
How to Cite: 

Singh, V., Sisodia, A. S., & Singh, P. (2022). Effect of different paces of suryanamaskar on leg 

strength of school students. International Journal of Health Sciences, 6(S5), 10634–10641. 
https://doi.org/10.53730/ijhs.v6nS5.10850  

 

 

 

International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X © 2022.   

Manuscript submitted: 9 March 2022, Manuscript revised: 18 May 2022, Accepted for publication: 27 June 2022 

10634 

Effect of different paces of suryanamaskar on 

leg strength of school students  
 
Dr. Vivek Singh 

Assistant Professor, Shri Murli Manohar Town P.G College, Ballia, (U.P) 

 

Dr. Anurodh Singh Sisodia  
Professor, Lakshmibai National Institute of Physical Education, Gwalior, (M.P) 

 

Dr. Pratibha Singh 
Assistant Professor, Gulab Devi Mahila P.G College, Ballia, (U.P) 

 

 
Abstract---The aim of this study was to see the effect of 

suryanamaskar practice with different paces on leg strength of school 

students. Study had three objectives, first see the interaction effect of 
training duration and groups, second the main effect of duration, and 

third the main effect of groups. Within between mixed design was 

used. Three experimental intact groups were created Pace 1 group, 

Pace 2 group and Pace 4 group, each group had 15 subjects with age 
range between 15-17 years. Pace 1 group practiced one round (12 

steps) of suryanamaskar in 1 minute, Pace 2 group in 2 minutes and 

Pace 4 group in 4 minutes. The maximum strength of the legs was 
measured by the leg dynamometer test. Total 12 weeks training was 

given in which three observations were taken before the training (pre-

test), after 6 weeks (mid-test) and after 12 weeks (post-test). 3 X 3 
mixed factorial ANOVA was used and level of significance was set at 

0.05. Result showed that practice of Suryanamaskar for 6 weeks and 

12 weeks were sufficient to bring out significant improvement on leg 
strength (main effect of training duration). There was no significant 

difference found among three groups (main effect of groups) and 

interaction effect (combined effect of training durations and groups) on 

leg strength after 6 weeks and after 12 weeks. 
 

Keywords---Suryanamaskar, Pace, leg strength and Mixed ANOVA. 

 
 

Introduction  

 
Suryanamaskar is one of most widely practice among yoga practitioners over the 

globe. Suryanamaskar is a perfect combination of Asana, Pranayama and 

Meditation. Suryanamaskar practice is a sequence of 12 yogic postures (asana), 
which purpose is to stretch muscles and joints, massaging and toning internal 
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organs of the body. (Choudhary, 2010). Regular practice of Suryanamaskar gives 

us benefits at physical, physiological, psychological and even spiritual dimension 

of personality. (Saraswati, 2009)  

 
Resistance training for school children has gained more popularity nowadays. 

Limited research evidence indicates that for better strength among young children 

is low resistance and high repetition resistance training improve proper muscle 
strength without adverse effect on bones and connective tissues.  (McArdled, 

2001) 

 
Regular practice of asanas is one of the best ways to improve muscular strength 

in children because during asana practice body weight act as a resistance and 

rounds as repetitions. Number of research studies reveled that regular practice of 
yogic postures improves strength in children and Suryanamaskar is itself 

combination of asanas. Some studies shown that regular Suryanamaskar practice 

improve strength of school students, but these all studies were silent about the 

pace of Suryanamaskar which they used in the studies. Going through many 
research papers this query had been raised that change in the pace of 

Suryanamaskar would be effective differently on leg strength of school students. 

(Bhavanani, 2011) 
 

Try to fulfilling gape of knowledge, this study had three objectives, first to see the 

interaction effect of training durations and groups, second to see the main effect 
of durations, and third to see the main effect of groups on leg strength of school 

students due to practices of Suryanamaskar. (Sisodia, 2014) 

 
Methods 

 

Subjects: Total forty-five school boys in the range of 15 – 17 years from class 11th 

and 12th were selected from the Kiddy’s Corner School, Gwalior for this study. 
Three students were not able to completed 12 weeks Suryanamaskar practice. 

 

Variables: Leg strength was a dependent variable. Suryanamaskar was an 
independent variable, which had two factors: Group and Training Duration. Bothe 

factors, Group and Training Duration had three levels.  

 
Test for Leg strength: The maximum strength of the legs was measured by the 

leg dynamometer test. (Miller, 2006) 

 
Experimental Design: Mixed-Model design was used. Three experiment groups 

were created and each group had 15 subjects. Treatment (different pace of 

Suryanamaskar) was assigned randomly into the groups. The data was collected 

from all the three groups before the training (pre-test), after 6 weeks (mid-test) 
and after 12 weeks(post-test) training of Suryanamaskar. (William, 1999). 

