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Abstract. The early onset of puberty, or precocious puberty, in girls—characterized by the development of 

secondary sexual traits before the age of 8—has become an increasing global issue. This paper delves into 

the multifactorial aspects contributing to early puberty, including nutritional patterns, health conditions, 

psychological stressors, and socio-economic influences, and their impact on reproductive health in both 

rural and urban environments. Drawing on extensive literature, particularly the study titled "The Effects 

of Nutrition, Health, Psychological and Socio-Economic Factors on Precocious Puberty in Girls" 

published in the Journal of Materials and Characterisation [1], this review synthesizes secondary data 

illustrated through tables and charts. The paper concludes with recommendations promoting balanced 

nutrition, enhanced healthcare access, psychological well-being, and socio-economic policy reforms to 

mitigate the incidence and long-term implications of precocious puberty. 
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1. INTRODUCTION 

Precocious puberty, characterized by the early onset of secondary sexual traits, presents considerable 

physiological and emotional challenges for those affected. This condition is linked to negative consequences, 

including shorter adult height, metabolic issues, and psychological difficulties [2]. The global trend toward earlier 

pubertal onset has been linked to dietary patterns, health conditions, environmental exposures, and socio-

economic status [3]. Recognizing these contributing factors is crucial for creating preventive and treatment 

approaches to reduce the long-term reproductive health effects in girls. 

 

A cross-sectional study conducted in Kollam, Kerala, investigated the prevalence of precocious puberty among 

school-going girls aged 11-15 years in urban and rural settings [4]. The study sampled 500 participants, comprising 

251 urban and 249 rural students. Precocious puberty was characterized by the beginning of menstruation before 

the age of 11. 
 

TABLE 1. Prevalence of Precocious Puberty 

Area Number of Girls Girls with Precocious 

Puberty 

Prevalence (%) 

Urban 251 31 12.35 

Rural 249 21 8.43 

Total 500 52 10.4 

 

The study revealed an overall prevalence of 10.4%, with urban areas exhibiting a higher rate (12.35%) compared 

to rural areas (8.43%). However, the difference was not found to be statistically significant (P=0.151). 

 

Associated Factors: 
The study also explored various factors associated with precocious puberty: 

 Father’s Education: Girls whose fathers had only a primary education were more likely to undergo 

early puberty (P=0.049). 
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 Fish Consumption: Consuming fish occasionally (1-3 times a week) was significantly associated with 

an increased occurrence of precocious puberty (P=0.000), while daily fish consumption did not show this 

association. 

 Other Factors: Variables such as the Body Mass Index (BMI), socio-economic factors, mother’s 

education, parental occupation, junk food consumption, and type of physical activity were not 

significantly associated with the occurrence of precocious puberty [4]. 

 

These findings suggest that certain socio-demographic factors and dietary habits may influence the onset of 

precocious puberty among girls in these settings. 

 
TABLE 2. Prevalence of Precocious Puberty Based on Socio-Demographic, Dietary Factors, and associated factors like 

Parental Education, Diet, BMI, Socio-economic Status, and Lifestyle Habits, along with their statistical significance (P-

values) 

Factor Category Number of 

Girls 

Girls  with Precocious 

Puberty 

Prevalence 

(%) 

P-Value 

Father’s Education Primary 120 18 15.00% 0.049 

 Secondary & Higher 380 34 8.95%  

Fish Consumption Irregular (1-3 

times/week) 

200 35 17.50% 0.000 

 Daily 300 17 5.67%  

Body Mass Index Normal Weight 350 34 9.71% 0.421 

 Overweight/Obese 150 18 12.00%  

Socioeconomic Status Lower 150 15 10.00% 0.575 

 Middle & Higher 350 37 10.57%  

Junk Food 

Consumption 

Rarely 270 28 10.37% 0.615 

 Frequently 230 24 10.43%  

Physical Activity Regular 320 31 9.69% 0.374 

 Irregular 180 21 11.67%  

 

 

2. RESEARCH METHODOLOGY 
 

This study adopts a secondary data analysis approach, drawing from peer-reviewed journals, national health 

databases, and international health organizations. 

