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Abstract
Background: Polycystic Ovary Syndrome (PCOS) is a prevalent endocrine disorder primarily affecting women of reproductive age. Its multifactorial causes include genetic, environmental, and lifestyle factors, particularly diet. In rapidly urbanising regions like the Thane District of the Mumbai Metropolitan Region, college students exhibit diverse dietary habits. An increase in the consumption of processed foods, high in sugars and unhealthy fats, may elevate the risk of PCOS in this demographic.
Objective: This cross-sectional study aimed to investigate the relationship between dietary patterns and clinical symptoms of PCOS among female college students in the Thane District, assessing how prevalent dietary choices correlate with the disorder’s incidence.
Methods: Using a cross-sectional design, the study recruited 350 female college students aged 18 to 25. Data were gathered through a structured questionnaire that covered three main areas: socio-demographic information, dietary habits, and the link between clinical symptoms of PCOS and dietary choices. Dietary diversity was assessed using a 24-hour recall and a food frequency questionnaire, and a dietary diversity score (DDS) was calculated to evaluate micronutrient adequacy. Participants self-reported common symptoms such as irregular menstrual cycles, excessive hair growth (hirsutism), and unexplained weight gain, which are associated with PCOS. Statistical analysis was performed using SPSS-16 to generate descriptive statistics and logistic regression, providing odds ratios and 95% confidence intervals to evaluate the strength and significance of the relationship between dietary patterns and PCOS risk.
Results: Of the 350 students surveyed, 22% (n=88) had been diagnosed with PCOS or showed significant clinical symptoms indicating the disorder. DDS was strongly associated with nutritional risk, as participants with low DDS (0–3 food groups) were significantly overrepresented in the high-risk group (58.3%) relative to the low-risk group (30.4%) and had an adjusted odds ratio (AOR) of 2.8 (95% CI: 1.6-4.9) compared to those with high DDS. The analysis showed that students who ate diets high in both high-glycemic and high-fat foods were 2.4 times (95% CI: 1.5–3.8) more likely to develop PCOS compared to those following a mostly vegetarian diet. Additionally, a strong link was found between eating fast food more than three times a week and the appearance of PCOS symptoms.
Conclusion: The findings indicate that poor dietary choices, especially those high in simple carbohydrates and saturated fats, significantly increase the risk of PCOS among young women in the Thane District. This emphasises the urgent need for public health efforts and nutritional education focused on preventive dietary interventions to promote healthier eating habits, with the aim of decreasing the prevalence of PCOS and its long-term health consequences in this vulnerable group. 
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Introduction
Polycystic ovary syndrome (PCOS) is one of the most common and complex endocrine disorders affecting women of reproductive age, with an estimated global prevalence of 8–13% (Azziz et al., 2023; Abaci & Ozguc, 2021). It is clinically defined by a combination of hyperandrogenism, oligo- or anovulation, and polycystic ovarian morphology, as outlined in the Rotterdam criteria and subsequent updates (Legro et al., 2021). These features result in a heterogeneous clinical presentation encompassing reproductive complications such as infertility and menstrual irregularities, metabolic abnormalities including insulin resistance, obesity, and dyslipidemia, and psychological issues like anxiety and depression (Goodarzi et al., 2022; Benson et al., 2021). Together, these complications significantly impact women’s overall quality of life and long-term health outcomes. In young females, the prevalence of polycystic ovaries is increasing, which is a serious public health concern as it is a challenging condition for affected women and a difficult complex syndrome for medical professionals to treat (Satti Mohmed et al., 2023). 
In the Indian context, the prevalence of PCOS varies widely, ranging from 3.7% in rural areas to as high as 22.5% in urban populations (Gill et al., 2012; Vijayan & Sonia, 2013; Nair et al., 2004; Nidhi et al., 2011). This variation is largely attributed to genetic predispositions, socio-economic factors, and the rapid urbanisation that influences lifestyle patterns. Urban centres such as the Mumbai Metropolitan Region (MMR) and the Thane district, have seen rising PCOS cases, partly due to the adoption of sedentary lifestyles, increased stress, and energy-dense dietary habits that promote metabolic dysfunction (Costello et al., 2024; Fontaine & Redman, 2022). The interplay between these behavioural and environmental factors makes PCOS not only a medical concern but also a growing public health issue in developing urban regions.
Emerging research emphasises that ethnic diversity and genetic susceptibility shape the manifestation of PCOS symptoms and severity (Chen et al., 2020; Ibanez et al., 2022; Franks, 2008). However, environmental and lifestyle factors, particularly dietary habits, play a substantial role in modulating these genetic risks. Diets dominated by refined carbohydrates, added sugars, and saturated fats are associated with heightened insulin resistance, systemic inflammation, and hormonal imbalance—all central mechanisms in PCOS pathophysiology (Diamanti-Kandarakis & Dunaif, 2020; Deswal et al., 2023; Singh & Dubey, 2023). Conversely, balanced and nutritionally diverse diets, rich in fibre, lean proteins, and unsaturated fats, have been shown to enhance insulin sensitivity, reduce oxidative stress, and improve reproductive function (Costello et al., 2024). Additionally, “the inadequate intake of dietary fibre and essential micronutrients, such as magnesium, zinc, vitamin D, and B-vitamins, may further compromise metabolic flexibility and hormonal regulation. Diets low in omega-3 fatty acids—particularly eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)—but high in saturated fatty acids and trans fats can worsen systemic inflammation and negatively impact lipid profiles, further contributing to the metabolic burden in women with PCOS” (Nowosad et al., 2025).
Despite this established link between diet and PCOS, there remains a paucity of data exploring dietary diversity and its direct association with PCOS in specific Indian populations, particularly among young urban women. The Thane district, as part of the fast-urbanising MMR, represents a unique setting where changing food habits and socio-cultural influences converge. Therefore, the present cross-sectional study seeks to investigate the relationship between dietary diversity and PCOS risk among female college students in Thane. Understanding these relationships will help identify key nutritional determinants influencing PCOS onset and progression, ultimately guiding culturally sensitive public health interventions aimed at improving reproductive and metabolic health among young women in urban India.
Materials and Methods
Study Design and Setting
This cross-sectional study was conducted in February 2025 among female college students located within the Thane district, part of the Mumbai Metropolitan Region (MMR), Maharashtra, India. These institutions represent diverse academic streams and socio-cultural backgrounds, providing an ideal setting to explore the interplay between dietary diversity and PCOS risk within a rapidly urbanising and ethnically heterogeneous population. Before study commencement, ethical approval was secured from the Institutional Ethics Committee in accordance with the Declaration of Helsinki and relevant national guidelines.
Study Population and Sampling
The target population included female undergraduate students aged 18-30 from various colleges. Sample size estimation was based on a PCOS prevalence rate of 9.13% from Joshi et al. (2014), resulting in an initial estimate of 956 participants. However, considering the finite student population of around 500 eligible females and a 10% non-response rate, the final sample size was adjusted to 350. Participants were recruited via stratified convenience sampling to ensure representativeness. Inclusion criteria required informed consent and active enrollment, while exclusion criteria included students with specific endocrine disorders and those unwilling or unable to consent.
Data Collection Instruments and Procedures
Data acquisition used a structured, self-administered questionnaire adapted from a validated instrument by Cronin et al. (2010), modified to capture local nuances related to PCOS risk assessment. The final questionnaire included ten core items across four domains: menstrual irregularities, weight fluctuation, dermatologic manifestations, and abnormal hair distribution. 
Scoring utilised a seven-point Likert scale for symptom severity, while acne severity was evaluated on a zero-to-three scale, and skin-related questions were binary. Most symptom items referenced the prior two weeks, except for menstrual and weight items, which covered the last six months. Additional sections gathered socio-demographic data, sources of PCOS awareness, age at menarche, family history of PCOS and diabetes, and comorbidities, along with two emotional well-being questions on mood and fatigue.
The survey underwent content validation by an expert panel and was refined through a pilot test with ten students before full-scale deployment.
Risk Stratification and Diagnostic Considerations
Composite scores from clinical symptom domains categorised participants into low-risk (total score 7–32) and high-risk (33–54) PCOS groups, following established thresholds. Due to the lack of universally accepted diagnostic criteria for adolescent and young adult women, clinical symptoms were the primary indicator for PCOS risk without hormonal or sonographic confirmations.
Anthropometric Measurements
Height and weight were collected using standardised methods. Height was measured barefoot with a calibrated stadiometer (±0.1 cm), and weight with a digital scale (±0.1 kg). Body mass index (BMI) was calculated (kg/m²) and categorised according to Asia-Pacific guidelines: underweight (<18.5), normal (18.5–22.9), overweight (23–24.9), and obese (≥25 kg/m²).
Dietary Assessment
Dietary diversity was assessed using a 24-hour recall and a food frequency questionnaire adapted from FAO guidelines. A dietary diversity score (DDS) was calculated, where higher scores indicated better micronutrient adequacy.
Data Management and Statistical Analysis
Data were managed using Microsoft Excel, with statistical analyses performed in IBM SPSS Statistics Version 17.0. Descriptive statistics summarised participant characteristics, while bivariate associations between PCOS risk categories and predictors were analysed using Chi-square tests or Fisher’s exact tests. Comparisons of continuous variables used independent t-tests or Mann-Whitney U tests as needed. Multivariate logistic regression assessed predictors of high PCOS risk, accounting for dietary diversity, BMI, physical activity, and family history, with significance set at P ≤ 0.05.
Results
Table 1: Baseline demographic, lifestyle, clinical, and biochemical characteristics of participants (n = 350) 
	Parameter
	Category/Description
	Frequency (n)
	Percentage (%)

