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Effect of selected massage and yogic exercise on the 

recovery pattern of blood lactate after an endurance 

workout 

 
MS Gagandeep Kaur and Dr. Soman Preet Singh 

 
Abstract 

The present investigation was carried out in order to evaluate the effect of massage and yogic exercises 

on the recovery pattern of lactic acid. A total of 09 (Nine) females subjects of Master degree final year 

course, (03 in each group i.e. 03 massage group, 03 yogic exercises and 03 control group) age ranged 

from 21 to 25 yrs. The obtained data was analyzed by applying repeated measure ANOVA at level of 

significance 0.05. One way repeated measure of analysis of variance (ANOVA) were employed for 

analyzing the significance of difference between the mean values of score of selected physiological 

variable (Lactic acid). The pairwise comparisons with Bonferroni post hoc adjustment were employed in 

case of significance of main effect. Results indicate that a significant difference was found among the 

Pre-Test (before the endurance training) Post-test First (Just after the endurance training) and Post-test 

second (after the treatment of Five minutes) in the massage and yogic exercise modality at level of 

significance 0.05. 
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Introduction  

Massage research has produced equivocal findings in recent years. Some athletes and 

physiotherapists support claims that massage can aid recovery and optimize performance; 

however, most of the evidence is anecdotal. Research in the field of sports massage has been 

flawed by many methodological variations and poor experimental control during the test phase 

including: inconsistent massage duration, no standardization of warm up, absence of a period 

of active recovery when comparing massage with other interventions, and often no 

standardization of physical activity/work performed preceding the massage, Massage is used in 

general approaches, such as preparation for competitions, between competitions and in 

assisting recovery from competitions, rather than treatment for specific problems. The large 

proportion of massage application in sports events is due to many coaches and athletes holding 

the belief, based on observations and experiences, that massage can provide several benefits to 

the body such as increased blood flow, reduced muscle tension and neurological excitability, 

and an increased sense of well being. There is limited scientific evidences, however, to support 

the use of massage for enhancing performance, enhancing recovery from injury or preventing 

muscular injury.  

 

Methodology 

Selection of Subjects 

The present investigation was carried out in order to evaluate the effect of massage and yogic 

exercises on the Recovery pattern of lactic acid after an endurance workout. A total of 09 

(Nine) females subjects of Master degree final year course, (03 in each group i.e. 03 massage 

group, 03 yogic exercise group and 03 control group) age ranged from 21 to 25 yrs, were 

randomly selected from ‘the Department of Physical Education at Sri Guru Granth Sahib 

World University, Fathegarh Sahib, Punjab and they all were accommodated in the girls hostel 

the university. 
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Training protocol 

During the study Group-A (N1=3) was acted as Experimental 

group, underwent 12 min. Run on treadmill and were treated 5 

min. massage therapy The following massage stragegies were 

given to the athletes Effleurage, Petrissage, Cupping, hacking 

and tapping. Group-B (N2=3) acted as second experiment 

group underwent 12 min. Run on treadmill and were treated 

5min.yogic exercise. Group-C (N3=3) acted as controlled 

group.  

The experimental group underwent their respective training 

program during evening hours under strict supervision of the 

investigator. All the subjects involved in this study were 

carefully monitored throughout the training program avoiding 

injuries. They were questioned about their health status 

thought the training program. None of them reported with any 

injuries.  

 

Statistical procedure 

The obtained data was analyzed by applying repeated measure 

ANOVA at level of significance 0.05. One way repeated 

measure of analysis of variance (ANOVA) were employed for 

analyzing the significance of difference between the mean 

values of score of selected physiological variable (Lactic 

acid). The pairwise comparisons with bonferroni post hoc 

adjustment were employed in case of significance of main 

effect. 

 
Table 1: Descriptive Statistics of lactic acid responses for selected modality after Endurance Workout 

 

Modalities Pre-Test Post-test 1 Post-test -2 
N 

 
Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation 

Massage 6.07 1.46 12.57 1.66 9.54 1.46 03 

Yogic 4.56 0.42 13.53 1.64 10.24 1.54 03 

Control 5.43 1.73 12.41 1.73 12.35 1.03 03 

 

Table 1 represents the descriptive statistics of lactic acid 

responses for the selected modality after the endurance, as the 

mean and standard deviation of Pre-Test (before the 

endurance training), Post-test first (Just after the endurance 

training) and Post-test second (after the treatment of Five 

minutes) were 6.07 ± 1.46, 12.57 ± 1.66, 9.54 ± 1.46, 4.56 ± 

0.42, 13.53 ± 1.64, 10.24 ± 1.54 and 5.43 ± 1.73, 12.41 ±1.73 

and 12.35 ± 1.03 respectively. 

 
Table 2: Repeated Measure ANOVA of lactic acid responses for selected modalities after the Endurance Training 

 

Source F Sig. Partial Eta Squared 

Massage (Time sphericity Assumed) 339.625 0.000 0.86 

Yogic Exercise (Time sphericity Assumed) 479.393 0.000 0.91 

Control (Time sphericity Assumed) 558.656 0.014 0.83 

Error (time) (Time sphericity Assumed) 25.507 
  

 

In the repeated measure table no. 2 it was found that there was 

a significant difference in the lactic acid responses for the 

selected modalities after the endurance training, as the p-value 

(.000,. 000 and 0.014) was less than 0.05 at 5% level of 

significance. 

