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ABSTRACT

Background: Circadian rhythms regulate numerous
physiological processes including sleep-wake
cycles, metabolism, endocrine function, and
behavioral patterns. Increasing evidence indicates
that circadian disruption contributes significantly to
the development of non-communicable diseases,
sleep disorders, and mental health conditions.
Ayurveda describes Dinacharya, a structured daily
regimen intended to maintain physiological balance
and promote health.

Objective: To critically examine the relationship
between Ayurvedic Dinacharya and contemporary
circadian science and to explore their implications
for sleep health, lifestyle medicine, and preventive
healthcare.

Methods: A narrative integrative review was
conducted using literature retrieved from PubMed,
Scopus, Google Scholar, and ScienceDirect.
Classical Ayurvedic texts including Charaka
Sambhita, Sushruta Sambhita, and Ashtanga Hridaya
were also reviewed. Relevant studies addressing
circadian  biology, sleep health, lifestyle
interventions, and behavioral medicine were
analyzed.

Results:  Several components of Dinacharya
demonstrate conceptual parallels with modern
chronobiological principles. Early rising, timed food
intake, physical activity, and regular sleep schedules
correspond with mechanisms involved in circadian
synchronization. Contemporary evidence suggests
that maintenance of circadian alignment is
associated with improved metabolic regulation,
cardiovascular health, psychological well-being, and
sleep quality. Circadian disruption, conversely, is
associated with  obesity, diabetes mellitus,
cardiovascular disease, and mood disorders.

Conclusion: Dinacharya represents a traditional
behavioral framework that aligns with many
principles recognized in contemporary circadian
science. Integrating chronobiological evidence with
Ayurvedic preventive strategies may provide novel
opportunities for lifestyle medicine and public
health  interventions.  Further clinical and
translational research is required to evaluate the
effectiveness of Dinacharya-based interventions
using modern scientific methodologies.

I. Introduction

The increasing prevalence of non-
communicable diseases (NCDs), including obesity,
type 2 diabetes mellitus, cardiovascular disorders,
and mental health conditions, has emerged as a
major global health challenge. Lifestyle-related
factors such as irregular sleep schedules, sedentary
behavior, unhealthy dietary habits, and chronic
psychosocial stress substantially contribute to
disease burden. Consequently, preventive healthcare
and lifestyle medicine have gained increasing
attention as sustainable approaches for improving
population health.!

Circadian rhythms are endogenous
biological oscillations that regulate physiological
and behavioral functions over approximately 24
hours and influence sleep-wake cycles, metabolism,
endocrine regulation, immune function, and
behavior. These rhythms influence sleep-
wake cycles, endocrine secretions, metabolism,
body temperature, immune responses, and cognitive
performance. The central circadian pacemaker
located in the suprachiasmatic nucleus (SCN)
synchronizes peripheral clocks present throughout
the body, thereby maintaining temporal organization
of physiological processes.  Recent genomic
investigations further demonstrate that circadian
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regulation influences thousands of tissue-specific
genes involved in metabolism, inflammation,
cellular repair, and aging processes.

Recent advances in chronobiology have
demonstrated that circadian rhythms are closely
integrated with sleep regulation rather than
functioning as independent biological processes.
Circadian rhythmicity and sleep homeostasis
interact continuously to preserve physiological
balance, optimize energy utilization, and support
health maintenance. Disruption of these systems
contributes to adverse metabolic, cardiovascular,
neurological, and psychological outcomes.!

Modern lifestyles  frequently  disturb
circadian alignment through shift work, exposure to
artificial light during nighttime, irregular meal
timing, sleep deprivation, and social jet lag. Such
disturbances have been associated with obesity,
insulin resistance, diabetes mellitus, hypertension,
cardiovascular disease, depression, and impaired
cognitive performance.®.®, .Such
disturbances have been associated with obesity,
insulin resistance, diabetes mellitus, hypertension,
cardiovascular disease, depression, and impaired
cognitive performance. Emerging evidence further
highlights the importance of chronotype and
individual circadian characteristics in determining
health outcomes and disease susceptibility.2.?

Sleep health represents one of the most
important manifestations of circadian regulation.
Adequate sleep quantity, quality, timing, regularity,
and efficiency are essential for maintaining physical
and mental well-being. Persistent sleep disturbances
are associated with increased risks of metabolic
dysfunction, cardiovascular disease, mood disorders,
and reduced quality of life. Growing recognition of
these relationships has led to increasing interest in
behavioral strategies that support circadian
synchronization and healthy sleep patterns.!

Lifestyle medicine is an evidence-based
discipline  that utilizes therapeutic lifestyle
interventions, including healthy nutrition, physical
activity, restorative sleep, stress management, and
behavioral modification, to prevent and manage
chronic diseases. Several principles emphasized in
lifestyle  medicine  demonstrate = remarkable
similarities with traditional preventive healthcare
systems that advocate regulation of daily habits in
accordance with natural biological rhythms.

