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Abstract

The increasing prevalence of sedentary lifestyles among Adolescence school-aged children 10-19
years aged has led to growing concerns over declining levels of physical fitness and overall health. In
this context, traditional yogic practices such as Surya Namaskar (Sun Salutation) and Pranayama
(breathing exercises) have garnered attention for their potential in promoting holistic well-being. This
literature review explores the existing body of research on the effects of Surya Namaskar and
Pranayama on health-related physical fithess components—namely cardiovascular endurance,
muscular strength, flexibility, and body composition—among school students, with a particular focus
on the Imphal East District of Manipur. Studies reviewed indicate that regular practice of these yogic
techniques contributes significantly to improvements in physical fitness, mental alertness, and stress
reduction. Furthermore, region-specific studies highlight cultural receptiveness and logistical
feasibility of integrating yoga into school curricula in Manipur. This review underscores the need for
further empirical research and structured intervention programs to validate and implement yoga-
based physical education as a sustainable model for youth health development in the region.
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1. Introduction
Yoga, originating from ancient India, is a

in a flowing rhythm, often synchronized with
breath. This practice is not merely a physical

multifaceted discipline encompassing physical,
mental, and spiritual practices aimed at
harmonizing the body and mind. Within this rich
tradition, Surya Namaskar, commonly known as
Sun Salutation, and Pranayama, the science of
breath control, stand out as potent techniques
with profound implications for overall well-
being. Surya Namaskar is a dynamic sequence
of interconnected asanas (postures) performed
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exercise; it is a holistic ritual that engages major
muscle groups, enhances cardiovascular
function, and improves flexibility. Pranayama, on
the other hand, delves into the conscious
regulation of breath to manipulate prana, the
vital life force, within the body. Various
Pranayama techniques, such as Bhastrika,
Kapalabhati, and Anulom Vilom, are known to
calm the nervous system, increase lung
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capacity, improve mental focus, and enhance
energy levels.

In today's world, where sedentary lifestyles and
increasing academic pressures are prevalent,
particularly among school-going children, the
importance of physical fitness cannot be
overstated. Health-related physical fitness,
encompassing components like cardiovascular
endurance, muscular  strength, muscular
endurance, flexibility, and body composition, is
crucial for the healthy development and overall
well-being of young individuals. These
components are not only essential for physical
health, reducing the risk of chronic diseases like
obesity and cardiovascular ailments, but also
for cognitive function, academic performance,
and mental resilience.?

Considering the documented benefits of both
Surya Namaskar and Pranayama, investigating
their impact on health-related physical fitness
among school students is a significant area of
research. School students, especially in regions
like Imphal East District of Manipur State, are
navigating a unique socio-cultural and
environmental context. Understanding how
these traditional yogic practices can be
integrated into their daily routines and
contribute to their physical well-being is of
immense practical value. While anecdotal
evidence and general yogic philosophy suggest
positive effects, rigorous scientific investigation
is necessary to quantify and validate these
benefits within a specific population and
setting. This study, focusing on school students
in Imphal East District of Manipur, aims to
contribute to this body of knowledge, providing
evidence-based insights into the potential of
Surya Namaskar and Pranayama to enhance
health-related  physical fitness in  this
demographic. The findings of such research
could be instrumental in informing health
promotion strategies within schools and
communities, potentially fostering healthier
lifestyles and improved well-being among the
youth of Manipur.?
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2. Health-Related Physical Fitness
Components

Health-related physical fitness is a multifaceted
concept, crucial for the well-being of school
students and the population at
large. Cardiorespiratory  endurance, often
considered the cornerstone of physical fitness,
reflects the efficiency of the heart and lungs in
delivering oxygen to working muscles during
sustained activity. It is vital for activities of daily
living and significantly reduces the risk of
cardiovascular diseases. Muscular strength is
the maximum force a muscle or muscle group
can generate, essential for activities requiring
power and for maintaining bone density,
preventing osteoporosis. Muscular endurance,
on the other hand, is the ability of muscles to
perform repeated contractions over time,
crucial for sustained physical tasks and
maintaining good posture. Flexibility, the range
of motion around a joint, is vital for preventing
injuries, improving posture, and enhancing
movement efficiency. Finally, body
composition refers to the proportion of fat
mass to lean mass in the body. A healthy body
composition, with a lower percentage of body
fat, is essential for preventing obesity, type 2
diabetes, and other metabolic disorders. These
five components, when optimally developed,
work synergistically to promote overall health,
enhance physical function, and significantly
reduce the likelihood of developing chronic
diseases, making them critical targets for
health-enhancing interventions like Surya
Namaskar and Pranayama. The subsequent
discussion will delve into the specific
mechanisms by which these yogic practices
can positively impact each of these vital
components of health-related physical fitness.

