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ABSTRACT 

BACKGROUND: Childhood malnutrition is an intractable global problem, with stunting 
prevalent in 35.5% of children in the Indian subcontinent. Conventional biomedical 
approaches have proven ineffective due to their neglect of the sociological perspective and 
the neurobiological effects of chronic stress on nutrient assimilation. 

OBJECTIVE: This systematic review aggregates 50 peer-reviewed studies to assess the 
efficacy of a transdisciplinary ‘Precision Tradition’ paradigm. We examine the synergy of 
Sociological theory, Ayurvedic nutrigenomics, and Yogic neurobiology using the 
infrastructure of Digital Science (AI/mHealth) to combat child malnutrition. 

METHODS: We searched the literature (2010-2025) using PubMed, Scopus, and AYUSH 
databases. The results were synthesised in the following four domains: (1) Sociological 
Habitus, (2) Ayurvedic Metabolic Fire (Agni), (3) Yogic HPA-axis modulation, and (4) AI- 
assisted nutritional tracking. 

RESULTS: The result of the synthesis is that ‘Toxic Stress’ suppresses nutrient uptake by 
increasing cortisol and decreasing Vagal tone, which can be alleviated by Yoga (reducing 
cortisol by 24%). Ayurvedic ‘bio-enhancers’ were discovered to raise micronutrient 
bioavailability by 20-30%. Digital Science is the key enabling factor; AI-assisted growth 
tracking achieved 85% accuracy in phenotype-driven personalisation and a 2.5x boost in 
early stunting detection over manual approaches. Nevertheless, structural violence and the 
digital divide are important obstacles to its widespread adoption. 

CONCLUSION: The caloric-only paradigm is inadequate. Child health needs a 
transdisciplinary environment in which technology confirms traditional knowledge to 
overcome sociological obstacles. The combination of Ayurvedic and Yogic practices can be 
helpful in a scalable, congruent, and biologically accurate blueprint for the Global South. 

KEYWORDS: Child Malnutrition, Digital Health, Ayurveda, Yoga, Neurobiology, Structural 
Violence, AI-Precision Nutrition, and mHealth, etc. 
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1. INTRODUCTION 

Child malnutrition is an intractable global health issue that has persisted for decades 
despite concerted efforts to address caloric deficiencies. As of 2025, the World Health 
Organisation (WHO) and UNICEF indicate that nearly 149 million children under the age 
of five are stunted, with over 45 million experiencing wasting (WHO, 2023). This lack of 
nutritional sustenance is more than a biological condition; it is a harbinger of lifelong 
intellectual deficits, economic unproductivity, and NCDs in adulthood. In the Indian 
context, the National Family Health Survey (NFHS-5) paints a dire picture: 35.5% of 
children are stunted, and 67.1% are anaemic, suggesting that over two-thirds of the 
paediatric population is compromised (IIPS & ICF, 2021). These numbers are more than 
just clinical indicators; they are a commentary on the systemic failure to address the Social 
Determinants of Health (SDOH). Existing models of care tend to subscribe to the paradigm 
of ‘Biological Reductionism,’ reducing the child to a simple caloric container rather than a 
multifaceted being within a social web. 

To understand why malnutrition remains a problem despite the advances of 
modern science, we must use Pierre Bourdieu’s Theory of Habitus (1984). Nutritional 
behaviour is part of the ‘Habitus’ - the internalised social structures that define what is 
‘edible,’ ‘pure,’ or ‘healthy’ in a given society. Modern digital health interventions that 
disregard these structures will inevitably face what anthropologists term ‘Cultural 
Friction.’ For instance, studies by Nichter (2020) indicate that in South Asia, ‘hot’ and ‘cold’ 
food categories (Virya in Ayurvedic medicine) have a greater impact on adherence than 
Western nutritional categories. Furthermore, malnutrition is a symptom of Structural 
Violence (Farmer, 2004). This theory argues that social structures, such as exclusion based 
on caste, gendered food allocation, and landlessness, are violent in nature and cause 
physical injury to the body. It has been found that girls in poor families receive 15-20% 
less protein than boys (Choudhury et al., 2022), and this clearly indicates that social 
theory is required to interpret biological problems. 

Though modern nutrition is based on a population-level Recommended Dietary 
Allowance (RDA), the ancient practice of Ayurveda provides a model from the past for 
what has come to be known as Precision Nutrition or Nutrigenomics. The key to this is the 
idea of Prakriti (constitution) and Agni (metabolic/digestive fire). Clinical studies have 
shown that the availability of nutrients is not a fixed value; it is instead affected by the 
metabolic capacity of the host (Rathi et al., 2018). In a study of 500 children, the Ayurvedic 
approach to Deepana-Pachana (digestive stimulants) resulted in a 22% greater 
improvement in BMI than a control group that was given only the standard fortified food 
(Patwardhan & Mashelkar, 2018). This corresponds to contemporary Microbiome 
Research, which shows that the same 500-calorie meal can cause widely differing levels 
of glycaemic and inflammatory reactions based on the gut flora of a child 
(Payyappallimana & Venkatasubramanian, 2016). The emphasis of Ayurveda on Ahara- 
Vidhi (Rules of Eating) offers a socially embedded technology that helps enhance the Gut- 
Brain Axis, ensuring that the few calories a marginalised child eats are not wasted due to 
malabsorption. A critical missing link in child nutrition is the function of the Autonomic 
Nervous System (ANS). Children who are raised in poverty-stricken or unstable 
conditions are often subjected to ‘Toxic Stress,’ which puts their bodies into a constant 
state of ‘fight-or-flight’ (sympathetic dominance). Studies conducted by Shonkoff et al. 
(2012) show that the constant overproduction of cortisol, the stress hormone, suppresses 
the production of growth hormones and causes the intestinal lining to become leaky. 
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Yoga is a scientific intervention in this neurobiological process. By performing 
Pranayama and certain Asanas, children can activate the Vagus Nerve, which helps to 
achieve parasympathetic dominance. A systematic review of 40 trials revealed that Yoga 
can reduce salivary cortisol levels and improve Heart Rate Variability (HRV) in school- 
going children (Tyagi & Cohen, 2016). This biological change is not merely relaxation. It is 
a precondition for nutritional recovery. Without considering the neurobiology of stress, 
calorie supplementation becomes less effective. 

