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Abstract: A promising method for predicting and treating metabolic diseases is the combination of 

contemporary machine learning (ML) technology with the ancient medical system known as Ayurveda. 

This response explores how machine learning algorithms can leverage Ayurvedic principles, particularly 

Kapha dosha imbalances, to predict the onset of metabolic disorders, paving the way for a new era of 

personalized and holistic healthcare. The paper discusses the relationship between Kapha Dosha and 

metabolic disorders such as diabetes, obesity, diabetes mellitus, and metabolic syndrome. Machine 

learning algorithms, when integrated with Ayurveda principles with modern omics technologies, further 

enhance the predictive capabilities of these models. This paper provides a brief overview of the current 

state of the art of machine learning models and their predictive capabilities. 
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Introduction 

 

The integration of Ayurveda, an ancient system of medicine, with modern machine learning (ML) 

techniques offers a promising approach to predict and manage metabolic disorders. Ayurveda identifies 

three fundamental biological humors, or doshas—Vata, Pitta, and Kapha [4]—that govern physiological 

and psychological processes. Imbalances in these doshas, particularly Kapha, are often linked to metabolic 

disorders such as diabetes and obesity. This response explores how machine learning algorithms can 

leverage Ayurvedic principles, particularly Kapha dosha imbalances, to predict the onset of metabolic 

disorders. 

Ayurvedic Concept of Kapha Dosha and Metabolic Disorders 

Kapha Dosha, characterized by qualities like heaviness, coldness, and stability, plays a significant role in 

metabolic disorders according to Ayurveda. When Kapha becomes imbalanced, it can lead to conditions 

such as obesity, diabetes (Prameha), and sluggish digestion. 

Metabolic disorders are a group of conditions that disrupt normal metabolic processes, often leading to 

diseases such as diabetes, obesity, and metabolic syndrome. In Ayurveda, these disorders are frequently 

associated with an imbalance in the Kapha dosha, one of the three fundamental energies believed to 

govern bodily functions. 

 

Role of Kapha Dosha in Metabolic Disorders 

Kapha dosha, characterized by its water and earth elements, is responsible for the body's structure and 

stability. An imbalance in Kapha can lead to the accumulation of unwanted substances, contributing to 
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metabolic disorders such as obesity, diabetes, and metabolic syndrome. This imbalance results in the 

stagnation of body channels with undigested material or toxins known as Ama, which is produced due to 

decreased digestive fire (Agni) [1], [3], [5]. 

 

Ayurvedic Perspective on Specific Metabolic Disorders 

 

• Obesity (Sthoulya): Ayurveda identifies obesity as a result of Kapha imbalance, leading to 

excessive fat accumulation (Meda dhatu). Management involves dietary and lifestyle 

modifications, along with herbal remedies to balance Kapha and enhance metabolism [3], [5]. 

• Diabetes Mellitus (Prameha): Type 2 Diabetes Mellitus is associated with an imbalance in Kapha 

and Meda, leading to insulin resistance. Ayurvedic management focuses on reducing Kapha and 

Meda through dietary changes, physical activity, and herbal formulations [2], [8], [10]. 

 

Metabolic Syndrome: This condition, characterized by obesity, dyslipidemia, and hypertension, aligns 

with the Ayurvedic concept of Medodhatuvriddhi and Ama pradoshaja vikaras. Treatment involves 

Kaphavatahara and Medohara therapies to eliminate excess Medodhathu and promote optimal tissue 

function [6], [7]. The rest of the manuscript has been organized as section 2 explains about related work, 

section 3, discusses the Machine Learning Models for Predicting Metabolic Disorders followed by 

conclusion. 

 

Related work 

Kapha Dosha in Ayurveda is linked to metabolic disorders due to its role in causing accumulative diseases. 

Imbalanced Kapha leads to stagnation and accumulation of toxins (Ama), contributing to conditions like 

hyperglycemia, obesity, and metabolic syndrome [11]. Metabolic disorders, such as Metabolic Syndrome, 

are primarily caused by the vitiation of Kapha, Meda, and Ama in Ayurveda. This imbalance leads to 

symptoms like obesity and dyslipidaemia, necessitating treatments that reduce Kapha and enhance Agni 