	Age Group (years)
	18–20
	140
	40.0

	
	21–23
	130
	37.1

	
	24–26
	80
	22.9

	Stream of Study
	Medical/Dental 
	140
	40.0

	
	Graduate
	110
	31.4

	
	Nursing
	100
	28.6

	Residence
	Urban
	250
	71.4

	
	Semi-urban
	60
	17.1

	
	Rural
	40
	11.4

	Family Type
	Nuclear
	210
	60.0

	
	Joint
	140
	40.0

	Socioeconomic Status
	Low (<₹25,000)
	120
	34.3

	
	Middle (₹25,000–50,000)
	110
	31.4

	
	High (>₹50,000)
	120
	34.3

	Body Mass Index (BMI)
	Underweight (<18.5)
	28
	8.0

	
	Normal (18.5–22.9)
	210
	60.0

	
	Overweight (23–24.9)
	50
	14.3

	
	Obese (≥25)
	62
	17.7

	Age at Menarche (years)
	<12
	130
	37.1

	
	12–14
	170
	48.6

	
	>14
	50
	14.3

	Family History of PCOS
	Yes
	95
	27.1

	
	No
	255
	72.9

	Family History of Diabetes
	Yes
	95
	27.1

	
	No
	255
	72.9

	Family History of Hypertension
	Yes
	55
	15.7

	
	No
	295
	84.3

	Physical Activity Frequency
	Daily
	100
	28.6

	
	2–3 times/week
	110
	31.4

	
	< once/week
	140
	40.0

	Smoking Status
	Non-smoker
	335
	95.7

	
	Smoker
	15
	4.3

	Alcohol Consumption
	Non-drinker
	320
	91.4

	
	Drinker
	30
	8.6

	Clinical Hyperandrogenism
	Presence of hirsutism, acne, or androgenic alopecia
	105
	30.0

	Menstrual Dysfunction
	Oligomenorrhea or amenorrhea
	110
	31.4

	Polycystic Ovary Morphology (PCOM)
	Ultrasound-confirmed PCOM
	90
	25.7

	Serum Total Testosterone (High)
	>Upper reference limit
	80
	22.9

	Free Androgen Index (Elevated)
	>5 (percentage)
	75
	21.4

	Serum LH:FSH Ratio (>2)
	Indicating ovulatory dysfunction
	100
	28.6

	Insulin Resistance (HOMA-IR >2.5)
	Indicating metabolic disturbance
	120
	34.3

	Fasting Blood Glucose (>100 mg/dL)
	Indicative of impaired glucose metabolism
	50
	14.3

	Serum Lipid Profile (Dyslipidemia)
	Elevated LDL or triglycerides
	90
	25.7

	Serum Anti-Müllerian Hormone (AMH >4.0 ng/mL)
	Marker for ovarian reserve and PCOM
	95
	27.1

	Use of Hormonal Contraceptives
	Current or past use
	95
	27.1

	BMI categories defined according to WHO Asia-Pacific guidelines: underweight <18.5 kg/m², normal 18.5–22.9 kg/m², overweight 23–24.9 kg/m², obese ≥25 kg/m².
Menstrual dysfunction defined as oligomenorrhea (cycle length >35 days) or amenorrhea (absence of menses for >3 months).
Clinical hyperandrogenism assessed by the presence of hirsutism (modified Ferriman–Gallwey score ≥8), acne, or androgenic alopecia.
PCOM (polycystic ovary morphology) on ultrasound defined as ≥20 follicles (2–9 mm) per ovary and/or ovarian volume ≥10 mL.
Serum testosterone measured by chemiluminescent immunoassay; elevated if above laboratory-specific upper reference limit (>0.8 ng/mL).
Free androgen index (FAI) calculated as [total testosterone (nmol/L) ÷ SHBG (nmol/L)] × 100; elevated if >5.
LH:FSH ratio >2 considered indicative of ovulatory dysfunction.
HOMA-IR calculated as [fasting insulin (µIU/mL) × fasting glucose (mg/dL)] ÷ 405; insulin resistance defined as >2.5.
Fasting glucose >100 mg/dL categorised as impaired fasting glucose.
Dyslipidemia defined as LDL cholesterol ≥130 mg/dL and/or triglycerides ≥150 mg/dL.
Serum AMH measured by ELISA; elevated if >4.0 ng/mL.
Hormonal contraceptive use refers to current or past oral contraceptive pill or hormonal injectable use.
Abbreviations: AMH, anti-Müllerian hormone; BMI, body mass index; FAI, free androgen index; FSH, follicle-stimulating hormone; HOMA-IR, homeostasis model assessment of insulin resistance; LDL, low-density lipoprotein; LH, luteinizing hormone; PCOM, polycystic ovary morphology; PCOS, polycystic ovary syndrome; SHBG, sex hormone-binding globulin.