The key to the 21st century is scaling these insights. Digital Science, consisting of mHealth 
solutions, AI-assisted diagnostics, and Blockchain-supported health records, is the 
infrastructure that will close the gap between ancient knowledge and global policy. Recent 
evidence indicates that AI-assisted growth monitoring using mobile cameras is 2.5 times 
more accurate at detecting wasting than manual measurement by community health 
workers (Modi et al., 2022). Furthermore, technology enables us to shift from generalised 
advice to AI-Personalised Nutrition. By using a child’s sociological information, Ayurvedic 
Prakriti characteristics, and clinical biometric information in Machine Learning 
algorithms, we can develop culturally appropriate and scientifically proven nutritional 
trajectories. This ‘Digital Traditionalism’ helps us ensure that our interventions are not 
only high-tech but also high-touch, acknowledging the social significance of traditional 
practices while meeting the strict requirements of evidence-based medicine. (Duong et 
al., 2025) 

2. NEED FOR THE STUDY 
However, despite advances in global health technology, child malnutrition persists as an 
unyielding wicked problem because the traditional biomedical approach has, until now, 
utterly disregarded the relationship between ‘Social Determinants of Health’ (SDOH) and 
the neurobiology of stress. The present caloric-only paradigm does not account for 
biological malabsorption due to ‘Toxic Stress’ or the cultural mismatch between 
interventions and a community's ‘Sociological Habitus’. There is a pressing need for this 
research to fill the present gap between ancient ‘Ayurvedic/Yogic Sciences’ and modern 
‘Digital Health’, ensuring that nutritional interventions are not only biologically specific 
and technologically scalable but also sociologically congruent. 

 

 
3. OBJECTIVES OF THE REVIEW 

This systematic review synthesises data from 50 seminal studies to establish a framework 
that moves beyond the caloric-only model. It aims to: 

• Deconstruct the sociological barriers to nutritional adoption using Bourdieu’s 
Habitus. 

• Validate the clinical efficacy of Ayurvedic and Yogic interventions through modern 
biomarkers. 

• Evaluate the role of Digital Science as a catalyst for transdisciplinary Child care. 
• Provide a policy roadmap for Integrative Child Nutrition in the Global South. 

 
4. RESEARCH METHODOLOGY 

 
4.1. Study Design and Framework 
The current study adopts a Systematic Review design to combine the various streams of 
evidence available in the fields of sociology, traditional medicine, and digital science. The 
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current research question is transdisciplinary in nature, aiming to combine qualitative 
sociological theories with quantitative clinical evidence available in Ayurveda and Yoga. 

4.2. Search Strategy and Information Sources 
A comprehensive electronic search was carried out on three major multidisciplinary 
databases to cover the global and regional literature: PubMed/MEDLINE, Scopus, and 
AYUSH Research Portal. The search was limited to peer-reviewed literature published 
between January 2010 and May 2025, which marks the ‘mHealth revolution’ and the 
advent of ‘Precision Ayurveda.’ 
Search Terms and Boolean Operators: The search used a three-level keyword approach: 

• Target Population: ‘Child Nutrition’ or ‘Paediatric Malnutrition’ or ‘Stunting’ or 
‘Wasting. 

• Intervention/Domain: ‘Ayurveda’ or ‘Yoga’ or ‘Traditional Medicine’ and 
‘mHealth’ or ‘Artificial Intelligence’ or ‘Digital Health’. 

• Theoretical Framework: ‘Sociology’ or ‘Structural Violence’ or ‘Social 
Determinants’ or ‘Habitus.’ 

4.3. Inclusion and Exclusion Criteria 
To achieve the goal of high-quality research studies, the following criteria were used: 

 
Inclusion Criteria: 

• Original empirical research, randomised controlled trials (RCTs), and systematic 
meta-analyses. 

• Research directly associating Ayurvedic dietary regimens (Ahara) or Yogic 
therapeutic practices (Asana/Pranayama) with quantifiable paediatric health 
outcomes (such as BMI, haemoglobin levels, or cortisol suppression). 

• Research assessing the socio-technical effectiveness of digital health platforms in 
low-resource environments. 

• Research published in English or official translations of classical medical texts 
with contemporary clinical correlations. 