First experimental group preformed one round of Suryanamaskar in 1 minute 

(pace one group), second experimental group performed in 2 minutes (pace two 
group), third experimental group performed in 4 minutes (pace four group).  

Suryanamaskar training was carried for a period of twelve weeks, five days per 

week. The scheduled time of practice was during their physical education period 
for 40-45 minutes. The pace of Suryanamaskar was control by watch. To 
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determine the effect of different paces of Suryanamaskar on leg strength on 

school students 3 x 3 between-within factorial ANOVA was applied and level of 
significant was set at 0.05. 

 

Results  
 

Table1: Descriptive Statistics of Leg Strength of different paces and time duration 

of Suryanamaskar 

 

 
Pre-Test 6 Weeks 12 Weeks 

 
Groups Mean S. D Mean S. D Mean S. D N 

Pace 1  58.42 3.03 61.64 2.24 65.64 1.90 14 

Pace 2 58.14 3.43 64.64 2.16 68.35 1.97 14 

Pace 4 61.64 2.93 68.00 2.14 71.35 2.23 14 

 
Table 2: Mauchly's Test of Sphericity for Training Duration of Leg Strength  

 

Within 

Subjects 

Effect 

Mauchly's W Approx. 

Chi-Square 

Df p-

value 

Epsilonb 

Greenhouse-

Geisser 

Huynh-

Feldt 

Lower-

bound 

 Duration 0.29 47.02 2 0.00 0.58 0.62 0.50 

*p value > 0.05 is significant 
 

Above table shows that the assumption of sphericity was violated, thus 

Greenhouse-Geisser correction was applied (epsilon value was less than 0.75). 
 

Table 3: F- Table for Training Durations (Within-Subjects Effects) and Interaction 

Effect of Leg Strength  
 

Source 
Type III 
Sum of 

Squares 

Df 
Mean 

Square 
F 

p-

value  

Partial 
Eta 

Squared 

Training Duration Greenhouse-Geisser 1738.49 1.17 1486.30 76.56 0.00 0.66 

Duration X Groups Greenhouse-Geisser 57.27 2.39 24.48 1.261 0.29 0.06 

Error(duration) Greenhouse-Geisser 885.57 45.61 19.41    

*p value < 0.05 is significant. 
 

Above table shows that there was a significant main effect of training durations 

on leg strength as the   p-value was 0.00, which was less than 0.05. It also shows 
that there was no significant interaction effect between groups and training 

durations as the p-value was 0.29 which was greater than 0.05.  

 

Partial eta squared in the above table explains 66% of variance of training 
durations and 6% of variance explained by the interaction, which shows variance 

of interaction between training durations and groups. Partial eta squared of 

training duration indicates very large effect size and interaction indicate low effect 
size. 
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Table 4: F- Table for Groups (Between-Subjects Effects) of Leg Strength 

  

Source Type III Sum 

of Squares 

Df Mean Square F p-value Partial Eta 

Squared 

Groups 560.44 2 280.22 1.163 0.32 0.05 

Error 9398.85 39 240.99    

     * p value < 0.05 is significant 
 

Above table shows that there was no significant main effect of groups (pace 1, 

pace2 and pace 4) on leg strength due to Suryanamaskar practice as the p-value 
was 0.32 which was greater than 0.05. Partial eta squared in the above table 

explains 5% of variance of groups, which indicated low effect size. 

 
Table 5: Marginal Means of Leg Strength among Training Durations Irrespective of 

Groups 

 

Time Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

Pretest  59.405 1.814 55.735 63.075 

6 weeks 64.762 1.262 62.208 67.315 

12 weeks 68.452 1.180 66.065 70.840 

 

The marginal mean of leg strength for overall pretest irrespective of groups (pace 
1, pace 2 and pace 4 group) suggests that its mean score and standard error of 

mean score were 59.40 and 1.81 respectively. The marginal mean of leg strength 

for overall after 6 weeks irrespective of groups (pace 1, pace 2 and pace 4 group) 
suggests that its mean score and standard error of mean score were 64.76 and 

1.26 respectively. The marginal mean of leg strength for overall after 12 weeks 

irrespective of groups (pace 1, pace 2 and pace 4 group) suggests that its mean 

score and standard error of mean score were 68.45 and 1.18 respectively 
Marginal means of all the training durations are presented graphically below. 