Ayurveda, the traditional medical system
of India, places considerable emphasis on disease
prevention and health promotion through regulation
of lifestyle practices. Among its preventive
approaches, Dinacharya (daily regimen) is

considered fundamental for maintaining physical,
mental, and social well-being. Classical Ayurvedic
texts recommend waking during Brahma Muhurta,
performing oral hygiene measures, engaging in
physical exercise, undertaking self-care practices,
consuming meals at appropriate times, and
maintaining  regular sleep patterns. These
recommendations were developed to preserve
harmony between the individual and natural
environmental cycles.

Interestingly, several components of
Dinacharya appear to correspond with principles
recognized in modern circadian science. Early
awakening, structured physical activity,
appropriately timed food intake, and regular sleep
schedules may contribute to circadian entrainment
and physiological homeostasis. Recent Ayurvedic
and integrative medicine literature has explored
these conceptual relationships; however, many
existing reviews remain descriptive and provide
limited integration with contemporary
chronobiological evidence.

Therefore, the present review aims to
critically ~examine the relationship between
Ayurvedic Dinacharya and modern circadian
science, with particular emphasis on sleep health,
lifestyle medicine, and public health applications.
By integrating classical Ayurvedic principles with
contemporary chronobiological evidence, the review
seeks to identify potential opportunities for
preventive healthcare strategies and future research
in integrative medicine.

II. Methods
Literature Search Strategy
A narrative integrative review was undertaken to
explore the relationship between Ayurvedic
Dinacharya, circadian biology, sleep health, and
lifestyle medicine. Narrative reviews are particularly
useful for synthesizing evidence from diverse
disciplines and identifying conceptual relationships
between traditional knowledge systems and
contemporary scientific literature. .
A comprehensive literature search was conducted
using PubMed, Scopus, Google Scholar, and
ScienceDirect  databases.  Relevant literature
published between January 2000 and June 2026 was
screened, with particular emphasis on studies
published during the last five years to capture recent
advances in chronobiology, sleep medicine, and
lifestyle interventions.
The search strategy employed combinations of the
following keywords: “circadian  rhythm,”
“chronobiology,” “biological clock,” “sleep health,”
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“sleep disorders,” “circadian disruption,” “lifestyle
medicine,” “Ayurveda,” “Dinacharya,”
“chrononutrition,” and “circadian alignment.”

Study Selection
The initial database search yielded approximately
420 records. After removal of duplicate publications
and screening of titles and abstracts, 165 potentially
relevant articles were identified.  Full-text
assessment was conducted for 92 publications, of
which 58 articles met the review objectives and
were included in the final narrative synthesis.
Figure 3. Literature Selection Process for Narrative Integrative Review
Records identified through database searching
(PubMed, Scopus, Google Scholar, ScienceDirect)
n =420
!
Duplicates removed
n = 255 records screened
!
Title and abstract screening
n = 165 potentially relevant articles
!
Full-text articles assessed for eligibility
n=92

Articles excluded due to:
* Irrelevance to review objectives
* Insufficient methodological detail
* Conference abstracts without full text
* Duplicate data or overlapping publications
n=34

Studies included in narrative synthesis
n =58

Evidence integrated with classical Ayurvedic sources
(Charaka Sambhita, Sushruta Samhita, Ashtanga Hridaya)

Figure 3. Flow diagram illustrating identification, screening, eligibility assessment, and inclusion of literature
used in the narrative integrative review.

Inclusion and Exclusion Criteria

Articles were included if they discussed circadian
physiology, sleep health, chronobiology, lifestyle
interventions, health consequences of circadian
disruption, or Ayurvedic concepts relevant to
Dinacharya and preventive healthcare. Original
research articles, review articles, consensus
statements, and landmark publications were
considered.

Studies not relevant to the review objectives,
duplicate publications, conference abstracts without

full text, non-English articles, and studies lacking
sufficient methodological detail were excluded.

Ayurvedic Sources

Classical Ayurvedic literature was reviewed using
authoritative editions of Charaka Samhita, Sushruta
Sambhita, and Ashtanga Hridaya. Relevant references
pertaining to Dinacharya, Nidra, Ahara, Vyayama,
and daily health-promoting practices were identified
and critically analysed.

Data Synthesis
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The selected literature was reviewed and
synthesized narratively. Evidence from modern
chronobiology, sleep science, lifestyle medicine,
and public health research was compared with
classical Ayurvedic descriptions of Dinacharya to
identify ~ conceptual  similarities,  biological
plausibility, potential mechanisms, and future
research opportunities.

