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Abstract

Obesity, a global health crisis, necessitates effective management strategies, with
yogic interventions emerging as a promising approach. This critical review examines
the physiological effects of yoga in obesity management, drawing insights from
recent studies. Yoga, encompassing physical postures (asanas), breathing techniques
(pranayama), and meditation, has shown potential in reducing body mass index
(BMI), waist circumference, and body fat percentage. Mechanistically, yoga
enhances metabolic regulation by improving insulin sensitivity, reducing cortisol
levels, and promoting lipid metabolism. Additionally, it modulates appetite-
regulating hormones like leptin and ghrelin, aiding in weight control. Yoga's stress-
reducing properties further mitigate stress-induced eating behaviors, a significant
contributor to obesity. Recent research highlights its role in improving cardiovascular
health, reducing inflammation, and enhancing mitochondrial function, all of which
are crucial in obesity-related comorbidities. Despite these benefits, variability in
study designs, sample sizes, and yoga protocols necessitates further rigorous,
standardized research. Overall, yogic interventions offer a holistic, non-invasive
approach to obesity management, addressing both physiological and psychological
dimensions, making them a valuable adjunct to conventional therapies.

Aim of the study: Investigate how yogic interventions impact key physiological
processes such as metabolism, hormonal regulation, stress response, inflammation,
and neuroendocrine function, which are relevant to obesity.

Conclusion: According to various yogic literature and modern physiology,
pathophysiology yoga helps reducing the weight and manage obesity.
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Introduction

Obesity has emerged as one of the most significant public health challenges of the 21st century,
affecting individuals, communities, and healthcare systems worldwide[1]. Defined as abnormal or
excessive fat accumulation that poses a risk to health, obesity is typically measured using the Body
Mass Index (BMI), with a BMI of 30 or above classified as obese[2]. The global prevalence of obesity

has nearly tripled since

1975, and it continues to rise at an alarming rate, particularly in low- and
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middle-income countries[3]. According to the World Health Organization (WHO), over 1.9 billion
adults were overweight in 2022, with more than 650 million classified as obese. Childhood obesity is
also a growing concern, with over 380 million children and adolescents affected globally[4]. The rise
in obesity is attributed to a combination of factors, including: The economic consequences of obesity
are staggering [5]. Healthcare costs associated with obesity-related conditions are estimated to account
for a significant portion of national health expenditures worldwide [6]. Indirect costs, such as lost
productivity due to illness, disability, and premature death, further exacerbate the economic burden. In
some countries, obesity-related costs are projected to overwhelm healthcare systems if current trends
continue. Obesity disproportionately affects certain populations, particularly those in low- and middle-
income countries (LMICs)[7]. In these regions, urbanization and the nutrition transition—a shift from
traditional diets to processed, high-calorie foods—have contributed to rising obesity rates [8]. At the
same time, under nutrition and obesity often coexist, creating a "double burden" of malnutrition.
Vulnerable groups, including women, children, and low-income individuals, are at higher risk due to
limited access to healthy foods and healthcare services [9]. The global burden of obesity is a complex
and pressing issue that demands urgent action[10]. Without effective interventions, the prevalence of
obesity and its associated health and economic consequences will continue to rise, undermining global
efforts to achieve sustainable development and health equity [11]. A coordinated, global response is
essential to reverse this trend and ensure a healthier future for all [12]. The growing interest in yogic
interventions for obesity management reflects a broader shift towards holistic and integrative
approaches to health and wellness[13]. Obesity, a complex condition influenced by genetic, behavioral,
environmental, and psychological factors, has traditionally been addressed through diet, exercise, and
medical interventions [14]. However, the limitations of these approaches, including high dropout rates
and difficulty in sustaining long-term lifestyle changes, have led to the exploration of complementary
strategies like yoga [15]. Yoga, an ancient practice rooted in Indian philosophy, combines physical
postures (asanas), breathing techniques (pranayama), meditation, and mindfulness. Its potential
benefits for obesity management include: Yoga provides a form of low-impact exercise that can
improve flexibility, strength, and endurance [16]. While it may not burn as many calories as high-
intensity workouts, it can still contribute to weight management when practiced consistently. Chronic
stress is a significant contributor to obesity, as it can lead to emotional eating and hormonal imbalances
(e.g., elevated cortisol levels) [17]. Yoga's emphasis on relaxation and mindfulness helps reduce stress,
potentially curbing stress-related weight gain. Yoga encourages mindfulness, which can translate into
more conscious eating habits [18]. Practitioners may become more attuned to hunger and satiety cues,
reducing overeating and promoting healthier food choices [19]. Some studies suggest that yoga can
improve metabolic markers such as insulin sensitivity, lipid profiles, and blood pressure, all of which
are relevant to obesity and its associated comorbidities [20]. Yoga fosters self-awareness, discipline,
and a positive body image, which can support long-term weight management efforts [21]. The
emerging interest in yogic interventions for obesity management underscores the need for multifaceted
approaches to address this global health challenge. While yoga alone may not be a cure for obesity, its
integration into a comprehensive lifestyle plan offers a promising avenue for improving physical,
mental, and emotional well-being [22]. As research continues to evolve, yoga may become an
increasingly recognized tool in the fight against obesity[23].
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Objectives and Scope of the Review