 

 
Figure: Graphical Representation of Marginal Means of Leg Strength among 

Training Durations 
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From table 4 it is evident that there was a significant main effect of training 

duration. In order to compare different training durations (i.e. pretest, after 6 and 
12 weeks) pairwise comparisons were made after Bonferroni adjustment. The 

results are shown in the table underneath:    

 
Table 6: Pairwise Comparisons between Training Durations of Leg Strength 

 

(I) time (J) time Mean 

Difference 

(I-J) 

Std. 

Error 

p-value 95% Confidence Interval for 

Differenceb 

Lower Bound Upper Bound 

Pre teat  
6 weeks -5.35* 0.70 0.00 -7.12 -3.58 

12 weeks -9.04* 0.97 0.00 -11.49 -6.60 

6 weeks 
Pre teat 5.35* 0.70 0.00 3.58 7.12 

12 weeks -3.69* 0.40 0.00 -4.71 -2.66 

       * p value < 0.05 is significant 

 

Above table shows that there was a significant difference between pretest - after 6 
weeks, pre-test - after 12 weeks and after 6 weeks - after 12 weeks as the p-value 

were less than 0.05. Graphical representation of leg strength for all the three 

experimental groups in all the durations of training is shown in figure below: 
 

 
Figure: Graphical Representation of leg Strength of Training Groups through 

Different Durations of Training 
 

On the basis of the findings the conclusion was that the practice of 

Suryanamaskar for 6 and 12 weeks is sufficient to bring out significant 
improvement on leg strength (main effect of training duration). In all three groups, 

the pattern of improvement in leg strength is almost similar after 6 weeks and 12 

weeks.  

 
Discussion 

 

The main effect of training durations was significant on leg strength. There were 
no significant effects of groups (main effect of groups) and interaction effect on leg 
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resistance. (Hardyal, 1991). There are several studies which have shown that 

regular yogic practices improve muscular strength (Cowen & Adams., 2005; 

Mohan et al., 2003S; Gaurav., 2011; Sekhon & Shelvam., 2013; Tran et al., 2001; 

Souza & Avadhany., 2014). There are some specific studies which have shown 
that the practice of Suryanamaskar improve muscular strength (Bhutkar et al., 

2011; Mathew & Vasanthi., 2013).  

 
The effect of training duration and descriptive statistics concluded that the 

Suryanamaskar practice for 12 weeks improved leg strength. During training of 

Suryanamaskar Pace 1 group took around 5 seconds for each asana, pace 2 
group took around 10 seconds and pace 4 group took around 20 seconds of 

Suryanamaskar in every training session. The key-factor for strength development 

is high resistance and low repetitions (miller. 2006). In pace 4 group each asana 
took around 20 seconds and 8 repetitions of Suryanamaskar, it means that 

muscles get more resistance due to more hold duration as compared to pace 1 

and pace 2 group, this may be the reason for development of leg strength in pace 

4 group. It was also concluded that Suryanamaskar practice for 12 weeks with 
pace 4 helped to improve better leg strength as compared to pace 1, pace 2 group. 

There were no significant differences found among three groups (main effect of 

paces) on leg muscles strength at pretest, after 6 and 12 weeks because 
improvement leg muscles strength was almost similar after 6 and 12 weeks in all 

three groups (interaction effect found insignificant). 

 
References  

 

1. Arip, M., Cembun, .-., & Emilyani, D. (2018). Strategy to improve knowledge, 
attitude, and skill toward clean and healthy life behaviour. International 

Journal of Social Sciences and Humanities, 2(3), 125–135. 

https://doi.org/10.29332/ijssh.v2n3.222 

2. Bhavanani, B.  Kaviraj Udupa, K. and Ravinder, N. (2011). A comparative 
study of slow and fast suryanamaskar on physiological function. International 
journal of yoga, 4(2): 71–76. 

3. Bhutkar. M. V., Bhutkar. P. M., Taware. G. B., & Surdi. A. D.  (2011). How 
Effective is Sun Salutation in Improving Muscle Strength, General Body 

Endurance and Body Composition. Asian Journal of Sports Medicine, 2 (4), 

259-266. 

4. Choudhary, R and Krzytof Stec. (2010) The effect of dynamic suryanamaskar 
on flexibility of university students. J.A.D.Research. 1(1): 45-48. 

5. Cowen. V. S., & Adams. T. B.  (2005). Physical and Perceptual Benefits of 

Yoga Asana Practice: Results of A Pilot Study. Journal of Bodywork and 
Movement therapies, 9(3), 211-219. 