3. Fundamentals of Circadian Biology

Circadian  rhythms are endogenous
biological oscillations that regulate physiological
and behavioral processes over approximately 24
hours. ecent genomic studies further demonstrate
that circadian regulation influences thousands of
tissue-specific genes involved in metabolism,
inflammation, cellular repair, and healthy aging.
These rhythms enable organisms to anticipate
environmental changes and optimize physiological
functions according to predictable day-night cycles.
Circadian regulation influences sleep-wake patterns,
hormone secretion, body temperature, metabolism,
immune responses, cognitive performance, and
cardiovascular function. > ' 3

The central circadian pacemaker in
mammals is located within the suprachiasmatic
nucleus (SCN) of the anterior hypothalamus. The
SCN receives photic information directly from the
retina through the retinohypothalamic tract and
synchronizes internal biological rhythms with
external light-dark cycles. Through neural and
hormonal signaling pathways, the SCN coordinates
peripheral clocks present in nearly all tissues and
organs, thereby maintaining temporal organization
of physiological functions. ' ,!!

At the molecular level, circadian rhythms
are generated through transcriptional-translational
feedback loops involving clock genes. Core clock
components include CLOCK, BMALI1, PERIOD
(PER1, PER2, PER3), and CRYPTOCHROME
(CRY1, CRY2) genes. These genes interact through
complex feedback mechanisms to generate rhythmic
oscillations in gene expression and cellular activity.
Circadian clock genes regulate numerous metabolic,
endocrine, and immune pathways, demonstrating the
extensive influence of circadian timing on human
health. '*."2

Hormonal secretion exhibits marked
circadian variation. Melatonin, secreted primarily by
the pineal gland, is considered a key hormonal
signal of darkness and plays a critical role in sleep
initiation and circadian synchronization.
Conversely,  cortisol  secretion  follows a
characteristic circadian pattern, reaching peak levels

during the early morning hours and declining
progressively throughout the day. Appropriate
coordination of these hormonal rhythms is essential
for maintaining physiological homeostasis. '*

Circadian regulation is closely linked to
metabolic function. Peripheral clocks located in the
liver, pancreas, adipose tissue, skeletal muscle, and
gastrointestinal tract influence glucose metabolism,
insulin sensitivity, lipid regulation, and energy
expenditureEmerging evidence suggests that
disruption of circadian timing may contribute to
obesity, metabolic syndrome, insulin resistance, and
type 2 diabetes mellitus.! .* . , !

Sleep and circadian rhythms represent
interconnected yet distinct biological processes.
While circadian rhythms determine the optimal
timing of sleep, sleep homeostasis regulates the
need for sleep based on prior wakefulness. Recent
research suggests that these systems continuously
interact to maintain physiological balance, cognitive
function, and overall health. Disruption of either
system may adversely affect physical and mental
well-being. !

Modern lifestyles increasingly challenge
circadian regulation. Exposure to artificial light at
night, irregular work schedules, shift work, social jet
lag, sleep deprivation, and delayed meal timing
contribute to circadian misalignment. Such
disruptions have been associated with increased
risks of cardiovascular disease, obesity, diabetes,
mood disorders, impaired cognitive performance,
and reduced quality of life. 2,3.! .2 .3

Growing recognition of the role of
circadian rhythms in health and disease has led to
the emergence of chronomedicine, a field that seeks
to optimize healthcare interventions according to
biological timing. Understanding the mechanisms
underlying circadian regulation provides a valuable
scientific framework for evaluating traditional
lifestyle practices aimed at maintaining temporal
alignment and physiological balance.
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Figure 1. Molecular Circadian Clock and Physiological Regulation
Light (Zeitgeber)

!
Retina (ipRGC cells)
!
Superchiasmatic Nucleus (SCN — Master Clock)
!
CLOCK + BMALI (positive transcriptional loop)

!
PER + CRY (negative feedback loop)

¥ (inhibits CLOCK/BMALI activity — circadian rhythm generation)

!
Output signals from SCN:

Melatonin suppression (pineal gland)
Cortisol rthythm regulation (HPA axis)
Autonomic nervous system control

Peripheral clocks:
Liver — metabolism/glucose regulation
Muscle — energy expenditure
Adipose tissue — lipid metabolism

Physiological outcomes:
Sleep—wake cycle
Metabolic homeostasis
Immune regulation
Cognitive performance

4. Dinacharya in Classical Ayurveda

Ayurveda emphasizes the maintenance of health
through appropriate regulation of daily activities,
dietary habits, seasonal adaptation, and behavioral
discipline. Among these preventive measures,
Dinacharya (daily regimen) occupies a central role.
Dinacharya comprises a series of activities designed
to maintain equilibrium of Doshas, support bodily
functions, and promote physical, mental, and
spiritual well-being. Classical Ayurvedic texts
describe adherence to a structured daily routine as
essential for disease prevention and longevity.
Brahma Muhurta Uttishtha

Ayurvedic texts recommend awakening during
Brahma Muhurta, approximately one and a half
hours before sunrise. This period is considered
conducive to mental clarity, learning, spiritual
practices, and maintenance of health. Early rising is
believed to facilitate proper elimination, enhance
sensory functions, and support physiological
balance.

