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ABSTRACT 
Obesity is a multifactorial condition with significant health implications, including increased risks for type 2 diabetes, cardiovascular 
diseases, and various cancers. Understanding its development requires examining both genetic predispositions and environmental 
influences. The present paper makes an attempt to explore the genetic and environmental factors and their interactions in obesity, with 
a particular focus on recent studies from India. By integrating findings from global and Indian researches, this paper aims to provide a 
comprehensive view of obesity's complex etiology and offer insights for future research and public health strategies. 
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INTRODUCTION 
Obesity has emerged as a major global health issue, characterized 

by excessive fat accumulation that impairs health. It has become 

a significant public health concern in India and around the world, 

reflecting a complex blend of genetic, environmental, and 

behavioral factors. Defined by an excessive accumulation of body 

fat, obesity is commonly measured using the Body Mass Index 

(BMI), with a BMI of 30 or higher indicating obesity. In India, as 

in many other countries, this condition is not merely an individual 

health issue but a widespread phenomenon with profound social, 

economic, and health implications. 

 

In recent decades, India has witnessed a dramatic rise in obesity 

rates, paralleling rapid economic growth and urbanization. The 

shift from traditional lifestyles to more sedentary ones, coupled 

with increased consumption of high-calorie, processed foods, has 

contributed significantly to this trend. Traditional diets, which 

were once rich in whole grains, vegetables, and fruits, are 

increasingly being replaced by fast foods and sugary beverages. 

This dietary shift, combined with decreased physical activity due 

to more sedentary jobs and the proliferation of screen-based 

entertainment, has exacerbated the problem. 

 

The impact of obesity in India is alarming. According to the 

National Family Health Survey (NFHS-5) conducted in 2019-

2021, nearly 23% of Indian women and 20% of men are classified 

as overweight or obese. This rising trend is particularly 

pronounced in urban areas and among higher socioeconomic 

groups, where lifestyle changes and dietary habits are most 

pronounced. Obesity is linked to a range of severe health 

conditions, including cardiovascular diseases, type 2 diabetes, 

hypertension, and certain types of cancers. In India, these health 

issues are increasingly burdening the healthcare system and 

impacting the quality of life for many individuals. 

 

Moreover, the consequences of obesity extend beyond physical 

health. Stigmatization and social discrimination can affect 

individuals' mental well-being and social interactions. In a 

culturally diverse country like India, where traditional beauty 

standards and social expectations vary, the experience of obesity 

can lead to psychological distress and social exclusion. 

 

Addressing the obesity epidemic in India requires a multifaceted 

approach. Public health initiatives must focus on promoting 

healthier eating habits, increasing physical activity, and raising 

awareness about the risks associated with obesity. Policy changes, 

such as regulating the marketing of unhealthy foods and creating 

environments that encourage physical activity, is also crucial. 

Additionally, community-based programs that educate 

individuals about balanced nutrition and support lifestyle 

modifications can play a significant role in tackling this issue. 

Efforts are underway to address obesity in India, with initiatives 

from both government and non-governmental organizations. For 

example, the National Health Mission includes components 

aimed at promoting healthy lifestyles and reducing the prevalence 

of non-communicable diseases. Schools and workplaces are also 
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increasingly incorporating wellness programs designed to 

encourage healthier behaviors. 

 

By understanding the multifaceted factors contributing to obesity 

and implementing comprehensive prevention and treatment 

strategies, India can work towards reducing its prevalence and 

mitigating its impact on individuals and society. A collaborative 

approach that involves healthcare professionals, policymakers, 

educators, and communities will be essential in addressing this 

pressing public health challenge. 

 

Genetic Influences on Obesity 

Genetic influences play a crucial role in the development of 

obesity, intertwining with environmental and behavioral factors 

to shape an individual's risk of becoming overweight. Recent 

advancements in genetics have illuminated how variations in 

specific genes can affect body fat distribution, metabolism, and 

appetite regulation. These genetic predispositions can influence 

how individuals respond to dietary changes, physical activity, and 

even stress, making them more susceptible to obesity under 

certain conditions. While genetics alone do not determine an 

individual's likelihood of obesity, they interact with lifestyle and 

environmental factors to influence overall risk. Understanding 

these genetic influences is essential for developing personalized 

approaches to obesity prevention and treatment, as well as for 

addressing the complex interplay between our biological makeup 

and our environment. 