3. Cardiorespiratory Endurance
Cardiorespiratory ~ endurance, a  critical
component of health-related physical fithess, is
the capacity of the heart, lungs, and blood
vessels to efficiently deliver oxygen and
nutrients to working muscles and remove waste
products during prolonged physical exertion. It
is a direct reflection of the body's ability to
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sustain aerobic activity and is a strong indicator
of overall cardiovascular health. Regular
practice of Surya Namaskar and Pranayama
offers a holistic approach to significantly
enhance this vital fithess component. ®

Surya Namaskar. Surya Namaskar, with its
dynamic sequence of twelve interconnected
postures, acts as a  comprehensive
cardiovascular workout. The fluid transitions
between postures, synchronized with controlled
breathing, elevate the heart rate and increase
the demand for oxygen throughout the body. As
Sinha & Sinha (2014) and Suwannakul et al.
(2024) have indicated, studies have
demonstrated that Surya Namaskar practice
leads to measurable improvements in key
cardiorespiratory parameters. The increased
oxygen consumption observed during Surya
Namaskar suggests an enhanced ability of the
body to utilize oxygen, a hallmark of improved
aerobic capacity. Furthermore, the elevation in
heart rate, within a controlled range,
strengthens the cardioc muscle over time,
improving its efficiency in pumping blood.
Minute ventilation, the volume of air breathed
per minute, also increases, indicating the lungs
are working more effectively to oxygenate the
blood. The rhythmic and repetitive nature of
Surya Namaskar, when performed consistently,
can be considered a form of aerobic exercise
that strengthens the cardiovascular system,
improving stroke volume (the amount of blood
pumped per heartbeat) and enhancing the
overall efficiency of oxygen transport and
utilization throughout the body. This regular
engagement strengthens the heart muscle,
improves vascular elasticity, and optimizes the
interplay  between the circulatory and
respiratory systems, all contributing to superior
cardiorespiratory endurance.®

Pranayama: Pranayama, the yogic science
of breath control, complements Surya
Namaskar by specifically targeting the
respiratory systemm and further bolstering
cardiorespiratory endurance. Techniques like
Bhastrika, Kapalbhati, and Anulom Vilom are not
merely relaxation exercises; they are powerful
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tools to manipulate respiratory physiology.
Bhastrika, with its rapid and forceful breathing,
increases ventilation and oxygen intake
dramatically, pushing the lungs to work at a
higher capacity. Kapalabhati, characterized by
forceful exhalations, strengthens the abdominal
muscles and diaphragm, improving expiratory
power and lung emptying, which in turn
enhances inspiratory capacity. Anulom Vilom,
or alternate nostril breathing, is believed to
balance the nervous system and improve
respiratory efficiency by promoting smoother
and deeper breaths. As highlighted by Karthik et
al. (2014) and Shirur (2019), these Pranayama
techniques have been shown to increase lung
capacity. Increased lung capacity means the
lungs can hold more air, leading to greater
oxygen uptake per breath. Moreover, improved
respiratory efficiency translates to less energy
expenditure for breathing, allowing more energy
to be directed towards physical activity. By
strengthening respiratory muscles, increasing
lung volume, and improving the efficiency of
gas exchange, Pranayama practices contribute
significantly to enhanced cardiorespiratory
endurance, working synergistically with the
physical movements of Surya Namaskar to
create a powerful approach to improving this
essential aspect of health-related physical
fitness.”

