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Abstract  The purpose of this study was to assess the effects of sedentary and physically active lifestyle on percent 
recovery heart rate in a population-based sample of healthy subjects of Bijapur, Karnataka, India. Twenty nine healthy adult 
males (age 34.30 ± 3.86 years) with sedentary life style and equal number of age and sex matched young healthy adults with 
regular physical activity were selected for this study. Subjects performed submaximal exercise test by using cycle ergometer. 
Heart rate and blood pressure were measured before exercise (pre-exercise), immediately after exercise (peak-exercise) and 2 
minutes after cessation of exercise (post-exercise) and percent recovery of heart rate and percent recovery blood pressure 
were calculated.  Percent recovery heart rate and percent decrease of blood pressure were significantly faster in physically 
active subjects than sedentary individuals which may be attributed to augmented baroreflex sensitivity in physically active 
male subjects or greater capacity of reflex cardiovascular modulation after exercise. Results indicate that physical activity in 
lifestyle has a considerable impact on cardiovascular fitness. 
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1. Introduction 
Regular physical activity has long been regarded as an 

important component of a healthy lifestyle. Cross-sectional 
epidemiologic studies and controlled, experimental 
investigations have demonstrated that physically active 
adults, as compared with their sedentary counterparts, tend to 
develop and maintain higher levels of physical fitness. 
Constant-load low-volume High-intensity interval training 
may induce metabolic adaptations that reduce the risk for 
inactivity-related disorders in previously sedentary 
middle-aged adults[1]. 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[2]. With the cessation of exercise, the decrease in 
HR immediately after exercise is mainly thought to be a 
function of vagal reactivation[3].The further decrease in HR 
to the preexercise value also depends on the gradual 
withdrawal of the sympathetic system[4]. A  low value for 
heart-rate recovery after exercise testing, which has been  
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previously shown to be a marker of de creased vagal activity, 
is a powerful and independent predictor of the risk of 
death[5]. Physical training was shown to increase cardiac 
vagal tone[6]. Training heart rate is also helpful for people 
who want to exercise for health benefits. Research shows 
that untrained individuals will begin to improve their aerobic 
fitness when they exercise regularly at 50% of their 
maximum heart rate[7]. Therefore the present study was 
under taken to assess the influence of vagal modulation by 
evaluating percent recovery heart rate of young healthy 
physically active and sedentary male adult subjects of 
Bijapur district of Karnataka, India 

2. Materials and Methods 
Healthy adult males  belonging to mean age group of 

34.30 ± 3.86 years, with sedentary life style (n=29) and age 
and sex matched young healthy adults ( n= 29) belonging to 
mean age group of 33.33 ± 3.68 (Table1), with regular 
physical activity (moderate-intensity aerobic/brisk walk for a 
minimum of 30 min on five days each week) as per 
guidelines of American College of Sports Medicine 2007[8] 
(n=29) were selected as subjects from the general population 
of north Karnataka, randomly for this study. No prior history 
of unstable cardiovascular, peripheral vascular and 
respiratory disease, or musculoskeletal lesions was 
considered before inclusion of all the subjects in this study. 
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All the selected subjects were non-smokers, non-alcoholics, 
non-obese, non-diabetics and they were not under any 
medications which could affect their sub maximal aerobic 
fitness.  

The entire protocol was explained to all the subjects and 
written consent was obtained from them. The experimental 
protocol was approved by Institutional Ethical Committee as 
per the ICMR guidelines 2006 on human subjects[9]. Height 
(cm) and weight (kg) were recorded to calculate BMI. All the 
subjects were asked to take rest in recumbent position for 
half an hour. The exercise tests were carried out in a 
well-ventilated room, using cycle ergometer 
(AFTON-ST-2488R). They were also properly instructed on 
how to perform the exercise test with prior demonstrations. 
Pre-exercise heart rate (HR) was measured before exercise 
by ECG. The testing protocol was comprised of an initial 
two-minute warm up exercise at a work load of 20 Watts, 
followed by a linear increase in workload every minute until 
the subject reached a targeted 70% of age–predicted 
maximum HR. The age–predicted maximum HR (HRmax) 
was determined as[HRmax = 208 minus (0.7 x age)[10]. The 
peak exercise HR was the highest value achieved at the 
termination of exercise test, after the subject has reached his 
predetermined HR. The post exercise HR rate was obtained 2 
minutes after cessation of exercise. Electrocardiogram (ECG) 
was monitored by Ambulatory ECG Recorder 
(CARDIART-6108 BPL Electronic Company, Limited,). 
Relative decrease of HR immediately after exercise was 
calculated as a percentage of peak HR: (peak HR–post HR) / 
peak HR x 100. Pre-exercise blood pressure (SBP and DBP) 
were measured when sitting on the cycle ergometer without 
pedaling by electronic blood pressure meter (EW 280W 
Japan). The peak exercise SBP and DBP were recorded 
immediately after exercise and post-exercise blood pressure 
were recorded 2 minutes after the cessation of exercise by 
using the following equation: (peak BP – post BP) / peak BP 
x100,[11,12]. All the values (mean + SD) of sedentary group 
and physically active group subjects were compared by 
student unpaired‘t’ test. p< 0.05 has been considered as level 
of significance  

3. Results & Discussion 
Pre- exercise HR is significantly less in physically active 

subjects when compared to sedentary subjects (Table 2). The 
lowered resting heart rate from exercise is proposed to be due 
primarily to an increase in the parasympathetic activity with 
a minor decrease in sympathetic discharge[13, 14]. The 
physically active group showed a significantly faster 
decrease in heart rate to pre exercise value than the age 
matched sedentary controls. HR recovery after exercise 
depends on several factors: the intensity of exercise, the 
cardiorespiratory fitness, cardiac ANS modulation, 
hormones changes and baroreflex sensitivity[11]. Physical 
training was shown to increase cardiac vagal tone[6] and to 
accelerate HR recovery after exercise[15]. Recovery of the 
heart rate immediately after exercise is a function of vagal 
reactivation. A value of 12 beats per minute for the recovery 
of heart rate was considered abnormal. Increasing levels of 
physical fitness were strongly correlated with decreasing 
rates of abnormal values for the recovery of heart rate among 
men and women[5]. 