 

• Genetic Variants Associated with Obesity 

Genetic variants associated with obesity represent a fascinating 

and complex aspect of how our genetic profile influences body 

weight regulation. Extensive research has identified numerous 

specific genetic variations, or polymorphisms, that affect key 

biological processes related to appetite control, metabolism, and 

fat storage. Landmark studies have highlighted how variants in 

genes such as FTO, MC4R, and LEP are linked to an increased 

risk of obesity. For instance, the FTO gene variant, discovered in 

a landmark 2007 study, was shown to influence appetite and 

energy intake, contributing to higher body mass index (BMI) and 

obesity risk (Frayling et al., 2007). Similarly, variations in the 

MC4R gene, as identified in a 2010 meta-analysis, are associated 

with alterations in appetite regulation and an increased likelihood 

of obesity (Loos & Yeo, 2014). Recent genome-wide association 

studies (GWAS) have further expanded our understanding by 

uncovering additional genetic markers. For example, a 2015 

GWAS identified multiple new loci linked to obesity, providing 

insights into the genetic architecture of this condition (Locke et 

al., 2015). These findings help explain why some individuals are 

more predisposed to weight gain despite similar environmental 

conditions and lifestyle choices. By integrating these genetic 

insights, researchers and clinicians can develop more 

personalized approaches to obesity prevention and treatment, 

enhancing our ability to address individual risks and improve 

public health outcomes. 

Genetic research has identified several key genes linked to 

obesity. These include: 

1. FTO (Fat Mass and Obesity-Associated Gene): Variants 

in the FTO gene are among the most strongly associated 

with obesity risk. Studies have shown that individuals 

with specific FTO gene variants have a higher likelihood 

of obesity due to increased appetite and reduced energy 

expenditure (Loos & Yeo, 2014). 

2. LEP (Leptin Gene): Leptin is a hormone involved in 

regulating energy balance. Mutations in the LEP gene 

can lead to leptin deficiency, causing uncontrolled 

hunger and weight gain. Recent studies have highlighted 

the role of leptin signaling in obesity, particularly in 

individuals with genetic mutations affecting leptin 

production or receptor function (Farooqi & O’Rahilly, 

2006). 

3. MC4R (Melanocortin 4 Receptor Gene): Variants in 

MC4R are associated with increased appetite and 

obesity. Research has shown that these genetic variants 

affect the brain's ability to regulate hunger and energy 

balance (Vaisse, Clement, & Guy-Grand, 2000). 

4. A study conducted by Kaur et. al., (2022) identified 

several genetic variants associated with obesity in the 

Indian population, including FTO and MC4R variants. 

This research highlights the need for population-specific 

genetic studies to understand obesity risk better (Kaur & 

Gupta, 2022). 

 

• Gene-Environment Interactions 

Genetic predispositions do not operate in isolation but 

interact with environmental factors. For instance, individuals with 

certain genetic profiles may be more vulnerable to the effects of 

high-fat or high-sugar diets (Maes, Neale, & Fenstad, 2002). 

Studies have shown that the impact of genetic risk factors on 

obesity can be modulated by lifestyle choices, such as diet and 

physical activity (Stunkard & Sørensen, 1993). 

 

• Epigenetics and Obesity 

Epigenetic modifications—changes in gene expression not 

caused by changes in DNA sequence—play a crucial role in 

obesity. Environmental factors, such as prenatal nutrition and 

early-life stress, can lead to epigenetic alterations that affect an 

individual's susceptibility to obesity (Karami & Aghajani, 2021). 

For example, maternal obesity has been shown to result in 

epigenetic changes in offspring, predisposing them to obesity and 

metabolic disorders later in life (Godfrey & Barker, 2000). 

