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Abstract: Physical fitness is required not only by athletes for better performance but also by non-athletes in order to
maintain good physical and mental health. The aim of the study was to assess the role of aerobic exercise on
cardiovascular parameters among untrained and trained subjects. The study was conducted in the Department of
Physiology, Dr. S.N. Medical College, Jodhpur after getting the ethical approval. Written informed consent was obtained
from all the subjects included. A total of 200 male subjects were included. They were further divided in two groups.
Group | included 100 randomly selected untrained male subjects (medical students) at the beginning of their training
period. Group Il included the same 100 healthy medical students, as in group |, but after their training period of 3 months
duration and Group I included 100 randomly selected male trained athletes participating in city/district/state
competition. The cardiovascular parameters measured were pulse rate (PR), systolic blood pressure (SBP), diastolic
blood pressure (DBP), pulse pressure, mean arterial pressure (MAP), before and after training. Values obtained were
compared with data obtained from athletes. Results were presented as Mean + SD. For statistical analysis students —t test
was used. The untrained group showed a highly significant (p<0.0001) improvement in resting heart rate, mean arterial
pressure (MAP), resting systolic blood pressure, resting diastolic blood pressure, pulse pressure and post exercise
fluctuation in all these parameters showed improvement except pulse pressure in untrained group after 3 months of
aerobic exercise. Trained groups resting and post exercise (cardiovascular parameters) value were significantly less than
untrained. A significance level of p< 0.05 was chosen. Thus, our finding showed that regular practice of aerobic exercise
for three months improves cardiovascular functions by decreasing sympathetic activity or by increasing vagal tone in
medical students.
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INTRODUCTION

Aerobic exercise is physical exercise of
relatively low intensity that primarily depending on the
aerobic energy-generating process [1]. Aerobic denotes

medical students exhausted or may have no time to
exercise [5].

Scientific and technological advances have

"with oxygen" referring to the use of oxygen in order to
adequately meet energy demands during exercise
through aerobic metabolism [2]. Aerobic exercise
improves oxygen consumption by the body. Cooper
KH, an exercise physiologist and Col. Potts P, a
physical therapist, both in the United States Air Force
developed the term and the specific exercise methods

[3].

Regular physical activity is an essential
component of a healthy lifestyle that helps to keep
fitness of the body [4]. Probably because of heavy
academic demands of medical college, most of medical
students lead a physically inactive life. It may cause

almost completely eliminated the necessity for physical
exertion in daily life that has been especially true in the
past few generations [6].

On the other hand athletes lead a physically
active life as their academic curriculum itself includes
daily physical exercise and outdoor games [5]. It has
been documented physical inactivity as a major health
problem [7] and regular exercise is important for health
and well being [8]. Physical inactivity is contributing
factor in several chronic diseases and conditions [9, 10].

Physiology of Exercise offers the student an
opportunity to observe the effect of training and helps
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to evaluate the Cardio- vascular system. This has
created a great enthusiasm in our mind to undergo this
study. The present study was undertaken to investigate
effect of aerobic exercise on Cardio-vascular
parameters in trained and untrained exercise
performers.

METHODOLOGY

Design of the study

The present study was conducted to assess and
compare important cardiopulmonary fitness parameters
between students of Medical College and Athletes of
Sports Authority of India.

In the present study, none of the ME students
gave history of regular physical exercise in the past 9
months where as all the athletes gave history of regular
exercise for about 2- 4 hours/day for six days a week.

Exclusion Criteria

Subjects suffering from asthma, chronic
bronchitis, tuberculosis, muscular, neurological disorder
and cardiovascular disease were excluded from the
study.

At the onset of study written informed consent
was obtained from the participating subjects after
explaining the purpose of the study and outcome.

The present study was carried out in the
Department of Physiology, Dr. S. N. Medical College
Jodhpur on 200 volunteers in the age group 18-26, on
male subjects. All the subjects were then divided into
three groups.

Group I: It included 100 randomly selected
untrained male subjects (medical students) at the
beginning of their training period.

Group 11: It included the same 100 healthy medical
students, as in group I, but after their training period
of 3months duration.

Group I11: 100 randomly selected male Athletes
participating in  city/district/state  competition
constituted the trained group.

Trained group (Athletes) performed daily,
sports activity and untrained group performed
aerobic exercise for one hour under the guidance of
qualified instructors for three months.