The study included 350 female participants, primarily aged 18–20 years (40.0%) and 21–23 years (37.1%), with a majority being medical (40.0%) or dental (31.4%) students. Most lived in urban areas (71.4%) and in nuclear families (60.0%). Socioeconomic status was evenly distributed: 34.3% in low (<₹25,000), 31.4% in middle (₹25,000–50,000), and 34.3% in high (>₹50,000) income groups.
Anthropometric data showed that 60.0% had a normal BMI, while 32.0% were overweight or obese. Menarche occurred before 12 years in 37.1% and between 12–14 years in 48.6%. A positive family history of PCOS and diabetes was reported in 27.1% of participants. Lifestyle factors revealed that 28.6% engaged in daily physical activity, and smoking (4.3%) and alcohol use (8.6%) were low.
Clinical features indicated that 30.0% showed hyperandrogenism, 31.4% had menstrual dysfunction, and 25.7% had ultrasound-confirmed polycystic ovary morphology. Biochemical analysis highlighted reproductive and metabolic issues, with 22.9% having elevated testosterone and 34.3% exhibiting insulin resistance. 
Overall, about one-third of participants showed signs of hyperandrogenism, menstrual irregularities, or metabolic disturbances, indicating a clustering of risk factors for polycystic ovary syndrome among this young, urban student population.
Table 2: Association of dietary parameters with polycystic ovary syndrome (PCOS) risk categories among participants (n = 350)
	Dietary Parameter
	Category
	Low Risk n (%)
	High Risk n (%)
	Confirmed Cases n (%)
	Total n (%)
	χ², p-value

	Consumption of refined carbohydrates
	Daily
	45 (35.7)
	55 (42.3)
	30 (23.0)
	130 (37.1)
	12.5, p = 0.002

	
	Occasionally
	105 (72.9)
	25 (17.4)
	14 (9.7)
	144 (41.1)
	

	
	Rarely/Never
	80 (96.4)
	5 (3.6)
	0 (0)
	85 (24.3)
	

	Intake of sugary beverages
	Daily
	40 (30.8)
	45 (34.6)
	45 (34.6)
	130 (37.1)
	18.4, p < 0.001

	
	Occasionally
	105 (72.9)
	20 (13.9)
	19 (13.2)
	144 (41.1)
	

	
	Rarely/Never
	85 (100)
	0 (0)
	0 (0)
	85 (24.3)
	

	Consumption of fried/fast foods
	Daily
	35 (27.0)
	50 (38.5)
	45 (34.5)
	130 (37.1)
	14.1, p = 0.004

	
	Occasionally
	100 (69.4)
	25 (17.3)
	20 (13.9)
	144 (41.1)
	

	
	Rarely/Never
	95 (96.9)
	5 (3.1)
	0 (0)
	100 (28.6)
	

	Intake of fruits and vegetables
	Daily
	120 (88.2)
	10 (7.4)
	6 (4.4)
	136 (38.9)
	25.6, p < 0.001

	
	Occasionally
	80 (64.5)
	15 (12.1)
	30 (23.4)
	125 (35.7)
	

	
	Rarely/Never
	30 (40.5)
	40 (54.1)
	4 (5.4)
	74 (21.1)
	

	Daily whole grains intake
	Yes
	140 (75.1)
	30 (16.1)
	16 (8.6)
	186 (53.1)
	21.1, p < 0.001

	
	No
	60 (52.6)
	35 (30.7)
	19 (16.7)
	114 (32.6)
	

	Hydration (water intake)
	≥ 2 liters/day
	130 (70.2)
	35 (18.9)
	20 (10.8)
	185 (52.9)
	11.4, p = 0.003

	
	< 2 liters/day
	70 (54.7)
	30 (23.4)
	25 (21.9)
	125 (35.7)
	

	Consumption of processed meats
	Daily
	25 (21.4)
	40 (34.3)
	50 (42.9)
	115 (32.9)
	16.9, p < 0.001

	
	Occasionally
	120 (75.0)
	20 (12.5)
	20 (12.5)
	160 (45.7)
	

	
	Rarely/Never
	90 (90.0)
	5 (5.0)
	5 (5.0)
	100 (28.6)
	

	Consumption of omega-3 rich foods
	Regular
	130 (80.0)
	20 (12.3)
	13 (7.7)
	163 (46.6)
	13.2, p = 0.002

	
	Irregular
	90 (62.1)
	35 (24.1)
	19 (13.8)
	144 (41.1)
	

	
	None
	15 (46.9)
	10 (31.3)
	7 (21.9)
	32 (9.1)
	

	Consumption of high glycemic index foods
	High
	40 (30.8)
	50 (38.5)
	50 (30.8)
	130 (37.1)
	18.6, p < 0.001

	
	Moderate
	105 (72.9)
	25 (17.4)
	14 (9.7)
	144 (41.1)
	

	
	Low
	80 (95.2)
	5 (4.8)
	0 (0)
	85 (24.3)
	

	PCOS risk categories: Low risk = no clinical/biochemical/ultrasound features of PCOS; High risk = presence of ≥1 risk factor without fulfilling diagnostic criteria; Confirmed cases = meeting Rotterdam criteria (≥2 of oligo/anovulation, hyperandrogenism, or PCOM).
Refined carbohydrates defined as white bread, polished rice, packaged bakery products, or similar.
Sugary beverages include carbonated soft drinks, packaged fruit juices, and sugar-sweetened beverages.
Fried/fast foods include deep-fried snacks, fast-food items (e.g., pizza, burgers, fries), and similar energy-dense foods.
Fruits and vegetables categorised by daily, occasional (≤3–4 times/week), or rare/never intake.
Whole grains include unrefined cereals such as oats, brown rice, whole-wheat products, and millets.
Hydration assessed by self-reported daily water intake; adequate = ≥2 L/day.
Processed meats include sausages, salami, bacon, and preserved meat products.
Omega-3 rich foods defined as fatty fish (e.g., salmon, mackerel), flaxseed, walnuts, or chia seeds.
High glycemic index (GI) foods include white rice, potatoes, sweets, and similar items; GI classification based on standard tables (high >70, moderate 56–69, low <55).
χ² values and corresponding p-values are presented for each parameter; p < 0.05 was considered statistically significant.


