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Abstract 

Present study was conducted to find out the best technique between stretching relaxation technique and 

autogenic relaxation technique. The sample of 20 football players was selected from the colleges of 

Punjabi University, Patiala. After the selection of 20 subjects, whose age ranged from 17 to 25 years old. 

These athletes had undergone with 20 minute running on treadmill then lactic acid concentration was 

immediately observed. These athletes divided into two groups 10 players in each group. After 20 days 

through the 20 minute treadmill running, pre and post-test had been conducted to observe the 

concentration of lactic acid. In order to find out the significant mean difference of experimental groups t-

test was applied to find out the significant difference between two groups. It was clearly found that 

stretching relaxation technique is better than autogenic relaxation technique because in stretching 

relaxation technique, there was significant difference but in case of autogenic relaxation technique, 

difference was found to be insignificant. 
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Introduction  

Relaxation technique assists in developing heightened sensitivity to body. Some athletes have 

difficulty to distinguish, what actions are under voluntary control. Relaxation training allows 

them to become more aware of their body as well as regain a sense of control over basic 

physiological acts such as breathing. A relaxation technique is a process, method, procedure or 

activity that helps a person to relax, to attain a state of increased calmness or otherwise reduce 

levels of anxiety, stress or anger. Taoutaou et al. (1996) [31] explored the effects of active 

recovery on plasma lactate concentration and subsequent anaerobic power output following 

repeated exercise bouts. The researcher concluded that the force velocity test with repeated rest 

periods of active recovery lowered plasma lactate concentrations. Furthermore, with this 

decrease in plasma lactate concentration, there was a corresponding increase in the power 

output at participant’s breaking forces. Stress and anxiety can adversely affect athletic 

performance across all levels of athletic ability and types of sports. The focus of the study was 

to determine if progressive relaxation techniques (PRT) would improve sports performance in 

a group of female recreational golfers. The amount of improvement observed for the 

experimental group was more than that observed for the control group. The between-group 

differences were not significant. 

 

Statement of the Problem 

The problem entitled as “Comparison between stretching and autogenic relaxation techniques 

on lactic acid concentration of football players”  

 

Objectives of the Study 

1. To investigate the concentration level of lactic acid after the recovery period. 

2. To access the difference between stretching and autogenic relaxation techniques on lactic 

acid. 

3. To find out the best technique for relaxation technique between stretching and autogenic 

relaxation technique. 
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Delimitations 

1. The study was delimited to the Punjab state only. 

2. The study was delimited to national/intervarsity level 

football players only. 

3. The age of the subjects was ranging between 17 - 25years 

old. 

4. The study was delimited to lactic acid as physiological 

variable.  

5. Only apparent healthy male players were selected for the 

investigation.  

 

Limitations 

1. The subjects came from different socio-economic groups, 

their dietary habits and life styles are different which are 

considered as limitation of the study. 

2. On the day of training the aptitude of the subjects may 

have influenced the results of the study. This was 

considered as limitation of the study. 

3. Factors such as physical environment, genetic makeup, 

metabolically factors etc. are beyond the control of 

researcher, which will be considered as limitation of 

study. 

 

Hypotheses 

1. The research will indicate the variation in lactic acid after 

the recovery period.  

2. There will be different effect of relaxation techniques on 

lactic acid concentration. 

3. There will be one best technique for relaxation between 

autogenic relaxation technique and stretching relaxation 

technique. 

 

Methodology and Procedure 

Selection of Subjects 

Subjects were selected from the colleges on the basis of their 

equal scores in the Harvard step test. Twenty male football 

players were recruited, who had a age between 17 to 25 years 

old of the colleges of Punjabi University, Patiala. All of the 

subjects were divided into two experimental groups. Every 

group included 10 subjects. Then the subjects were selected 

randomly. These two groups were exposed to the relaxation 

techniques. 

 

Selection of Variables 

Physiological variables selected for this study were: 

 

Independent variables  

1. Stretching relaxation technique 

2. Autogenic relaxation technique 

 

Dependent variable 

1. Lactic acid concentration 

 

Criterion Measures 

The following were the criterion measures for this study: 

The lactic acid was measure by using following equipment: 

1. Lactic acid - Lactate Pro Portable Blood Lactate Analyzer 

Procedure- Investigator collected the blood sample with the 

help of expert by injecting needle into the finger tip of the 

subject and take the drop of blood on the strip which was 

already inserted in the lactic acid analyzer. Lactic acid 

concentration was measured in mmol/l. 

 

Administration of the Test 

Prior to testing sessions, subjects were familiarized with the 

entire exercise and recovery protocols by instruction and 

demonstration. There were two groups and were undergo with 

different relaxation techniques. After application of these 

relaxation techniques for twenty days, the differences among 

therapies were monitored. Pre-test were conducted by 

researcher to observe the concentration of lactic acid. The 

researcher was asked the subjects to undergo with 20 minutes 

of aerobic activity on treadmill on the speed of 7.0 mph. Soon 

after working on treadmill the tester was provided relaxation 

technique to subjects for the recovery purpose. After that 

post-test was conducted to observe the significant difference 

on the said variables.  

