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ABSTRACT 
 
Background: Immune responsiveness is increasingly recognized as an interface between neuroendocrine regulation, circadian biology, metabolism, and 
psychosocial stability. Information Technology (IT) professionals are particularly vulnerable to prolonged screen exposure, sedentary habits, irregular 
diet, sleep deprivation, shift work, and chronic stress, predisposing them to impaired immunity and inflammatory disorders. In Ayurveda, immunity is 
described as Vyadhikshamatva (Immunity), regulated by Agni (metabolic capacity), Ojas (vital essence), balanced Dosha (biological humours), and 
psychological equilibrium (Satva). Classical Ayurvedic texts advocate preventive healthcare through Dinacharya (daily regimen) and Sadvritta (ethical 
conduct). The present review evaluated available clinical and translational evidence regarding immunomodulation through Ayurvedic lifestyle 
interventions, particularly Dinacharya (daily regimen) and Sadvritta (ethical conduct), and assessed their relevance for IT professionals. Classical 
Ayurvedic texts, including Charaka Samhita, Sushruta Samhita, Ashtanga Hridaya, and Ashtanga Sangraha, along with modern literature from indexed 
journals, review articles, and clinical studies related to immunology, nutrition, hematology, integrative medicine, and Ayurveda, were critically reviewed 
using databases such as PubMed, Scopus, and Google Scholar. Interventions including circadian rhythm regulation, Yoga, Pranayama, meditation, 
ethical behavioural practices, and structured meal timing demonstrated reductions in inflammatory biomarkers such as IL-6, TNF-α, and CRP, with 
improvements in immune resilience and stress adaptation. Ayurvedic lifestyle interventions based on Dinacharya (Daily regimen) and Sadvritta (ethical 
conduct) exhibit clinically relevant immunomodulatory potential and may serve as cost-effective preventive strategies for IT professionals. Further 
occupation-specific randomised controlled trials are warranted. 
 
Keywords: Ayurveda, Dinacharya, Sadvritta, Vyadhikshamatva, Immunomodulation, IT professionals, Circadian biology. 
 
 
INTRODUCTION 
 
The immune system is not only an independent defence 
mechanism but also an integrated control system, which is 
governed by signals from neuroendocrine glands, circadian 
rhythms, metabolic pathways, and other psychosocial factors. 
Traditional immunology increasingly provides evidence of the 
two-way correlation among the brain, endocrine glands, and also 
immune cells - a field conceptualised as psycho 
neuroimmunology. Mental stress, circadian disruption, and a 
sedentary lifestyle have been shown to increase pro-inflammatory 
cytokine levels, suppress cell-mediated immunity, and alter the 
hypothalamic–pituitary–adrenal (HPA) axis response.1 

 
Occupational Stress in IT Professionals  
The Information Technology (IT) sector has been widely spread 
globally, especially in developing economies such as India. IT 
professionals are characterised by: prolonged computer exposure 
(>8–10 hours daily), disrupted sleep cycles, night-shift duties 
across global time zones, sedentary work, high cognitive pressure 
and stress, and consumption of processed or unhygienic foods. 
 
These occupational habits make an individual prone to chronic 
sympathetic overstimulation, circadian mismatch, reduced 
melatonin secretion, elevated cortisol levels, significant increases 
in inflammatory markers (IL-6, CRP), and a disturbed gut 
microbiota. 
 

Hence, purposefully, these factors give rise to metabolic 
syndrome, immune dysregulation, anxiety disorders, and a 
predisposition to infections. 2 
 
Immunity in Ayurveda: Vyadhikshamatva 
Ayurveda conceptualises immunity as a broad term: 
Vyadhikshamatva - the intrinsic capacity of the body to resist 
disease and constrain its progression. This concept is described in 
Charaka Samhita, where immunity is associated with Dosha 
equilibrium, maintained digestive and metabolic fire (Agni), 
proper nourishment of tissues and cells (Dhatu Poshana), mental 
Stability (Satva) and Proper formation of Oja (vital essence). 
Ayurveda evidences immunity as a collective behaviour of 
systemic harmony.3 
 
Dinacharya: Alignment of Circadian Rhythm  
Dinacharya (Daily regimens) refers to well-structured daily 
practices associated with solar and circadian cycles. In the 
Ashtang Hridaya, it includes waking up Early (Brahma Muhurta), 
oral health maintenance and detoxification practices, whole body 
massage with oil (Abhyanga), exercise (Vyayama), Timed meals 
and regulation of sleep. (Nidra)4  

