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The purpose of the study was  to find out the Heart Rate Response and Recovery 
Pattern of Long Distance Runners. To investigate the recovery pattern of Long distance 
runners i.e. 5,000mts and 10,000mts in relation to Heart rate. The study was delimited to 
Junior National level athletes belonging to  long distance viz. 5,000mts and 10,000mts.It 
was hypothesized that there will be significant recovery in Heart rate  as a result of 
different duration of recovery among 5,000 mts and 10,000 mts runners. For the purpose 
of this study 20 male Junior National level Long distance runners ( 10 from each) from 
Tata Athletics Academy, Jamshedpur (Jharkhand) were selected. The age of the subjects 
ranged between 16-20 years. The Heart rate was measured by Palpation test and it was 
recorded in beats/min. The data on Heart rate, was taken prior to the actual event i.e. 
5,000mts and 10,000mts  at resting condition. The subjects were then asked to run exact 
distance of their event like a competition in a trial run. Immediately after the finish of the 
respective races their data was collected on heart rate. Then the athletes were subjected to 
active recovery for 15 minutes and the data were again collected on the same variable. 
The data on heart rate was taken in similar fashion subsequently at recovery of 30 
minutes and 45 minutes from the finish of the race. The mode of the recovery followed 
by the athletes was active. In order to analyze and compare the physiological responses 
and recovery pattern of long distance runners of 5,000mts and 10,000 mts , Two way 
Analysis of variance was used. LSD Post Hoc Mean comparison was applied for the 
significant F- values. The level of significance was set at 0.05. Statistical findings showed 
the recovery from fatique as indicated and assessed by three rest period of 15 minutes, 30 
minutes and 45 minutes showed the first and immediate phase of 15 minute rest after an 
event showed higher rate of recovery in comparison to 30 & 45 minute of rest. This 
recovery pattern was more effective and found to be better for 5000mts runners than that 
of 10,000mts runners.Both 5000mts and 10,000mts runners achieved an intense Heart 
rate 175.8 and 177.5 respectively immediately at the end of the event. This attainment of 
Heart rate is result of cumulative demand work load of respective Long distance running 
event. The post exercise heart rate depicts that athletes are running with heart rate ranging 
between 175.80 and 177.50 for 5000mts and 10,000mts runners which is obviously the 
Heart rate beyond the anaerobic threshold (AT).In general 10,000mts runners are usually 
having higher cardiovascular endurance and higher anaerobic threshold (AT) level. Heart 
rate assessment is one of the most effective and comprehensive method to examine load 
intensity, load factor or fatigue evaluation.The 15 minutes duration of rest after the event 
provides significant recovery from fatigue in terms of of Heart rate. 

INTRODUCTION  
Successful distance running primarily requires the development of aerobic 

endurance. The deviation of the activity and the amount of static muscle contraction 
involved, the more the performance in that activity will be limited by the functioning of 
the heart, blood vessels, blood and lungs. The degree to which circulation and respiration 
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limit one’s performance depends on many factors, chief of which is the intensity of the 
exercise. Distance running is a relatively low intensity, low duration activity consisting 
mostly of rhythmic, non-static muscle contractions and is limited mainly by the aerobic 
capacity. (David R. Lamb, 1983). 

The heart is at the center of the cardiovascular system. It is the force that sends 
blood through the arteries and capillaries to all parts of the body, where the veins return 
the used blood to the heart. Development of the total cardiovascular system is the only 
way to improve the supply of oxygen to the muscles. The muscles of the body do the 
work that allows us to run. The more oxygen that a muscle can get the more work it can 
do, and the faster a person can cover a designated distance. The ultimate purpose of 
distance training is the improvement of oxygen delivery to the muscle tissue. Running 
increase the heart rate as the rate increases the stroke volume, there by increasing the total 
blood flow, frequently up to 5 or 6 times its resting rate. This overload on the heart 
causes its muscle fiber to become stronger and more efficient. (Jim Hunt, 1989). 

