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ABSTRACT

Introduction: Type 2 diabetes mellitus is a chronic metabolic disorder characterized by insulin resistance and
progressive dysfunction of pancreatic beta cells. Regular physical activity is an essential component of its
management. Surya Namaskar (Sun Salutation) is a sequence of twelve yoga postures coordinated with breathing
that may improve physical fitness and metabolic health. Aim: To review the origin of Surya Namaskar and its
potential benefits and safety considerations in individuals with type 2 diabetes mellitus. Materials and Methods: A
narrative review of published literature, including systematic reviews, meta-analyses, clinical practice guidelines,
and relevant yoga texts, was undertaken to examine Surya Namaskar, yoga, and physical activity in diabetes
management. Results: Evidence from broader yoga interventions suggests potential improvements in glycated
heamoglobin, fasting blood glucose, postprandial blood glucose, cardiovascular fitness, psychological well-being,
weight management, and physical function. However, studies specifically evaluating Surya Namaskar are limited,
and variations in study protocols restrict definitive conclusions regarding its effectiveness. Safe practice requires
appropriate pre-exercise assessment, prevention of low blood glucose, and modifications for individuals with
diabetic retinopathy, neuropathy, or cardiovascular disease. Conclusion: Surya Namaskar may be an accessible
complementary approach to lifestyle management in individuals with type 2 diabetes mellitus. However, it should
not replace prescribed medication, nutritional management, or blood glucose monitoring. Further well-designed
clinical trials are required to establish its effectiveness, safety, and long-term benefits.

KEYWORDS: Surya Namaskar, Type 2 diabetes mellitus, Yoga, Glycemic control, Insulin resistance, Lifestyle
modification.

1. INTRODUCTION Surya Namaskar (Sun Salutation) is a traditional yogic

Type 2 diabetes mellitus is a major global health concern
characterized by chronic hyperglycemia, insulin
resistance, and progressive B-cell dysfunction.! Its
development is influenced by genetic susceptibility,
excess adiposity, physical inactivity, dietary patterns, and
other lifestyle factors.>® Persistent hyperglycemia
increases the risk of cardiovascular disease, neuropathy,
retinopathy, and nephropathy.*

Although pharmacological therapy remains essential,
lifestyle modification is integral to comprehensive
diabetes care.!

practice comprising twelve postures coordinated with
breathing."® It involves muscular activity, flexibility,
controlled movements, and mindful breathing, which
may support physical fitness, weight management,
cardiovascular health, stress reduction, and psychological
well-being.'™ These benefits make Surya Namaskar a
valuable complementary practice for individuals with
type 2 diabetes mellitus.

This narrative review examines the potential effects of
Surya Namaskar on glycaemic control, insulin
sensitivity, cardiovascular health, psychological well-
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being and physical function in type 2 diabetes mellitus,
and discusses the quality of the available evidence and
practical safety considerations.

REVIEW OF LITERATURE

1. Origin and Concept of Surya Namaskar

Surya Namaskar, meaning “salutation to the Sun,” has
cultural and spiritual associations with traditional Indian
reverence for the Sun. The modern exercise sequence is
commonly linked to Balasaheb Pant Pratinidhi and the
subsequent development of contemporary yoga
practices.™!

The sequence generally comprises 12 positions
performed in coordination with movement and breathing.
A complete round typically alternates the leading leg
during the second half and includes forward and
backward bending, weight-bearing movements, and
controlled transitions. In addition to its traditional
significance, Surya Namaskar may be considered a
structured form of exercise that supports flexibility,
muscular endurance, and cardiorespiratory fitness.

2. Potential Mechanisms of Action

2.1 Improvement in insulin sensitivity

Muscular activity increases skeletal-muscle glucose
uptake through both insulin-dependent and insulin-
independent pathways. Regular physical activity may
also improve insulin sensitivity over time. Surya
Namaskar may produce similar effects through repeated
engagement of major muscle groups, although its specific
metabolic effects require further study.*2*3

2.2 Glycemic control and metabolic health

Regular exercise can improve fasting blood glucose and
glycated  hemoglobin  (HbA1c).*  Yoga-based
interventions have also shown promising results in
people with T2DM. 518!

2.3 Cardiovascular fitness

When performed continuously at an appropriate
intensity, Surya Namaskar may increase heart rate and
energy expenditure. Regular practice could therefore
support physical fitness and cardiovascular risk-factor
management.[**2

2.4 Stress reduction and psychological well-being
Chronic psychological stress may impair diabetes self-
management and glucose regulation.

The breathing awareness and focused attention involved
in Surya Namaskar may promote relaxation and
emotional well-being, potentially supporting diabetes
management indirectly.[+?

2.5 Weight management and physical function

Regular physical activity supports energy expenditure,
weight management, joint mobility, and muscular
endurance. Surya Namaskar may provide an accessible
exercise option for individuals able to perform the

movements safely.!?*!

3. Clinical Evidence

Systematic reviews and meta-analyses of yoga
interventions in adults with T2DM have reported
improvements in HbAlc, fasting blood glucose, and
postprandial glucose compared with control conditions.
However, variation in study design, intervention
duration, yoga protocols, and methodological quality
limits the certainty and generalizability of these
findings.?*%

4. PRACTICAL
SAFETY
Surya Namaskar should be introduced gradually
according to an individual’s physical capacity, glycemic
status, and complications. Beginners may start with a few
comfortable rounds under appropriate instruction and

progressively increase duration or intensity.