 
Circadian rhythms are studied in modern chronobiology, which 
shows that immune cell trafficking, cytokine release, and cortisol 
secretion follow these rhythms. Disruption of these rhythms, 
common among IT professionals, impairs the immune system. 
Hence, Dinacharya works as a behavioural temporal therapy 
intervention.5 
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Sadvritta: Behavioural and Mental Regulation 
Sadvritta (ethical conduct) shows ethical acts, emotional 
moderation, social harmony, discipline, and mental regulation. It 
involves: Control of Raga (anger), Lobha (greed), and Irahya 
(jealousy); mindful speech; proper social interaction; balanced 
exposure of the senses; and avoidance of excessive indulgence. 
This shows that cortisol is elevated due to negative mental states 
and that lymphocyte proliferation is suppressed. Meditation and 
behavioural correction reduce inflammatory markers, and 
therefore, Sadvritta (ethical conduct) may be interpreted as a 
structured psycho-behavioural immunomodulatory framework.6 

 
Need of the study 
As we know, Rasayana Therapies (Rejuvenating), which are 
pharmacological, are helpful for immunomodulation; the 
evaluation of Ayurvedic lifestyle interventions, which are non-
pharmacological, remains limited. Also, specific reviews of 
occupational groups, such as IT workers, are fewer despite their 
clear immune vulnerability.7 
 
 
 
 

Hence, this project was undertaken to: 
1. Authenticate classical Ayurvedic principles related to 

immunity. 
2. Evaluate the applicability and implementation of Dinacharya 

(Daily regimen) and Sadvritta (ethical conduct) modifications 
in IT professionals. 

3. Identify any knowledge gaps and propose future directions. 
 
By combining traditional frameworks with modern 
immunological evidence, this review aims to provide a structured 
perspective on preventive occupational health strategies. 
 
Sources  
Different Classical texts of Ayurveda, viz. Charaka Samhita, 
Sushruta Samhita, Ashtanga Hrudaya and Ashtanga Sangraha, 
Relevant Nighantus and commentaries, as well as Modern 
literature sources viz. Indexed journals related to nutrition, 
haematology, and integrative medicine, review articles and 
clinical studies on immunomodulation and Ayurveda, WHO 
reports, and standard nutrition textbooks, databases like PubMed, 
Scopus, and Google Scholar, etc., were critically reviewed & also 
analysed. 
 

CONCEPTUAL FRAMEWORK 
 
Dinacharya and circadian immunology 

 
Table 1: Correlation between Dincharya Practice and immunological Effect8 

 
Dinacharya Practice Description Physiological Mechanism Immunological Effect 

Brahma Muhurta awakening Early morning awakening Circadian rhythm synchronization Balanced cortisol rhythm 
Abhyanga (oil massage) Whole body oil massage Parasympathetic activation Reduced stress hormones 

Vyayama (exercise) Moderate physical activity Increased circulation and metabolic activation Improved immune surveillance 
Timely meals Regular meal timing Stabilized glucose metabolism and gut microbiota Reduced inflammatory load 

Nidra (sleep regulation) Adequate night sleep Melatonin secretion and neural recovery Increased NK cell activity 
            
Suppresses NK cell activity and increases IL-6 levels as a result. 
Evidence indicates that circadian misalignment and regular 
sleep–wake cycles improve immune resilience.9 

 

SADVRITTA AND PSYCHO-NEURO-IMMUNE SYSTEM 
 
Conceptual framework of sadvritta 
Sadvritta is the ethical and behavioural conduct which is 
explained in Ayurveda. It involves practices in the Mental Health 
(manas), speech (vachana), and actions (karma). The main 
structure includes:10 
i. Maintenance in sensory overconsumption 

ii. Maintenance of Krodha (anger), Bhaya (fear), Irshya 
(jealousy), and Lobha (greed) 
iii. Emotional balance and self-awareness 
iv. Social harmony 
v. Ethical mutual behaviour 
 
Psycho-Neuro-Immunology (PNI): Biomedical Framework 
This is an interdisciplinary field that examines bidirectional 
communication among psychological processes, neural circuits, 
endocrine signalling, and immune responses. It is grounded in the 
recognition that immune competence is primarily maintained by 
central nervous system (CNS) activity and is highly sensitive to 
mental, behavioural, and emotional states.11 

 

Table 2: Biological systems and their effect on body mechanism. 
 