There was no significant difference observed between the 
pre-exercise SBP of both the groups but after exercise it was 
found to be significantly higher in physically active group 
than sedentary controls. Percent decrease of systolic blood 
pressure immediately after exercise was significantly more 
in physically active group than sedentary controls (Table 3). 
The higher peak exercise blood pressure in the in physically 
active group after exercise may be due to increase in left 
ventricular mass[16, 17]  or  may be due to training-induced 
augmentation of early diastolic filling at rest  and during 
exercise. It may be an important adaptation to allow an 
increase in stroke volume at rest and an increase in stroke 
volume, cardiac output, and maximal oxygen consumption 
during exercise[18]. Percent decrease of systolic blood 
pressure immediately after exercise was significantly more 
in physically active group than sedentary controls which may 
be attributed to augmented baroreflex sensitivity in high-fit 
male subjects[19] and greater capacity of reflex 
cardiovascular modulation after exercise than sedentary 
controls[20].  

Table 1.  Physical parameters 

Parameters Age (years) Height (cm) Weight (kg) BSA (m2) BMI (kg/m2) 

Sedentary group 
(n=29) 34.30 ± 3.86 168.46 ± 5.12 67.00 ± 12.00 1.77± 0.15 23.59± 3.70 

Physically active 
group (n=29) 33.33 ± 3.68 167.00 ± 6.34 68.66±12.12 1.78±0.18 24.52± 3.22 

Unpaired ‘t’ test 
Physically active 

vs. Sedentary group 

t=0.979, 
df=56, 

p=0.3316 

t=0.965 
df=56, 

p=0.3388 

t=0.524 
df=56, 

p=0.6023 

t=0.230, 
df=56, 

p=0.8191 

t=1.021, 
df=56, 

p=0.3116 

All the values are mean ± SD. * p < 0.05, ** p < 0.01 (Significantly different from untrained controls) 
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Table 2.  Recovery Heart Rate 

Parameters Pre-Exercise 
Heart Rate (bpm) 

Peak-Exercise 
Heart Rate (bpm) 

Post-Exercise 
Heart Rate (bpm) 

Percent Recovery Heart 
Rate (bpm) 

Sedentary group (n=29) 72.67± 3.70 129.96± 9.15 95.5 ±6.74 25.31± 6.85 
Physically active 

group (n=29) 67.86 ± 7.21 132.7 ± 7.09 83.4 ± 8.75 38.12 ± 8.23 

Unpaired ‘t’ test 
Physically active 

vs. Sedentary group 

t = 3.1963, 
df = 56, 

P =0.0023* 

t=1.2747, 
df = 56, 

P =0.2077 

t=5.8996, 
df = 56, 

P <0.0001*** 

t=6.4424 
 df = 56 

P <0.0001*** 

All the values are mean ± SD. * p < 0.05, ** p < 0.01 (Significantly different from untrained controls) 

Table 3.  Blood Pressure Recovery 

Parameters Sedentary group 
(n=29) 

Physically active group 
(n=29) 

Unpaired ‘t’ test 
Physically active 

vs. Sedentary group 

Pre- Exercise SBP (mm Hg) 118.53± 11.07 115.46 ± 10.18 
t = 0.7906, 

df = 28, 
P =0.4358 

Peak- Exercise SBP (mm Hg) 
 164.41 ± 8.26 172.26 ± 9.61 

t=3.3360 
df = 56 

p=0.0015 

Post- Exercise SBP (mm Hg) 152.47± 9.94 142.47 ± 9.49 
t=3.9185 
df = 56 

P =0.0002 
Percent decrease of the systolic 

blood pressure 
(SBP) 

7.26±5.15 17.29±8.23 
t=5.5635 
df = 56 

p<0.0001 

Pre- Exercise DBP (mm Hg) 76.13 ± 8.57 77.33 ± 7.88 
t=0.5551 
df = 56, 

P =0.5811 

Peak- Exercise DBP (mm Hg) 
 79.21±7.32 82.43± 8.53 

t=1.5427 
df= 56 

p=0.1285 

Post- Exercise DBP (mm Hg) 75.87 ± 3.74 76.86 ± 6.86 
t=0.6823 
df = 56, 

P =0.3227 
Percent decrease of the diastolic 

blood pressure 
 

4.21±2.82 5.57 ± 1.93 
t=2.1432 
df = 56 

p=0.0365 

All the values are mean ± SD. * p < 0.05, ** p < 0.01 (Significantly different from untrained controls) 

4. Conclusions 
The present study clearly reflects a greater vagal 

modulation in case of physically active subjects as compare 
to sedentary counter parts which was found to be beneficial 
one as per homeostasis is concerned. Hence it may be 
concluded from the study that life style of an individual 
definitely has an impact on percent recovery heart rate which 
is one of the potential markers of the cardiovascular fitness. 
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