Dantadhavana and Jihwa Nirlekhana

Oral hygiene constitutes an important component of
Dinacharya. Dantadhavana (cleaning of teeth) is
recommended using medicinal twigs possessing

Kashaya (astringent), Katu (pungent), or Tikta
(bitter) properties. Tongue cleaning (Jihwa
Nirlekhana) is advised to remove accumulated
impurities, improve oral hygiene, enhance taste
perception, and promote freshness.

Gandusha and Kavala

Gandusha and Kavala involve retention or gargling
of medicated liquids within the oral cavity. These
procedures are described as beneficial for
maintaining oral health, strengthening teeth and
gums, improving voice quality, and preventing
diseases of the mouth and throat.

Abhyanga

Abhyanga, the application of oil to the body, is
recommended as a daily practice. According to
classical texts, regular Abhyanga nourishes the
body, improves skin texture, enhances circulation,
delays aging, alleviates fatigue, and promotes sound
sleep. It is particularly valued for maintaining
musculoskeletal health and overall well-being.
Vyayama

Physical exercise (Vyayama) is regarded as an
essential component of daily routine. Ayurveda
advocates moderate exercise according to an
individual's strength and constitution. Regular
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physical activity is described as promoting lightness
of the body, improving digestive capacity,
enhancing endurance, reducing excess adiposity,
and increasing physical efficiency. Excessive
exercise, however, is cautioned against due to its
potential adverse effects.

Snana

Bathing (Snana) is recommended as a daily hygienic
and rejuvenating practice. Classical texts describe
Snana as beneficial for cleanliness, refreshment,
improved circulation, relief from fatigue, and
enhancement of physical and mental vigor. It is also
believed to contribute to overall health maintenance
and well-being.

Ahara Kala and Meal Timing

Ayurveda places considerable importance on
appropriate meal timing and mindful eating
practices. Food should be consumed only after the
digestion of the previous meal and in accordance
with digestive capacity (Agni). Irregular eating
patterns,  overeating, and consumption of
incompatible foods are considered major causes of
disease. Timely and balanced meals are regarded as
essential for maintaining health and physiological
equilibrium.

Nidra

Nidra (sleep) is recognized as one of the three
Upastambhas (supporting pillars of life), alongside
Ahara (diet) and Brahmacharya (regulated conduct).
Adequate sleep is considered indispensable for
physical growth, cognitive functioning, emotional
stability, strength, and longevity. Disturbances in
sleep are believed to adversely affect health and
predispose individuals to various disorders.
Preventive Significance of Dinacharya

The ultimate objective of Dinacharya is the
preservation of health through regularity and
harmony with natural cycles. By regulating daily
activities, dietary practices, sleep patterns, physical
exercise, and personal hygiene, Dinacharya seeks to
maintain Dosha balance, optimize bodily functions,
and prevent disease. The emphasis on routine and
behavioral regulation reflects Ayurveda’s preventive
approach to healthcare and provides a framework
for health promotion that remains relevant in
contemporary society.

5. Mapping Dinacharya to Modern Circadian
Science

Recent advances in chronobiology have highlighted
the importance of aligning daily behaviors with
endogenous biological rhythms. Although Ayurveda
and modern circadian science originate from distinct
theoretical frameworks, several components of

Dinacharya show conceptual similarities with
contemporary understanding of circadian regulation.
These similarities suggest that traditional daily
regimens may contribute to physiological
synchronization, metabolic homeostasis, and health
promotion.
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Table 1. Correlation Between Dinacharya and Modern Circadian Science

Dinacharya Practice

Modern Circadian Concept

Potential Physiological Benefits

Brahma Muhurta Uttishtha
(Early Rising)

Morning circadian entrainment
through light exposure

Improved alertness, sleep quality,
cognitive performance

Dantadhavana & Jihwa

Establishment of structured morning

Behavioral regularity and daily rhythm

stress modulation

Nirlekhana routine maintenance

Gandusha/Kavala Morning self-care and physiological | Oral health and well-being
activation

Abhyanga Parasympathetic activation and Relaxation, reduced stress, improved

sleep

Vyayama (Exercise)

Exercise-mediated circadian
synchronization

Better metabolic function,
cardiovascular health, sleep quality

Snana (Bathing)

Physiological refreshment and
behavioral activation

Improved alertness and well-being

Timely Meals (Ahara Kala)

Peripheral clock regulation and
chrononutrition

Improved glucose metabolism and
metabolic homeostasis

Nidra (Sleep) Sleep homeostasis and circadian Cognitive restoration, immune support,
regulation metabolic balance
Regular Daily Routine Circadian stability and temporal Reduced circadian disruption and

organization

disease risk

Early Rising and Circadian Synchronization
Ayurveda recommends awakening during Brahma
Muhurta, approximately 90 minutes before sunrise.
This practice coincides with the transition from
nocturnal melatonin secretion to increasing cortisol
levels that prepare the body for wakefulness.
Exposure to natural morning light is recognized as
one of the most powerful zeitgebers (time cues)
regulating circadian rhythms. Early awakening and
morning light exposure contribute to
synchronization of the central biological clock,
improvement of sleep quality, and enhancement of
cognitive performance. '.'?