Evaluate the Efficacy of Yogic Interventions: Assess the effectiveness of yoga-based practices in
managing obesity, including weight reduction, fat loss, and improvement in body composition [24].
Examine the physiological mechanisms through which yoga influences obesity-related parameters,
such as metabolism, stress response, and hormonal regulation. Investigate the holistic effects of yoga,
including its impact on physical health (e.g., BMI, waist circumference), mental health (e.g., stress,
emotional eating), and lifestyle behaviors (e.g., physical activity, dietary habits).The review will focus
on individuals with obesity or overweight, including diverse age groups, genders, and ethnicities. The
scope includes various yogic practices, such as physical postures (asanas), breathing techniques
(pranayama), meditation, and mindfulness-based stress reduction. The review will cover physiological
outcomes (e.g., weight loss, metabolic markers), psychological outcomes (e.g., stress reduction,
emotional well-being), and behavioral outcomes (e.g., physical activity, dietary changes)[25].

Pathophysiology of Obesity: Key Mechanisms

The pathophysiology of obesity involves complex interactions between genetic, environmental,
behavioral, and metabolic factors. Key mechanisms include:Obesity results from chronic energy
imbalance, where caloric intake exceeds energy expenditure. Excess energy is stored as triglycerides
in adipose tissue, leading to hypertrophy (increase in fat cell size) and hyperplasia (increase in fat cell
number)[26]. Leptin, produced by adipose tissue, regulates appetite and metabolism. In obesity, leptin
levels are elevated, but resistance develops, reducing its effectiveness in suppressing appetite. :
Increased adiposity leads to insulin resistance, contributing to metabolic syndrome and type 2 diabetes.
Ghrelin, the "hunger hormone," is often elevated before meals and suppressed after eating. In obesity,
postprandial suppression may be blunted, promoting overeating. Adipose tissue acts as an endocrine
organ, releasing pro-inflammatory cytokines like TNF-a, IL-6, and CRP. Chronic low-grade
inflammation in obesity contributes to insulin resistance, cardiovascular diseases, and metabolic
dysfunction[27].

3. Yoga as a Holistic Intervention

Yoga can serve as a holistic intervention for obesity by addressing physical, mental, and emotional
well-being. It is not just a form of exercise but a comprehensive practice that integrates body, mind,
and spirit[28]. Here’s how yoga can help in managing and reducing obesity: Yoga promotes physical
activity, which helps burn calories and improve metabolism. Dynamic styles like Vinyasa, Power Yoga,
or Ashtanga are particularly effective for weight loss. Yoga postures (asanas) build muscle strength
and improve flexibility, which can enhance overall physical fitness and support weight management.
Certain yoga poses, such as twists and inversions, stimulate the digestive system and improve metabolic
function. Yoga can help balance hormones like cortisol (stress hormone) and insulin, which are often
linked to weight gain and obesity [29,30,31].

