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ABSTRACT 

	
Aims: To assess the effect of moon salutations on balance and flexibility in young adults
Study design:  Cross sectional Analytical study
Place and Duration of Study: Community Dwelling Settings from Mumbai and Navi Mumbai between December 2021 and March 2022.
Methodology: A pilot study carried out with 15 participants in the age group of 18-30 years. Those with any musculoskeletal and cardiorespiratory complaints were excluded. Their informed consent was obtained. Demographic data was recorded and baseline assessment in the form of Star Excursion Balance Test and Sit & reach test (SRT) was taken. Intervention was explained to participants and carried out for thrice a week for 4 weeks. Post-intervention, parameters are re-assessed. Statistical analysis was done by SPSS 16 with normality testing and Wilcoxon test was taken for within group analysis. 
Results: All parameters for Star Excursion Balance Test were improved. Pre and post intervention mean (SD) for SRT were 14.8(+5.4) and 22.9(+7.1) respectively.
Conclusion: This study demonstrates positive effect of Moon Salutations in improving balance and flexibility in young adults.
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1. INTRODUCTION 

Indian Ancient literature has given a lot of remedial measures and taught the appropriate ways of living a healthy life. We are very well familiar with Different forms of Yoga and Sun Salutations. They have various distinct and nourishing effects on one’s health in physical, psychological as well as social aspects. Likewise another ancient gem named as Chandranamskara or moon salutations came into the light in 1969 at the Yoga School of Bihar.1 Literature suggested that The Lunar energy stimulates Ida Naadi and Vishuddhi Chakra which in turn helps to improve vital energy and relaxation. It consists of 27 lunar phases or extensive positions - first half round of 14 poses denoting 14 Lunar phases and positions 15-28 form the second half round. They are performed in slow and rhythmic manner. It also emphasized on specific breathing patterns. 1 

Individuals can be defined as healthy or having a wellbeing depending upon various aspects. Thus, WHO defines health as a state of complete physical, mental and social well-being and not only an absence of disease or infirmity. 2 As per Centre of Disease Control and Prevention (CDC), Wellbeing integrates physical and mental health and it’s a positive outcome which impacts on quality of life. 3 Physical fitness is utmost important while defining an individual on both above mentioned definitions. WHO defines physical activity as any bodily movement produced by skeletal muscles that requires energy expenditure. This includes several components such as flexibility, strength, endurance, balance, agility etc. Considering a young adult age, it’s an appropriate age to develop one’s physical fitness. 4 Although, it is seen that our young generation has become more sedentary. Changes in lifestyle such as playing more games on electronic devices, having junk food, inappropriate sleep pattern, increased stress levels at very young age show devastating effects on budding generation such as acquiring childhood or adolescent comorbidities, addictions  and thus may get to see degrading quality of life.

Previous study undertaken by Tripathy M (2017) had found a positive effect of moon salutations on aggression in adolescent. It was stated that soothing lunar energy stimulates parasympathetic nervous system and thus, helps in calming down the aggression. 5 Also, Ansari U (2019) had mentioned in his study that it calms the mind and reduces anxiety and stress in pre-menopausal syndrome. 1 There are studies done on effects of moon salutations on mind or mental health. Physical health was a lesser explored domain with respect to moon salutations. Thus, in this study, it was hypothesized that these extensive postures may have an effect on flexibility and balance. As there was scarcity of literature, it becomes an intense need to study the effects of moon salutations in various physical parameters such as – muscular flexibility, muscular endurance, balance, etc. Thus, this study aims to find out and assess the effect of moon salutations on balance and flexibility in young adults.

2. material and methods 

After obtaining Ethical approval from institutional ethical review committee, an experimental study was taken up on 15 healthy participants in the age group of 18-35 years of age, who were selected as per the study criteria. Those who were having any acute injury or trauma or any other known neurological/ cardiorespiratory/ musculoskeletal dysfunction and those who were pursuing a regular physical activity in any form, for more than 12 weeks were excluded.  Participants were given information about the purpose of the study and the intervention protocol. Informed consent was taken and confidentiality was assured to be maintained. Before starting the protocol, preliminary assessment was done for flexibility by Sit & Reach Test6 and dynamic balance by Modified Star Excursion test7. Intervention protocol included initiation with 3 repetitions of Omkara Chanting8, then performing of Moon Salutations cycle with weekly progression of repetitions (3 to 5) and Chandra breathing. The session was ended with chanting of single of Omkara. Intervention Protocol was administered for 4 weeks. Moon salutations were practised post sunset or during evening time unlike sun salutations which were practise routinely in morning time. Post-intervention assessment was conducted and data was tabulated and coded for further Statistical analysis.



