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Abstract – The present study was undertaken with the purpose to analyses the effect of the selected 
recovery interventions on Heart rate recovery of the athletes after high intensity endurance run. For the 
purpose of the study a total of 10 endurance athletes were selected to act as participants. The recovery 
interventions selected for the study were active recovery, passive recovery, hyperoxic breathing, 
massage, contrast water immersion. The participants were administered with the recovery interventions 
after the cessation of the high intensity endurance run. The data on the blood lactate was collected at 
baseline i.e. 0 minutes and after 2 minutes, 4 minutes and 6 minutes. Repeated measure design was used 
in the study. The statistical technique applied to test the significance of the difference was One Way 
repeated measure ANOVA. The level of significance was 0.05. The result of the s study indicated that 
contrast water immersion and hyperoxic breathing were the most efficient recovery intervention for the 
heart rate recovery after high intensity interval training. 

---------------------------♦----------------------------- 

INTRODUCTION 

Sports and games have travelled a long way so far 
and this journey is marked by many scientific and 
technological advances. Various exercise sciences 
have evolved as a result of the continued effort to 
make progress. The field of exercise physiology has 
become increasingly sophisticated. New research 
procedures and measurement techniques coupled with 
advances in equipment, computer technology and 
other related disciplines such as bio-chemistry have 
contributed to the rapid advancements of the 
knowledge base. Exercise chemistry involves 
examination of the effects of exercise at the cellular 
level specifically within the muscles. Although the field 
of exercise is becoming increasingly specialized, many 
professionals in this field recognize that to fully 
investigate and understand human performance, an 
interdisciplinary approach is necessary (Deborah A. 
Wuest and Charles A. boucher, 1995). 

Running is one of the most basic human activities and 
running against another man, the most basic from of 
competition. The rivalry of the man against man is the 
essence of sports and will keep athletics as the 
foremost Olympic sport (AdrainMetcaffe, 1969). 

In games & sports systematic training and conditioning 
of a sportsman plays a vital role in building up 
performance. Therefore, specialized training in games 

and sports has been a necessity to produce superior 
performance (Ranjot gill, 1987). 

Recovery from exercise training is an integral 
component of the overall training program and is 
essential for optimal performance and improvement. 
If rate of recovery is improved, higher training 
volumes and intensities are possible without the 
detrimental effects of overtraining. (Bishop, P.Aet. al., 
2008) 

The purpose during recovery from exercise is to 
restore the muscles and the rest of the body to their 
pre exercise condition. During recovery from exercise 
oxygen consumption is elevated above resting levels. 
The additional oxygen consumed during rest in 
termed the recovery oxygen. During the rest of 2-3 
minutes of recovery, there is a high rate of oxygen 
consumption following by a gradual decline to near 
resting levels. The cardiovascular, hormonal, 
endocrine or muscular subsystems, for example are 
involved during and of course after the exercise. 
(Foster C., 1998) 

The recovery process is of particular importance in 
events where an athlete may have to compete on 
more than one occasion during a competition in a 
single day such as track, swimming, cycling, and 
rowing (Monedero J. and Donne B, 2000). 
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Athletic coaches and people doing sports research has 
long been interested in various techniques that might 
prove helpful in speeding recovery from fatigue and 
improvement in athletes. Although many techniques 
have been tried and are currently being used 
throughout the world, none have been adequately 
proven through controlled research to actually give 
more effective recovery. (Aix b. Harrison, 1960) 

In present study the research scholar has compared 
the effect of five recovery interventions on recovery of 
heart rate after high intensity interval running. 
Recovery interventions are:- 

1) Passive recovery  

2) Active recovery 

3) Contrast water immersion 

4) Massage  

5) Hyperoxic breathing 

The effect of these recovery interventions are 
compared on the heart rate recovery of athletes 

METHODOLOGY 

For the purpose of the study a total of 10 male cross 
country runners (mean age 20±3 years, height 168 ± 
6m, weight 64 ± 6) were randomly selected from Track 
and Field having represented their university in all 
India cross country event. The participants have 
followed approximately a similar kind of training 
program from last one year and the minimum training 
age of the participants was two years. 

EXPERIMENTAL DESIGN 

The same participants underwent the different 
treatments again and again and data was recorded on 
selected variables repeatedly after treatment, so, the 
within-within group design with repeated measures 
was employed in the study. 