4. Muscular Strength and Endurance
Muscular strength and endurance are
fundamental components of physical fitness,
playing vital roles in daily functioning, athletic
performance, and overall well-being. Muscular
strength, the maximal force a muscle can
generate in a single contraction, is essential for
activities like lifting heavy objects or performing
powerful movements. Muscular endurance, the
ability of a muscle to repeatedly exert force or
sustain a contraction over time, is crucial for
prolonged activities like maintaining posture,
cycling, or repetitive tasks. Both Surya
Namaskar and Pranayama offer distinct yet
complementary pathways to enhance these
aspects of muscular fitness.®
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Surya Namaskar: Surya Namaskar, as a
dynamic and holistic practice, directly
challenges and strengthens various muscle
groups throughout the body. The sequence of 12
poses incorporates both isometric
contractions, where muscles are engaged
without a change in length (like holding a
plank-like position in Chaturanga Dandasana),
and dynamic movements, involving muscle
lengthening and shortening (as in transitions
between poses like Adho Mukha
Svanasana and Urdhva Mukha  Svanasana).
This combination effectively works muscles in a
comprehensive manner. Postures like Adho
Mukha Svanasana (Downward-facing Dog)
and Uttanasana (Forward Fold) strengthen the
legs and back muscles. Chaturanga
Dandasana (Plank to Low Plank)
and Bhujangasana (Cobra Pose) build upper
body strength, particularly in the arms,
shoulders, and chest. The flowing transitions
between postures engage the core muscles for
stability and control. As evidenced by studies
like Suwannakul et al. (2024) and Sarkar (2022),
regular Surya Namaskar practice leads to
noticeable improvements in both muscular
strength and endurance. The repetitive nature
of the sequence, when performed over multiple
rounds, builds muscular endurance by training
muscles to sustain effort over time. The
resistance provided by body weight in various
postures also contributes to strength gains,
particularly when practiced consistently and
with attention to proper form and muscle
engagement.

Pranayama: While Pranayama's primary focus
is on breath regulation, its benefits extend
indirectly to muscular strength and endurance
through enhanced neuromuscular
coordination. Neuromuscular  coordination
refers to the efficient communication between
the nervous system and muscles, enabling
smooth, controlled, and powerful movements.
Pranayama  practices, particularly  those
involving controlled breathing and mindful
awareness, can improve this coordination. By
increasing awareness of bodily sensations and
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breath patterns, Pranayama enhances body
awareness and control, which translates to
better muscle activation and recruitment
during physical activities. As suggested by
Vallimurugan (2020) and Bal (2015), Pranayama
can refine the body's ability to efficiently
engage muscles, leading to improved force
production and sustained muscular effort.
Furthermore, Pranayama's  stress-reducing
effects can positively impact muscle tension
and recovery, indirectly contributing to
improved muscular endurance by reducing
fatigue and promoting efficient muscle function.
Although not a direct muscle-strengthening
exercise in the same way as weightlifting,
Pranayama's contribution to neuromuscular
efficiency and overall body awareness creates
a supportive environment for improved
muscular strength and endurance
development, especially when combined with
practices like Surya Namaskar. ®

5. Flexibility

Flexibility, the range of motion around a joint, is
a vital component of health-related physical
fitness. It ensures ease of movement, prevents
stiffness, and significantly reduces the risk of
injuries. Both Surya Namaskar and Pranayama
are recognized for their ability to enhance
flexibility through distinct yet complementary
approaches.

Surya Namaskar: Surya Naomaskar is inherently
a dynamic flexibility practice. The sequence
incorporates a diverse range of stretching
postures meticulously designed to target major
muscle groups that often contribute to stiffness
and limited mobility. Poses
like Uttanasana (Forward ~ Fold)  and Adho
Mukha  Svanasana (Downward-facing  Dog)
effectively stretch the hamstrings and
calves. Ashwa Sanchalanasana (Equestrian
Pose) and Veerabhadrasana | (Warrior 1) target
hip flexors and quadriceps. Chest and shoulder
flexibility —are improved through poses
like Bhujangasana (Cobra Pose) and Urdhva
Mukha Svanasana (Upward-facing Dog). The
flowing transitions between these postures,
combined  with  breath  synchronization,
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encourage deeper stretches and gradually
increase range of motion over time. As studies
like Suwannakul et al. (2024) and Sarkar (2022)
confirm, consistent Surya Namaskar practice

postures, while seemingly passive, gently
encourage hip and spine flexibility over time.
Furthermore, the deep and controlled breathing
in Pranayama helps to reduce muscle tension.

leads to tangible improvements in overall
flexibility.”°

Muscle tension is a significant barrier to
flexibility, and by promoting relaxation,
Pranayama allows muscles to lengthen more
easily during stretching exercises, potentially
enhancing the effectiveness of flexibility
practices and contributing to overall improved
range of motion, as suggested by Vallimurugan
(2020) and Bal (2015).

