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Abstract: The aim of the present study was to examine the recovery heart rate response immediately after aerobic 
exercise. To achieve the purpose of the study, 15 female endurance-trained athletes who attended university coaching 
camp at Annamalai University, Chidambaram were selected. The age of the subjects ranged between 18 to 25 years as per 
university record. To assess the variability in recovery heart rate the heart rate was assessed at five different time of 30 second 
at 1:00 to 1:30, 2:00 to 2:30, 3:00 to 3:30, 4:00 to 4:30and 5:00 to 5:30 minutes after immediately cessation of Coopper 
twelve minutes run\walk test. The collected data was analysed using One-Way Repeated Measure ANOVA for 
comparisons of mean values among five different times of recovery heart rate. When F is significant Scheffe’s test was 
applied as post hoc test to determine the paired mean difference if any, among different times of the recovery heart  
rate. The value of 0.05 was set for statistical significance. The results of study showed that there was significant 
difference in recovery pulse rate among first recovery period, second recovery period, third recovery period, fourth 
recovery period, fifth recovery period as an acute response to aerobic exercise. 
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1 Introduction 

Aerobic training developed the oxygen 

transport system This specific training improves the 

ability to continue exercising for a prolonged period 

and the ability to quickly recover from high-intensity 

exercises [1].The oxygen system is best trained by 

endurance workouts, that is, exercises of relatively 

long duration at sub-maximal level [2]. Usually, the 

intensity and volume of aerobic exercise are inversely 

related. Increasing the volume (time) of aerobic 

training will reduce the intensity to a tolerable level. 

Aerobic performance is influenced by three 

factors, maximal aerobic power, anaerobic threshold, 

and work economy [3]. Estimates of the contribution 

of aerobic energy to performance have varied. Based 

on the length of the game (90 minutes), at least 90% 

of energy requirements would have to come from 

aerobic energy sources [3]. In later research, it was 

estimated as much as 98% of all energy requirements 

in any game come from aerobic sources, with only 2% 

from anaerobic sources [4]. Other reports of game 8% 

of total game time is spent performing high intensity 

activities such as sprinting, jumping and tackling 

 

while other studies report as high as 12% 

contribution from anaerobic sources [5-6].Aerobic 

exercise includes lower intensity activities performed 

for longer periods of time. Activities such as walking, 

running, swimming and cycling are aerobic and 

require a great deal of oxygen to generate the energy 

needed for prolonged exercise. 

During exercise, heart rate (HR) and 

myocardial contractility will be increased to satisfy 

energy demands of working muscles. Its nervous 

modulation is considered to be due to the vagal 

withdrawal at low-intensity exercise and the 

combination of vagal withdrawal and sympathetic 

activation at moderate or high-intensity exercise [7]. 

With the cessation of exercise, the decrease in HR 

immediately after exercise is mainly thought to be a 

function of a reactivation of the parasympathetic 

nervous system [8]. Later, the further decrease in HR 

to the pre-exercise value also depends on the gradual 

withdrawal of the sympathetic system [9]. The main 

adaption for endurance training is increase in heart 

volume with normal thickness of ventricular cavity. 

Whereas for anaerobic training the adaptation in due 

 
International Journal of 

PHYSICAL EDUCATION, FITNESS AND SPORTS 

FULL LENGTH ARTICLE 

http://www.ijpefs.com/
mailto:pkuloth@gmail.com


ISSN -2277-5447 ARTICLE 

Int. J. Phys. Ed. Fit. Sports, 2016, 05, 1-4 | 2 

 

 

 

to thickening of ventricular value. The endurance 

training increases the aerobic power and as a result 

the recovery immediately after exercise is faster. 

 

2 Methods 

2.1 Subject 

To achieve the purpose of the study 15 

athlete’s endurance-trained athletes who attend 

university coaching camp at Annamalai University, 

Chidambaram were selected as subjects. The age 

group of the subjects was between 18 to 25 years as 

per university record. The study was intended to 

assess the response of aerobic exercise on recovery 

pulse rate Pre-exercise resting short-term heart rate 

 

4 Result of the study 

variability (HRV) parameters in time and 

frequency domains were assessed during the first 30 

s, at five different times of recovery heart rate of the 

30 seconds at 1:00 to 1:30, 2:00 to 2:30, 3:00 to 3:30, 

4:00 to 4:30and 5:00 to 5:30 minutes for endurance 

trained Annamalai university athletes. 

 

3 Statistical techniques 

The collected data was analysed using One- 

Way Repeated Measure ANOVA for comparisons of 

mean values between five different times of recovery 

heart rate. When F is significant Scheffe’s test was 

applied as post hoc test to determine the paired mean 

difference if any. The value of 0.05 was set for 

statistical significance. 