 
METHODOLOGY 
To investigate the recovery pattern of Long distance runners i.e. 5,000mts and 10,000mts 
in relation to Heart rate.The study was delimited to Junior National level athletes. The 
study was further delimited to long distance runners. viz. 5,000mts and 10,000mts.It was 
hypothesized that there will be significant recovery in Heart rate  as a result of different 
duration of recovery among 5,000 mts and 10,000 mts runners. For the purpose of this 
study 20 male Junior National level Long distance runners ( 10 athletes each of 5,000mts 
and 10,000mts) from Tata Athletics Academy, Jamshedpur (Jharkhand) were selected. 
The age of the subjects ranged between 16-20 years. The Heart rate was measured by 
Palpation test and it was recorded in beats/min.The purposive sampling technique was 
employed as the study was based on Long distance runners of Junior National level 
belonging to 5,000mts and 10,000mts events.The data on Heart rate, was  taken prior to 
the actual event i.e. 5,000mts and 10,000mts  at resting condition. The subjects were then 
asked to run exact distance of their event like a competiton in a trial run.Immediately 
after the finish of the respective races their data was collected on heart rate. Then the 
athletes were subjected to active recovery for 15 minutes and the data were again 
collected on the same variable. The data on heart rate was  taken in similar fashion 
subsequently at recovery of 30 minutes and 45 minutes from the finish of the race. The 
mode of the recovery followed by the athletes was active. In order to analyze and 
compare the physiological responses and recovery pattern of long distance runners of 
5,000mts and 10,000 mts , Two way Analysis of variance was used. LSD Post Hoc Mean 
comparison was applied for the significant F- values. The level of significance was set at 
0.05. 
 
RESULTS  

Table - 1 

TWO-WAY ANOVA OF HEART RATE FOR PHYSIOLOGICAL RESPONSES 
AND RECOVERY PATTERN OF LONG DISTANCE RUNNERS 

Source of Variances df S.S. M.S.S. F-ratio 
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Group 1 2275.29 2275.29 24.93* 

Time 4 149727.16 37431.79 410.07* 

Group* Time 

(Interaction) 

4 1314.36 328.59 3.60* 

Error 90 8215.30 91.28  

Total 100 1292139.00   

*Significant at 0.05 level  F.05 (1, 90) =  3.94              F.05 (4, 90) =2.46 

 From Table-1, it is evident that the adjusted F-values for group is 24.93 which 
significant at 0.05 level. It means that the adjusted mean scores of Heart rate of 5,000mts  
and 10,000mts runners differ significantly. It is further, evident that the adjusted F-
value for time intervals is 410.07 which is significant at 0.05 level. It means that adjusted 
mean scores of Heart rate at various time intervals differ significantly.Further, it is also 
evident that F-value for interaction between group and time interval is 3.6 which is 
significant at 0.05 level. Since the obtained F-values for Heart rate were found 
statistically significant, the data further were treated by LSD Post hoc test. 

Table - 2 

ROW WISE LSD POST HOC COMPARISON OF HEART RATE AMONG 
5000MTS AND 10,000MTS   RUNNERS 

5,000Mts Runners 10,000Mts Runners Mean Difference 

99.52 111.1 11.58* 

* Significant at 0.05 level.                      C. D.05 (4,90) = 3.82 

 It is observed from Table-2 that there is a significant difference between 5,000 
mts and 10,000 mts runners as the value of mean difference of Heart rate 11.58 is greater 
than the critical difference 3.82. It may therefore be concluded that the 10,000mts runners 
have better mean Heart rate (111.1) than 5,000 mts runners (99.52). 

 

Table - 3 

COLUMN WISE LSD POST HOC COMPARISON OF HEART RATE AMONG 
DIFFERENT TIME INTERVALS 

Pre-Test Post- Test After 15 
minutes 

After 30 
minutes 

After 45 
minutes  

Mean 
difference 

67.70 176.65    108.95* 
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67.70 

67.70 

67.70 

 

 

 

176.65 

176.65 

176.65 

114.40 

 

 

114.40 

 

 

114.40 

114.40 

 

91.30 

 

 

91.30 

 

91.30 

 

91.30 

 

 

79.50 

 

 

79.50 

 

79.50 

79.50 

43.70* 

23.60* 

11.80* 

65.25* 

85.35* 

97.15* 

20.1* 

31.9* 

11.8* 

* Significant at 0.05 level   C. D.05 (4,90) = 4.27 

It is evident from Table-3 that obtained mean difference for Heart rate among 
different time intervals were significant. 