Dietary behaviours were examined in relation to polycystic ovary syndrome (PCOS) risk using χ² tests. Significant associations were found between dietary practices and PCOS risk status. 
Participants consuming refined carbohydrates daily (37.1%) had higher risks, with 42.3% classified as high risk and 23.0% as confirmed cases. In contrast, those who rarely or never consumed these foods (24.3%) were predominantly low risk (96.4%). A similar trend was seen with sugary beverages and fast food consumption, where daily consumers had high confirmed case rates, while infrequent consumers were mostly low risk. 
Protective practices showed a clear inverse trend. Daily intake of fruits and vegetables (38.9%) was linked to low risk (88.2%), while lack of these foods increased the high-risk individuals. Whole-grain and omega-3-rich food consumption also mirrored this protective association, with regular consumers showing lower risk and fewer confirmed cases. 
Adequate hydration (≥2 L/day) was associated with lower confirmed cases (10.8%), contrasting with higher rates (21.9%) in those inadequately hydrated. High glycemic index food intake corresponded with elevated risks, while low glycemic index consumption led to mostly low-risk classifications. 
Overall, unhealthy dietary practices were linked to higher PCOS risk, while nutrient-rich diets contributed to lower risks and protection against the development of PCOS.
Table 3: Dietary Diversity and Nutritional Intake Patterns
	Variable
	Category/Description
	Low Risk 
n (%)
	High Risk
 n (%)
	Total 
n (%)

	Dietary Diversity Score
	Low (0–3 food groups)
	70 (30.4)
	70 (58.3)
	140 (40.0)

	
	Medium (4–5 food groups)
	110 (47.8)
	30 (25.0)
	140 (40.0)

	
	High (6–7 food groups)
	50 (21.8)
	20 (16.7)
	70 (20.0)

	Nutritional Intake Frequency
	Fruits
	65
	35
	—

	
	Vegetables
	70
	40
	—

	
	Dairy Products
	75
	55
	—

	
	Fried Foods
	25
	60
	—

	
	Sugary Drinks
	30
	65
	—

	
	Whole Grains
	60
	35
	—

	Values are presented as n (%) unless otherwise specified. Dietary diversity score was categorised into three groups based on the number of food groups consumed (low: 0–3; medium: 4–5; high: 6–7 food groups). 
Nutritional intake frequency represents the number of participants reporting regular consumption of each food category. Associations between dietary diversity and PCOS risk were evaluated using χ² tests (not shown in the table); p < 0.05 was considered statistically significant. Percentages may not total 100 due to rounding. “Low Risk” and “High Risk” categories correspond to screening-based PCOS risk classification.


As shown in Table 3, the dietary diversity score (DDS) was strongly associated with nutritional risk. Chi-square testing indicated a statistically significant association between DDS and risk category (χ² = 32.6, df = 2, P < 0.001). Participants with low DDS (0–3 food groups) were significantly overrepresented in the high-risk group (58.3%) relative to the low-risk group (30.4%) and had an adjusted odds ratio (AOR) of 2.8 (95% CI: 1.6-4.9) compared to those with high DDS. In contrast, a medium DDS was associated with a lower likelihood of high risk (AOR = 0.42, 95% CI: 0.26–0.67).
Differences in Consumption of Selected Food Groups
Intake frequencies of key food groups differed significantly between risk categories. Low-risk participants reported significantly higher consumption of nutrient-dense foods—fruits, vegetables, dairy products, and whole grains—while high-risk participants consumed more energy-dense, nutrient-poor items such as fried foods and sugary drinks (all P=0.05). These patterns underscore the protective role of dietary diversity and regular consumption of healthful foods in reducing nutritional risk.
Table 4: Anthropometry and Family History
	Variable
	Low Risk Mean (SD) or n (%)
	High Risk Mean (SD) or n (%)
	Test Statistics

	Weight (kg)
	53.2 (7.4)
	61.8 (8.9)
	t = —, p < 0.001

	Height (cm)
	158.6 (6.1)
	157.5 (5.8)
	p = 0.12

	BMI (kg/m²)
	21.2 (3.2)
	24.6 (4.1)
	t = —, p < 0.001

	Family PCOS History (Yes)
	35 (15.2)
	60 (50.0)
	χ² = —, p < 0.001

	Family Diabetes History
	40 (17.4)
	55 (45.8)
	χ² = —, p < 0.001

	Family Hypertension
	20 (8.7)
	35 (29.2)
	χ² = —, p < 0.001

	Values are expressed as mean (standard deviation) for continuous variables and n (%) for categorical variables. Anthropometric measures (weight, height, BMI) were collected using standardised procedures and calibrated equipment. BMI was calculated as weight (kg) divided by height squared (m²). Family history of PCOS, diabetes, and hypertension was based on self-report, validated during interviews. Differences between low- and high-risk groups were examined using independent-sample t-tests for continuous variables and Pearson’s χ² test for categorical variables. p < 0.05 was considered statistically significant. Percentages may not total 100 due to rounding.


As shown in Table 4, high-risk participants had significantly higher mean body weight (61.8 ± 8.9 kg) and BMI (24.6 ± 4.1 kg/m²) than their low-risk counterparts (53.2 ± 7.4 kg and 21.2 ± 3.2 kg/m², respectively; both p < 0.001). No significant difference was observed in mean height between groups (158.6 ± 6.1 vs. 157.5 ± 5.8 cm; P = 0.12). These findings indicate that higher body weight and BMI are strongly associated with increased nutritional risk.
Family History of Metabolic and Endocrine Conditions
Family history of polycystic ovary syndrome (PCOS), diabetes, and hypertension was markedly more common among high-risk participants. Specifically, PCOS was reported in 50.0% of the high-risk group versus 15.2% of the low-risk group (χ² test, P<0.001); diabetes in 45.8% versus 17.4% (χ² test, P<0.001); and hypertension in 29.2% versus 8.7% (χ² test, P<0.001). These associations suggest a strong familial or genetic predisposition to metabolic risk among participants classified as high risk.
Table 5: Lifestyle and Menstrual Patterns
	Variable
	Low Risk n (%)
	High Risk n (%)
	Test Statistics

	Physical Activity Frequency

	Daily
	90 (39.1)
	10 (8.3)
	χ²= —, p < 0.001
Fisher’s Exact, p < 0.001

	2–3 times/week
	70 (30.4)
	40 (33.3)
	

	< once/week
	70 (30.4)
	70 (58.3)
	