Pranayama: Pranayama, while  primarily
focused on breath regulation, indirectly
contributes to enhanced flexibility. Many
Pranayama practices are often performed in
seated postures that promote relaxation and
openness in the body, such as Sukhasana (Easy
Pose) or Padmasana (Lotus Pose). These

Table 1: Summary of Key Findings

Component of Physical Fitness | Effect of Surya Namaskar Effect of Pranayama

Improves oxygen
consumption, heart rate,
and minute ventilation
during practice (Sinha &
Sinha, 2014) (Suwannakul
et al, 2024).

Increases lung capacity
and improves respiratory
efficiency (Karthik et al,
2014) (Shirur, 2019).

Cardiorespiratory Endurance

Engages multiple muscle Enhances neuromuscular
groups, improving strength | coordination, contributing

Muscular Strength and
J and to improved strength and

Endurance .
endurance (Suwannakul et | endurance (Volllmurugon,
al, 2024) (Sarkar, 2022). 2020) (Bal, 2015).
Improves flexibility through Promotes relaxation and
P ) Y 9 flexibility through breathing
A various stretching
Flexibility and

postures (Suwannakul et

ostures (Vallimurugan,
al, 2024) (sarkar, 2022). P ( 9

2020) (Bal, 2015).

Aids in weight

Body Composition

management by
increasing energy
expenditure and improving
metabolism (Devi et al.,
2024) (Suwannakul et al,,
2024).

Enhances metabolic
efficiency and reduces
stress, supporting weight
management (C &K,
2019) (Shirur, 2019).

Physiological Benefits

Reduces resting heart rate
and blood pressure,
improving cardiovascular
health (Sinha & Sinha,
2014) (Suwannakul et al.,

Lowers resting heart rate,
blood pressure, and
respiratory rate, improving
lung function (Karthik et al,,
2014) (Shirur, 2019).
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2024).

Psychological Benefits

Reduces stress and
improves mood through
combined physical
movement and deep
breathing (Suwannakul et
al, 2024) (- & -, 2024).

Reduces stress and anxiety
by activating the
parasympathetic nervous
system (Vallimurugan,
2020) (Bal, 2015).

6. Body Composition

Body composition, a vital aspect of health-
related physical fithess, encompasses the
proportions of fat mass, lean body mass
(muscle, bone, water), and other components
within the body. Maintaining a healthy body
composition, characterized by a lower
percentage of body fat and adequate lean
mass, is crucial for preventing chronic diseases
like obesity, type 2 diabetes, cardiovascular
disease, and certain cancers. Both Surya
Namaskar and Pranayama, through different
mechanisms, can positively influence body
composition and contribute to healthy weight
management.”

Surya Namaskar: Surya Namaskar's impact on
body composition is primarily attributed to its
nature as a dynamic physical activity that
elevates energy expenditure. The flowing
sequence of postures engages multiple muscle
groups, increasing metabolic rate during and
after the practice. This increased energy
expenditure contributes to calorie burning,
which is fundamental for weight management
and reducing body fat. Furthermore, regular
Surya Namaskar practice can improve overall
metabolism by increasing muscle mass over
time. Muscle tissue is more metabolically active
than fat tissue, meaning it burns more calories
even at rest. Studies like Devi et al. (2024) and
Suwannakul et al. (2024) provide evidence for
these effects, reporting significant reductions in
Body Mass Index (BMI) and body fat percentage
among individuals who regularly practice Surya
Namaskar. BMI, a measure of weight relative to
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height, and body fat percentage are key
indicators of healthy body composition. The
observed reductions suggest that Surya
Namaskar can be an effective tool for
promoting a healthier body composition by
reducing excess fat and potentially increasing
lean mass, leading to a more favorable fat-to-
muscle ratio.™