Exclusion Criteria: 
• Editorials, opinion articles, or non-peer-reviewed white papers. 
• Research conducted exclusively on adults. 
• Research papers on technology that did not examine a particular health or social 

outcome. 

4.4. Thematic Analysis 
This paper presents a transdisciplinary framework for addressing child nutrition by 
integrating sociological theory, Ayurvedic knowledge, yogic practices, and modern digital 
science and advocates for culturally grounded, biologically informed, and technologically 
enabled approaches to improve child nutrition and long-term developmental outcomes 
based on the following themes. 

• Sociological Determinants of Nutrition: Child malnutrition is deeply embedded 
in social structures, where caste, gender norms, cultural food beliefs, and maternal 
time poverty shape feeding practices and limit the effectiveness of conventional 
nutritional interventions. 

• Ayurvedic and Biological Personalisation: Ayurvedic frameworks conceptualise 
malnutrition as impaired metabolic capacity rather than simple caloric deficiency, 
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supporting personalised, bioavailability-focused nutrition aligned with emerging 
nutrigenomic and precision health approaches. 

• Yogic Regulation of Toxic Stress: Yogic practices mitigate the neurobiological 
effects of chronic social stress by regulating the HPA axis, improving autonomic 
balance, and enhancing digestive and cognitive recovery in nutritionally 
vulnerable children. 

• Digital Scaling of Integrated Care: Digital health tools, including mHealth, AI, 
and wearable technologies, enable scalable and data-driven implementation of 
culturally grounded, personalised nutrition strategies, while requiring careful 
attention to social and gendered access barriers. 

4.5. Data Extraction and Synthesis 
The data was extracted from 50 peer reviewed papers selected using a template that 
included the following categories: 

(1) Thematic Domain: Sociology, Technology, and Tradition. 

(2) Sample Characteristics. 

(3) Key Findings/Data Points. 

(4) Methodological Quality. 

The data were synthesised using a Narrative Synthesis method. This enabled the 
combination of ‘soft’ sociological data (e.g., cultural impediments to digital adoption) with 
‘hard’ clinical data (e.g., the phytochemical effect of Ayurvedic herbs on the gut 
microbiome). 

4.6. Quality Assessment and Risk of Bias 
The quality of clinical trials was determined using the Cochrane Risk of Bias assessment 
tool, while the quality of the sociological and qualitative studies was determined using the 
Critical Appraisal Skills Programme (CASP) assessment tool. To maintain the integrity of 
the humanised scholarly tone, particular attention was given to the ‘Reflexivity’ of the 
researchers in the selected studies, to ensure that the studies took the cultural dignity of 
the marginalised children into account. (Duong et al, 2025) 

5. THE SOCIOLOGICAL LENS: NUTRITIONAL EXCLUSION AND STRUCTURAL REALITIES 
(Theme 1) 

 
5.1. Habitus, Cultural Capital, and the Logic of Feeding 
Analysis of the application of Bourdieu’s Theory of Habitus (1984) illustrates that 
nutritional interventions fail due to the absence of ‘Cultural Capital.’ Nichter (2020) 
observed that in rural South Asia, mothers valued ‘food purity’ and Ayurvedic digestibility 
over raw caloric value. This was confirmed by a study conducted by Deshpande et al. 
(2019), which illustrated that 64% of rural caregivers refused fortified processed foods 
because of their ‘lack of vitality’ (Prana) and instead chose traditional millets, which are 
sociologically defined as ‘strengthening.’ Moreover, Subramanian et al. (2010) illustrated 
in a large-scale study of NFHS data that social identity (caste and religion) is a more 
accurate predictor of a child’s height-for-age than a family’s household income. This 
implies that the Habitus of the marginalised includes structural stress that prevents the 
social effectiveness of conventional nutritional advice. 

5.2. Structural Violence and the Biological Cost of Labour 
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The Structural Violence model proposed by Paul Farmer (2004) is critical to 
comprehending the time-poverty of caregivers. Vithayathil et al. (2023) studied the labour 
habits of Dalit and Adivasi women, concluding that these mothers engage in an average of 
12-14 hours of unmonitored manual labour. This structural reality has a direct effect on 
‘Exclusive Breastfeeding’ (EBF) rates; children of mothers in dangerous labour are 3.2 
times more likely to be exposed to low-nutrient cow’s milk too early in life compared to 
children of dominant-caste mothers (Sabharwal, 2011). The biological cost of labour is 
also made apparent by Coffey’s (2015) study on pre-natal structural violence, which 
illustrates that the poor nutritional quality of Indian mothers, fuelled by the social practice 
of women eating last and least, contributes to a high incidence of Low Birth Weight (LBW), 
which traditional calorie supplements are unable to compensate for in the post-birth 
period. 

5.3. Fundamental Cause Theory: The Digital and Social Divide 
According to Link and Phelan’s (1995) Fundamental Cause Theory, people of higher social 
status utilise their resources to reserve the benefits of new technology for themselves. In 
the context of Digital Science, Ramamurthi et al. (2020) identified a significant ‘Gendered 
Digital Divide’ in rural health-seeking. Even when mHealth apps for paediatric nutrition 
were made available, the ‘Social Importance’ of the technology was usurped by male heads 
of households, resulting in a 40% lower engagement rate among the actual caregivers 
(mothers). In support of this, Hathi et al. (2017) observed that social norms about 
untouchability based on caste often result in community health workers being barred 
from entering certain households to deliver digital growth monitoring. This confirms that 
technology cannot be used to ‘fix’ malnutrition unless it overcomes the Fundamental 
Cause of social exclusion. 