Table I 

The mean standard deviation values on exercise pulse rate, different time of the minutes recovery pulse rate 

of aerobic exercise 

 

Groups  Exercise 

pulse 
rate 

1.00-1.30 

min 

2.00-2.30 

min 

3.00-3.30 

min 

4.00-4.30 

min 

5-5.30 

min 

Aerobic Mean 123.8 120.67 116.9 113.73 110.9 108.5 

exercise 
S.D 4.53 5.32 5.44 4.83 4.46 4.68 

 

The table I shows the mean values on 

recovery pulse rate immediately after aerobic exercise 

of 1.00 -1.30 minutes recovery pulse rate, 2.00-2.30 

minutes recovery pulse rate, 3.00 -3.30 minutes 

recovery pulse rate, 4.00-4.30 minutes recovery pulse 

rate and 5.00-5.30 minutes recovery pulse rate are 

123.8,   120.67,   116.9, 113.73,   110.9 and 108.5 

respectively. The one way ANOVA of repeated 

measures was applied recovery pulse rate for 

different time’s recovery pulse rate and the results 

are presented in table-II. 

 

Table - II 

Summary of one way ANOVA of repeated measures on recovery pulse rate after aerobic exercise* 

 

Source of 
Variation 

SS df MS F 

A (Factor) 201067.407 1 201067.407 
881.7 

Error 319.259 14 22.804 

B (Tests) 2561.956 5 512.391 
365.82 

Error 98.044 70 1.401 

 

*Table value required for significance at 0.05 level with df 1, 14& 5,70 were 4.60 and 2.35 respectively. 
 

There is a significant change in recovery 

pulse rate after performing aerobic exercise at 

different phases of test. The obtained F ratio of 

365.82 is greater than the required table value of 2.35 

for the df 5 and 70. Since F ratio is significant 

scheffe’s post hoc test was applied. 
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Table III 

Scheffe’s test for the differences among paired means of aerobic training with different time on recovery pulse 

rate 

Exercise 

pulse 

rate 

1.00-1.30 

min 

2.00-2.30 

min 

3.00-3.30 

min 

4.00-4.30 

min 

5.00-5.30 

min 
Mean 

difference 

Confidence 

interval 

123.8 120.67     3.13 1.45 

123.8  116.9    6.9 1.45 

123.8   113.73   10.07 1.45 

123.8    110.9  12.9 1.45 

123.8     108.5 15.3 1.45 
 120.67 116.9    3.77 1.45 
 120.67  113.73   6.94 1.45 
 120.67   110.9  9.77 1.45 
 120.67    108.5 12.17 1.45 
  116.9 113.73   3.17 1.45 
  116.9  110.9  6 1.45 
  116.9   108.5 8.4 1.45 
   113.73 110.9  2.83 1.45 
   113.73  108.5 5.23 1.45 
    110.9 108.5 2.4 1.45 

 
 

Table-III indicates that there were significant 

differences were observed on recovery pulse rate 

between and also among immediately after exercise, 

first, second, third, fourth and fifth cessation recovery 

period. The recovery heart rate was significantly 

reduced from one stage to other stage the end of the 

recovery period. 
 

 

Figure 1. Recovery heart rate of endurance athletes 

at different times of the recovery period 

 

5 Discussion 

The results of study showed that there was 

significant decrease in exercise pulse rate among and 

between first recovery period, second recovery period, 

third recovery period, fourth recovery period and fifth 

recovery period after high aerobic capacity is 

associated with fast HR recovery after exercise. For 

 

males, HR recovery was shown to be faster in 

athletes, who had a higher aerobic capacity than non- 

athletes [10]. In the present study shown females 

endurance trained runner had faster HR recovery 

after exercise and an indicating higher aerobic 

capacity as compared to untrained controls. This 

could imply that faster heart rate recoveries are 

evident not only for males but also for females and it 

is inferred that recovery depends upon aerobic 

capacity rather than gender. A number of studies 

have shown that physically active men or women 

demonstrated higher levels of HRV compared with 

sedentary controls [11-13]. Early studies showed that 

the female runners had significantly higher SDRR, 

HF power at rest and slightly higher HF power at 

recovery after exercise than untrained controls. High 

levels of HRV are associated with rapid HR recovery 

after exercise. Ohuchi et al. (2000) demonstrated that 

the greater cardiac parasympathetic activity at rest 

should be in part responsible for the faster HR 

recovery after exercise [14]. Dixon et al. (1992) found 

that athletes, who had higher vagal activity and 

lower sympathetic activity, also had faster HR 

recovery after exercise than non-athletes [15]. It is 

unlikely that hormonal changes contribute to the 

faster HR recovery in the aerobic runners because 

according to some studies, endurance training could 

enhance plasma catecholamine concentration in 

response to moderate or strenuous exercise and the 

clearance rate of post-exercise plasma catecholamine 

was shown not to be significantly changed by training 

[16-18]. 
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6 Conclusions 

In summary, aerobic runners indicated faster 

HR recovery after exercise and altered cardiac ANS 

modulation at rest than untrained controls. The 

higher levels of HRV, higher aerobic capacity and 

exaggerated blood pressure response to exercise in 

the aerobic runners are suggested to be responsible 

for their faster HR recovery after exercise. There was 

a significant reduction recovery pulse at each phases 

of recovery after aerobic exercise. 
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