On the basis of the above table it may also be concluded that 

86% of variance of massage treatment and 91% % of variance 

of yogic exercise treatment along with error attached with it is 

explained by treatment itself in Pre-Test (before the 

endurance training), Post-test first (Just after the endurance 

training) and Post-test second (after the treatment of Five 

minutes). 

Post-Hoc test was applied and pair-wise mean comparisons of 

the different time durations were computed and shown in 

table no.3 

 
Table 3: Pairwise Comparison of lactic acid responses for selected modalities after the Endurance Training 

 

Modalities (I) Time (J) Time Std. Error Sig.a 

Massage Exercise 
Pre-Test 

Post-test-1 .557 .000 

Post-test-2 .454 .000 

Post-test 1 Post-test-2 .355 .000 

Yogic Exercise 

 

Pre-Test 
Post-test-1 .557 .000 

Post-test-2 .423 .012 

Post-test 1 Post-test-2 .564 .000 

Control group 
Pre-Test 

Post-test-1 .463 .000 

Post-test-2 .572 .000 

Post-test 1 Post-test-2 .364 .231 

 

It is cleared from the above table that Bonferroni correction 

was applied for pairwise comparison and a significant 

difference was found among the Pre-Test (before the 

endurance training) Post-test First (Just after the endurance 

training) and Post-test second (after the treatment of Five 

minutes) in the massage and yogic exercise modality, as the 

p-value was 0.000, 0.000, 0.000, 0.000, 0.012, 0.000 and 

0.000 at level of significance 0.05. 

 Whereas, in the control group also a significant difference 

was found among the Pre-Test (before the endurance training) 

Post-test First (Just after the endurance training) and Post-test 

second (after the treatment of Five minutes), as the p-value 

was 0.000 and 0.000 at level of significance 0.05.  

Further, an insignificant difference was found in the Post-test 

First (Just after the endurance training) and Post-test second 

(after Five minutes) for the control group, as the p-value was 

0.231 at level of significance 0.05.  

 

Discussion of Findings 

The present investigation was carried out in order to evaluate 

the effect of massage and yogic exercises on the recovery 

pattern of lactic acid. A total of 09 (Nine) females subjects of 
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Master degree final year course, (03 in each group i.e. 03 

massage group, 03 yogic exercises and 03 control group) age 

ranged from 21 to 25 yrs. The obtained data was analyzed by 

applying repeated measure ANOVA at level of significance 

0.05. One way repeated measure of analysis of variance 

(ANOVA) were employed for analyzing the significance of 

difference between the mean values of score of selected 

physiological variable (Lactic acid). The pairwise 

comparisons with bonferroni post hoc adjustment were 

employed in case of significance of main effect. Results 

indicate that a significant difference was found among the 

Pre-Test (before the endurance training) Post-test First (Just 

after the endurance training) and Post-test second (after the 

treatment of Five minutes) in the massage and yogic exercise 

modality, as the p-value was 0.000, 0.000, 0.000, 0.000, 

0.012, 0.000 and 0.000 at level of significance 0.05. 

Whereas, in the control group also a significant difference 

was found among the Pre-Test (before the endurance training) 

Post-test First (Just after the endurance training) and Post-test 

second (after the treatment of Five minutes), as the p-value 

was 0.000 and 0.000 at level of significance 0.05.  

Further, an insignificant difference was found in the Post-test 

First (Just after the endurance training) and Post-test second 

(after Five minutes) for the control group, as the p-value was 

0.231 at level of significance 0.05. This difference was 

occurring due to the reason that the formation of lactic acid in 

the muscles exist due to absence of oxygen in the muscles. 

The result of the study shows that the application of yogic 

exercise after an endurance workout also helps to reduce the 

level lactic acid in comparison to the control group. This 

difference was also occurred to the reason that the cells in the 

muscles again uncover and transfer of the oxygen again starts 

in the muscle so that it again starts to release the energy. It is 

a natural process and takes more time in comparison to the 

massage techniques. 

 

References 

1. Abbiss CR, Laursen PB. Models to explain fatigue during 

prolonged endurance cycling. Sports Med. 2005; 

35(10):865-98.  

2. Halson SL, Bridge MW, Meeusen R et al. Time course of 

performance changes and fatigue markers during 

intensified training in trained cyclists. J Appl Physiol. 

2002; 93(3):947-56.  

3. Halson SL, Jeukendrup AE. Does overtraining exist? An 

analysis of overreaching and overtraining research. 

Sports Med. 2004; 34(14):967-81.  

4. Meeusen R, Watson P, Hasegawa H et al. Central 

fatigue: the serotonin hypothesis and beyond. Sports 

Med. 2006; 36(10):881-909.  

5. Montgomery P, Pyne D, Hopkins W et al. The effect of 

recovery strategies on physical performance and 

cumulative fatigue in competitive basketball. J Sports 

Sci. 2008; 26(11):1135-45.  

6. Spencer M, Rechichi C, Lawrence S et al. Time-motion 

analysis of elite field hockey during several games in 

succession: a tournament scenario. J Sci Med Sport. 

2005; 8(4):382-91.  

7. Vaile J. Recovery: research and practice. Mod Ath 

Coach. 2007; 45(3):37-42.  

8. Bishop PA, Jones E, Woods AK. Recovery from training: 

a brief review. J Strength Cond Res. 2008; 22(3):1015-

24. 

 

  

 