All the subjects in both the group were
subjected to various anthropometric measurements and
cardiovascular parameters were recorded (BP by
mercury sphygmomanometer and pulse by radial
method) prior to exercise and immediately after
exercise. After completion of training, in untrained
group the same parameters were recorded again. Based
on observations obtained before and after training,
statistical analysis was done and a comparison was done
between trained and untrained group (after 3 months of
aerobic exercise ) to assess, impact of aerobic exercise
on untrained subjects (medical students).

RESULTS

The present study was conducted in three
groups. Group I: (n=100) randomly selected untrained
male subjects (medical students) at the beginning of
their training period and Group Il included the same
100 healthy medical students, as in group I, but after
their training period of 3months duration. Group Il
(n=100) randomly selected male Athletes.

Table 1 show the comparison of mean values
of various cardiovascular parameters in resting and after
three months of physical activity in untrained subjects
and obtained values are compared with the data
obtained from the trained subjects.

Results were presented as Mean + SD. For
statistical analysis students -t test was used. A
significance level of p< 0.05 was chosen.

Table 1: Comparison of cardiovascular parameters in untrained and trained subjects

Parameters G-l (r_FlOO) G-11 (n=100) G-111 p value
Initial After 3 months (n=100) GI&GIl | GI&GI | Gl &Gl

PR /HR Pre 85.74+9.02 76.03+8.00 68.915.52 <0.0001 <0.0001 <0.0001
(Beats/min) Post 117.3249.57 105.06+7.51 87.7616.54 <0.0001 <0.0001 <0.0001
SBP (mmHg) Pre 132.26+10.36 122.7548.16 118.7548.16 <0.0001 <0.0001 0.0006
Post 142.24+10.75 132.7617.20 125.45+8.43 <0.0001 <0.0001 <0.0001
DBP (mmHg) Pre 82.94+8.20 76.51+7.33 69.39+5.82 <0.0001 <0.0001 <0.0001
Post 79.61+11.22 71.04+7.26 63.05+5.55 <0.0001 <0.0001 <0.0001

PP Pre 49.32+9.30 46.24+11.01 49.36+10.10 0.02 0.97 0.03

(mmHg) Post 62.63+10.55 61.7249.97 62.4+9.84 0.47 0.87 0.62
MAP Pre 99.38+7.84 91.9245,57 85.84+4.70 <0.0001 <0.0001 <0.0001
(mmHg) post 100.48+9.40 91.61+5.50 83.85+4.76 <0.0001 <0.0001 <0.0001

Note: All values are showed as Mean + SD ; p value >0.05 (NS) *, p<0.05 (S)**,p<0.01 (HS)*** ; Abbreviation: PR-
pulse rate, SBP- Systolic Blood Pressure, DBP- Diastolic Blood Pressure, PP- Pulse Pressure (SBP-DBP), MAP- Mean

arterial Pressure (DBP+1/3PP)
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DISCUSSION

Inadequate physical activity and low levels of
fitness in adults contribute to the development of
obesity, type-2 diabetes mellitus, hypertension,
metabolic syndrome, hypercholesterolemia, myocardial
infarction, osteoporotic fractures and depression. Heavy
academic workloads in medical college make it difficult
for medical students to maintain a regular exercise
program. So, the present study was undertaken to
investigate effect of aerobic exercise on Cardio-vascular
parameters in trained and untrained exercise
performers.

In our study the all the resting cardiovascular
parameters were significantly (p<0.0001) less in case of
trained subjects as compared to untrained subjects. Our
study revealed highly significant (p<0.0001) decrease in
resting cardiovascular parameters and post exercise
fluctuation, in untrained group after 3 months of aerobic
exercise except pulse pressure.

Training improves cardiovascular, pulmonary
and muscular adaptations to exercise by alterations in
the balance between sympathoadrenal acceleratory
activity and vagally mediated deceleration, increased
VO2 max, increased muscle blood flow accompanied
by elevated cardiac output and increased capillerization
of muscle tissue and better substrate utilization [11, 12].
These changes lead to less elevation of pulse rate during
exercise and faster recovery of post exercise pulse rate
in trained subjects. In our study as shown in Table 1,
the rise in heart rate with exercise was more marked in
untrained as compared to trained person. Similar to
findings of present study, majority of studies have
reported significant reductions in pulse rates in response
to physical training [13-25].