[12]. In Ayurveda, metabolic disorders are linked to an imbalance in Kapha Dosha, which, when disturbed, 

leads to increased Kleda in the body. This imbalance contributes to conditions like Prameha, associated 

with obesity and metabolic syndrome [13]. Prameha, a syndrome in Ayurveda, is primarily characterized 

by Kapha Dosha predominance. This relationship highlights how Kapha's qualities contribute to obesity, 

metabolic syndrome, and diabetes mellitus, with various subtypes reflecting the interaction of Doshas 

and disturbed bodily functions [14]. Kapha Dosha is associated with metabolic disorders like Prameha due 

to its qualities of heaviness and obstruction. Excessive Kapha leads to obesity and impaired digestion, 

contributing to conditions such as diabetes mellitus, as described in Ayurvedic texts [15]. In Ayurveda, 

metabolic disorders like diabetes and obesity are linked to Kapha Dosha, which is associated with excess 

and improper nutrition. These conditions, termed Prameha and Sthoulya, arise from the vitiation of 

Kapha, Meda Dhatu, and Ama [16]. The paper does not specifically address the relationship between 

metabolic disorders and Kapha Dosha in Ayurveda. However, it classifies Prameha, a metabolic disorder, 

into Kaphaja types, indicating a connection between Kapha predominance and metabolic issues [17]. 

In Ayurveda, metabolic disorders like Madhumeha are linked to the vitiation of Kapha dosha, primarily 

caused by improper food habits and sedentary lifestyle, leading to excessive intake of Snigdha and Guru 

guna foods, which contribute to disease development [18]. The paper does not specifically address the 
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relationship between metabolic disorders and Kapha Dosha in Ayurveda. It focuses on diabetes mellitus 

(Madhumeha) and its classifications, dietary influences, and lifestyle factors rather than detailing Dosha 

interactions with metabolic disorders [19]. The study indicates that individuals with Kapha Prakriti are 

more prone to hepatic and renal disorders due to Type 2 diabetes mellitus, suggesting a significant 

relationship between Kapha Dosha and metabolic disorders, particularly in the context of diabetes 

complications [20]. The paper discusses that Bahu Drava Shleshma (liquid state of Kapha) contributes to 

Prameha, indicating a relationship between Kapha Dosha and metabolic disorders. Increased Meda and 

Mamsa also play a role, highlighting the complexity of these conditions [21]. In Ayurveda, metabolic 

disorders are linked to an excess of Kapha Dosha, characterized by unctuous properties. This accumulation 

leads to conditions like obesity and diabetes, contributing to chronic issues and potentially resulting in 

neurological disorders (Vatavyadhi) over time [22]. In Ayurveda, metabolic disorders, including 

Dyslipidemia, are associated with Kapha Dosha. An imbalance in Kapha leads to Medodushti, affecting 

Agni and Dhathu, which can result in conditions like Medoroga, highlighting the importance of managing 

Kapha for metabolic health [23]. The paper indicates that hyperlipidaemia, a metabolic disorder, 

correlates with Medovaha Sroto Dushti, primarily caused by Kaphavardhak Ahar Vihar and lack of exercise, 

highlighting the relationship between Kapha Dosha and metabolic imbalances in Ayurveda [24]. Metabolic 

disorders, including dyslipidemia, are associated with the aggravation of Kapha Dosha in Ayurveda. 

Kapha's qualities contribute to the accumulation of excess lipids, leading to lifestyle diseases such as 

obesity, diabetes, and coronary artery disease [25]. 

In Ayurveda, metabolic disorders like Dyslipidemia are linked to the vitiation of Kapha Dosha, which leads 

to impaired lipo-protein metabolism. Factors such as Shleshmala ahara and lack of physical activity 

exacerbate this condition, causing metabolic derangement [26]. The paper discusses Kapha Medo 

Margavarana, correlating it with dyslipidemia, obesity, and metabolic disorders. In Ayurveda, Kapha 

Dosha is linked to excess fat and fluid retention, contributing to metabolic imbalances and disorders like 

dyslipidemia [27]. In Ayurveda, metabolic disorders like obesity (Sthoulya) are associated with vitiated 

Kapha Dosha, leading to an abnormal accumulation of Meda Dhatu. This imbalance contributes to 

nutritional disorders, emphasizing the need for treatments targeting Kapha to restore health [28]. Kapha 

dosha imbalance in Ayurveda is associated with fluid retention, weight gain, and increased mucus 

production, contributing to metabolic disorders. Addressing Kapha through dietary modifications and 

lifestyle changes can help restore balance and improve metabolic health [29]. Kapha Dosha, characterized 

by water and earth elements, is linked to metabolic disorders in Ayurveda. Its imbalance leads to obesity, 

sluggish metabolism, and diabetes, as it governs structure and lubrication, affecting bodily functions and 

resistance [30]. An imbalance in kapha dosha can lead to metabolic disorders by causing excess 

accumulation in the body, which disrupts digestion and energy levels. This imbalance contributes to 

various health problems, emphasizing the need for maintaining a healthy kapha balance [31]. Kapha 