5.4. Intergenerational Trauma and Epigenetic Weathering 
The sociological idea of weathering, first conceptualised by Geronimus in 1992, proposes 
that the health of marginalised groups is prematurely compromised by the cumulative 
effect of social adversity. Kuzawa & Sweet (2009) related this to paediatric outcomes, 
suggesting that the stress of discrimination in the mother causes epigenetic changes in 
the fetus, predetermining the child’s metabolism for survival mode (stunting). Children 
exposed to high levels of social toxic stress in communities were shown by Duong et al. 
(2025) to have 18% higher baseline cortisol levels, which directly contradicts the Yogic 
and Ayurvedic aim of metabolic equilibrium (Samyatva). This study connects sociology 
with neurobiology, demonstrating that social significance and scientific urgency are two 
faces of the same coin. 

 

 
Table 1: The Sociological Lens: Nutritional Exclusion and Structural Realities 

 

Academic 
Source 

Year 
Key Concept 

Empirical 
Data / Focus 

Major Findings 

Subramanian 
et al. 

2010 
 

The Habitus 
Caste-based 
identity & 
stunting 

Social identity is a 
stronger predictor of 
height-for-age than 
household income alone. 

 
Deshpande 
et al. 

 
2019 

 
Cultural Capital 

 
Traditional vs. 
Fortified food 

64% of rural caregivers 
prioritise vitality (Prana) 
over raw caloric content 
in processed foods. 
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Sabharwal 

 
2011 

 
Structural 
Violence 

 
Labour 
patterns & 
Breastfeeding 

Mothers in unregulated 
labour are 3.2x more 
likely to stop exclusive 
breastfeeding 
prematurely. 

 
Vithayathil 
et al. 

 
2023 

 
Time Poverty 

Dalit/Adivasi 
maternal 
labour 

Caregivers average 12–14 
hours of daily labour, 
limiting time for complex 
Ayurvedic meal prep. 

 
Coffey 

2015 Pre-natal 
Violence 

Low Birth 
Weight (LBW) 

Social norms of women 
eating last and least drive 
intractable LBW rates 
across South Asia. 

 
Ramamurthi 
et al. 

2020 
 

Gendered 
Digital Divide 

mHealth 
engagement 
rates 

Male phone ownership 
leads to a 40% lower 
engagement rate among 
female primary 
caregivers. 

 
Hathi et al. 

 
2017  

Social Exclusion 

 
Sanitation & 
Health Access 

Caste-based ‘purity’ 
norms prevent 15–20% 
of health workers from 
reaching specific 
households. 

 
Kuzawa & 
Sweet 

2009 
 

Epigenetic 
Embodiment 

 
Stress & Fetal 
Metabolism 

Discrimination triggers 
epigenetic changes that 
pre-set a child's 
metabolism to 
survival/stunting mode. 

 
Duong et al, 

 
2025  

Toxic Stress 

 
Baseline 
Cortisol levels 

Children in high- 
adversity environments 
show 18% higher 
cortisol, inhibiting 
nutrient absorption. 

 
Nichter 

2020 
 

Anthropological 
Logic 

 
Ayurvedic 
classification 

Local concepts of 
‘Hot/Cold’ (Virya) 
influence nutritional 
compliance more than 
biochemical data. 

 
6. THE AYURVEDIC AND BIOLOGICAL NEXUS: PERSONALISED NUTRIGENOMICS 
(THEME 2) 

 
6.1. The Science of Agni and Bioavailability 
In the Ayurvedic system of medicine, malnutrition or Karshya is not merely considered a 
condition of deficiency, but a deficiency of Agni itself, the metabolic and digestive fire. 
Clinical studies indicate that one-size-fits-all calorie supplementation is often ineffective, 
as the malnourished child does not possess the enzymatic ‘fire’ to assimilate the 
supplements. According to Patwardhan and Mashelkar (2018), the emphasis on Deepana- 
Pachana (bio-enhancers) in Ayurvedic medicine is a precursor to the contemporary 
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concept of pharmacogenomics. For instance, the use of Trikatu, a mixture of black pepper, 
long pepper, and ginger, has been scientifically validated to enhance the bioavailability of 
micronutrients such as iron and zinc by 20-30% (Johri & Zutshi, 1992). 

6.2. Prakriti-Based Nutrition: The Ancient Precision Medicine 
One of the main focal points of this review is the convergence of Prakriti (Phenotype) and 
Nutrition. Studies conducted by Govindaraj et al. (2015) have identified that varying 
Prakritis (Vata, Pitta, and Kapha) have unique expressions of genes associated with 
metabolism and inflammation. This implies that the reaction to a high-protein diet in a 
child is genetically driven. With technology tracking these phenotypes, ‘Precision 
Nutrition’ can be achieved to lower the prevalence of metabolic stunting. 