 

Data on heart rate was recorded immediately after 
exercise and at an interval of 2, 4, 6 minutes after the 
exercise is stopped.The participants ran for 10 minutes 
at a high intensity i.e. at 80-85% of their maximum 
heart rate on treadmill. Initial 2 minutes before the 
workout of 10 minutes were devoted for gradual rise in 
running velocity and efforts were made to attain the 

target heart rate of the participants. After 2 minutes, 
the intensity was maintained by taking note of heart 
rate on the fully automatic digital heart rate monitor. 
Just after the cessation of the high intensity run the 
baseline data for heart rate was collected at the 0 
minute time point, 2 minutes, 4 minutes and 6 minutes. 
The treatments were randomly assigned to the 
participants in counterbalancing manner. 

The procedure adopted for the administration of 
various recovery interventions are described in this 
section as follows: 

The procedure adopted for the administration of 
various recovery interventions are described in this 
section as follows: 

Passive recovery: - After the high intensity running for 
10 minutes the participants rested laid down in supine 
position without making any movement for 20 
minutes. 

Active recovery: - After the high intensity run for 10 
minutes the participants continued to run for other 10 
minutes at 40% - 45% of their target heart rate. After 
10 minutes participants lied down on the floor and 
rested passively. 

Massage: - After the cessation of high intensity run 
participants were given massage for 10 minutes by an 
expert massager. The techniques chosen for the 
massage were basically aimed at increasing the 
subcutaneous blood flow in the treated area. The 
participants were given massage in upper and lower 
parts of the body for duration of 10 minutes. 

Contrast water immersion: - The participants were 
immersed up to neck alternately in two separate 
water tanks containing hot and cold water. The 
temperature of the hot and cold water was 10

0
 – 14

0 

Celsius and 40
0 – 

44
0
 Celsius respectively. The 

participants were first immersed in hot water (for 2 
minute) and then cold water (for 1 minute). 

Hyperoxic breathing: - In this intervention the 
participants inhaled oxygen from a cylinder for 10 
minutes from an inhaling mask in supine position. 
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RESULTS 

Descriptive Statistics of the Scores of Heart Rate 
Recovery after Applying Selected Interventions at 

Subsequent Regular Time Points 

 

The graphical representation of the means of heart 
rate recovery scores while applying selected 
interventions after high intensity treadmill running is 
presented in the figure below. 

 

Tests of Within-Subjects Effects for Interventions, 
Time Points and Their Interactions on Heart Rate 

Recovery Scores 

 

In table 5 it is evident that the main effect for overall 
interventions was significantly different as the P-Value 
(0.000) is less than 0.05 level of significance. 

 

Pairwise Comparisons between Overall 
Interventions of Heart Rate Recovery 

 

The results derived from pairwise comparison 
revealed that there was a significant difference 
between the active and passive interventions of heart 
rate recovery as the P-Value is less than 0.05 level of 
significance. A significant difference also lies in heart 
rate recovery between active, massage, contrast 
water immersion and hyperoxic breathing as the P-
Value is less than 0.05 level of significance. 
Significant difference was also observed between 
massage intervention and contrast water immersion 
as the P-Value is less than 0.05 level of significance. 
Heart rate recovery pattern was also different 
between contrast water immersion and hyperoxic 
breathing. 

DISCUSSION OF FINDINGS 

The results of the study revealed that massage and 
passive recovery were equally effective in heart rate 
recovery after exercise. As the high intensity workout 
was stopped, the subjects laid down in supine 
position. In the passive recovery the subjects were in 
supine position for 10 minutes without making any 
movement while various techniques in massage were 
also applied in same position. As the subjects 
stopped making any movements, further demand of 
the oxygen was decreased and recovery of the 
energy stores was the primary task remained with 
energy systems.  Although massage was given with 
the purpose to enhance the blood flow in the muscles 
but it did not appear to facilitate the heart rate 
recovery significantly better than passive recovery. 
Cold and hot water immersion was also effective in 
promoting heart rate recovery, although it did not 
differ significantly from hyperoxic breathing. The 
vasoconstriction and vasodilatation mechanism in 
cold and hot water immersion facilitates rapid supply 
of blood in needing muscles but during the 
experiment the subjects had to change the containers 
of hot and cold water, which may have resulted in 
frequent increase in heart rate and hence less 
recovered heart rate at the end.  It might be argued 
that parasympathetic vegetative response associated 
with massage may have induced improvements in 
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heart rate variability. Hyperoxic breathing although 
does not differ significantly in its effectiveness in heart 
rate recovery after exhaustive exercise but it was 
found in literature review that it significantly increased 
PNS activities and facilitates heart rate recovery after 
maximal exercise. 
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