 There were significant differences between Pre-test – Post-test as obtained mean 
difference 108.95 was higher than required value (4.27) to be significant. The obtained 
mean difference between Pre-test - After 15 minutes, Pre-test - After 30 minutes, Pre-test 
-After 45 minutes, Post-test - After 15 minutes, Post-test - After 30 minutes, Post-test - 
After 45minutes, After 15 minutes - After 30 minutes, After 15 minutes - After 45 
minutes & After 30 minutes -After 45 minutes were 43.7, 23.60, 11.80, 65.25, 85.35, 
97.15, 20.1, 31.9 and 11.8 respectively is greater than the required value 4.27 to be 
significant at 0.05 level.  

Table - 4 

LSD POST HOC INTERACTION ANALYSIS FOR HEART RATE BETWEEN 
GROUPS AND TIME INTERNAL 

Exp. Condition / Time 
Interval 

5,000mts 
Runners 

10,000mts 
Runners 

Mean 
Difference 

Pre- Test 

Post- Test 

After 15 minutes 

After 30 minutes 

After 45 minutes 

64.6 

175.8 

94.8 

86.2 

76.2 

70.8 

177.5 

128.0 

96.4 

82.8 

6.2 

1.7 

33.2* 

10.2* 

6.6 

* Significant at 0.05 level.   C. D.05 (4, 90) = 8.55 

 It is evident from Table-4 that significant difference exist between 5,000mts  and 
10,000mts   runner at 15 minutes and 30 minutes of recovery of Heart rate as obtained 
mean difference 33.2 and 10.2 were greater than critical difference 8.55.  However, 
insignificant difference were found in the other time intervals i.e. Pre-test, Post test and 
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after 45 min of recovery as the obtained mean differences 6.2, 1.7 and 6.6 were lesser 
than critical difference 8.55. 

Table - 5 

POST HOC MEAN COMPARISON FOR HEART RATE AT DIFFERENT TIME 
INTERVALS OF 5000MTS RUNNERS  

Pre-Test Post- Test After 15 
minutes 

After 30 
minutes 

After 45 
minutes  

Mean 
difference 

64.6 

64.6 

64.6 

64.6 

 

175.8 

 

 

 

175.8 

175.8 

175.8 

 

94.8 

 

 

94.8 

 

 

94.8 

94.8 

 

 

86.2 

 

 

86.2 

 

86.2 

 

86.2 

 

 

 

76.2 

 

 

76.2 

 

76.2 

76.2 

112.2* 

30.2* 

21.6* 

11.6* 

81.0* 

89.6* 

99.6* 

8.6* 

18.6* 

10.0* 

* Significant at 0.05 level.   C. D.05 (4, 90) = 8.55 

In  Table-5 comparison of mean Heart rate at Pre- test, end of event, after 15 
minutes, after 30 minutes and after 45 minutes of the event significant differences were 
observed. 

The mean difference values were statistically significant with value of 111.2, 
30.2, and 21.6 and 11.6, when mean heart rate of Pre -test was compared with Post-test, 
After 15 minutes, After 30 minutes and After 45 minutes mean Heart rate. The mean 
Heart rate values recorded at five phases Pre- event, Post event, After 15 minutes, After 
30 minutes and 45 minutes after event with mean values of 64.6, 175.8, 94.8, 86.2 and 
76.2 respectively were statistically significant when mean difference were compared for 
analysing recovery rates.The table also very clearly shows the 15 minute post event Heart 
rate has maximum Heart rate recovery with 81.0 mean differences, statistically this 
amounts to recovery of Heart rate or in other words fatigue by almost 50 %.The next post 
event test recovery i.e. After 30 minutes showed recovery of Heart rate by mean 
difference value of 89.6 which was higher than the 15 minutes after event interval but can 
be considered as lesser recovery rate.Similarly, 45 minutes after event Heart rate showed 
recovery of 99.6 Heart rate recovery which is of course highly significant statistically, 
but, if time duration is taken into account the first phase recovery of 15 minutes is the 
most effective recovery from fatique in terms of Heart rate normalization.The graphical 
representation of Mean of Heart rate at different time intervals of 5,000mts runners is 
shown in Figure 1 
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Fig- 1. Mean of Heart rate at different time intervals of 5,000mts runners 

