dL 113.52 +/- 37.80 92.39 +/- 24.95 0.0001 

Mean fasting insulin, uU/mL 16.58 +/- 5.28 11.13 +/- 4.96 0.0001 

HOMA-IR <2.5 33 (26.4%) 110 (88.0%) 0.0001 

HOMA-IR >=2.5 92 (73.6%) 15 (12.0%) 0.0001 

 

 
Graph 3: Metabolic parameters and HOMA-IR of study subjects 

 

 Table 4: Vitamin D status of study subjects  
Vitamin D level Cases Controls p value 

<8 ng/mL 95 (76.0%) 4 (3.2%) 0.0001 

8-20 ng/mL 29 (23.2%) 35 (28.0%) 0.0001 

20-60 ng/mL 1 (0.8%) 86 (68.8%) 0.0001 

Mean vitamin D, ng/mL 12.15 +/- 6.8 35.6 +/- 5.5 0.0001 
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Graph 4: Vitamin D status of study subjects 

 

Table 5: Lipid profile comparison of study subjects 
Lipid parameter Cases Controls p value 

Total cholesterol, mg/dL 193.36 +/- 25.29 186.03 +/- 16.79 0.028 

Triglyceride, mg/dL 220.80 +/- 105.82 161.60 +/- 74.77 0.0001 

HDL cholesterol, mg/dL 45.82 +/- 7.54 50.13 +/- 6.79 0.0001 

LDL cholesterol, mg/dL 147.16 +/- 33.07 121.68 +/- 29.79 0.0001 

 

 
Graph 5: Lipid profile comparison of study subjects 

 

6. Discussion 
 

In the present study, PCOS women showed significant 

metabolic, hormonal and biochemical differences compared 

to healthy controls. The mean age was comparable between 

cases and controls, indicating that observed metabolic 

differences were more likely related to PCOS status rather 

than age. Similar reproductive-age predominance was 

reported by Mukhopadhyay et al., Rahsepar et al. and other 

Indian studies. 

 

The mean BMI was significantly higher among PCOS cases 

compared to controls. Increased BMI is an important factor 

in PCOS because obesity worsens insulin resistance, 

hyperinsulinemia and androgen excess. Mukhopadhyay et al. 

also reported significantly higher BMI in PCOS women 

compared to controls. Sethi et al. found that obese PCOS 

women had significantly higher insulin levels and HOMA-

IR than lean PCOS women. 

 

Clinical manifestations such as irregular menstruation, 

weight gain, infertility, acne and hirsutism were significantly 

more common among cases. This supports the classical 

clinical profile of PCOS, where ovulatory dysfunction and 

androgen excess are central features. Ovarian volume >10 cc 

was also significantly higher among cases, supporting the 

ultrasonographic component of Rotterdam criteria. 

 

The present study found significantly higher fasting blood 

sugar, fasting insulin and HOMA-IR in cases. HOMA-IR 

>=2.5 was present in 73.6% cases compared to only 12% 

controls. These findings indicate a strong association 

between PCOS and insulin resistance. Similar observations 

were reported by Lath et al., Patil et al., Agarwala et al. and 

Bharti et al., who found increased fasting insulin and 

HOMA-IR in PCOS women. 

 

Vitamin D deficiency was markedly more common among 

PCOS women. Mean vitamin D level was much lower in 

cases than controls. Hahn et al., Yildizhan et al., Li et al. and 

Mukhopadhyay et al. also reported low vitamin D levels in 

PCOS women and its association with insulin resistance and 

metabolic risk factors. 

 

Dyslipidemia was significantly more frequent in PCOS 

women. Cases had higher total cholesterol, triglyceride and 

LDL cholesterol, along with lower HDL cholesterol. These 

findings are consistent with Lath et al. and Patil et al., who 

reported significant lipid abnormalities in PCOS women. 

Thus, PCOS should be considered not only a reproductive 

disorder but also a metabolic disorder requiring early 

screening and intervention. 

 

7. Strength of Study 
 

• The study included a good sample size of 250 women 

with equal distribution of 125 PCOS cases and 125 

controls, making comparison more reliable.  

• The study assessed multiple important metabolic 

parameters, including fasting insulin, lipid profile, 
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vitamin D and HOMA-IR, giving a comprehensive 

metabolic evaluation of PCOS women.  

• The study provides useful local hospital-based data 

regarding metabolic risk in PCOS women.  

 

8. Limitations of Study 
 

• This was a single-centre hospital-based study, so the 

findings may not represent the general population.  

• The observational case-control design can show 

association but cannot prove causation.  

• Long-term follow-up was not done, so future risk of 

diabetes, metabolic syndrome and cardiovascular disease 

could not be assessed.  

 

9. Conclusion 
 

The present study concludes that women with PCOS have 

significantly higher BMI, fasting blood sugar, fasting insulin 

and HOMA-IR compared to healthy controls. Insulin 

resistance was highly prevalent among PCOS women, with 

HOMA-IR >=2.5 observed in 73.6% cases. This highlights 

the central role of insulin resistance in PCOS 

pathophysiology. 

 

PCOS women also showed significant dyslipidemia, 

characterized by higher total cholesterol, triglycerides and 

LDL cholesterol, along with lower HDL cholesterol. These 

lipid abnormalities increase the risk of future cardiovascular 

complications. 

 

Vitamin D deficiency was markedly more common among 

PCOS cases, suggesting its possible association with insulin 

resistance and metabolic dysfunction. Routine assessment of 

vitamin D, fasting insulin, lipid profile and HOMA-IR may 

help in early detection of metabolic risk in PCOS women. 

 

Therefore, PCOS should be managed with a comprehensive 

approach focusing not only on reproductive symptoms but 

also on metabolic screening, lifestyle modification and 

prevention of long-term complications such as type 2 

diabetes mellitus, metabolic syndrome and cardiovascular 

disease. 
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