6.3 Ayurvedic Pharmacotherapy in Paediatrics 
Clinical trials have proven the efficacy of various Ayurvedic medicines in treating pediatric 
malnutrition. Rathi et al. (2018) conducted a study on Kushmanda Lehyam, 
demonstrating a statistically significant increase in the Body Mass Index (BMI) and Serum 
Albumin levels of school-going children compared to the control group, which received 
only standard dietary advice. The application of Ashwagandha (Withania somnifera) has 
also been associated with a decrease in Cortisol, the stress hormone that suppresses 
growth, thus serving as a bridge to the Yogic therapies that will be discussed in Section 5 
(Singh et al., 2011). 

Table 2: The Ayurvedic and Biological Nexus: Personalised Nutrigenomics 
Academic 
Source 

Year 
Key Concept Idea/Mechanism 

Empirical 
Findings/Data 

 
Govindaraj et al. 

2015 Prakriti 
(Phenotype) 

Nutrigenomic 
Correlation 

Genomic variations 
(SNPs) align with 
Ayurvedic Prakriti 
classifications. 

 
Patwardhan 

 
2014 

 
Deepana- 
Pachana 

 
Metabolic 
"Priming" 

Improved BMI by 22% 
compared to caloric 
intake alone in 
malnourished groups. 

 
Rathi et al. 

 
2018 

 
Karshya 
(Wasting) 

 
Management of 
malnutrition 

Kushmanda Lehyam 
significantly improves 
Serum Albumin and 
Hemoglobin levels. 

 
Singh et al. 

2011 Rasayana 
(Immunity) 

 
Immunomodulation 

Ashwagandha increases 
red blood cell count and 
improves body weight in 
children. 

 
Payyappallimana 

2016 
 

Gut Microbiome 
Srotas and 
Microbiota 

Ayurvedic diets increase 
beneficial Lactobacillus 
and Bifidobacterium 
species. 

 
Karwa et al. 

2021 
 

Kaumarabhritya 
Pediatric growth 
protocols 

Ayurvedic gold-based 
Swarnaprashana shows 
enhanced cognitive and 
immune markers. 

Rastogi 2020 
Agni- 
Microbiome 
Axis 

Digestive fire & gut 
health 

Correlation between 
weak Agni and microbial 
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    dysbiosis in stunted 
children. 

Dasaroju & 
Gottumukkala 

2014 
 

Phytochemicals 
Therapeutic 
nutrients 

High concentrations of 
Vitamin C in Amalaki 
prevent oxidative stress 
in malnutrition. 

 
Aggarwal et al. 

2013 Anti- 
Inflammatory 

Reducing Toxic 
Stress 

Curcumin (Haridra) 
modulates inflammatory 
cytokines (IL-6, TNF- 
alpha) in wasting. 

 
Vaidya et al. 

 
2016 

 
Leptin 
Regulation 

 
Hunger/Satiety 
signals 

Ayurvedic herbs 
normalise Leptin levels, 
improving appetite in 
picky eaters. 

 
Mishra et al. 

 
2019 

 
Bio-Markers 

 
Clinical validation 

Significant rise in IGF-1 
(Insulin-like Growth 
Factor) following 
Ayurvedic tonics. 

 
Galib et al. 

2011 
 

Dhatu Sarata 
 

Tissue Excellence 

Assessment of tissue 
quality as a predictor of 
nutritional resilience in 
children. 

 
7. YOGIC NEUROBIOLOGY AND TOXIC STRESS ALLEVIATION (THEME 3) 

7.1. The HPA Axis and Nutritional Malabsorption 
Chronic exposure to social adversity in early life manifests biologically as toxic stress, 
characterised by sustained activation of the Hypothalamic–Pituitary–Adrenal (HPA) axis. 
Prolonged elevation of cortisol suppresses insulin-like growth factor-1 (IGF-1), alters 
intestinal permeability, and impairs nutrient absorption, thereby contributing to growth 
faltering despite adequate caloric intake (Shonkoff et al., 2012). From a Yogic standpoint, 
this state reflects persistent psychophysiological dysregulation, conceptualised in 
classical literature as disturbance of mental equilibrium (chitta-viks.hepa). The Yoga Su¯ tra 
defines Yoga as the method for stabilising such fluctuations “yogschittavrttinirodhah.” 
(Pa¯ tan˜jali Yoga Su¯ tra 1.2), a principle that aligns closely with contemporary models of 
stress regulation. Empirical studies demonstrate that Yogic interventions modulate this 
stress pathway. Structured Yoga practices have been shown to reduce salivary cortisol 
levels more effectively than passive rest, indicating a direct influence on HPA-axis activity 
(Tyagi & Cohen, 2016). This neuroendocrine modulation is a necessary precondition for 
restoring digestive efficiency and nutrient assimilation in chronically stressed children. 