Chandra Namaskara 
1.	PRANAMASANA – Stand straight with eyes closed and feet together. Bring the palms to meet in the center of your chest. Relax the whole body.
2.	HASTA UTTANASANA – Raise both the arms overhead and stretch the back behind
3.	UTTANASANA – Reach forward and bend to touch the toes by keeping knees straight.
4.	ASHWA SANCHALANASANA – Stretch the right leg backwards and bend at left knee. Keep palms on the ground and arch the back. Look at the sky. 
5.	ARDHA CHANDRASANA – Widen the legs and squat down at the lowest level. Stretch both arms over the head keeping them shoulder width apart and look straight.
6.	PARVATASANA/MOUNTAIN POSE – Keep both palms and feet on the floor by lifting the pelvis at the right angle. Let spine get stretched.
7.	ASHTANGA NAMASKARA – From the previous position, lower the pelvis ad reach towards the ground. Let whole of the ventral side of the body touches to the ground. 
8.	BHUJANGASANA – Keep hands near the thorax. Raise the chest up and arch the upper back. Look at the sky upwards. Do not raise the feet or pelvis.
9.	PARVATASANA/MOUNTAIN POSE – Keep both palms and feet on the floor by lifting the pelvis at the right angle. Let spine get stretched.
10.	ASHWA SANCHALANASANA - Stretch the right leg backwards and bend at left knee. Keep palms on the ground and arch the back. Look at the sky. 
11.	ARDHA CHANDRASANA – Widen the legs and squat down at the lowest level. Stretch both arms over the head keeping them shoulder width apart and look straight.
12.	UTTANASANA – Reach forward and bend to touch the toes by keeping knees straight.
13.	HASTA UTTANASANA – Raise both the arms overhead and stretch the back behind.
14.	PRANAMASANA – Stand straight with eyes closed and feet together. Bring the palms to meet in the centre of your chest. Relax the whole body. (Picture no.3)
This constitutes to half cycle of moon salutations. Now for the rest of the cycle (Position 15 to 28), same sequence was repeated except, the change of the foot in position 18 and 24, ASHWA SANCHALANASANA. 1



Chandra Breathing

This was administered after completion of the desired cycles of the moon salutations. In this, participants were seated on the ground comfortably with the spine erect and the whole body relaxed, eyes closed. They were instructed to observe and be aware of their own breathing in the beginning. Then they were told to close the right nostril with the right thumb and continue to take 11 deep breathes in and out via left nostril only. They were instructed to avoid shallow breathing.9

Omkara

The participants were asked to sit on the ground comfortably with eyes closed. They were instructed to be aware of their own breathing. They were instructed to take a deep breath and start the chanting with a loud and firm pronunciation of A, followed by U. And during expiration, they were asking to pronounce M with a humming and they were asked to take this phase as long as possible. Once chanting was over, they were asked to rub their both the palms on each other and slowly open the eyes. Participants were instructed to begin the session with 3 Omkara chant and end the session with one chant.

Outcome measures

Sit and Reach test

This test was administered using a sit and reach wooden box. Participants sat at the box and fully extended the leg so that the sole of the foot was resting against the box. Keeping the leg extended, hands on top of each other and palms facing the ground, participants were asked to slide in forward direction as far as they could and measurement was taken in inches, on the scale attached to the sit and reach box. The point of recording the measurement was the middle finger touching the scale. Average of the three trial was recorded. 6 (Picture no.1) 

Star Excursion Balance Test

Setup for this test includes a Y shaped tapes sticking on the ground with the angle between the stem and each of the arm of the Y as 135o and that of between the arms as 90 o. The measurement thus obtained were from the directions – anterior, posteromedial and posterolateral, bilaterally. The point of recording the measurement was the distance between each foot from the midpoint. It was stated that participants would attempt to cover the maximum distance possible with the most distant part of the reaching foot touching the ground. Participants should attain this position in all directions bilaterally by maintaining the balance. Average of the three trial was recorded in each direction.7 (Picture no.2)
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  Picture no. 1 Sit and Reach test
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  Picture no. 2 Star Excursion Balance Test
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  Picture no. 3 Moon Salutation (Pose no. 1 to 14)

3. results and discussion

The demographic details showed that mean age of the participants was 21.6 + 2.38 years and all of them were females. They were assessed for flexibility by Sit and Reach test, before and after the intervention. The dynamic balance was assessed by using Star Excursion Balance test. The tabulated data was subjected to the Shapiro Wilk normality testing. As data was not normally distributed, Wilcoxon Signed Rank test was used for the intragroup statistical analysis. 
   

Table no.1 shows comparison of pre and post values for Sit and Reach test. Interquartile range for Sit and Reach test before the intervention was 4.42, whereas that of after the intervention was 4.62. After running Wilcoxon Rank test, it shows a significant improvement in the flexibility with p value as 0.001 at 95% CI.