Dosha is associated with metabolic disorders due to its qualities of heaviness and sluggishness. An 

imbalance can lead to obesity and related conditions. A Kapha Prakriti person should avoid heavy, oily 

foods to maintain metabolic health [32]. Metabolic disorders, particularly those classified as 

Santharpanajanya vikaras, are associated with Kapha Dosha vitiation. Excessive intake of heavy, unctuous 

foods leads to Kapha aggravation, resulting in obesity, diabetes, and other metabolic syndromes due to 

impaired digestive fire and channel obstruction [33]. In Ayurveda, metabolic disorders are linked to 

increase Kapha Dosha, which leads to obesity and sluggish digestion. This imbalance results in Ama (toxic 
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metabolic waste) and Srothorodha, contributing to conditions like metabolic syndrome and related 

complications [34]. The paper does not specifically address the relationship between metabolic disorders 

and Kapha Dosha in Ayurveda. However, it mentions that metabolic syndrome, linked to over-

nourishment and sedentary lifestyle, aligns with Ayurvedic concepts of imbalance, particularly related to 

Kapha [35]. In Ayurveda, metabolic disorders like dyslipidemia are linked to aggravated Kapha Dosha, 

which leads to increased Meda Dhatu. This imbalance results from hypofunction of Medo-Dhatwagni, 

causing disturbances in Medovaha Srotodusti, thus affecting lipid metabolism [36]. The paper does not 

specifically address the relationship between metabolic disorders and Kapha Dosha in Ayurveda. 

However, it emphasizes the importance of dietary practices in maintaining Dosha balance to prevent 

lifestyle-related disorders, including those influenced by Kapha [37]. The paper indicates that Kapha dosha 

is involved in pre-diabetes, a metabolic disorder characterized by insulin resistance. Ayurvedic principles 

suggest that balancing Kapha through lifestyle modifications and herbal interventions can help manage 

glucose levels and improve metabolic health [38]. The paper highlights that a sedentary lifestyle and 

indulgence in Kapha-meda Vardhaka Ahara contribute to the Santarpanajanya origin of Madhumeha, 

indicating a relationship between metabolic disorders and Kapha Dosha, which influences the disease's 

manifestation and progression [39]. The paper does not specifically address the relationship between 

metabolic disorders and Kapha Dosha in Ayurveda. However, it highlights the role of Kapha in obesity and 

hyperlipidemia, suggesting that imbalances may contribute to these metabolic conditions [40]. 

The paper does not specifically address the relationship between metabolic disorders and Kapha Dosha 

in Ayurveda. It focuses on Sleshaka Kapha's physiological functions and its attributes, without detailing its 

connection to metabolic disorders [41]. The paper discusses Prameha, which encompasses metabolic 

disorders linked to Kapha Dosha in Ayurveda. It highlights how imbalances in Kapha contribute to these 

conditions, emphasizing the importance of maintaining pancreatic health through Ayurvedic practices for 

metabolic balance [42]. Kapha Dosha is primarily responsible for metabolic disorders, as its aggravation 

leads to excess tissue, fat accumulation, and slowed metabolism. Ayurveda emphasizes dietary regulation 

to balance Kapha, thereby preventing conditions like obesity, diabetes, and hypertension associated with 

metabolic syndrome [43]. Metabolic disorders, including diabetes mellitus, are associated with Kapha 

Dosha in Ayurveda, which predominates in Prameha. Kapha's qualities contribute to obesity and insulin 

resistance, leading to impaired carbohydrate, protein, and fat metabolism, exacerbating these metabolic 

conditions [44]. Kapha Dosha, when vitiated, contributes to metabolic disorders by promoting water 

retention and increasing plasma osmolality, leading to conditions like hypertension. Imbalances arise from 

excessive indulgence in heavy, oily foods, which disrupt water balance and metabolic processes [45].  