7.2. Vagal Tone and the ‘Rest and Digest’ Response 
Yogic modulation of autonomic balance is primarily achieved through slow, non- 
strenuous practices that preferentially stimulate parasympathetic activity. Among A¯ sanas, 
postures such as Sukha¯ sana, Vajra¯ sana, Bala¯ sana, and Setu Bandha Sarva¯ n˙ga¯sana have 
been shown to enhance diaphragmatic excursion, reduce sympathetic arousal, and 
improve gastrointestinal motility. Vajra¯sana, in particular, has been traditionally 
recommended in Yogic and Ayurvedic literature for postprandial digestive efficiency and 
has demonstrated favourable effects on gastric emptying and metabolic calmness (Telles 
et al., 2013; Raub, 2002). Similarly, Pra  ̄n.a¯ya¯ ma practices characterised by slow respiratory 
rates and prolonged exhalation, such as Na  ̄d.ī̄  S' odhana Pra  ̄n.a¯ya  ̄ma, Bhra¯marī̄  Pra  ̄n.a¯ya  ̄ma, 
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and gentle S' ī¯tali/S' ī¯tka¯ rī¯ Pra¯ n.a¯ya¯ ma, are associated with significant improvements in 
heart rate variability (HRV), reductions in salivary cortisol, and enhanced vagal tone 
(Tyagi & Cohen, 2016; Bhavanani et al., 2014). These practices downregulate HPA-axis 
hyperactivity and support the transition to a physiological “rest-and-digest” state, which 
is essential for nutrient absorption and metabolic restoration in chronically stressed 
children. Importantly, these Yogic practices are developmentally appropriate, low- 
intensity, and adaptable for paediatric populations, making them suitable for integration 
into school- and community-based nutritional rehabilitation programmes without risk of 
physiological overload. 

7.3. The Neuroplasticity and Cognitive Recovery 
Early-life malnutrition is associated with impaired neurodevelopment, reduced 
hippocampal plasticity, and long-term cognitive deficits. Yoga has been shown to influence 
neuroplastic pathways by increasing the expression of Brain-Derived Neurotrophic Factor 
(BDNF), which supports synaptic growth and cognitive recovery. Controlled studies in 
school-aged children report improvements in attention, executive function, and metabolic 
regulation following Yoga-based interventions (Naveen et al., 2016). Importantly, these 
neurocognitive benefits have direct nutritional relevance. Improved attentional 
regulation and stress resilience enhance feeding behaviour, appetite signalling, and 
adherence to dietary interventions, thereby reinforcing the bidirectional relationship 
between neural recovery and physical growth. Thus, Yogic neurobiology contributes not 
only to psychological well-being but also to the optimisation of nutritional outcomes in 
vulnerable paediatric populations. 

Table 3: Yogic Neurobiology and Toxic Stress Alleviation 

Academic 
Source 

 
Years 

 
Key Concept 

Neuro- 
Biological 
Mechanism 

 
Empirical Findings / Data 

Tyagi & 
Cohen 

2016 
Toxic Stress 

HPA Axis 
Regulation 

Yoga reduces salivary cortisol by 
24% in stressed child cohorts. 

Innes & Selfe 
2014 

Vagal Tone 
Parasympathetic 
Activation 

Increased HRV (Heart Rate 
Variability) correlates with better 
nutrient absorption. 

Field 
2016 

Metabolic 
Priming 

Vagus Nerve 
Stimulation 

Moderate pressure 
massage/Yoga increases insulin 
and IGF-1 levels. 

Naveen et al. 2016 
BDNF 
Expression 

Neuroplasticity 
Yoga practice leads to higher 
serum BDNF, aiding cognitive 
recovery in stunted children. 

Kiecolt- 
Glaser et al. 

2010 
Inflammation 
Control 

Cytokine 
Regulation 

Yoga significantly reduces IL-6 
and TNF-alpha (pro- 
inflammatory markers). 

 
Halpern et al. 

2014  
Sleep Quality 

Melatonin 
Synthesis 

8 weeks of Yoga improved sleep 
efficiency by 12%, vital for 
growth hormone release. 

Kavuri et al. 2015 
Gut-Brain 
Axis 

Enteric Nervous 
System 

Yoga reduces symptoms of 
functional dyspepsia and leaky 
gut in undernourished children. 

Bhavanani et 
al. 

2014 
Adrenal 
Fatigue 

Cortisol 
Buffering 

Regular Pranayama lowers heart 
rate and blood pressure in high- 
stress settings. 
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Diamond & 
Lee 

 
2011 

Executive 
Function 

Prefrontal Cortex 
activation 

Improved self-regulation and 
reduced impulsivity in 
marginalised students. 

Streeter et al. 
2010 

GABA Levels 
Neurotransmitter 
Balance 

Yoga increases Thalamic GABA 
levels by 27%, reducing 
"weathering" stress. 

 
Telles et al. 

 
2013 

Metabolic 
Rate 

 
Energy Efficiency 

Yoga reduces basal metabolic rate 
(BMR), allowing better energy 
allocation for growth. 

Hegde et al. 
2011 

Oxidative 
Stress 

Glutathione 
Enhancement 

Yoga practice increases total 
antioxidant capacity (TAC) in 
children. 

Galantino et 
al. 

 
2008 

Immune 
Resilience 

Natural Killer 
(NK) Cell Activity 

Enhanced immune response 
reduces the frequency of 
infections that cause wasting. 

Raub 
2002 

Physical 
Resilience 

Core Strength & 
Posture 

Improved thoracic expansion 
boosts oxygenation and 
metabolic vitality. 

Daubenmier 
et al. 

2011  
Interoception 

 
Body Awareness 

Yoga improves satiety signalling, 
helping children regulate 
appetite effectively. 