Pranayama: Pranayama, while not a direct
calorie-burning exercise like Surya Namaskar,
plays a supporting role in healthy body
composition through its influence on metabolic
efficiency and stress management. Chronic
stress is often linked to weight gain, particularly
abdominal fat accumulation, due to the release
of cortisol, a stress hormone. Pranayama
techniques are known to have a calming effect
on the nervous system, reducing stress levels
and potentially mitigating the hormonal
imbalances that can contribute to weight gain.
As highlighted by C & K (2019) and Shirur (2019),
Pranayama can enhance metabolic efficiency.
This might involve optimizing hormonal
balance, improving digestion, and promoting
better nutrient absorption, all of which can
indirectly support healthy weight management.
Furthermore, the mindful breathing practices in
Pranayama can cultivate  greater body
awareness and potentially influence eating
habits. Increased mindfulness may lead to
healthier food choices and a more conscious
approach to eating, reducing the likelihood of
overeating or emotional eating. While
Pranayama alone may not lead to significant
weight loss, its contribution to stress reduction,
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metabolic balance, and mindful awareness
creates a conducive internal environment that
supports overall well-being and complements
the direct fat-reducing effects of practices like
Surya Namaskar in achieving and maintaining
a healthy body composition.

7. Physiological Benefits

Beyond the enhancements in physical fitness
components, Surya Namaskar and Pranayama
exert profound positive effects on various
physiological parameters, contributing
significantly to overall health and well-being.
These practices demonstrably influence key
indicators of physiological function such as
heart rate, blood pressure, and respiratory rate,
reflecting improvements in cardiovascular and
respiratory health.

Surya Namaskar: Surya Namaskar, with its
dynamic sequence of movements and breath
synchronization, has been consistently linked to
improvements in cardiovascular function.
Regular practice has been shown to induce a
reduction in resting heart rate. A lower resting
heart rate is generally indicative of a more
efficient heart that doesn't need to work as hard
to pump blood throughout the body. This
adaptation is a sign of improved cardiovascular
fitness and reduced strain on the heart.
Furthermore, Surya Namaskar practice has
been associated with a decrease in blood
pressure. Elevated blood pressure, or
hypertension, is a major risk factor for
cardiovascular diseases. The blood pressure-
lowering effect of Surya Namaskar likely stems
from a combination of factors, including
improved vascular elasticity, reduced
sympathetic nervous system activity (the “fight
or flight' response), and  enhanced
parasympathetic nervous system activity (the
"rest and digest” response). As cited by Sinha &
Sinha (2014) and Suwannakul et al. (2024),
these findings underscore the potential of Surya
Namaskar as a non-pharmacological
approach to improving cardiovascular health
and  mitigating  risks  associated  with
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hypertension. The synchronized movements
and breathwork in Surya Namaskar likely
contribute to a more balanced autonomic
nervous system, leading to these beneficial
cardiovascular adaptations. ™

Pranayama: Pranayama, with its diverse range
of breathing techniques, directly targets the
respiratory and nervous systems, leading to
significant  physiological benefits.  Various
Pranayama techniques have been
demonstrated to effectively lower resting heart
rate, blood pressure, and respiratory rate.
Similar to Surya Namaskar, the reduction in
heart rate and blood pressure with Pranayama
is linked to the activation of the
parasympathetic  nervous system, which
promotes relaxation and slows down bodily
processes. Pranayama’s influence
on respiratory rate is also noteworthy. Practices
often involve slowing and deepening the breath,
leading to a reduced respiratory rate. This
slower, deeper breathing pattern improves
respiratory efficiency, allowing for greater
oxygen intake with each breath and reducing
the workload on respiratory muscles. As Karthik
et al. (2014) and Shirur (2019) have highlighted,
Pranayama  practices also improve lung
function and oxygenation. Techniques like
Kapalabhati and Bhastrika can increase lung
capacity and enhance the efficiency of gas
exchange in the lungs. This improved
oxygenation is vital for cellular function and
overall vitality. By influencing the autonomic
nervous system and directly impacting
respiratory mechanics, Pranayama emerges ds
a powerful tool for improving physiological
parameters and fostering a state of greater
physiological balance and resilience. The
combined physiological benefits of Surya
Namaskar and Pranayama underscore their
potential as holistic practices for promoting
cardiovascular, respiratory, and overall
physiological well-being.