CONSIDERATIONS AND

4.1 Pre - exercise assessment

Before initiating or substantially intensifying practice,
individuals with diabetes should discuss their exercise
plans with a qualified healthcare professional,
particularly those with long-standing diabetes, poor
glycemic control, multiple cardiovascular risk factors, or
established complications. Assessment may include
medical  history, medications, blood pressure,
cardiovascular symptoms, musculoskeletal function, foot
status, and screening for retinopathy, neuropathy, and
kidney disease when clinically indicated. Exercise should
be postponed and medical advice sought in the presence
of acute illness, unexplained chest pain, severe shortness
of breath, dizziness, or other concerning symptoms.?®!

Practice should be adapted to baseline fitness and
mobility. An instructor familiar with diabetes can
demonstrate slower transitions, supported positions, and
alternatives that minimize excessive joint loading,
breath-holding, or strain. Individuals should warm up
gradually, maintain hydration, use appropriate footwear
or foot protection, and inspect their feet before and after
practice, particularly when neuropathy or reduced
sensation is present.

4.2 Glucose monitoring and hypoglycemia prevention
Individuals using insulin or insulin-secretagogue
medications should recognize the risk of exercise-
associated hypoglycemia and follow individualized
glucose-monitoring and medication guidance. Glucose
may decline during exercise and for several hours
afterward, depending on intensity, duration, medication
regimen, and recent food intake. Those at risk should
check glucose before practice and, when advised, during
longer sessions and after exercise. They should recognize
symptoms of hypoglycemia, including sweating,
trembling, palpitations, hunger, weakness, confusion,
and unusual fatigue, while noting that autonomic
symptoms may be blunted in some individuals.
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A rapid source of carbohydrate should be readily
available during and after exercise. If pre-exercise
glucose is low or declining, practice should be delayed
until an individualized carbohydrate plan has been
followed.

Exercise should also be postponed and medical guidance
obtained when glucose is markedly elevated, particularly
if ketones or symptoms of hyperglycemia or ketosis are
present.

Medication doses and carbohydrate intake should not be
routinely altered without professional advice; individuals
using insulin or sulfonylureas may require individualized
adjustments based on their usual response to exercise.
Continuous glucose monitoring or capillary testing may
benefit selected individuals, but readings should be
interpreted in context and confirmed when symptoms do
not correspond to displayed values.®!

4.3 Modifications for diabetes complications
Individuals with proliferative or severe non proliferative
diabetic retinopathy should avoid vigorous activity,
straining, prolonged breath-holding, and positions that
substantially increase intraocular pressure until cleared
by an eye-care professional. Those with peripheral
neuropathy, loss of protective sensation, deformity, or a
history of ulcers should avoid barefoot practice on hard
or uneven surfaces, inspect their feet daily, and use non-
weight-bearing or seated modifications when necessary.
Active foot ulcers, infection, or severe Charcot
arthropathy require avoidance of weight-bearing
sequences and specialist management.

People with autonomic neuropathy may have impaired
heart-rate responses, postural hypotension, abnormal
sweating, and increased risk of overheating or
dehydration. They should change positions slowly, avoid
extreme temperatures, monitor symptoms, and use
perceived exertion rather than heart rate alone to guide
intensity. Individuals with cardiovascular disease,
uncontrolled hypertension, advanced kidney disease, or
substantial musculoskeletal limitations may require
medical clearance, closer supervision, and a slower,
lower-intensity sequence. Forward bends, deep knee
flexion, wrist loading, and floor transitions can be
replaced with supported standing, chair-based, or wall-
assisted movements according to individual limitations.

5. Limitations and Future Directions

Current evidence is limited by small samples,
heterogeneous intervention protocols, short follow-up
periods, and the frequent inclusion of multiple yoga
practices within single interventions. Consequently, the
independent contribution of Surya Namaskar to glycemic
control remains uncertain. Future randomized controlled
trials should use standardized protocols and assess
exercise intensity, duration, adherence, HbAlc, fasting
and postprandial glucose, cardiovascular outcomes,
adverse events, and longer-term safety across diverse

populations.

6. DISCUSSION

The potential role of Surya Namaskar in T2DM
management should be considered within the broader
framework of exercise prescription and individualized
diabetes care.®*¥ Its combination of dynamic movement,
body-weight resistance, flexibility training, and breathing
control may make it a versatile option for individuals
who prefer structured mind-body practices. It may also

offer advantages related to cultural acceptability,
minimal equipment requirements, and home-based
practice.®

However, intensity varies substantially according to
pace, number of rounds, posture modification, and
practitioner experience. A slow sequence may primarily
support mobility and relaxation, whereas rapid,
continuous  performance may elicit a moderate
cardiovascular response.®*® This variability complicates
comparisons across studies and limits determination of
an appropriate dose for glycemic benefit. Future research
should therefore report the number of rounds, duration,
pace, energy expenditure, perceived exertion, and degree
of supervision.

Adherence is also critical. Long-term benefits depend not
only on physiological efficacy but also on sustained, safe
participation. Surya Namaskar may be most useful when
integrated with walking, resistance training, dietary
counseling, medication adherence, and routine diabetes
monitoring.'®*! It should not be promoted as a stand-
alone therapy or cure.

7. CONCLUSION

Surya Namaskar may be a practical, culturally familiar,
and accessible component of lifestyle management for
individuals with T2DM. Potential benefits include
increased physical activity, improved physical function,
stress management, and possible support for glycemic
control. However, evidence is stronger for yoga and
regular exercise generally than for Surya Namaskar
specifically. Rigorous clinical research is needed to
establish its independent effects and long-term benefits.
Until then, it should be incorporated as an adjunct to
evidence-based diabetes care, not as a substitute for
conventional treatment.
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