Longitudinal Studies: Sustained Effects of Yogic Practices on obesity
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Ross et al. (2016):A 12-month longitudinal study found that participants who practiced yoga regularly
experienced significant reductions in BMI and improvements in metabolic health compared to a control
group[32]. Telles et al. (2014): A study over 6 months demonstrated that yoga practitioners had reduced
waist circumference and improved lipid profiles, suggesting long-term benefits for obesity
management [33]. Kristal et al. (2005):A 10-year longitudinal study found that middle-aged adults who
practiced yoga regularly gained less weight over time compared to non-practitioners, highlighting its
role in weight maintenance [34]. A systematic review and meta-analysis by Lauche et al. (2016)
assessed the effects of yoga on weight-related outcomes across 30 randomized controlled trials (RCTs)
involving 2,173 participants. The analysis revealed no significant effects on weight, body mass index
(BMI), body fat percentage, or waist circumference. However, in studies focusing on healthy adults,
yoga showed a significant effect on waist-to-hip ratio compared to usual care (Standardized Mean
Difference [SMD] =-1.00; 95% Confidence Interval [CI] =-1.44, -0.55; p <0.001). Among overweight
or obese participants, yoga interventions led to a significant reduction in BMI compared to usual care
(SMD = -0.99; 95% CI = -1.67, -0.31; p = 0.004). These findings suggest that while yoga may not
universally impact all weight-related measures, it can effectively reduce BMI in overweight or obese
individuals[35]. Effect of Yoga on Anthropometry, Quality of Life, and Lipid Profile in Patients with
Obesity and Central Obesity: A Systematic Review and Meta-Analysis (2023): This review analyzed
15 randomized clinical trials with 1,161 participants. The findings indicated that yoga reduced waist
circumference compared to control groups, decreased body weight more effectively than calorie
restriction, and reduced both body weight and waist circumference compared to exercise alone.
Additionally, yoga interventions led to reductions in total cholesterol and triglycerides. However, the
evidence quality was low, suggesting a need for more rigorous trials to confirm these benefits [36]. A
Systematic Review and Meta-Analysis on the Effects of Yoga on Weight-Related Outcomes (2016):
This review included 30 trials with 2,173 participants. The analysis found no significant effects of yoga
on weight, body mass index (BMI), body fat percentage, or waist circumference. However, in studies
focusing on overweight or obese individuals, yoga showed a significant reduction in BMI compared to
usual care. The authors noted methodological limitations and potential biases, indicating that while
yoga appears safe, more high-quality research is needed to establish its effectiveness in weight
management. Effect of Yoga on Adipokine Levels Among Overweight and Obese People: A
Systematic Review (2023): This review assessed the impact of yoga on adipokines, which are cytokines
released by adipose tissue influencing metabolic processes. The study concluded that yoga positively
affects adipokine levels in overweight and obese individuals, suggesting potential benefits in regulating
inflammation and metabolism [37]. The Impact of Yoga on Components of Energy Balance in Adults
with Overweight or Obesity: A Systematic Review (2022): This review examined how yoga influences
energy intake (EI) and physical activity (PA). The findings suggest that incorporating yoga into weight
loss programs may help reduce EI and improve dietary habits. However, there is insufficient evidence
to suggest that standalone yoga interventions independently alter EI. Limited evidence also suggests
that yoga may increase self-reported PA, though consistent increases in non-yoga PA were not
observed[38]. Effects of a 12-Week Yoga Training Intervention on Blood Pressure and Body
Composition in Obese Female Adolescents: A Randomized Controlled Pilot Study (2023): This pilot
study involved 20 female adolescents aged 18-20 years. The 12-week yoga intervention led to
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significant reductions in body weight, BMI, body fat percentage, systolic blood pressure, mean arterial
pressure, and pulse pressure. These findings suggest that yoga can be an effective strategy for
improving body composition and cardiovascular health in obese female adolescents[39]. A systematic
review by Galaviz et al. (2022) explored the efficacy of yoga and mindfulness interventions in
managing obesity among children and adolescents. The review included four RCTs assessing yoga's
impact on anthropometric measurements. All studies reported significant improvements in weight
measurements in groups exposed to yoga. However, it's important to note that in all cases, yoga was
combined with physical exercise and other interventions, which were not offered to control groups. For
instance, one study combined yoga with physical exercise and behavioral therapy, resulting in
significant reductions in body weight, BMI, and arm circumference compared to controls. Another
study combined yoga with health education and physical exercise, leading to significant decreases in
fat mass but not in BMI. These findings indicate that yoga, when combined with other interventions,
may contribute to weight reduction in younger populations[40,41,42].

Conclusion:

The critical review of yogic interventions in obesity management highlights their potential
physiological benefits, including improved metabolic health, reduced stress, and enhanced weight
regulation. Recent studies suggest that yoga positively impacts body composition, insulin sensitivity,
and lipid profiles, while also addressing psychological factors like emotional eating. However,
variability in study designs and yoga practices limits definitive conclusions. Despite these limitations,
yoga emerges as a promising complementary approach to traditional obesity management strategies,
offering holistic benefits for physical and mental well-being. Further rigorous, standardized research is
needed to establish optimal protocols and long-term efficacy of yogic interventions in combating
obesity.
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