6. Gaurav.V. (2011). Effects of Hatha Yoga Training on The Health-Related 

Physical Fitness. International Journal of Sports Science and Engineering, 5(3), 

169-173. 
7. Kumar, Sasi. Sivapriya, D.V and Thirumeni, S. (2011). Effects of 

Suryanamaskar on Cardio Vascular And Respiratory Parameters in School 

Students. Recent Research in Science and Technology, 3(10):19-24. 
8. Lestari, W. O. S. W., Syarif, S., Hidayanty, H., Aminuddin, A., & Ramadany, 

S. (2021). Nutrition education with android-based application media to 

increase knowledge, attitudes, and behaviors of pregnant women about 



         10640 

chronic energy deficiency (KEK). International Journal of Health & Medical 

Sciences, 4(1), 15-22. https://doi.org/10.31295/ijhms.v4n1.440 
9. Mathew. S., & Vasanthi. G. (2013). Effect of Suryanamaskar and Swiss Ball 

Practice on Abdominal Strength of Sedentary Girls. Golden Research 

Thoughts, 3 (2), 1-2. 

10. McArdled, William. Frank, Katch. & Victor, L. Katch. (2001). Exercise 
Physiology: Energy, Nutrition and Human Performance. Maryland: Lippincott 

Williams and Wilkins publishers: 427 

11. Miller, David K. (2006). Measurement by the physical educator why and how. 
Mc Graw hill: 159. 

12. Mohan. M., Jatiya. L., K. Udupa. K., & Bhavanani. A. B.  (2003). Effect of 

Yoga Training on Handgrip, Respiratory Pressures and Pulmonary Function. 

Indian J Physiol Pharmacol, 47 (4), 387–392. 
13. Pratima M. Bhutkar, Milind V. Bhutkar, Govind B.Taware, Vinayak Doijad 

And B.R. Doddamani1.(2008). Effect Of Suryanamaskar Practice on Cardio-

Respiratoryfitness Parameters: A Pilot Study. Al Ame En J Med Sci, 1(2):126 -
129. 

14. Saraswati, S. S. (2009). Suryanamaskar A Technique of Solar Vitalization. 

(First edition). Munger:Yoga Publication Trust. 

15. Saraswati, Swami S. (2002). Asana Pranayama Mudra Bandha. Yoga 
Publication Trust: 159-172.  

16. Sekhon. B. S., & Shelvam. P. V. (2013). Effect of Selected Yogic Practices on 

Bio-Motor Variables Among University Men Students. International Journal of 
Humanities and Social Science Invention, 2(9), 25-26. 

17. Shankar, G and Pancholi, B. (2011). The Effect of Suryanamaskar Yoga 

Practice on The Heart Rate, Blood Pressure, Flexibility and Upper Body 

Muscle Endurance in Healthy Adult. International Journal of Health Sciences 
& Research. 1(1): 2-6. 

18. Singh, Hardyal. (1991). Science of Sports Training. New Delhi: DVS 

publication. 
19. Sinha,B. Ray U. S. Pathak, A and Selvamurthy, W. (2004). Energy Cost and 

Cardiorespiratory Changes During the Practice of Surya Namaskar. Indian J 
Physiol Pharmacol, 48(2): 184–190. 

20. Sisodia, A. S. (2017). Effect of Suryanamaskar on resting heart rate of school 
girls. International Journal of Yogic, Human Movement and Sports Sciences, 

2(1): 21-23 

21. Sisodia, A. S. Singh, V. (2014). Effect of Suryanamaskar on Static Balance of 
School Girls. International Journal of Physical Education, Health and Social 
Science, 3(2).  

22. Souza. C. D., & Avadhany. S. T.  (2014). Effects of Yoga Training and 

Detraining on Physical Performance Measures In Prepubertal Children – A 
Randomized Trial. Indian J Physiol Pharmacol, 58(1), 61–68. 

23. Suryasa, I. W., Rodríguez-Gámez, M., & Koldoris, T. (2022). Post-pandemic 

health and its sustainability: Educational situation. International Journal of 
Health Sciences, 6(1), i-v. https://doi.org/10.53730/ijhs.v6n1.5949 

24. Tiwari, Sandhya. (1999). Exercise Physiology. Sports Publications. 

25. Tran. M. D., Holly. R. G., Lashbrook. J., & Amsterdam. E. A.  (2001). Effects 

of Hatha Yoga Practice on the Health-Related Aspects of Physical Fitness. 
Preventive Cardiology, 4(4), 165-170. 



 

 

10641 

26. Vincent, William. J. (1999). Statistics in Kinesiology. (Second edition). Human 

kinetics. 

 