	Test statistics

	Wilcoxon Signed Rank test for flexibility 

	
	p-value

	SRT_Pre
	0.001

	SRT_Post
	




Table no. 2 shows comparison of pre and post values for Star Excursion Balance test. The test was taken bilaterally and in three directions – Anterior, Posteromedial and Posterolateral. There was seen an observable improvement in all the directions bilaterally in the dynamic balance. Statistically significant p value obtained was ranging from 0.003 to 0.001 at 95% CI, after running Wilcoxon Signed Rank test.

	Test statistics

	Wilcoxon Signed Rank test For Dynamic Balance

	
	p-value

	R_Ant_Pre
	0.001

	R_Ant_post
	

	L_Ant_pre
	0.001

	L_Ant_post
	

	R_Lat_pre
	0.001

	R_Lat_post
	

	L_lat_pre
	0.003

	L_Lat_post
	

	R_Post_pre
	0.002

	R_Post_post
	

	L_posterior_pre
	0.001

	L_Posterior_post
	




Discussion

Moon Salutation is indeed boon received from our ancient roots. The study was aimed to find the impact of moon salutations on flexibility and dynamic balance in young adults. Statistical analysis showed significant changes in both the parameters post intervention. The results showed an observable and marked improvement in lower limb flexibility as well as dynamic balance in young adults. 

Physical inactivity is a major reason for muscles to get stiff and tightened. According to a study done by Podder V et al (2020)10, an increased inactivity pattern was noticed due to sedentary lifestyles. A chronic physical inactivity may result in adaptations in musculoskeletal systems at various levels such as structural, metabolic, hormonal, neural and molecular. Reduction in daily activities resulted in decrease in cross sectional area of muscle fibres, oxidative capacity and capillarization. Its utmost important to have all body systems working in unison. Prolonged effect of muscle inactivity thus may lead to musculoskeletal discomforts in near future. 10, 11 To avoid these long term ill effects, moon salutations can help to reduce muscular tightness. Owing to long and extensive postures attained in the each cycle of moon salutations helps to elongate the muscles. The lunar phases stimulates Ida naadi and Vishuddhi Chakra in our body. This has a positive effect on parasympathetic nervous system. It has cool, relaxing and sedatory properties.1,8 Moon salutations has a specific pose of ARDHA CHANDRASANA and it’s repeated in a particular sequence. The posture so attained was emphasized in terms of low squat position. Thus, it helps to activate gluteus maximus and medius, elongate quadriceps and lumbar extensors. Extensive moon salutation poses improved flexibility of lower limb muscles such as gastro soleus and hamstrings which were tight as these individuals were not engaged in any physical activity. Similar observations were noted by a study done by Polsgrove M et al in 2016. 12 In addition to this, these poses said to have effect on channelizing the vital energy in an appropriate manner.       

Dynamic balance is ability to maintain postural stability and orientation with centre of mass over the base of support while the body parts are in motion. It needs adequate muscle power, movement control, sound vestibular and visual inputs, appropriate central coordinating mechanism, and activity of higher centres to maintain equilibrium. Maintaining dynamic balance is challenging and involves collaborative functioning of multiple systems.13 Along with postures involved in moon salutations, gradual increase in repetitions of moon cycles worked on improving proprioception; also by improving body mind equilibrium, central coordinating mechanism also acquired significant effects. Moon salutations also helps activate ‘Root chakra’ (Mooladhar Chakra) of our body which is related to lower back, legs, feet, etc so as to help to improve balance as well as lower limb flexibility  and develops a healthy sense of poise for mind and body.8 A study done by Sarto F et al (2017) 14 also supported our findings. In their study, it was observed that, in the sedentary individuals it shows low postural body control and thus, low dynamic balance whereas physical activity would boost the improvement in the same domain. 

In addition to the benefits of moon salutations, practise of Omkara and Chandra Breathing also helped to acquire positive effect in our study. The Omkara creates a strong, positive vibrations all over the body and also regulates the circulation. It helps to release several chemical mediators such as Dopamine, GABA, Seratonin, Encephalins, etc which would help to relax the body, improve concentration and induce happiness, etc.15 Kumar S et al (2020) studied effects of Chandra breathing or left nostril breathing on cognitive functions and the concentration in healthy individuals.16 Both of these additional implications in our intervention, helped to alleviate the effect on relaxation and elongation of muscles. However we had limitation of our study such as time constraint, as this protocol is to be followed in evening. The future scope of the study can be assessing other domains such as anxiety or quality of life, etc. Thus, our study can be concluded to have a positive impact of moon salutations on improving the flexibility and dynamic balance in young adults.

4. Conclusion

It can be concluded to have a positive impact of moon salutations on improving the flexibility and dynamic balance in young adults.

Ethical approval (where ever applicable)

All authors hereby declare that all experiments have been examined and approved by the appropriate ethics committee and have therefore been performed in accordance with the ethical standards
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