Biological System Mechanism Effect on Immune Function Clinical Relevance 
HPA Axis12 

Hypothalamic-Pituitary-Adrenal Axis 
Stress-induced cortisol 

secretion 
Suppresses T-cell proliferation and 

NK cell activity 
Chronic stress-related 
immunosuppression 

Sympathetic13 

Nervous System 
Release of 

catecholamines 
Increased inflammatory gene 

transcription 
Elevated IL-6 and TNF-α 

Parasympathetic System14 Vagal nerve activation Inhibition of inflammatory cytokines Reduced systemic inflammation 
Circadian System Regulation of the sleep-

wake cycle 
Synchronisation of immune cell 

trafficking 
Improved immune responsiveness 

                  
Cytokine–Brain Communication  
Cytokine, Brain Communication: Communication between the 
immune system and the central nervous system is two-way.15 

 
Peripheral-To-Central Signaling 
Pro-inflammatory cytokines (IL-1β, IL-6, TNF-α) signal to the 
brain through vagal afferents, circumventricular organs, and 
blood-brain barrier transport mechanisms. This leads to sickness 

behaviour (fatigue, low mood), disturbed appetite and cognitive 
impairment. Chronic inflammation can change emotional and 
cognitive states. 
 
Central-To-Peripheral Regulation 
The brain affects immune function in ways such as  Cortisol 
secretion, autonomic innervation of lymphoid tissues and 
behavioural regulation (sleep, nutrition, activity). As a result, 
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psychological stress changes the patterns of immune gene 
expression. 
 
INFLAMMATORY SIGNALLING PATHWAYS 

 
Nuclear Factor Kappa B (NF-ΚB) 
NF-κB is a factor that plays a key role in regulating inflammatory 
gene expression. Chronic stress increases NF-κB activation, 
Expression of IL-6, TNF-α, COX-2 and Oxidative stress. Stress-
related inflammatory gene expression patterns are called as 
conserved transcriptional response to adversity” (CTRA). 16 
 
Glucocorticoid Receptor Resistance 
Under chronic stress:  
a. Immune cells become less responsive to cortisol.  
b. Anti-inflammatory signalling weakens.  
c. Pro-inflammatory cytokines continue to exist despite high 

cortisol. This situation explains why chronic stress leads to 
inflammatory disorders. 17 

 
PSYCHOBIOLOGICAL DETERMINANTS OF IMMUNE 
FUNCTION 

 
Sleep and immunity 
Lack of sleep leads to reduced NK cell activity, increased 
inflammatory biomarkers IL-6 and CRP, reduced vaccine 
response, and disrupted circadian movement. Melatonin is 
released during darkness, mostly at night. It has antioxidant 
properties, anti-inflammatory actions and Immunoregulatory 
effects. 18 
 
Stress, depression, and immune dysregulation 
Chronic stress and depression are linked to increased levels of 
inflammatory cytokines,  
Weaker cell-mediated immunity, Greater risk of infection, and 
worsening of autoimmune disorders. Inflammation can also 
worsen mood and create a neuroimmune feedback loop. 19 
 
Social isolation and immune gene expression 

Loneliness and social conflict: Increase inflammatory gene 
expression, decrease antiviral response genes, and elevate cortisol 
variability. Positive social engagement improves antibody 
responses and immune resilience. 20 
 

Gut–Brain–Immune Axis 
The gut microbiota plays a major role in regulating the immune 
system. Psychological stress changes Microbial diversity, 
intestinal permeability, short-chain fatty acid production, and 
dysbiosis, resulting in increased endotoxin translocation, 
systemic inflammation, and immune dysregulation. Behavioural 
factors such as meal timing, sleep patterns, and stress levels 
influence this connection. The gut microbiota plays a principal 
immunomodulatory role. 

Mental stress changes microbiota diversity, intestinal 
permeability, and short-chain fatty acid production. 
 
Dysbiosis leads to increased systemic inflammation, endotoxin 
translocation, and immune dysregulation. Behavioural factors 
like diet timing, stress levels, and sleep patterns affect this        
axis. 21 
 
SADVRITTA AS BEHAVIOURAL 
IMMUNOREGULATION 

 
Emotional regulation and cytokine modulation 
Sadvritta emphasises the control of anger (krodha), fear (bhaya), 
and grief (shoka). Chronic anger and hostility are associated with 
elevated levels of inflammatory biomarkers such as IL-6 and 
CRP. On the other hand, practices that help regulate emotions 
lower inflammatory load. 22 
 
Mechanistic pathway:  
Emotional restraint gives decreased amygdala hyperactivation, 
leading to lower HPA activation, which results in reduced cortisol 
variability and a stabilised cytokine response. This aligns with 
evidence that mindfulness and cognitive restraint decrease NF-κB 
pathway activation, a central regulator of inflammatory gene 
expression. 
 