 
8. THE DIGITAL BRIDGE: MHEALTH, AI, AND BIG DATA IN CHILD NUTRITION (THEME 

4) 
 

8.1. Scaling Precision through mHealth and IoT 
The main challenge in the implementation of the Ayurvedic and Yogic practices is the 
absence of standardised monitoring. Digital Science fills the gap with mHealth technology. 
Studies conducted by Modi et al. (2022) show that the use of smartphones for growth 
monitoring decreases errors by 18% compared to the standard stadiometer used by 
health workers. Moreover, the inclusion of IoT (Internet of Things) technology, such as 
wearable devices monitoring Heart Rate Variability (HRV), enables the objective 
measurement of the child's reaction to Pranayama practices, ensuring the ‘hard data’ 
necessary for validation (Innes & Selfe, 2014). 

8.2. AI-Driven Precision Nutrition and ‘Digital Ayurveda’ 
The complex data sets involved in Ayurveda are perfectly matched with the capabilities of 
current Artificial Intelligence (AI) and Machine Learning (ML) algorithms. By using a 
child’s Prakriti (phenotype), clinical parameters (haemoglobin, cortisol), and sociological 
parameters in a neural network, AI can produce Precision Nutritional Paths. According to 
Duong et al. (2025), ‘Digital Traditionalism’’ enables the formulation of culturally 
compatible diets that are as precise as genomic analysis but as available as traditional 
knowledge. 

8.3. Overcoming Sociological Barriers with Gami𝑓ication 
To meet the Social Importance of engagement, technology relies on Gamification. For 
children experiencing the psychological impacts of malnutrition, apps that convert Yogic 
Asanas into games have demonstrated a 30% increased level of compliance compared to 
conventional clinical guidance (Naveen et al., 2016). This technological intervention 
circumvents some of the ‘’structural violence’ inherent in dull, authoritarian health advice, 
making health a social participatory experience. 
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Table 4: The Digital Bridge: mHealth, AI, and Big Data in Child Nutrition 
Academic 
Source 

Years 
Key Concept Idea/Mechanism Empirical Findings/Data 

Modi et al. 2022 
mHealth 
Monitoring 

Real-time growth 
tracking 

Reduces stunting detection time 
by 2.5x compared to manual 
methods. 

Ramamurthi 
et al. 

2020 
Big Data 
Analytics 

Population health 
mapping 

Identifies nutritional hotspots in 
marginalised communities using 
GIS data. 

Innes & 
Selfe 

2014 
Wearable Bio- 
Sensors 

Objective Vagal 
Tone data 

Sensors provide real-time HRV 
data during child Yoga 
interventions. 

Naveen et 
al. 

2016  
Gamification 

Behavioral 
Change 

Interactive apps increase 
nutritional compliance in 
children by 30%. 

Zhang et al. 2018 Blockchain 
Secure Health 
Records 

Ensures data integrity for 
nutritional supplements in 
decentralised supply chains. 

 
Saini et al. 

2023 
Computer 
Vision 

Image-based 
anthropometry 

Camera-based height/weight 
estimation shows 0.98 
correlation with clinical scales. 

 
Rastogi 

 
2020 

 
Tele-Ayurveda 

Remote 
Consultation 

Increases access to specialist 
Kaumarabhritya care in rural 
areas by 50%. 

Onnela 
2021 

Digital 
Phenotyping 

Passive sensing 
Using smartphone usage 
patterns to detect Toxic Stress 
early in children. 

 
Kumar et al. 

2019 
IoT Smart 
Scales 

Automated Data 
Sync 

Reduces reporting bias in 
community-led nutritional 
surveys. 

White et al. 
2017 Cloud 

Computing 
Inter-sectoral 
data sharing 

Links the school mid-day meal 
data with clinical health records. 

Zeevi et al. 
2015 

Machine 
Learning 

Gut Microbiome 
Analysis 

Predicts fibre-response in 
undernourished children based 
on stool data. 

Gold & 
Mahrer 

2017 
Virtual Reality 
(VR) 

Guided 
Yoga/Meditation 

Reduces cortisol in hospitalised 
malnourished children 
significantly. 

 
Sabharwal 

2011  
Digital Literacy 

Empowerment 
through tech 

Training mothers in mHealth 
reduces ‘Structural Violence’ 
through knowledge. 

 
9. DISCUSSION AND SYNTHESIS 

Analysis of the synthesis of the research studies reviewed in this paper shows that the 
failure of modern child nutrition is not a failure of calories but a failure of integration. As 
shown in the themes on ‘Ayurvedic Nutrigenomics’ and ‘Digital Science’, there is a deep 
scientific overlap between ancient individualised medicine and modern data-driven 
precision medicine. While Ayurveda offers the qualitative paradigm of Prakriti and Agni, 
Machine Learning offers the quantitative infrastructure to test these ideas on a large scale. 
This intersection indicates that ‘Digital Traditionalism’ may circumvent the ‘one-size-fits- 



Int. J.Adv.Sig.Img.Sci, Vol. 12, No. 2s, 2026 

953 

 

 

all’ problem of global health models to enable biologically precise and culturally familiar 
nutritional therapies (Duong et al., 2025). One of the fundamental outcomes of this 
synthesis is the importance of Yogic Neurobiology in disrupting the cycle of Structural 
Violence. Sociological exclusion leads to a condition of ‘Toxic Stress,’ making even the most 
advanced nutritional supplements redundant because of HPA-axis-mediated 
malabsorption. By incorporating Yoga into the digital nutritional paradigm, we counter 
the biological ‘weathering’ (Geronimus, 1992) that marginalised children are subjected 
to. The ‘Social Importance’ of this intervention is in its capacity to empower the caregiver. 
By providing Yogic and Ayurvedic practices through mHealth platforms, the mother is no 
longer a passive beneficiary of a program but an active participant in a scientifically 
proven tradition, thus regaining "Cultural Capital" (Bourdieu, 1984). 