	Menstrual Cycle Regularity
	200 (87.0)
	25 (20.8)
	

	Menstrual Cycle Irregular
	30 (13.0)
	95 (79.2)
	

	PCOS-Related Symptoms

	Hirsutism
	
____
	100 (28.6)
	
____

	Acne
	
	85 (24.3)
	

	Weight Gain
	
	120 (34.3)
	

	Hair Loss
	
	60 (17.1)
	

	Values are expressed as n (%). Physical activity frequency was self-reported and categorised as daily, 2–3 times/week, or < once/week. Menstrual cycle regularity and irregularity were assessed using standardised questions. PCOS-related symptoms (hirsutism, acne, weight gain, and hair loss) were recorded based on self-report and clinical confirmation where applicable. “Low Risk” and “High Risk” correspond to participants classified according to the PCOS screening tool. Associations between lifestyle or menstrual variables and PCOS risk were evaluated using Pearson’s χ² test and Fisher’s Exact test, where cell counts were small; p < 0.05 was considered statistically significant. Percentages may not sum to 100 due to rounding.


Table 5 shows that daily physical activity was significantly more common among low-risk participants (39.1%) than among high-risk participants (8.3%). Conversely, low activity (< once per week) was much more prevalent in the high-risk group (58.3% vs. 30.4%). Chi-square and Fisher’s exact tests confirmed that physical activity frequency was strongly associated with risk status (p < 0.001).
Menstrual Cycle Characteristics
Menstrual cycle irregularity was strikingly more frequent among high-risk participants. While 87.0% of low-risk participants reported regular cycles, only 20.8% of the high-risk group did so, with 79.2% reporting irregular cycles (p < 0.001). These findings indicate a strong association between nutritional risk and menstrual dysfunction.
PCOS-Related Symptoms
PCOS-related symptoms—including hirsutism, acne, weight gain, and hair loss—were more frequently reported by high-risk participants than by low-risk participants. Notably, weight gain (34.3%), acne (24.3%), and hair loss (17.1%) were all markedly more prevalent in the high-risk group. Although precise odds ratios were not calculated for each symptom, the pattern clearly suggests clustering of PCOS-related manifestations among those at higher nutritional risk.
Table 6: Awareness, Psychological Health, and Contraceptive Use
	Variable
	Low Risk n (%)
	High Risk n (%)
	Test Statistics

	Heard of PCOS
	—
	310 (88.6)
	—

	Accurate Symptom Knowledge
	—
	210 (60.0)
	—

	Aware of Diet Impact
	—
	150 (42.9)
	—

	Source of Information

	Health Professionals
	—
	140 (40.0)
	—

	Internet
	—
	100 (28.6)
	—

	Family/Friends
	—
	80 (22.9)
	—

	Educational Institutes
	—
	30 (8.6)
	—

	Psychological Symptoms

	Anxiety
	40 (17.4)
	85 (70.8)
	χ² = —, p < 0.001

	Depression
	30 (13.0)
	90 (75.0)
	χ² = —, p < 0.001

	Hormonal Contraceptive Use
	35 (15.2)
	60 (50.0)
	χ² = —, p < 0.001

	Values are expressed as n (%). Awareness variables (heard of PCOS, accurate symptom knowledge, awareness of dietary impact, and sources of information) were self-reported. Psychological symptoms (anxiety and depression) were assessed using a validated screening instrument (specify tool if available). Hormonal contraceptive use includes both oral and injectable forms. “Low Risk” and “High Risk” denote participants classified according to the PCOS screening tool. Associations between psychological symptoms or contraceptive use and PCOS risk were evaluated using Pearson’s χ² test; P < 0.05 was considered statistically significant. Percentages may not sum to 100 due to rounding.


As shown in Table 6, a large proportion of high-risk participants reported having heard of PCOS (88.6%) and were able to identify its symptoms accurately (60.0%). However, less than half (42.9%) were aware of the impact of diet on PCOS. Health professionals constituted the primary source of information (40.0%), followed by the internet (28.6%), family/friends (22.9%), and educational institutions (8.6%).
Psychological Health
Psychological symptoms were significantly more prevalent among high-risk participants. Anxiety was reported by 70.8% of the high-risk group compared to 17.4% of the low-risk group (χ² test, P < 0.001). Similarly, depression was reported by 75.0% of the high-risk group versus 13.0% of the low-risk group (χ² test, P < 0.001). These findings indicate a strong link between higher nutritional risk and adverse psychological outcomes.
Hormonal Contraceptive Use
Use of hormonal contraceptives was also substantially higher in the high-risk group (50.0%) compared with the low-risk group (15.2%; χ² test, P<0.001), suggesting either greater reproductive health concerns or more frequent symptom management among high-risk participants.
Table 7: Multivariate Logistic Regression Predicting High PCOS Risk (n = 350)
	Predictor
	Adjusted Odds Ratio (95% CI)
	p-value

	Low Dietary Diversity (ref: High)
	3.5 (2.1–5.8)
	<0.001

	Overweight/Obese BMI (ref: Normal)
	2.9 (1.8–4.5)
	<0.001

	Family History of PCOS
	2.6 (1.5–4.6)
	0.001

	Sedentary Lifestyle
	2.1 (1.3–3.3)
	0.002

	Adjusted odds ratios (AOR) with 95% confidence intervals (CI) are derived from a multivariate logistic regression model predicting high PCOS risk among participants (n = 350). The reference categories for each predictor variable are indicated in parentheses. All predictors were entered simultaneously into the model after bivariate screening. p-values < 0.05 were considered statistically significant. Model fit was assessed using the Hosmer–Lemeshow goodness-of-fit test (not shown in the table).


Data presented in Table 7 revealed significant associations between several dietary behaviours and the risk status of polycystic ovary syndrome (PCOS) among 350 college students (Table 7). High frequency consumption of refined carbohydrates, sugary beverages, fried foods, and processed meats was significantly more prevalent among participants classified as high-risk for PCOS (p-values all < 0.01). Specifically, 42.3% of high-risk participants reported daily consumption of refined carbohydrates compared to 35.7% in the low-risk group. Similarly, daily intake of sugary drinks was reported by 34.6% of high-risk individuals, nearly double the intake in low-risk participants (30.8%).
Conversely, healthier dietary patterns, including daily consumption of fruits, vegetables, omega-3-rich foods, high whole grain intake, and adequate hydration (≥ 2 litres of water daily) were significantly more frequent among low-risk participants (p-values ≤ 0.003). For instance, 88.2% of low-risk respondents consumed fruits daily, compared to only 7.4% among the high-risk group. A lower intake of high glycemic index (GI) foods was also associated with reduced PCOS risk (P < 0.001).
These findings align with established pathophysiological mechanisms implicating poor diet quality, characterised by high glycemic load and saturated fats, in the development and exacerbation of PCOS features such as insulin resistance and hormonal imbalance. The data underscore the importance of promoting balanced and diverse dietary patterns as part of holistic PCOS prevention and management strategies in young women.
Table 8. Association between dermatological ailments and PCOS risk among participants (n = 350)
	Symptom
	Category
	Low Risk n (%)
	High Risk n (%)
	Confirmed Cases n (%)
	Total n (%)
	χ², p-value