Oral Hygiene and Morning Physiological Activation

Practices such as Dantadhavana and Jihwa
Nirlekhana  are  traditionally = recommended
immediately  after  waking. = While direct
chronobiological  evidence  regarding  these

procedures is limited, they promote hygiene,
sensory stimulation, and initiation of daytime
behavioral activity. These practices may contribute
indirectly to establishment of structured daily
routines, an important factor in circadian stability.
Abhyanga and Neurophysiological Regulation
Abhyanga is described in Ayurveda as a daily self-
care practice that promotes relaxation, strength, and
sound sleep. Modern studies suggest that therapeutic
touch and massage interventions may reduce
sympathetic nervous system activity, improve
parasympathetic tone, decrease stress responses, and
enhance subjective well-being. Such effects may
support physiological processes involved in
circadian regulation and sleep health. !

Physical Activity and Circadian Health

Regular physical activity is a key component of
Dinacharya. Contemporary research demonstrates
that exercise influences circadian rhythms by
affecting peripheral clocks in skeletal muscle,
adipose tissue, and other metabolic organs.
Appropriate timing of physical activity has been
associated with improved glucose regulation,
cardiovascular health, sleep quality, and metabolic
efficiency. Exercise also serves as a non-photic
circadian cue that contributes to biological
synchronization. ! ! -

Meal Timing and Peripheral Clocks

Ayurveda emphasizes consumption of meals at
appropriate times and discourages irregular eating
habits. Modern chrononutrition research has
demonstrated that meal timing significantly
influences peripheral circadian clocks, particularly
in the liver, gastrointestinal tract, pancreas, and
adipose tissue. Irregular eating schedules, late-night
meals, and prolonged circadian misalignment have
been associated with obesity, insulin resistance, and
metabolic disorders. Conversely, regular meal
timing may improve metabolic homeostasis and
glycemic control.! .2 ., , 3

Nidra and Sleep Homeostasis

Sleep is recognized in Ayurveda as one of the three
pillars supporting life. Contemporary sleep science
similarly identifies adequate sleep as essential for
metabolic regulation, cognitive function, emotional
well-being, immune competence, and cardiovascular
health. Sleep deprivation disrupts circadian
regulation and contributes to increased risks of
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obesity, diabetes mellitus, hypertension, depression,
and impaired cognitive performance. The Ayurvedic
emphasis on timely and adequate sleep therefore
demonstrates considerable alignment with current
scientific evidence. '.!

Daily Routine and Circadian Stability

A central feature of Dinacharya is regularity.
Consistent timing of waking, eating, physical
activity, and sleep contributes to predictability of
physiological processes. Modern circadian research
indicates that irregular schedules may impair
synchronization between central and peripheral
biological clocks, leading to circadian disruption.
Maintenance of stable daily routines is increasingly
recognized as a practical strategy for supporting
circadian health and preventing lifestyle-related
disorders.?,! 31,3

The observed similarities between Dinacharya and
contemporary circadian science do not imply direct
equivalence between the two systems. However,
they highlight potential areas where traditional
health practices may be interpreted through modern
biological frameworks. These parallels provide a
basis for future interdisciplinary research
investigating the role of structured daily routines in
promoting sleep health, metabolic regulation, and
preventive healthcare.

Figure 2. Proposed Integration of Dinacharya and
Circadian Science
Dinacharya
!

Regular Sleep

Regular Meals
Physical Activity
Self-care Practices

l

Circadian Alignment

!
Metabolic Health
Cardiovascular Health
Mental Well-being
Sleep Health

!
Reduced NCD Risk

6. Sleep Health and Circadian Alignment

Sleep is a fundamental biological process
essential for physical restoration, cognitive
performance, emotional regulation, immune
competence, and metabolic homeostasis.

Contemporary research increasingly recognizes
sleep health as a multidimensional construct
encompassing sleep duration, quality, timing,
regularity, and efficiencylnadequate or disturbed
sleep has emerged as a major public health concern
due to its association with numerous chronic
diseases and adverse health outcomes.'.?!, 2

Circadian rhythms and sleep are closely
interconnected systems that work together to
maintain physiological equilibrium. While the
circadian system determines the optimal timing of
sleep and wakefulness, sleep homeostasis regulates
sleep need based on prior wakefulness. Disruption
of either system may result in impaired cognitive
function, metabolic dysregulation, mood
disturbances, and reduced quality of life. !