 

Statistical Procedure 

In order to find out the significant mean difference of 

experimental groups t-test was applied to find out the 

significant difference between two groups.  

 

Results 

To find out the effect of stretching relaxation technique and 

progressive muscle relaxation training on athletes by 10 

minutes of aerobic activity on treadmill. The level of 

significant was set at. 05 level of confidence. 
 

Table 1: Comparison of pre and post lactic acid concentration in 

stretching relaxation technique 
 

 pre-test Post-test 

Mean S.D. Mean S.D t-value 

8.12 1.78 4.82 0.78 5.34* 

*level of significance=0.05  

Degree of freedom=18  

tab value= 2.101 

 

The table 1 indicates the mean score of pre-test lactic acid 

concentration and post-test lactic acid concentration of 

athletes” has been made on 20 athletes of Intervarsity level 

are 8.12 and 4.82 respectively. The t-value is 5.34 which are 

significant at 0.05 level of confidence. Thereby indicating that 

there is significant difference between pre-test lactic acid 

concentration and post-test lactic acid concentration. 

 

 
 

Graph 1: Comparison of pre and post lactic acid concentration in 

stretching relaxation technique 

  
Table 2: Comparison of pre and post lactic acid concentration in 

autogenic relaxation technique 
 

Pre-Test Post-Test 

Mean S.D. Mean S.D t-value 

11.96 3.27 10.19 2.79 1.3 

*level of significance=0.05  

Degree of freedom=18  
tab value= 2.101 
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The table 2 indicates the mean score of pre-test lactic acid 

concentration and post-test lactic acid concentration of 

athletes has been made on 20 athletes of Intervarsity level are 

11.96 and 10.19 respectively. The t-value is 1.3 which is not 

significant at 0.05 level of confidence. Thereby indicating that 

there is no significant difference between pre-test lactic acid 

concentration and post-test lactic acid concentration of 

autogenic relaxation technique. 

 

 
 

Graph 2: Comparison of pre and post lactic acid concentration in 

autogenic relaxation technique 

  

Conclusion 

It was clearly found that stretching relaxation technique is 

better than autogenic relaxation technique because in 

stretching relaxation technique, there was significant 

difference but in case of autogenic relaxation technique, 

difference was found to be insignificant. 

 

References 

1. Ahmaidi S, Granier P, Taoutaou Z, Mercier J, 

Dubouchaud H, Prefaut C et al. Effects of active recovery 

on plasma lactate and anaerobic power following 

repeated intensive exercise. Medicine and Science in 

Sports and Exercise. 1996; 28(4):450-456. 

2. Astrand PO, Hultman E, Juhlin A, Reynolds G. Disposal 

of lactate during and after strenuous exercise in humans. 

Journal of Applied Physiology. 1986; 61(1):338-343. 

3. Baldari C, Videira M. Lactate removal during active 

recovery related to the individual anaerobic and 

ventilatory thresholds in soccer players. European Journal 

of Applied Physiology. 2004; 93(1-2):224-30. 

4. Bangsbo J, Graham T, Johansen L, Saltin B. Muscle 

lactate metabolism in recovery from intense exhaustive 

exercise: impact of light exercise. Journal of Applied 

Physiology. 1994; 77(4):1890-1895. 

5. Bonen A. Lactate transporters (MCT proteins) in heart 

and skeletal muscles. Journal of Medicine and Science in 

Sport and Exercise. 2000; 32(4):778-789. 

6. Daebler H. The use of relaxation and hypnosis in 

lowering high blood pressure. American Journal of 

Clinical Hypnosis. 1973; 16:75-83. 

7. Di Prompero, Ferretti G. The energetic of anaerobic 

muscle metabolism. Journal of Respiration Physiology. 

1999; 118(2-3):103-115. 

8. Dodd S, Powers S, Callender T, Brooks E. Blood lactate 

disappearance at various intensities of recovery exercise. 

Journal of Applied Physiology. 1984; 57(5):1462-1465. 

9. Donovan B, Pagliassotti M. Quantitative assessment of 

pathways for lactate disposal in skeletal muscle fiber 

types. Medicine and Science in Sport and Exercise. 2000; 

32(4):772-777. 

10. Francaux M, Jacqmin P, Micholette De Welle J, Sturbois 

X. A study of lactate metabolism without tracer during 

passive and active postexercise recovery in humans. 

European Journal of Applied Physiology. 1995; 72:58-

66. 

11. Gellhorn E. The physiological basis of neuromuscular 

relaxation. Archives of Internal Medicine. 1958; 

102:393-399. 

12. Gessel AH. Edmund Jacobson, M.D., Ph.D.: The founder 

of scientific relaxation. International Journal of 

Psychosomatics. 1989; 36:5-14. 