The resting blood pressure of untrained
subjects though falls within normal range but it was
slightly towards upper limit. Our study showed that
aerobic exercise has an impressive blood pressure—
lowering effect (p<0.0001) in case of untrained after
three months of aerobic exercise (Table 1). The
mechanisms of physical training induced reduction in
BP are related to hemodynamic, humoral and neural
factors like reduction in cardiac debt, a drop in total
peripheral resistance due to increase in cross sectional
area of vascular beds, particularly of skeletal muscles
and vasodilatation caused by low levels of
norepinephrine, plasma renin activity and a reduction in
sympathetic activity [26-28].

As shown in Table 1 SBP increased at peak
exercise in both groups and the increase was more
marked (p<0.0001) in medical students than in athletes
and with regular aerobic execise, post exercise
fluctuation, decreased in untrained group after 3 months
of aerobic exercise. Exercise induced rise in systolic
blood pressure reflects the normal sympathetic drive on
cardiovascular system which enables the heart to pump

more blood to the active tissues in the body.” While
resting diastolic blood pressure and post exercise
fluctuation decreased significantly (p<0.0001) in
untrained group after 3 months of aerobic exercise.
Trained groups resting DBP and post exercise DBP was
significantly less than untrained as shown in Table 1.

The fall of DBP in moderate to severe exercise
is due to decrease in peripheral resistance caused by
vasodilatation, in turn caused by activation of
sympathetic cholinergic nerves supplying skeletal blood
vessels, metabolic products due to exercise and
increased body temperature [29]. These findings of the
present study are in accordance with the findings of
Johncy SM et al. [30, 31], Choudhary S et al. [32] and
Grassi et al. [33]. Several studies have reported an
inverse and independent relationship between blood
pressure and physical activity or fitness [34, 35].

In the present study, we found significant
decrease in resting value of pulse pressure (p<0.02) in
untrained after three months of training. In our study
reduction in resting value of systolic and diastolic blood
pressure was seen, leading to reduction in pulse
pressure. The reduction of blood pressure indirectly
indicates vasorelaxation, as regular exercise can restore
the loss of endothelium-dependent vasodilation [36].
Suggesting that the optimum amount of regular
exercise, should be incorporated into strategies for
improving cardio-respiratory fitness and has effects that
would reduce the possibility of subsequent development
of cardiovascular disease. While non significant change
in pulse pressure was noted after exercise as the SBP
increases while the DBP falls progressively.

Aerobic exercise played an important role in
decreasing the resting mean arterial blood pressure and
post exercise fluctuation, in untrained group after 3
months. Trained groups resting MAP and post exercise
MAP was significantly less (p<0.0001) than untrained
(Gl & II). Exercise might exert its hypotensive effects
directly through hemodynamic mechanisms. A lowering
of resting blood pressure must result from a decrease in
CO, TPR, or both, as we found significant reduction
(p<0.0001) in MAP at the end of our study [37-44].

Baroreceptors are located in the aorta and
carotid bodies. With an increase in MAP, these
receptors cause a reflex decrease in MAP through a
decreased HR (and thus decreased cardiac output). The
decrease in HR is mediated through an increased
parasympathetic outflow and a simultaneous decrease in
sympathetic outflow to the heart. This reflex control of
BP is called the baroreceptor reflex. If something causes
the resting BP to be elevated, the baroreceptors fire for
about 24 hours in an effort to bring down the MAP.

CONCLUSION
So, it can be concluded that regular aerobic
exercise improves cardiac efficiency and can be
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considered an

important component of lifestyle

modification for prevention and treatment of high blood
pressure in healthy adolescents. Practice of aerobic
exercise would benefit the young population as it would
prepare them in overcoming stress by modulating and
optimizing sympathetic activities in stressful situations
thereby immediately restoring equilibrium

REFERENCES

1.

10.

11.

12.

13.

Plowman SA; Smith DL; Exercise Physiology for
Health, Fitness, and Performance. Lippincott
Williams & Wilkins. 2007: 61.

McArdle WD, Katch Fl, Katch VL; Essentials of

exercise physiology. Lippincott Williams &
Wilkins, 2006: 204.
Aerobics/arobic  exercise.  Available  from

http://en.allexperts.com/g/Aerobics-
2267/2009/2/arobic-exercise-1.htm

Jourkesh M, Sadri I, Ojagi A, Sharanavard A,
Determination of fitness level in male and female
college agedstudents. Archives of Applied Science
Research, 2011; 3 (2): 326-333.