This provides evidence that mindfulness and cognitive restraint 
reduce NF-κB pathway activation, a key regulator of 
inflammatory gene expression. 
 
Ethical communication and social immunity 
Positive social interactions increase oxytocin release and improve 
vagal tone. High vagal tone is linked to reduced systemic 
inflammation, improved HRV, and better adaptive immunity. 
Sadvritta suggests respectful, non-aggressive communication and 
social harmony. Social isolation and hostile communication 
elevate inflammatory markers, while prosocial behaviour is 
associated with improved antibody responses. In work settings, 
especially in high-stress IT environments, ethical communication 
practices may serve as indirect immunomodulators. 23 
 
Sensory discipline and neuroendocrine stability  
Ayurveda discourages excessive sensory stimulation, known as 
Atiyoga of Indriya. Modern parallels include digital 
overexposure, blue light at night and constant cognitive 
multitasking. These factors elevate sympathetic tone and suppress 
melatonin. Melatonin is not only a sleep hormone but also an 
immunomodulator with antioxidant and anti-inflammatory 
properties. 
 
Sensory moderation as prescribed in Sadvritta reduces 
sympathetic overdrive and supports melatonin-mediated immune 
regulation. 24 
 

Neurobiological correlates of sadvritta 

 
Table 3: Neurobiological effect of Sadvritta and its Immune Outcome25 

 
Sadvritta Principle Neurobiological Effect Immune Outcome 

Anger control Reduced amygdala activation Reduces IL-6, and TNF-α 
Compassion Increases Oxytocin release Enhances Antibody production 

Mindful speech Increases Prefrontal regulation Decreased Cortisol variability 
Emotional restraint HPA overactivation reduced T-cell function enhanced 

Social harmony Vagal tone enhanced Reduction in Systemic inflammation 
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Vagal pathway and the cholinergic anti-inflammatory reflex  
The Vagus nerve modulates immune activity by releasing 
acetylcholine, which inhibits cytokine release from macrophages. 
A stronger vagal tone lowers NF-κB activation and reduces pro-
inflammatory cytokines. Behavioural practices aligned with 
Sadvritta, like calm communication, non-reactivity, and 
mindfulness, strengthen parasympathetic activity. This supports 
the cholinergic anti-inflammatory pathway and boosts immune 
resilience. 26 
 
Epigenetic and gene expression perspectives 
Emerging research shows that psychological states affect gene 
expression in immune cells. Chronic stress increases pro-
inflammatory gene transcription, whereas positive emotions and 
meditation reduce inflammatory gene pathways. From an 
Ayurvedic perspective, practising Sadvritta consistently may 

reduce stress-induced changes in gene regulation, normalise 
glucocorticoid receptor sensitivity and also stabilise 
inflammatory gene expression. Therefore, ethical and 
behavioural discipline impact immune function at the molecular 
level. 27 
 
Integrative Interpretation 
Ayurveda considers immunity (Vyadhikshamatva) to be 
dependent on mental stability (Satva). Psycho-neuro-
immunology indicates that mental states directly influence 
immune function. Thus, Sadvritta leads to psychological 
regulation, which promotes neuroendocrine balance, stabilises 
cytokines, and enhances immune resilience. This framework 
effectively links traditional behavioural medicine with 
contemporary immunology.  
 

 
Study Characteristics 
 

Table 4: The study Characteristics 
 

Parameter Findings 
Total Studies Included 32 

RCTs 14 
Observational 9 

Systematic Reviews 9 
Average Duration 8–21 weeks 

 
Immunological Outcomes 
 

Table 5: Biomarker Changes of Dincharya (Daily regime) and Sadavritta (ethical Conduct) 
 

Intervention Biomarker Change 
Yoga with regulated sleep Reduction in IL-6 & CRP 

Meditation Cortisol decreased, and increased NK cell activity. 
Within time eating Improved gut microbiota diversity 

Abhyanga (Massage) sympathetic nerves relaxed 
Management of Stress Enhanced HRV 

 
DISCUSSION 
 
This systematic review integrates classical Ayurvedic principles 
with modern biomedical evidence to assess the 
immunomodulatory potential of Dinacharya and Sadvritta, 
particularly for IT professionals. The findings show that 
structured lifestyle changes can affect immune function by 
regulating circadian rhythms, modulating the neuroendocrine 
system, which balances the autonomic nervous system, reducing 
inflammation, and stabilising the gut-immune axis.28 
 
MECHANISTIC INTERPRETATION OF 
IMMUNOMODULATION 
 
Circadian entrainment and immune oscillation 
Immune cell movement, cytokine release, and hormonal patterns 
follow a daily cycle. Disruption of sleep-wake patterns, which is 
common among IT professionals who work late nights or 
different shifts, leads to elevated evening cortisol, reduced 
melatonin release and a marked increase in inflammatory 
biomarkers. 
 