Modern lifestyles have substantially altered
natural sleep patterns. Increased exposure to
artificial light at night, excessive screen use,
irregular work schedules, shift work, and social jet
lag contribute to circadian misalignment and sleep
disruption. Persistent circadian disruption has been
associated with increased risks of obesity, type 2
diabetes mellitus, hypertension, cardiovascular
disease, depression, anxiety disorders, and impaired
immune responses. 2,3,!

Sleep  deprivation  exerts  profound
physiological consequences. Experimental and
epidemiological studies have demonstrated that
insufficient sleep negatively affects glucose
metabolism, appetite regulation, endocrine function,
and cardiovascular health. Reduced sleep duration is
associated with increased ghrelin secretion,
decreased leptin levels, heightened appetite, and
greater risk of weight gain. Furthermore, chronic
sleep restriction contributes to insulin resistance and
metabolic syndrome. 22,23,3

From an Ayurvedic perspective, Nidra is
considered one of the three Upastambhas
(supporting pillars of life), together with Ahara
(diet) and Brahmacharya (regulated conduct).
Classical texts describe Nidra as essential for
nourishment, strength, complexion, happiness,
longevity, and mental stability. Proper sleep
promotes  physiological restoration, whereas
disturbed or inadequate sleep is believed to impair
bodily functions and predispose individuals to
disease.

The Ayurvedic understanding of Nidra
shows conceptual similarities with contemporary
sleep science. Both systems recognize sleep as a
critical determinant of physical and mental health.
Ayurvedic recommendations regarding regular sleep
schedules, avoidance of behaviors that disturb sleep,
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and maintenance of balanced daily routines are
consistent with modern concepts of sleep hygiene
and circadian alignment.

Circadian rhythm sleep disorders represent
a growing clinical challenge. Conditions such as
delayed sleep—wake phase disorder, advanced
sleep—wake phase disorder, non-24-hour sleep—wake
rhythm disorder, and shift-work disorder arise from
disruption of normal circadian timing mechanisms.
Management strategies increasingly emphasize
behavioral interventions, light exposure
optimization, sleep scheduling, and restoration of
circadian synchronization. 2

Mental health and sleep exhibit a
bidirectional relationship. Sleep  disturbances
increase the risk of anxiety, depression, impaired
emotional regulation, and cognitive dysfunction,
while psychiatric disorders frequently contribute to
poor sleep qualityEmerging evidence suggests that
interventions targeting circadian alignment may
improve both sleep outcomes and psychological
well-being.?'.2

The growing burden of sleep disorders has
prompted increased interest in preventive and
lifestyle-based approaches to sleep health. The
structured routines described in Dinacharya,
including early rising, regular physical activity,
appropriate meal timing, stress reduction practices,
and timely sleep, may support healthy circadian
function and contribute to improved sleep outcomes.
These observations provide a promising framework
for future integrative approaches to sleep promotion
and preventive healthcare.

In summary, contemporary sleep science
and Ayurvedic concepts of Nidra converge in
recognizing sleep as a cornerstone of health.
Maintaining circadian alignment and adopting
regular daily routines may represent practical and
sustainable strategies for promoting sleep health and
reducing the burden of lifestyle-related diseases.

7. Dinacharya, Lifestyle Medicine, and
Prevention of Non-Communicable Diseases

Non-communicable  diseases  (NCDs)
account for the majority of global morbidity and
mortality and represent one of the greatest public
health challenges of the twenty-first century.
Cardiovascular diseases, diabetes mellitus, obesity,
chronic respiratory disorders, and mental health
conditions are strongly influenced by behavioral and
lifestyle factors. Consequently, preventive strategies
focusing on modifiable risk factors have become
central to modern healthcare systems. 2

Lifestyle medicine is an evidence-based
approach  that utilizes therapeutic lifestyle
interventions to prevent, manage, and, in some
cases, reverse chronic diseases. Core pillars of
lifestyle medicine include healthy nutrition, regular
physical activity, restorative sleep,  stress
management, avoidance of harmful substances, and
maintenance of social well-being. Many of these
principles demonstrate  significant conceptual
similarities with the preventive framework described
in Ayurveda through Dinacharya.? , 3

Obesity and Metabolic Health

Obesity is a major risk factor for type 2
diabetes mellitus, cardiovascular disease, and
several forms of cancer. Emerging evidence
indicates that circadian disruption contributes
significantly to metabolic dysfunction through
alterations in  appetite regulation, glucose
metabolism, insulin sensitivity, and energy
expenditure.! ' ., ! Jrregular sleep
schedules, late-night eating, and reduced physical
activity have all been associated with increased
obesity risk. ! !