In Ayurveda, metabolic disorders like obesity (Medoroga) are associated with an excess of Kapha Dosha, 

which leads to increased Meda Dhatu (fat tissue). Managing Kapha through diet and exercise is essential 

for preventing and treating these disorders effectively [46]. Vitiation of Kapha Dosha significantly 

contributes to metabolic disorders by causing Amadosa accumulation, leading to conditions like 

dyslipidemia, obesity, and hyperglycemia. This imbalance disrupts metabolic processes, triggering 

pathogenesis in diseases such as Madhumeha and Sthoulya [47].  

In Ayurveda, metabolic disorders correlate with Kapha Dosha, characterized by excess fat and fluid 

retention. This imbalance leads to conditions like obesity and metabolic syndrome, necessitating 

treatments like Udvartana to restore balance and promote fat reduction [48]. Kapha Dosha, characterized 

by qualities like heaviness and stability, is linked to metabolic disorders such as obesity. Its imbalance 
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leads to increased fat accumulation and metabolic issues, making it crucial to address Kapha for effective 

management of these disorders [49]. 

Metabolic disorders, particularly metabolic syndrome, are associated with the vitiation of Kapha and 

Meda in Ayurveda. Treatments focus on pacifying Kapha, cleansing channels, and using specific herbs like 

Tinospora cordifolia and Commiphora mukul to address these imbalances [50]. 

 

Machine Learning Models for Predicting Metabolic Disorders 

Several machine learning models have been developed to predict metabolic disorders based on Ayurvedic 

dosha analysis. These models integrate biological, physiological, and behavioral data to identify patterns 

associated with Kapha imbalances and metabolic risks. 

1. Ensemble Learning Models 

Ensemble learning models, such as random forests and AdaBoost, have been successfully applied to 

predict dosha imbalances and their correlation with metabolic disorders. For instance, AdaBoost with 

hyperparameter tuning achieved an accuracy of 0.97 in predicting dosha imbalances, which can be used 

to identify individuals at risk of metabolic disorders [51]. 

2. Unsupervised Learning Models 

Unsupervised learning techniques, such as K-means clustering, have been used to analyze sleep patterns 

and other behavioral data to identify Ayurvedic Prakriti types. These models have shown promise in 

correlating Kapha imbalances with metabolic risks, such as insulin resistance and obesity [52]. 

3. Deep Learning Approaches 

Deep learning algorithms, including dense neural networks, have been employed to classify individuals 

into Ayurvedic Prakriti types based on multi-system attributes. These models have achieved high accuracy 

in predicting Kapha Prakriti, which is strongly associated with metabolic disorders [53]. 

Integration of Ayurvedic Principles with Modern Omics Technologies 

The integration of Ayurvedic principles with modern omics technologies, such as genomics, 

transcriptomics, and metabolomics, has enhanced the predictive capabilities of machine learning models. 

For example, whole exome sequencing has identified specific genetic variations associated with Kapha 

Prakriti that predispose individuals to metabolic disorders [54]. These findings have been used to develop 

personalized interventions based on Ayurvedic recommendations, such as diet, lifestyle, and herbal 

remedies [55-56]. 

Role of Kapha Imbalance in Metabolic Disorders 

Kapha imbalance is a key factor in the pathogenesis of metabolic disorders. Excess Kapha leads to 

increased fat accumulation, insulin resistance, and pancreatic dysfunction, all of which are precursors to 

type 2 diabetes and metabolic syndrome [57-58]. Machine learning models have been used to identify 

individuals with Kapha imbalances by analyzing anthropometric and biochemical parameters, such as 

waist-hip ratio, blood sugar levels, and lipid profiles. 

Clinical Applications and Future Directions 

The integration of Ayurveda and machine learning has opened new avenues for personalized medicine. 

For example, Ayurgenomics, a field that combines Ayurvedic principles with genomics, has been used to 

develop Prakriti-based drug discovery and personalized treatment plans [55]. These approaches have the 

potential to revolutionize the prevention and management of metabolic disorders by providing early 

predictions and tailored interventions. 
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Conclusion 

Machine learning algorithms, when integrated with Ayurvedic principles, offer a powerful tool for 

predicting the onset of metabolic disorders based on Kapha dosha imbalances. By leveraging ensemble 

learning, unsupervised learning, and deep learning techniques, researchers can identify individuals at risk 

and develop personalized interventions to mitigate metabolic risks. The integration of Ayurveda with 

modern omics technologies further enhances the predictive capabilities of these models, paving the way 

for a new era of personalized and holistic healthcare. 
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