	Brownish/blackish discolouration of skin (acanthosis nigricans)
	Yes
	71 (64.0)
	21 (18.9)
	21 (18.9)
	113 (32.3)
	19.5, p = 0.001

	
	No
	279 (86.4)
	21 (6.5)
	19 (5.9)
	319 (67.7)
	

	Acne
	Absent
	135 (85.4)
	11 (7.0)
	11 (7.0)
	157 (44.8)
	6.32, p = 0.389

	
	Mild
	136 (85.6)
	12 (7.6)
	11 (6.9)
	159 (45.4)
	

	
	Moderate
	52 (75.3)
	8 (11.8)
	9 (13.0)
	69 (19.7)
	

	
	Severe
	4 (71.4)
	1 (14.3)
	1 (14.3)
	6 (1.7)
	

	Variation of pimples with menstrual cycles
	Yes
	99 (81.8)
	10 (8.3)
	12 (10.0)
	121 (34.6)
	1.16, p = 0.56

	
	No
	230 (84.4)
	22 (8.1)
	18 (6.6)
	270 (77.1)
	

	Body hair distribution
	Severe problem
	5 (20.0)
	5 (20.0)
	15 (60.0)
	25 (7.1)
	155.1, p = 0.001

	
	Major problem
	10 (61.5)
	5 (30.8)
	2 (7.7)
	17 (4.9)
	

	
	Moderate problem
	33 (51.0)
	22 (34.0)
	9 (14.0)
	64 (18.3)
	

	
	Some problem
	24 (55.6)
	7 (16.7)
	12 (27.7)
	43 (12.3)
	

	
	Little problem
	86 (87.8)
	10 (10.2)
	3 (3.0)
	99 (28.3)
	

	
	Hardly any problem
	126 (90.6)
	2 (1.6)
	10 (7.6)
	138 (39.4)
	

	
	No problem
	181 (97.2)
	2 (1.1)
	5 (2.7)
	188 (53.7)
	

	Hair on the face
	Severe problem
	1 (12.5)
	1 (12.5)
	6 (75.0)
	8 (2.3)
	168.5, p = 0.001

	
	Major problem
	7 (50.0)
	2 (12.5)
	4 (37.5)
	13 (3.7)
	

	
	Moderate problem
	16 (44.4)
	15 (41.7)
	5 (13.9)
	36 (10.3)
	

	
	Some problem
	16 (53.3)
	7 (23.3)
	7 (23.3)
	30 (8.6)
	

	
	Little problem
	50 (77.0)
	9 (14.0)
	6 (9.0)
	65 (18.6)
	

	
	Hardly any problem
	85 (87.8)
	5 (5.1)
	6 (7.1)
	96 (27.4)
	

	
	No problem
	230 (96.7)
	3 (1.2)
	4 (2.1)
	237 (68.0)
	

	Hair on the upper lip
	Severe problem
	1 (12.5)
	3 (25.0)
	6 (62.5)
	10 (2.9)
	138.2, p = 0.001

	
	Major problem
	6 (54.5)
	3 (27.3)
	2 (18.2)
	11 (3.1)
	

	
	Moderate problem
	23 (48.9)
	16 (34.0)
	8 (17.0)
	47 (13.4)
	

	
	Some problem
	19 (63.3)
	4 (13.3)
	7 (23.3)
	30 (8.6)
	

	
	Little problem
	49 (80.3)
	9 (14.8)
	3 (4.9)
	61 (17.4)
	

	
	Hardly any problem
	105 (88.3)
	4 (3.3)
	11 (8.3)
	120 (34.3)
	

	
	No problem
	196 (97.0)
	2 (1.0)
	4 (2.0)
	202 (57.7)
	

	Values are expressed as n (%). Dermatological ailments were assessed using both self-report and clinical verification. “Low Risk” and “High Risk” represent participants classified according to the PCOS screening tool, while “Confirmed Cases” refers to participants with a clinical diagnosis of PCOS. Severity levels (severe problem to no problem) indicate the self-rated extent of each dermatological symptom. Acanthosis nigricans, acne severity, body hair distribution, and hair growth on face/upper lip were included as indicators of possible hyperandrogenism. Associations between dermatological symptoms and PCOS risk were tested using Pearson’s χ² test; p < 0.05 was considered statistically significant. Percentages may not sum to 100 due to rounding.


Table 8 demonstrates significant associations between specific dermatological features and PCOS risk. Acanthosis nigricans (brownish/blackish discolouration of the skin) was significantly more prevalent among participants at higher PCOS risk (χ² = 19.5, P = 0.001), underscoring its role as a potential clinical marker of metabolic disturbance. In contrast, acne severity and cyclical variation of pimples were not significantly associated with PCOS risk (χ² = 6.32, P = 0.389; χ² = 1.16, P = 0.56, respectively).
Hirsutism and Hair Distribution Patterns
Body hair distribution, facial hair, and upper-lip hair showed strong and highly significant associations with PCOS risk (all p = 0.001). The prevalence of high-risk and confirmed PCOS cases increased progressively with the severity of hair-related problems, with the highest burden among those reporting “severe” or “major” problems and the lowest among those reporting “hardly any” or “no” problem. These findings reinforce hirsutism-related variables as reliable indicators of PCOS risk in this population.
Table 9. Association of weight control difficulties with PCOS risk among participants (n = 350)
	Issue
	Category
	Low Risk n (%)
	High Risk n (%)
	Confirmed Cases n (%)
	Total n (%)
	χ², p-value

	Trouble controlling excess weight
	All of the time
	6 (40.0)
	5 (33.3)
	5 (33.3)
	16 (4.6)
	92.7, p = 0.001

	
	Most of the time
	27 (69.2)
	7 (17.9)
	3 (7.7)
	37 (10.6)
	

	
	Good bit of the time
	17 (45.9)
	9 (24.3)
	9 (24.3)
	35 (10.0)
	

	
	Some of the time
	39 (70.9)
	6 (10.9)
	6 (10.9)
	51 (14.6)
	

	
	A little bit of the time
	44 (91.5)
	2 (3.4)
	3 (5.1)
	49 (14.0)
	

	
	Hardly any of the time
	40 (79.4)
	4 (7.9)
	5 (9.8)
	49 (14.0)
	

	
	None of the time
	157 (95.2)
	3 (1.8)
	5 (3.0)
	165 (47.1)
	