 

Environmental Influences on Obesity 

Environmental influences on obesity encompass a broad range of 

factors that shape dietary habits, physical activity levels, and 

overall lifestyle choices, significantly impacting the risk of 

becoming overweight or obese. These environmental factors 

include the availability and accessibility of healthy versus 

unhealthy foods, socioeconomic status, urban design, and cultural 

norms. For example, the proliferation of fast-food restaurants and 
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the marketing of high-calorie, low-nutrient foods can lead to poor 

dietary choices, while limited access to recreational spaces and 

safe areas for exercise can hinder physical activity. Additionally, 

socio-economic disparities often mean that lower-income 

communities face greater challenges in accessing healthy food 

options and engaging in regular physical activity. Understanding 

these environmental influences is crucial for developing effective 

public health strategies and interventions aimed at preventing and 

managing obesity. By addressing the broader context in which 

people live, work, and play, we can work towards creating 

environments that promote healthier lifestyle choices and reduce 

the prevalence of obesity. Study conducted by Sharma et. al., 

(2023) examined the impact of urbanization and dietary changes 

on obesity rates in Indian cities. The study found a significant 

increase in obesity rates linked to increased consumption of 

processed foods and reduced physical activity (Sharma & Kumar, 

2023). 

• Dietary Patterns 

Dietary patterns are a significant environmental factor 

influencing obesity. High-calorie diets, rich in processed foods 

and sugars, are strongly associated with weight gain. The 

availability and affordability of unhealthy foods contribute to 

poor dietary choices and increased obesity rates (Swinburn, 

Sacks, & Hall, 2011). Recent studies in India have observed rising 

obesity rates linked to increased consumption of processed foods 

and sugary beverages (Singh & Reddy, 2022). 

 

• Physical Activity 

Physical inactivity is a major risk factor for obesity. 

Sedentary lifestyles, exacerbated by modern technology and 

urbanization, reduce energy expenditure and contribute to weight 

gain. Conversely, regular physical activity helps maintain a 

healthy weight. In India, urbanization and increased screen time 

have been linked to reduce physical activity levels and rising 

obesity rates (Reddy & Shah, 2023). 

 

• Socioeconomic Factors 

Socioeconomic status (SES) significantly influences obesity. 

Lower SES is often associated with higher obesity rates due to 

limited access to healthy foods, safe recreational spaces, and 

healthcare services. In India, socioeconomic disparities contribute 

to varying obesity rates, with higher prevalence observed in 

lower-income groups (Gupta & Bansal, 2021). 

 

• Psychological Factors 

Psychological factors such as stress, depression, and anxiety 

can impact eating behaviors and physical activity levels. 

Emotional eating and stress-induced changes in metabolism can 

contribute to obesity. Studies have shown that psychological 

stress is a growing concern in India, impacting obesity rates and 

overall health (Mendez & Vercammen, 2022). A research 

conducted by Patel et. al., (2024) explored the relationship 

between socioeconomic status, psychological stress, and obesity 

in India. The findings underscore the importance of addressing 

both socioeconomic disparities and mental health issues in 

obesity prevention efforts (Patel & Patel, 2024). 

 

Integrating Genetic and Environmental Perspectives 

• Multifactorial Models 

Obesity results from a complex interaction of genetic and 

environmental factors. Multifactorial models that consider how 

genetic susceptibility may be exacerbated or mitigated by 

environmental conditions are essential for understanding obesity. 

For instance, individuals with a genetic predisposition to obesity 

may be more likely to become obese in environments with poor 

dietary options and limited opportunities for physical activity 

(Goran & Casazza, 2012). 

 

• Personalized Approaches 

Personalized approaches to obesity prevention and treatment 

are becoming increasingly feasible as we gain a better 

understanding of genetic and environmental interactions. 

Tailoring dietary recommendations and physical activity plans 

based on genetic profiles could enhance their effectiveness. In 

India, integrating genetic insights into public health strategies 

could lead to more targeted and effective interventions (Gupta & 

Sharma, 2023). 

 

CONCLUSION 
Obesity is a complex condition influenced by a combination of 

genetic and environmental factors. Understanding the interplay 

between these factors is essential for developing effective 

prevention and treatment strategies. Recent research, particularly 

from India, provides valuable insights into the specific genetic 

and environmental influences on obesity. Continued research and 

integrated approaches are crucial for addressing the obesity 

epidemic and improving public health outcomes. 
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