Dinacharya, as described in Ashtanga Hridaya, describes the 
importance of waking up early, eating meals on time, maintaining 
regular activity, and getting enough sleep. These practices serve 
as behavioural therapy to restore daily rhythm and stabilise the 
cortisol awakening response. Modern chronobiology shows that 
syncing with our natural cycles improves immune function and 
lowers overall inflammation.29 
 

HPA axis and stress-mediated immune suppression 
Chronic occupational stress activates the hypothalamic-pituitary-
adrenal (HPA) axis, leading to prolonged elevation of cortisol. 
Extended elevated cortisol levels suppress T-cell growth, change 
the Th1/Th2 balance, and promote low-grade inflammation. 
Sadvritta, as described in the Charaka Samhita, recommends 
emotional moderation, ethical behaviour, controlled speech, and 
mental restraint. Modern psychoneuroimmunology shows that 
mindfulness-based behavioural interventions can reduce cortisol 
levels, increase NK cell activity, improve heart rate variability 
(HRV) and lower C-reactive protein (CRP). Thus, Sadvritta may 
be interpreted as an ancient cognitive-behavioural 
immunomodulatory framework.30 

 
Autonomic balance and vagal tone 
IT professionals often exhibit sympathetic overactivation 
characterised by tachycardia, reduced HRV, and heightened 
stress reactivity. Practices included in Dinacharya - such as 
Abhyanga, Yoga, and Pranayama - stimulate parasympathetic 
dominance and enhance vagal tone.  
 
Improved vagal tone exerts anti-inflammatory effects through the 
cholinergic anti-inflammatory pathway, inhibiting nuclear factor 
kappa B (NF-κB) activation and reducing pro-inflammatory 
cytokine release. 31 
 
Agni, metabolism, and inflammatory regulation 
Ayurveda correlates impaired immunity with disturbed Agni 
(digestive and metabolic function). Sedentary behaviour and 
erratic meal timing among IT professionals predispose them to 
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metabolic dysregulation and insulin resistance, both of which are 
associated with chronic inflammation.  
 
Ojas and immune robustness  
The Ayurvedic concept of Ojas represents systemic vitality and 
resistance. Biomedically, this relates to: effective immune 
response, balanced cytokine signalling, strong mucosal immunity 
and Psychological resilience. Lifestyle disturbances reduce Ojas, 
much like stress weakens the immune system. Restoring it 
through organised behaviour improves overall host defence.32 

 
Occupational translation for IT professionals 
This review shows that IT professionals are a high-risk group with 
weakened immune systems due to prolonged digital exposure, 
sedentary work habits, Blue light that lowers melatonin levels, 
and psychosocial stress.  
 
Incorporating Ayurvedic lifestyle principles into workplace 
wellness programs could involve: proper work shifts that align 
with natural circadian rhythms, a requirement for micro-breaks (5 
minutes per hour), guided Pranayama sessions, a digital detox 
before bedtime, Training in ethical communication based on 
Sadvritta, and structured meal timing policies.  
 
Such integrative strategies may reduce absenteeism, burnout, 
inflammatory burden, and susceptibility to infection.33 

 
CONCLUSION 
 
This systematic review shows that Ayurvedic lifestyle methods 
focused on Dinacharya and Sadvritta have scientifically 
supported, clinically measurable effects on the immune system. 
These methods influence several areas, including circadian 
synchronisation, HPA axis normalisation, autonomic regulation, 
suppression of inflammatory pathways, modulation of the gut-
immune axis, and improvement of psychological resilience.   
 
Given the immune stress IT professionals face, applying these 
principles in a structured way may provide a cost-effective, non-
drug strategy to boost Vyadhikshamatva. While current evidence 
supports actual use, occupation-specific randomised controlled 
trials with standardised immunological endpoints are needed to 
create clear clinical guidelines. Ayurveda’s preventive approach, 
viewed through the lens of modern immunology, offers a 
systems-based method for strengthening immune resilience in the 
workplace, especially in digitally intensive jobs. 
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