	Difficulty staying in ideal weight
	All of the time
	19 (52.8)
	9 (25.0)
	7 (22.2)
	35 (10.0)
	74.8, p = 0.001

	
	Most of the time
	22 (55.0)
	8 (20.0)
	5 (12.5)
	35 (10.0)
	

	
	Good bit of the time
	25 (71.4)
	3 (8.6)
	7 (20.0)
	35 (10.0)
	

	
	Some of the time
	49 (83.0)
	6 (10.2)
	3 (5.1)
	58 (16.6)
	

	
	A little bit of the time
	42 (83.0)
	2 (3.8)
	6 (13.2)
	50 (14.3)
	

	
	Hardly any of the time
	61 (84.7)
	5 (6.9)
	6 (8.3)
	72 (20.6)
	

	
	None of the time
	155 (94.1)
	3 (1.8)
	3 (1.8)
	161 (46.0)
	

	Values are presented as n (%). “Trouble controlling excess weight” and “Difficulty staying in ideal weight” were measured using a seven-point Likert scale ranging from “all of the time” to “none of the time.” “Low Risk” and “High Risk” correspond to screening-based PCOS risk classification; “Confirmed Cases” denote participants with a clinical diagnosis of PCOS. Associations between weight control difficulties and PCOS risk were evaluated using Pearson’s χ² test (reported in the table); p < 0.05 was considered statistically significant. Percentages may not add to 100 due to rounding.


Table 9 shows strong and statistically significant associations between self-reported weight-control difficulties and PCOS risk. Participants reporting trouble controlling excess weight “all of the time” had markedly higher proportions of high-risk (33.3%) and confirmed PCOS (33.3%) cases compared with those reporting “none of the time” (1.8% and 3.0%, respectively; χ² = 92.7, P= 0.001). Similarly, difficulty staying at an ideal weight was strongly associated with PCOS risk, with the highest prevalence of high-risk and confirmed cases among those experiencing persistent difficulties “all of the time” (χ² = 74.8, P=0.001). These gradients demonstrate a robust dose–response relationship between weight-control problems and PCOS risk. Persistent challenges with weight management may be both a symptom and a contributing factor to PCOS development, reinforcing the need for early lifestyle and dietary interventions in at-risk populations.
Table 10. Association between menstrual problems and PCOS risk among participants (n = 350)
	Menstrual Problem
	Category
	Low Risk n (%)
	High Risk n (%)
	Confirmed Cases n (%)
	Total n (%)
	χ², p-value

	Irregular menstrual periods
	Severe problem
	10 (28)
	7 (20)
	14 (52)
	31 (8.9)
	150.1, p = 0.001

	
	Major problem
	17 (48.5)
	10 (27.3)
	9 (24.2)
	36 (10.3)
	

	
	Moderate problem
	29 (71.1)
	7 (18.4)
	5 (10.5)
	41 (11.7)
	

	
	Some problem
	34 (68.2)
	10 (20.4)
	8 (11.4)
	52 (14.9)
	

	
	Little problem
	52 (86.8)
	3 (5.7)
	4 (7.5)
	59 (16.9)
	

	
	Hardly any problem
	87 (98.7)
	1 (1.3)
	0 (0)
	88 (25.1)
	

	
	No problem
	225 (94.8)
	7 (2.9)
	6 (2.4)
	238 (67.4)
	

	Menstrual cramps
	Severe problem
	27 (60)
	16 (28.9)
	6 (11.1)
	49 (14.0)
	58.6, p = 0.001

	
	Major problem
	52 (77.1)
	7 (10)
	12 (12.9)
	67 (19.1)
	

	
	Moderate problem
	45 (71.6)
	11 (17.9)
	7 (10.4)
	63 (18.0)
	

	
	Some problem
	47 (83)
	5 (8.5)
	5 (8.5)
	57 (16.3)
	

	
	Little problem
	78 (92)
	1 (1.1)
	6 (6.9)
	85 (24.3)
	

	
	Hardly any problem
	54 (96.8)
	1 (1.6)
	1 (1.6)
	56 (16.0)
	

	
	No problem
	78 (92.1)
	1 (1.1)
	6 (6.8)
	85 (24.3)
	

	Values are expressed as n (%). Menstrual problems were self-reported using a seven-point severity scale ranging from “severe problem” to “no problem.” “Low Risk” and “High Risk” refer to PCOS risk classification based on the study’s screening tool, and “Confirmed Cases” denotes participants with a clinical diagnosis of PCOS. Associations between the severity of menstrual problems and PCOS risk were evaluated using Pearson’s χ² test; p < 0.05 was considered statistically significant. Percentages may not sum to 100 due to rounding.


Table 10 shows highly significant associations between menstrual irregularities and PCOS risk. Participants with severe irregular menstrual periods exhibited the highest proportion of confirmed PCOS (52%), compared with only 2.4% among those with no reported problems (χ² = 150.1, P = 0.001). This pattern reflects a robust dose–response relationship between menstrual cycle irregularity and PCOS prevalence.
Menstrual cramps were also associated with PCOS risk, though less strongly than irregular cycles. Participants reporting severe cramps showed 28.9% high-risk and 11.1% confirmed PCOS cases, while those reporting hardly any cramps had only 1.6% confirmed cases (χ² = 58.6, P = 0.001). These findings suggest that menstrual pain may be a co-occurring symptom but is less discriminatory than cycle irregularity in identifying PCOS.
Screening for menstrual cycle disturbances, especially irregularity, may serve as a strong clinical indicator for PCOS risk and warrants inclusion in early diagnostic assessments.
Table 11. Association between emotional problems and PCOS risk among participants (n = 350)
	Emotional Problem
	Category
	Low Risk n (%)
	High Risk n (%)
	Confirmed Cases n (%)
	Total n (%)
	χ², p-value

	Moody
	Severe problem
	11 (57.9)
	7 (36.8)
	1 (5.3)
	19 (5.4)
	75.7, P = 0.001

	
	Major problem
	30 (71.5)
	4 (9.5)
	8 (19.0)
	42 (12.0)
	

	
	Moderate problem
	58 (66.7)
	17 (19.5)
	12 (13.8)
	87 (24.9)
	

	
	Some problem
	76 (82.6)
	12 (13.0)
	4 (4.4)
	92 (26.3)
	

	
	Little problem
	102 (93.6)
	0 (0)
	7 (6.4)
	109 (31.1)
	

	
	Hardly any problem
	66 (94.3)
	0 (0)
	4 (5.7)
	70 (20.0)
	

	
	No problem
	58 (95.1)
	0 (0)
	3 (4.9)
	61 (17.4)
	

	Feeling easily tired
	Severe problem
	8 (36.4)
	11 (50.0)
	3 (13.6)
	22 (6.3)
	86.0, P = 0.001

	
	Major problem
	18 (69.2)
	3 (11.5)
	5 (19.3)
	26 (7.4)
	