 

Table - 6 

POST HOC MEAN COMPARISON FOR HEART RATE AT DIFFERENT TIME 
INTERVALS OF 10,000M RUNNERS  

Pre-Test Post- Test After 15 
minutes 

After 30 
minutes 

After 45 
minutes  

Mean 
difference 

70.8 

70.8 

70.8 

70.8 

 

177.5 

 

 

 

177.5 

177.5 

177.5 

 

128.0 

 

 

128.0 

 

 

128.0 

128.0 

 

 

96.4 

 

 

96.4 

 

96.4 

 

96.4 

 

 

 

82.8 

 

 

82.8 

 

82.8 

82.8 

106.7* 

57.2* 

25.6* 

12.0* 

49.5* 

81.1* 

94.7* 

31.6* 

45.2* 

13.6* 

* Significant at 0.05 level.  C. D.05 (4, 90) = 8.55 

In the case of 10,000mts  runner a similar trend was observed. The mean Heart 
rate value recorded at five stages namely Pre- event, Post event, after 15 minutes, after 30 
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minutes and after 45 minutes of the event were 70.8, 177.5, 128.0, 96.4 and 82.8 
respectively.The difference between mean Heart rate values recorded at different stages 
were statistically significant when compared between the stages. The mean differences 
that were observed were 106.7,57.2, 25.6,12.0,49.5,81.1,94.7,31.6,45.2 and 13.6. All 
these values were statistically significant as they were greater than the critical value 
8.55.In terms of physiological significance and fatique recovery the post competition 15 
minutes duration showed heart rate recovery 49.5 which amounts to approx. 20 % fatique 
recovery rate found after 15 minutes. At the same time 30 minutes duration of Heart rate 
recovery showed 94.7 mean difference in heart rate recovery but showed 50 % of fatique 
recovery in 30 minutes. Hence, in terms of better recovery rate with the duration of  15 
minutes showed greater  rate of recovery than any other recovery rest period. 

The graphical representation of Mean of Heart rate at different time intervals of 
10,000mts runners is shown in Figure 2 

 

 

Fig2. Mean of Heart rate at different time intervals of 10,000mts runners 

DISCUSSION  

Statistical findings showed the recovery from fatique as indicated and assessed by 
three rest period of 15 minutes, 30 minutes and 45 minutes showed the first and 
immediate phase of 15 minute rest after an event showed higher rate of recovery in 
comparison to 30 & 45 minute of rest. This recovery pattern was more effective and 
found to be better for 5000mts runners than that of 10,000mts runners.Both 5000mts and 
10,000mts runners achieved an intense Heart rate 175.8 and 177.5 respectively 
immediately at the end of the event. This attainment of Heart rate is result of cumulative 
demand work load of respective Long distance running event. The post exercise heart rate 
depicts that athletes are running with heart rate ranging between 175.80 and 177.50 for 
5000mts and 10,000mts runners which is obviously the Heart rate beyond the anaerobic 
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threshold (AT).In general 10,000mts runners are usually having higher cardiovascular 
endurance and higher anaerobic threshold (AT) level.  

 
CONCLUSIONS 

1. Heart rate assessment is one of the most effective and comprehensive method to 
examine load intensity, load factor or fatigue evaluation. 

2. The 15 minutes duration of rest after the event provides significant recovery from 
fatigue in terms of of Heart rate. 

3. Since 15 minutes recovery provides significant level of fatigue elimination it 
could be considered important in training implication for long distance runners, 
from the point of planning interval training, extensively or intensively 

4. A typical 5,000mts and 10,000mts events places work load demand intensity  
between 80-85% of maximum when observed in terms of heart rate at the end of 
the event. 
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