Choudhary S, Kumar J, Choudhary K, Soni ND;
Effect of Aerobic exercise on respiratory
parameters in untrained and trained subjects.
International Journal of Scientific Research and
Management, 2015; 3(2): 2090-2096.

O’Keefe JH, Vogel R, Lavie CJ, Cordain L;
Organic fitness: Physical activity consistent with
our hunter-gatherer heritage. The Physician And
Sports Medicine, 2010; 4(38): 1-8.

Blair SN; Physical inactivity: the biggest public
health problem of the 21% century. Br J Sports
Med., 2009; 43: 1-2.

Penedo FJ, Dahn JR; Exercise and well-being: a
review of mental and physical health benefits
associated with physical activity. Curr Opin
Psychiatry, 2005; 18(2): 189-193.

Durstinea JL, Gordona B, Wangb Z, Luob X;
Chronic disease and the link to physical activity.
Journal of Sport and Health Science, 2013; 2(1): 3—
11.

Physical activity fundamental to preventing
disease. Available from
http://aspe.hhs.gov/health/reports/physicalactivity/
Verma SK, Sidhu LS, Kansal DK; A study of
maximum oxygen uptake and Heart rate during
work and recovery as measured on cycle ergometer
on National Indian sportsmen. Brit J Sports Med.,
1979; 13(1): 24-28.

Buchhei M, Gindre C; Cardiac Parasympathetic
regulation: respective Associations  with
cardiorespiratory fitness and training load. Am J
Physiol Heart Cir Physiol. 2006; 291(1): H451-
458,

Levy WC, Cerquera MD, Harp GD, Johannessen
KA, Abrass IB, Schwartz RS; Effect of endurance
exercise training on heart rate variability at rest in
healthy young and older men. Am J Cardiol., 1998;
82(10): 1236-1241.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

O’Sullivan SE, Bell C; Training reduces autonomic
cardiovascular responses to both exercise-
dependent and-independent stimuli in humans.
Auton Neurosci., 2001; 91(1-2): 76-84.

Jose AD; Effect of combined sympathetic and
parasympathetic blockade on heart rate and
function in man. Am J Cardiol., 1966; 18(3): 476-
478.

Aratjo CGS, Nobrega ACL, Castro CLB; Heart
rate responses to deep breathing and 4-seconds of
exercise before and after pharmacological blockade
with atropine and propranolol. Clin Auton Res.,
1992; 2(1): 35-40.

Maciel BC, Gallo L Jr, Marin Neto JA, Lima Filho
EC, Martins LE; Autonomic nervous control of the
heart rate during dynamic exercise in hormal man.
Clin Sci (Colch). 1986; 71(4): 457-460.

Nurhayati Y, Boutcher SH; Cardiovascular
response to passive cycle exercise. Med Sci Sports
Exerc., 1998; 30(2): 234-238.

Nobrega ACL, Williamson JW, Friedman DB,
Araljo CGS, Mitchell JH; Cardiovascular
responses to active and passive cycling movements.
Med Sci Sports Exerc., 1994; 26(6): 709-714.
No6brega ACL, Aradjo CGS; Heart rate transient at
the onset of active and passive dynamic exercise.
Med Sci Sports Exerc., 1993; 25(1): 37-41.

Alonso DO, Forjaz CLM, Rezende LO, Braga
AMFW, Barretto ACP, Negréo CE;
Comportamento da freqliéncia cardiaca e da sua
variabilidade durante as diferentes fases do
exercicio fisico progressivo. Arq Bras Cardiol.,
1998; 71(6): 787-792.

Baum K, Ebfeld D, Leyk D, Stegemann J; Blood
pressure and heart rate during rest-exercise and
exercise-rest transitions. Eur J Appl Physiol., 1992;
64(2): 134-138.

Aragjo CGS. Fast “on” and “off” heart rate
transients at different bicycle exercise levels. Int J
Sports Med., 1985; 6(2): 68-73.

Araljo CGS, Nobrega ACL, Castro CLB; Vagal
activity: effect of age, sex and physical pattern.
Brazilian J Med Biol Res., 1989; 22(7): 909-911.
Borst C, Wieling W, Van Brederode JFM, Hond A,
De Rijk LG, Dunning AJ; Mechanisms of initial
heart rate response to postural change. Am J
Physiol., 1982; 243(5): H676-681.