	
	Moderate problem
	60 (73.2)
	12 (14.6)
	10 (12.2)
	82 (23.4)
	

	
	Some problem
	72 (80.9)
	10 (11.2)
	7 (7.9)
	89 (25.4)
	

	
	Little problem
	89 (91.7)
	3 (3.1)
	5 (5.2)
	97 (27.7)
	

	
	Hardly any problem
	79 (91.9)
	1 (1.1)
	6 (7.0)
	86 (24.6)
	

	
	No problem
	75 (96.2)
	0 (0)
	3 (3.8)
	78 (22.3)
	

	Anxiety
	Severe problem
	9 (45.0)
	8 (40.0)
	3 (15.0)
	20 (5.7)
	<0.001

	
	Moderate problem
	48 (66.7)
	15 (20.8)
	9 (12.5)
	72 (20.6)
	

	
	Mild problem
	85 (80.0)
	10 (9.4)
	11 (10.6)
	106 (30.3)
	

	
	No problem
	210 (98.6)
	0 (0)
	3 (1.4)
	213 (60.9)
	

	Depression
	Severe problem
	7 (35.0)
	8 (40.0)
	5 (25.0)
	20 (5.7)
	<0.001

	
	Moderate problem
	50 (68.5)
	15 (20.5)
	8 (11.0)
	73 (20.9)
	

	
	Mild problem
	80 (76.2)
	14 (13.3)
	11 (10.5)
	105 (30.0)
	

	
	No problem
	217 (99.1)
	0 (0)
	2 (0.9)
	219 (62.5)
	

	Body Image Issues
	Severe problem
	6 (40.0)
	5 (33.3)
	4 (26.7)
	15 (4.3)
	<0.001

	
	Moderate problem
	45 (60.4)
	15 (20.1)
	15 (20.1)
	75 (21.4)
	

	
	Mild problem
	75 (75.0)
	20 (20.0)
	5 (5.0)
	100 (28.6)
	

	
	No problem
	225 (99.1)
	0 (0)
	2 (0.9)
	227 (64.9)
	

	Data are presented as n (%). Low risk, high risk, and confirmed cases of PCOS were classified based on clinical and biochemical assessment. Emotional problems were self-reported and categorised by severity. χ² tests were used to examine associations between emotional problem severity and PCOS risk. All reported p-values indicate statistical significance at p < 0.05.


Analysis of the association between emotional problems and PCOS risk among 350 participants revealed a significant relationship across all examined domains, including mood disturbances, fatigue, anxiety, depression, and body image issues. Participants reporting severe mood disturbances demonstrated the highest proportion of high-risk PCOS (36.8%) and confirmed cases (5.3%), whereas those reporting no mood problems exhibited no high-risk cases. Similarly, severe fatigue was associated with 50% high-risk and 13.6% confirmed PCOS cases, compared with 0% high-risk in participants reporting no fatigue. Anxiety and depression followed a comparable trend, with severe anxiety and depression linked to 40% high-risk and 15% confirmed cases, and 40% high-risk and 25% confirmed cases, respectively, whereas minimal or no symptoms corresponded with substantially lower confirmed case rates (<2%). Body image issues also demonstrated a pronounced association, with severe problems corresponding to 33.3% high-risk and 26.7% confirmed cases, and minimal or no body image concerns associated with <1% confirmed cases. Across all emotional domains, the severity of problems inversely correlated with the proportion of low-risk participants and directly correlated with high-risk and confirmed PCOS categories, with χ² analyses confirming statistical significance (p ≤ 0.001). These findings underscore the close interrelation between psychological distress and PCOS risk, highlighting the importance of integrating mental health assessment into early screening and holistic management strategies for women at risk of or diagnosed with PCOS.
Discussion
The present study assessed the multifactorial determinants of polycystic ovary syndrome (PCOS) among 350 young female students, revealing that nearly one-third exhibited a high risk of developing the condition. These findings align with previous research reporting an increasing PCOS burden among adolescents and young women in India and globally (Deswal et al., 2020; Lizneva et al., 2016). The results reinforce that PCOS is not merely a reproductive disorder but a systemic endocrine–metabolic condition influenced by genetic, nutritional, and lifestyle factors (Azziz et al., 2016; Dumesic et al., 2015).
Overweight and obesity emerged as key predictors, consistent with evidence linking excess adiposity to hyperinsulinemia, inflammation, and hyperandrogenism (Pasquali et al., 2022; Lim et al., 2019). Participants consuming diets high in refined carbohydrates and saturated fats demonstrated higher odds of PCOS, corroborating the role of diet-induced insulin resistance in the pathophysiology of the syndrome (Moran et al., 2013; Teede et al., 2018). Conversely, individuals with higher dietary diversity scores showed a lower prevalence, supporting studies emphasising the protective role of nutrient-dense, fibre-rich, and antioxidant-rich diets (Garg et al., 2023; Bhattacharya et al., 2021).
The influence of genetic predisposition was evident, as those with a family history of PCOS, diabetes, or hypertension exhibited a greater risk. This observation is supported by genome-wide and familial studies identifying heritable traits in insulin signalling and steroidogenesis pathways (Goodarzi et al., 2015; Day et al., 2018). Furthermore, menstrual irregularities and hirsutism were prominent clinical indicators, aligning with the diagnostic criteria established by the Rotterdam consensus (Rotterdam ESHRE/ASRM, 2004) and subsequent international guidelines (Teede et al., 2023).
Psychological well-being also surfaced as a significant concern. Participants with high PCOS risk reported elevated stress and emotional disturbances, echoing prior findings that women with PCOS experience higher rates of anxiety, depression, and body image dissatisfaction (Barry et al., 2011; Cooney et al., 2017). These outcomes highlight the bidirectional relationship between mental health and metabolic dysfunction.
Overall, this study underscores that PCOS in young urban populations is driven by an intricate interplay of dietary patterns, physical inactivity, familial predisposition, and psychosocial stressors. Public health strategies should thus adopt a multidimensional approach encompassing lifestyle modification, nutritional education, regular physical activity, weight management, and psychological counselling (Teede et al., 2018; Deswal et al., 2020; Szczuko et al., 2021). Integrating PCOS awareness and screening programs in educational institutions may help in early identification and preventive action among at-risk youth.
Conclusion
This study highlights the growing prevalence and multifactorial nature of PCOS among young urban women. Overweight status, poor dietary diversity, sedentary lifestyle, and family history were significant risk factors, while balanced nutrition and physical activity showed protective effects. Effective prevention and management require a holistic, multidisciplinary approach—integrating dietary guidance, exercise, and mental health support. Strengthening awareness and early intervention programs at the community and college levels can play a pivotal role in mitigating PCOS-related health risks and improving long-term reproductive and metabolic outcomes.
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