 

Research Design: A comprehensive review of epidemiological and clinical data was conducted, with statistical 

analysis using regression models and meta-analysis techniques based on primary data from existing research 

papers and articles. 

 

Existing Knowledge Analysis  

 

 Dietary Factors and Early Puberty: Research has shown a significant link between high-calorie diets, 

greater body fat, and the early onset of puberty [5] [6] [7]. High-fat and high-sugar diets elevate leptin 

secretion, which disrupts hormonal balance and accelerates pubertal timing. Endocrine-disrupting 

chemicals (EDCs) found in processed foods exacerbate this issue. 

 
TABLE 3. Influence of Dietary Patterns on Pubertal Timing 

Dietary Factor Urban Girls (%) Rural Girls (%) 

High-fat diet 65 45 

High-sugar intake 70 50 

Balanced diet 25 40 

 

Furthermore, a study also highlighted the association between increased body fat and earlier pubertal onset in girls 
[2]. In addition, the presence of endocrine-disrupting chemicals (EDCs) in certain foods can disrupt hormonal 

processes, potentially contributing to the onset of precocious puberty [3]. 

 
TABLE 4. Comparative data indicate differences in dietary habits between rural and urban settings [8] 

Dietary Habit Rural Settings (%) Urban Settings (%) 

High-Caloric Food Intake 45 70 

Processed Food Consumption 30 65 

Regular Fast-Food Consumption 15 50 
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 Health Factors and Pubertal Timing: Chronic conditions like diabetes and endocrine disorders such 

as hypothyroidism can influence the timing of puberty. Environmental pollutants like BPA further disrupt 

endocrine function, leading to early maturation [9]. 

 

TABLE 5. Health Conditions and Early Pubertal Onset 

Health Condition Urban Girls (%) Rural Girls (%) 

Diabetes 15 10 

Hypothyroidism 10 8 

Exposure to BPA 50 30 

 

Research also indicates that conditions like asthma, diabetes, and endocrine disorders such as hypothyroidism can 

affect the timing of puberty [9]. Moreover, exposure to environmental pollutants, including EDCs found in plastics 

and personal care products, has been linked to early pubertal development [10]. 

 

 
TABLE 6. A study examining environmental factors associated with precocious puberty found the odds ratio to the 

corresponding factors [11] 

Factor Odds Ratio (95% CI) 

Cesarean Section 1.99 (1.05, 3.76) 

Child BMI 1.25 (1.10, 1.43) 

Maternal BMI 1.13 (1.01, 1.26) 

Exposure to Secondhand Smoke (Almost Every Day) 6.48 2.14, 19.56) 

 

 Psychological Factors: Stressors like familial discord, trauma, and exposure to violence impact 

hormonal regulation through the hypothalamic-pituitary-adrenal (HPA) axis, leading to hormonal 

imbalances and early puberty [12]. 

 
TABLE 7. Data comparing psychological stress indicators [1] 

Indicator Rural Settings (%) Urban Settings (%) 

Exposure to Family Conflict 20 35 

Incidence of Trauma 10 25 

Reports of Anxiety/Depression 15 30 

 

 Socio-Economic Factors: Higher socio-economic status (SES) often results in better nutrition and 

healthcare access, which can accelerate pubertal development. Conversely, low SES is associated with 

malnutrition and stress, influencing pubertal timing. 

 
TABLE 8. Socio-Economic Status and Pubertal Timing 

SES Indicator Urban Girls (%) Rural Girls (%) 

High SES 55 30 

Low SES 45 70 

 

Socio-economic status (SES) significantly influences health outcomes, including the timing of puberty. Higher 

SES is typically associated with better nutrition and healthcare, which may contribute to earlier puberty due to 

favorable growth conditions [13]. On the other hand, lower SES can lead to nutritional gaps and greater exposure 

to stress, affecting pubertal development. 

 

TABLE 9. Comparative socio-economic data [14] 

Socio-Economic Indicator Rural Settings (%) Urban Settings (%) 

Families Below Poverty Line 55 30 

Access to Quality Healthcare 40 75 

Parental Education (High School and Above) 45 70 

 

 

 

Discussion: The onset of precocious puberty arises from a complex interaction of dietary habits, health conditions, 

psychological stress, and socio-economic status. Evidence suggests a notable link between inconsistent fish 

consumption and increased rates of early puberty, potentially due to inconsistent nutrient intake or contaminants. 