Niranjan M, Bhagyalakshmi K, Ganaraja B,
Adhikari P, Bhat R; Effects of yoga and supervised
integrated exercise on heart rate variability and
blood pressure in hypertensive patients. Journal of
Chinese Clinical Medicine, 2009; 4(3):139-143.
Blumenthal J A, Emery CF, Madden DJ, George
LK, Coleman RE, Riddle MW et al;
Cardiovascular and behavioral effects of aerobic
exercise training in healthy older men and women.
Journal of Gerontology, 1988; 44(5): 147-157.
Sormers VK, Conway J, Johnston J, Sleight P;
Effects of endurance training on baroreflex
sensitivity and blood pressure in borderline

541



Sunita Choudhary et al., Sch. J. App. Med. Sci., 2015; 3(2A):538-542

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

hypertensives.
1368.

Le VV, Wheeler MT, Mandic S, Dewey F, Fonda
H, Perez M; Addition of the electrocardiogram to
the preparticipation examination of college
athletes. Clinical Journal of Sport Medicine, 2010;
20(2): 98-105.

Smilee JS, Samuel TV; Comparative study of
Aerobic power in North and South Indians. J
Biomed Sci and Res., 2010; 2(3): 155-161.

Smilee JS, Nagaraja S, Ajay KT, Vivian ST,
Aerobic Capacity in untrained young Indian men.
Calicut Medical Journal, 2008; 8(2):1-9.
Choudhary S, Rajnee, Binawara BK; Effect of
exercise on serum iron, blood hemoglobin and
cardiac efficiency. J Postgrad Med Inst., 2012;
26(1):13-16.

Grassi G, Seravalle G, Calhaoun DA, Mancia G;
Physical training and baroreceptor control of
sympathetic ~ nerve  activity in  humans.
Hypertension, 1994; 23(3): 294-301.

Fagard RH; Exercise intensity and blood pressure
response to endurance training. Hypertens Riesgo
Vasc., 2011; 28(1): 20-23.

Jennings G, Nelson L, Nestel P, Esler M, Korner P,
Burton D; The effects of changes in Physical
activity on major cardiovascular risk factors,
Hemodynamics, sympathetic function, and glucose
utilization in man: a Controlled study of four levels
of activity. Circulation, 1986; 73(1): 30-40.
DcSouza CA, Shapiro LF, Clevenger CM; Regular
aerobic exercise prevents and restores age related
declines in cndothelium-dependent vasodilation in
healthy men. Circulation, 2000; 102(12): 1351-
1357.

Paffenbarger RS Jr, Hyde RT, Wing AL; Physical
activity, all cause mortality, and longevity of
college alumni. N Engl J Med., 1986; 314(10):
605-613.

Mersey DJ; Health benefit of aerobic exercise.
Postgrad Mcd., 1991; 90(1): 103-107.

Rogers MW1, Probst MM, Gruber JJ, Berger R,
Boone JB Jr.; Differential etlects of exercise
training intensity on blood pressure amid
cardiovascular responses to stress in border line
hypertensive humans. J Hypertens., 1996; 14(11):
1369-1375.

Bond V, Mills RM, Caprarola M, Vaccaro P,
Adams RG, Blakely R et al.; Aerobic exercise
attenuates  blood  pressure  reactivity in
normotensive young adult African-American
women. Eihn Dis., 1999; 9(1): 104-110.

Higashi Y, Sasaki S, Kurisu S, Yoshimizu A,
Sasaki N, Matsuura H et al.; Regular aerobic
exercise augments endothelium-dependent vascular
relaxation in normotensive as well as hypcrtensive
subjects: Role of endothelium-derived nitric oxide.
Circulation, 1999; 100: 1194-1202.

Bertovic DA, Waddell TK, Gatzka CD, Cameron
JD, Dart AM, Kingwell BA; Muscular strength

Lancet 1991; 337(8754): 1363-

43.

44,

training is associated with low arterial compliance
and high pulse pressure. Hypertension, 1999;
33(6): 1385-1391.

Arida RM, Naffah-Mazzacoratti Mda G, Soares J,
Cavalheiro EA; Monoamine responses to acute and
chronic aerobic exercise in nonnotensive and
hypertensive subjects. Rev Paul Med., 1998;
116(1): 1618-1624.

Kokkinos PF, Papademetriou V; Exercise and
hypertension. Coron Artery Dis., 2000; 11(2): 99-
102.

542