Dinacharya emphasizes timely awakening,
regular physical activity (Vyayama), appropriate
meal timing, and maintenance of digestive health.
These  practices  correspond  closely  with
contemporary recommendations aimed at promoting
metabolic health and reducing obesity-related risk
factors. Regular daily routines may support
circadian synchronization and contribute to
improved metabolic regulation.

Diabetes Mellitus

The prevalence of type 2 diabetes mellitus
continues to increase worldwide. Research has
demonstrated that circadian misalignment adversely
affects glucose tolerance, insulin sensitivity, and
pancreatic function. Shift workers and individuals
with irregular sleep patterns exhibit increased risk of
developing diabetes and metabolic syndrome. ! .2

Ayurvedic principles of regular meal
timing, moderation in dietary intake, physical
activity, and adequate sleep align with contemporary
strategies  for  diabetes  preventionlncreasing
attention has also been directed toward
chrononutrition, which recognizes the importance of
meal timing in maintaining metabolic homeostasis
and glycemic control.! .2 ., . 3

Cardiovascular Disease

Cardiovascular disease remains the leading
cause of death globally. Blood pressure regulation,
heart rate variability, vascular function, and
inflammatory processes exhibit circadian variation.
Disruption of circadian rhythms has been associated
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with hypertension, atherosclerosis, myocardial
infarction, and other cardiovascular disorders. 2,3

Regular physical activity, stress reduction,
restorative sleep, and healthy dietary practices are
recognized as important preventive measures in
cardiovascular health. Several components of
Dinacharya support these objectives and may
contribute to maintenance of cardiovascular function
through behavioral and physiological mechanisms.

Mental Health and Psychological Well-
Being

Mental health disorders constitute a
growing global burden. Increasing evidence
suggests that circadian disruption and sleep
disturbances contribute to depression, anxiety
disorders, impaired emotional regulation, and
cognitive  dysfunction.? .2 . . Sleep and
circadian systems are closely linked to
neuroendocrine and neurotransmitter pathways
involved in mood regulation.? .2

Ayurveda emphasizes the importance of
balanced daily routines, adequate sleep, physical
activity, self-care practices, and regulation of mental
activities. These recommendations are consistent
with contemporary approaches that utilize lifestyle
interventions to promote psychological well-being
and resilience.
Public Health Implications

Rapid urbanization, technological
advancements, shift-based employment, and
increasing exposure to artificial light have
substantially altered human behavioral patterns.
These changes have contributed to widespread
circadian disruption and increased prevalence of
lifestyle-related disorders. Public health
interventions aimed at improving sleep health,
promoting physical activity, encouraging regular
meal timing, and supporting healthy daily routines
have gained increasing importance. !.3

Dinacharya offers a structured behavioral
framework that may complement modern public
health initiatives. Although its recommendations
were developed within a traditional medical system,
many of its principles are compatible with
contemporary evidence regarding circadian biology,
sleep health, and lifestyle medicine. 2

Integrative Perspective

The convergence between Dinacharya and
modern lifestyle medicine highlights the potential
value of integrating traditional preventive health
concepts with contemporary scientific evidence.
Such integration may provide practical, culturally
acceptable, and cost-effective approaches for
promoting health and reducing the burden of non-

communicable diseases. Nevertheless, rigorous
clinical studies are required to evaluate the
effectiveness of Dinacharya-based interventions
using modern research methodologies.

Overall, the available evidence suggests
that structured daily routines, regular sleep patterns,
physical activity, and appropriate meal timing are
important determinants of long-term health. The
preventive orientation of Dinacharya may therefore
offer useful insights for future strategies in lifestyle
medicine and public health.
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Table 2. Health Effects of Circadian Disruption and Potential Relevance of Dinacharya

Circadian Disruption | Health Consequence Relevant Dinacharya
Component

Irregular sleep Poor sleep quality Nidra

schedule

Late-night eating Obesity, diabetes Timely meals

Physical inactivity Metabolic syndrome Vyayama

Chronic stress Mental health disorders | Abhyanga, routine

Social jet lag Circadian Regular daily schedule
misalignment

Shift work Sleep disorders Circadian alignment practices

8. Future Research Directions and Challenges

The growing interest in integrative
medicine has stimulated efforts to examine
traditional health practices through contemporary
scientific frameworks. Although several conceptual
similarities have been identified between
Dinacharya and modern circadian science, the
current evidence base remains limited. Many
published discussions are theoretical in nature and
rely primarily on narrative comparisons rather than
direct experimental validation. Consequently,
caution is required when interpreting the
relationship between classical Ayurvedic concepts
and modern chronobiological mechanisms.

One important challenge is the difference
in conceptual foundations between Ayurveda and
modern biomedical science. Dinacharya was
developed within a holistic framework centered on
Dosha balance, Agni, Dhatus, and maintenance of
overall well-being, whereas circadian biology
focuses on molecular clocks, neuroendocrine
regulation, and physiological timing systems.
Although parallels may exist between these
approaches, direct equivalence should not be
assumed without adequate scientific evidence.