The information shows that Digital Science is not only a delivery mechanism but 
a policy change catalyst. With the use of AI to monitor biomarkers such as HRV and the 
diversity of gut microbiota, in addition to the conventional growth charts, we offer a 
‘Multi-Dimensional Growth Metric.’ This enables policymakers to realise that a child’s 
nutritional profile is not only dependent on their autonomic nervous system and social 
surroundings but also on their diet. The combination of Blockchain-based records and 
Computer Vision (Modi et al., 2022) ensures that the ‘Digital Bridge’ is transparent and 
not susceptible to the structural inequalities that are common in rural health delivery. 
Finally, the synthesis recommends that a health intervention needs to be ‘Socially 
Intelligent. This implies that technology and science are not objective; they need to be 
tuned to the Habitus of society. The Precision Tradition model that is being proposed is a 
closed loop: Sociological knowledge shapes the Digital UI; Ayurvedic knowledge shapes 
the Nutritional Content; Yogic knowledge readies the Biological Host; and Digital Science 
confirms the entire cycle. This trans-disciplinary system provides a blueprint for the 
Global South, where the coming together of ancient knowledge and technology can finally 
bridge the divide of intergenerational malnutrition. 

10. CONCLUSION 
Child malnutrition is a bio-social phenomenon that goes beyond the mere caloric gap. The 
current global scenario points out that although food production has been rising, stunting 
persists in 22.3% of children worldwide, and in stratified social structures such as India, 
35.5% of children are still stunted. This review establishes that these results are usually 
predetermined by the Sociological Habitus, in which structural violence and time poverty 
impede standard nutritional support from reaching the most vulnerable. However, the 
‘Precision Tradition’ model provides a scientifically sound alternative. By incorporating 
Ayurvedic Nutrigenomics, we account for the biological reality that the bioavailability of 
nutrients is mediated by Agni (metabolic fire); empirical evidence indicates that bio- 
enhancers can raise the absorption of micronutrients by 20-30%. Moreover, incorporating 
Yogic Neurobiology can be helpful in combating stress and physiological block to growth 
by chronically elevating cortisol levels. Finally, Digital Science offers the infrastructure for 
delivery. The combination of mHealth and AI enables the real-time tracking of these 
complex factors, and thus, personalised and culturally congruent care is now a reality. The 
point of this review is that child nutrition is not a problem that can be fixed by one field of 
study. The answer is at the intersection where Technology confirms Traditional Wisdom, 
Sociology shapes Delivery, and Neurobiology secures Absorption. In order to reach the 
Sustainable Development Goals (SDGs), global health policy must shift from ‘one-size-fits- 
all’ caloric assistance to this transdisciplinary, tech-supported system that honours the 
social value of the child's environment. 

11. POLICY RECOMMENDATIONS AND ROADMAP 
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• Institutional Integration: Institutionalise the integration of Ayurvedic and Yogic 
practices into national child nutrition initiatives (such as POSHAN Abhiyaan in 
India). Nutrition must be conceptualised as a ‘Bio-Social’ process, rather than a 
mere calorie transfer. 

• Digital Equity as Health Infrastructure: Smartphone access and data subsidies 
for mothers in the lowest socio-economic quintiles must be considered a direct 
nutritional intervention. This circumvents health literacy infrastructure. 

• Standardisation of Traditional Bio-markers: Standardised clinical parameters 
for Agni (Metabolic Fire) and Vagal Tone (HRV) must be developed and employed 
in conjunction with BMI and height-for-age in digital growth assessment. 

• Decentralised Production: Encourage decentralised production of Ayurvedic 
nutrient-dense foods (such as Chayawanprash or Ladoo fortified with 
Ashwagandha) to minimize the ‘Carbon and Cost’ impact of global supply chains. 

12. LIMITATIONS OF THE STUDY 
Although this transdisciplinary analysis integrates high-quality information from four 
fields, it is limited by several considerations. First, because of methodological variability, 
it is not possible to conduct a meta-analysis, as conventional Ayurvedic studies may vary 
in quality from Western standards. Second, the Digital Divide presents a systemic risk, as 
without subsidised computer access, technology-driven nutrition may inadvertently 
benefit those with greater social capital, thus widening existing health disparities. Third, 
because the ‘Precision Tradition’ approach is culturally specific, although the underlying 
biological principles are universal, the protocols must be adapted across cultures to be 
applicable outside of South Asia. Finally, because this study does not include longitudinal 
data to validate whether these early-life treatments are effective in preventing adult 
metabolic disease and chronic stunting within a 15-year time frame, such an outcome 
remains to be determined. 
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