13. Gladden LB. Current trends in lactate metabolism: 

introduction. Medicine and Science in Sports and 

Exercise. 2008; 40(3):475-476. 

14. Gupta S, Foswami A, Sadhukham A, Mathur D. 

Comparative study of lactate removal in short term 

massage of extremities, active recovery and a passive 

recovery period after supramaximal exercise sessions. 

International Journal of Sports Medicine. 1996; 

17(2):106-110. 

15. Herbert RD, De. Noronha M, Kamper SJ. Stretching to 

prevent or reduce muscle soreness after exercise. 

Cochrane Database Systematic Reviews. 2011; 6(7):114. 

16. Hwu YJ, Coates VE, Lin FY. A study of the effectiveness 

of different measuring times and counting methods of 

human radial pulse rates. Journal of Clinical 

Nursing. 2000; 9:146-152. 

17. Jacobson E. The course of relaxation in muscles of 

athletes. American Journal of Psychology. 1936; 48:98-

108. 

18. James E Shoemaker, Donald L Tasto. The effects of 

muscle relaxation on blood pressure of essential 

hypertensives. Journal of Behaviour Research and 

Therapy. 1975; 13(1):29-43. 

19. Medbo JI, Sejersted OM. Plasma potassium changes with 

high intensity exercise. The Journal of Physiology. 1990; 

421:105-122. 

20. Karlsson J, Saltin B. Lactate, ATP, and CP in working 

muscles during exhaustive exercise in man. Journal of 

Applied Physiology. 1970; 29(5):598-602. 

21. Simran Kaur, Nandini Agarwal, Rashmi Babbar. 

Effectiveness of Relaxation Techniques in Reducing 

Stress Levels by Measuring Heart Rate Variability. 

International Journal of Physiology. 2014; 2(1):26-30. 

22. Knicker AJ, Renshaw I, Oldham ARH, Cairns SP. 

Interactive processes link the multiple symptoms of 

fatigue in sport competition. Journal of Sports Medicine. 

2011; 41(4):307-328. 

23. Lindsay A, Lewis A, Gill N, Gieseg SP, Draper N. Effect 

of varied recovery interventions on markers of 

psychophysiological stress in professional rugby union. 

European Journal of Sport Science. 2015; 9:1-7. 

24. Malika Sharma. Effect of Relaxation intervention on the 

Pulse Rate of the Indian Gymnasts. International Journal 

of Sport Psychology. 2014; 8:99-105. 

25. Mazzeo R, Brooks G, Schoeller D, Budinger T. Disposal 

of blood lactate in humans during rest and exercise. 

Journal of Applied Physiology. 1986; 60(1):232-241. 

26. Monoem Haddad, Amir Dridi, Moktar Chtara, Anis 

Caouachi, Del P Wong et al. Static stretching can impair 



 

~ 711 ~ 

International Journal of Physiology, Nutrition and Physical Education 
explosive performance for at least, 24, 2014. 

27. Perry N, Richard B. A comparison of progressive 

relaxation and autogenic training as treatments for 

insomnia. Journal of Abnormal Psychology. 1974; 

83(3):253-260. 

28. Rivera, Jose Luis Gonzalez de. Autogenic analysis: the 

tool Freud was lookungfor. International Journal of 

Psychotherapy. 2001; 6(1):67-76. 

29. Rossuello A, Hawkins S. Absolute lactate threshold 

predicts endurance performance in master athletes. 

Journal of Biology of Sport. 2009; 26(2):105-112. 

30. Sharman MJ, Cresswell AG, Riek S. Proprioceptive 

neuromuscular facilitation stretching: Mechanisms and 

clinical implications. Journal of Sports medicine. 2006; 

36(11):929-939. 

31. Taoutaou Z, Granier P, Mercier B, Mercier J, Ahmaidi S, 

Prefaut C et al. Lactate kinetics during passive and 

partially active recovery in endurance and print athletes. 

European Journal of Applied Physiology. 1996; 73:465-

470. 

32. Urhausen A, Coen B, Weiler B, Kindermann W. 

Individual anaerobic threshold and maximum lactate 

steady state. International Journal of Sports Medicine. 

1993; 14(3):134-139. 

33. Coffey V, Leveritt M, Gill N. Effect of recovery modality 

on 4-hour repeated treadmill running performance and 

changes in physiological variables. Journal of Science 

Medical Sport, 2004; 7(1):1-10. 

34. White GE, Wells GD. The effect of on-hill active 

recovery performed between runs on blood lactate 

concentration and fatigue in alpine ski racers. The Journal 

of Strength and Conditioning Research. 2015; 29(3):800-

806. 

35. Zouhal H, Vincent S. Influence of training status on 

plasma volume variations and plasma lactate 

concentrations in response to supramaximal exercise. 

Journal of Biology of Sport. 2007; 24(4):339-356. 