8. Psychological Benefits

The psychological benefits of Surya Namaskar
and Pranayama are as significant as their
physical advantages, contributing profoundly to
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overall well-being. In today's fast-paced and
often stressful world, maintaining mental and
emotional equilibrium is paramount, and these
yogic practices offer powerful tools to cultivate
psychological resilience and enhance mental
health. It's crucial to recognize that physical and
mental health are intrinsically linked, and
interventions that address both, like Surya
Namaskar and Pranayama, can be particularly
effective.

Surya Namaskar: Surya Namaskar, beyond its
physical postures, is a moving meditation that
fosters a strong mind-body connection. The
synchronized movement and deep breathing
inherent in the practice are key to its stress-
reducing and mood-improving effects. The
rhythmic flow of poses, combined with focused
attention on the breath, helps to quiet the mind,
reducing mental chatter and promoting a
sense of presence. This mindful movement acts
as a form of active relaxation, diverting
attention away from worries and anxieties and
channeling it into the present moment. As
mentioned by Suwannakul et al. (2024), studies
have shown that regular Surya Namaskar
practice can effectively reduce perceived stress
levels and elevate mood. The physical exertion
itself can release endorphins, natural mood
boosters, further contributing to a sense of well-
being and emotional upliftment. The feeling of
accomplishment and increased energy that
often follows a Surya Namaskar session can
also positively impact self-esteem and overall
outlook."

Pranayama: Pranayama, with its direct
influence on the nervous system, is a potent tool
for managing stress and anxiety and promoting
mental calmness. Various breathing
techniques, as highlighted by Vallimurugan
(2020) and Bal (2015), directly activate the
parasympathetic  nervous  system, often
referred to as the "rest and digest” system. This
activation counteracts the effects of the
sympathetic nervous system, the "fight or flight’
system, which is often overactive in states of
stress and anxiety. By slowing down the breath,
deepening inhalations and exhalations, and
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employing  specific  breathing  patterns,
Pranayama techniques can effectively reduce
sympathetic nervous system activity, leading to
a decrease in physiological arousal associated
with stress and anxiety. This translates to a
calmer heart rate, lowered blood pressure, and
a general feeling of relaxation. Moreover, regular
Pranayama practice can improve emotional
regulation and enhance mental clarity. By
training the mind to focus on the breath, it
becomes easier to detach from racing thoughts
and emotional reactivity, fostering a sense of
inner peace and emotional stability. For
individuals experiencing symptoms of anxiety or
mild depression, Pranayama can offer a
valuable self-regulatory practice to manage
their mental state and promote a more
balanced and positive emotional landscape.
The combined psychological benefits of both
Surya Namaskar and Pranayama underscore
their holistic value in nurturing not only physical
health but also mental and emotional well-
being, making them invaluable practices for
overall health enhancement.

9. Conclusion

In conclusion, the evidence strongly suggests
that integrating Surya Namaskar and
Pranayama into the daily lives of school
students in Imphal East District of Manipur State
holds significant promise for improving their
health-related physical fitness and overall well-
being. The documented enhancements in
cardiorespiratory endurance, muscular strength
and endurance, flexibility, and body
composition from these practices directly
address key components of physical fitness
crucial for children's healthy development.
Furthermore, the  physiological benefits,
including improved heart rate, blood pressure,
and respiratory function, contribute to long-
term health and disease prevention. Crucially,
the psychological advantages of reduced
stress, anxiety, and improved mood can foster a
more positive and resilient mindset among
students, potentially enhancing their academic
performance and social-emotional
development. Given the accessibility and
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minimal equipment requirements of Surya 6. H.C., V., & Shirur, S. (2019). Effect of Yoga
Namaskar and Pranayama, their incorporation (Pranayama and Suryanamaskar) on
into school curricula or extracurricular activities Cardio Pulmonary functions among
represents a practical and culturally relevant Adults. International Journal of
strategy to promote holistic health and cultivate Physiology, 7(4), 233-237.
a healthier generation in Imphal East, Manipur. https://doi.org/10.37506/ijop.v7i4.98.
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