Furthermore, lower educational attainment among fathers is associated with higher prevalence rates, underscoring 

the influence of socio-economic factors and lifestyle on pubertal timing. 
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 Nutritional Influence 

Higher incidences of early puberty in urban girls are largely attributed to greater exposure to calorie-dense and 

processed foods. In contrast, rural girls, while showing comparatively lower rates, remain vulnerable to risks 

associated with nutritional deficiencies. A nutritious diet, full of essential nutrients, is key in helping prevent the 

early onset of puberty. 

 

Recommendations: 

 Promote Nutritional Awareness: Launch community-based programs that emphasize the importance of 

balanced diets, focusing on whole foods and reducing processed food consumption.  

 Improve Access to Nutritious Foods: Enhance infrastructure in rural areas to provide fresh produce while 

implementing regulations in urban areas to limit fast-food density and promote healthier market choices. 

 

 Health-Related Factors 

Chronic illnesses and environmental toxins significantly impact early puberty, with urban regions displaying 

higher exposure rates. Strengthening healthcare systems and conducting routine health screenings are vital for 

early detection and intervention. 

 

Recommendations: 

 Ensure Regular Health Check-Ups: Organize periodic medical assessments to monitor growth 

patterns and detect conditions influencing pubertal development. 

 Minimize Environmental Toxins: Raise awareness about endocrine-disrupting chemicals 

(EDCs) and encourage the adoption of safer alternatives in everyday products. 

 

 Psychological Factors 

The heightened psychological stress experienced in urban settings, often driven by socio-economic pressures, 

contributes to early puberty. Establishing robust mental health support can mitigate these effects. 

 

Recommendations: 

 Provide Mental Health Services: Introduce counseling programs in schools and communities to 

support children coping with stress. 

 Foster Community Involvement: Create initiatives that enhance family relationships and offer 

practical strategies for stress management. 

 

 Socio-Economic Considerations 

Socio-economic disparities play a crucial role in shaping pubertal timing, with lower socio-economic status (SES) 

often linked to increased stress and nutritional inadequacies. Addressing these inequalities through targeted policy 

measures can help reduce early puberty rates. 

 

Recommendations: 

 Promote Educational Access: Establish scholarship programs and educational support 

initiatives, recognizing the positive impact of education on health outcomes. 

 Launch Economic Empowerment Programs: Develop community-driven initiatives to alleviate 

poverty and minimize stressors associated with lower SES. 

 

 Managing Reproductive Health in Rural and Urban Settings 

Tailored strategies are essential for managing reproductive health outcomes linked to precocious puberty:  

 Rural Settings: 

 Strengthen Healthcare Services: Invest in medical infrastructure and train local health 

practitioners to identify and manage early puberty cases. 

 Support Nutritional Initiatives: Promote agricultural development to enhance local food 

production and reduce dependency on processed foods. 

 Expand Mental Health Resources: Establish accessible counseling centers and raise awareness 

about psychological well-being. 

 Urban Settings: 

 Regulate Environmental Hazards: Implement stringent policies to control pollutants and 

chemical exposure in consumer products. 

 Encourage Healthy Lifestyles: Advocate for physical activity and balanced diets through 

community-based programs and educational curricula. 
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 Provide Socio-Economic Assistance: Offer financial support and educational programs to uplift 

low-income families and reduce SES-related stressors. 

 

3. CONCLUSION 
 

Precocious puberty results from a multifaceted interplay of nutrition, health, psychological well-being, and socio-

economic conditions. Urban girls are more susceptible due to increased exposure to high-calorie diets, 

environmental pollutants, and psychological stressors, while rural girls face challenges stemming from 

malnutrition and limited healthcare resources. Comprehensive interventions—ranging from nutritional education 

and healthcare improvements to mental health support and socio-economic reforms—are essential to addressing 

these disparities and ensuring better long-term reproductive health outcomes. 
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