2 1

Another limitation is the scarcity of high-
quality clinical studies evaluating Dinacharya as a
comprehensive  intervention. Most  available
investigations focus on individual lifestyle
components such as exercise, sleep, meal timing, or
stress management rather than the complete daily
regimen described in Ayurvedic texts. Future studies
should assess the cumulative effects of multiple
Dinacharya practices on sleep quality, metabolic
health, cardiovascular  risk  factors, and
psychological well-being.

The role of chrononutrition represents a
particularly promising area for future research.
Ayurveda places considerable emphasis on meal
timing and digestive capacity, while contemporary
research increasingly recognizes the influence of
feeding schedules on circadian regulation and
metabolic health. Longitudinal studies investigating
the impact of Ayurvedic dietary timing principles on
glucose metabolism, obesity, and metabolic
syndrome may provide valuable insights into
potential mechanisms of action. ' .2

Similarly, the relationship between Brahma
Muhurta awakening and circadian synchronization
warrants further investigation. Modern research
demonstrates that morning light exposure plays an
important role in circadian entrainment, sleep
regulation, and mental health. Clinical studies
examining the effects of early rising practices on
sleep quality, cognitive function, mood, and
metabolic outcomes may contribute to a better
understanding of this traditional recommendation.
13

Advances in wearable technology and
digital health monitoring provide new opportunities
for evaluating Dinacharya-based interventions.
Objective measurements of sleep duration, sleep
efficiency, physical activity, heart rate variability,
glucose regulation, and circadian rhythms can
facilitate more rigorous assessment of health
outcomes. Integration of these technologies into
future clinical studies may strengthen the evidence
base for preventive lifestyle interventions.

Public health research also offers important
opportunities. Given the increasing prevalence of
sleep disorders, obesity, diabetes mellitus, and
cardiovascular disease, structured daily routines
may represent a low-cost and scalable approach for
health  promotion. =~ Community-based studies
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examining adherence to Dinacharya principles and
their association with health outcomes could provide
valuable epidemiological evidence.

Future investigations should also consider
individual variability. Factors such as age, sex,
occupation, Chrono type, socioeconomic status, and
cultural practices may influence the effectiveness
and feasibility of daily routine interventions.
Personalized approaches integrating circadian
science with Ayurvedic principles may therefore
represent a productive direction for future research.
3

Interdisciplinary  collaboration  among
Ayurvedic  scholars, chronobiologists, sleep
researchers, lifestyle medicine specialists, and
public health experts will be essential for advancing
this field. Such collaborations may facilitate
development of scientifically robust research models
capable of evaluating traditional health practices
using contemporary methodologies.

Overall, The convergence between
Dinacharya and circadian science may provide a
useful foundation for future investigation.
However, stronger evidence derived from well-
designed  observational  studies, randomized
controlled trials, and translational research is
necessary before definitive conclusions can be
drawn regarding the effectiveness of Dinacharya-
based interventions in promoting health and
preventing disease.

ITI. Conclusion

Circadian rhythms play a fundamental role
in regulating physiological, metabolic, endocrine,
and behavioral processes essential for human health.
Growing evidence indicates that disruption of
circadian alignment contributes significantly to the
development of sleep disorders, obesity, diabetes
mellitus, cardiovascular disease, and mental health
conditions.!> . ., 1, 2 .Consequently,
strategies that promote synchronization of biological
rhythms have become increasingly important in
preventive healthcare and lifestyle medicine.

Ayurvedic  Dinacharya represents a
comprehensive framework of daily behavioral
practices designed to maintain health and prevent
disease. Several components of Dinacharya,
including early rising, regular physical activity,
appropriate meal timing, self-care practices, and
adequate sleep, show conceptual similarities with
contemporary understanding of circadian biology
and sleep science. These similarities suggest that
structured daily routines may contribute to
physiological homeostasis and overall well-being.

The present review highlights the potential
relevance of Dinacharya within the context of
modern chronobiology, sleep health, and lifestyle
medicine. While conceptual convergence between
these systems is evident, current evidence remains
insufficient to establish direct equivalence between
traditional Ayurvedic principles and modern
biological mechanisms.  Additional clinical,
epidemiological, and translational research is
required to evaluate the effectiveness of
Dinacharya-based interventions using contemporary
scientific methodologies.

Nevertheless, the preventive orientation of
Dinacharya offers valuable insights for addressing
current public health challenges associated with
lifestyle-related disorders. Integrating traditional
knowledge with modern scientific evidence may
contribute to the development of practical, culturally
relevant, and sustainable approaches for health
promotion and disease prevention. Future
interdisciplinary research has the potential to
strengthen understanding of these relationships and
support the evolution of evidence-based integrative
healthcare.
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