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ABSTRACT

Introduction: Obesity a major risk factor for many acute and chronic disorders including cardiovascular and cerebrovascular disease and diabetes.
Method: A total of 40 non obese and 40 obese medical students in age group of 18-22 years who have satisfied inclusion and exclusion criteria and
have consented to participate in study were enrolled. Each enrolled subjects BMI was recorded and evaluation of Physical Fitness Test was done by
40mm Endurance test, VO2 max and physical fitness index Result: There was significant difference in Physical Fitness parameters values between
obese and non obese students, indicative of decreased physical activity in obese. This indicates implementation of early interventional programs
(weight reduction, life style changes and physical exercise) to prevent obesity related cardiovascular sequelae in future.
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INTRODUCTION

Obesity is a disorder of energy balance affecting wide range of people
belonging to diverse ethnic groups, age and socioeconomic status].
The causes of obesity are manifold that include lack of regular
exercise, sedentary habits, over consumption of high calorie foods,
and genetic, prenatal and early life factors 2.0besity has been found to
have a positive correlation with endocrinal dysfunction, lipid profile,
hypertension, insulin resistance and morbidity from coronary heart
disease in adulthood 3. Obesity, if present in adolescence leads to
obesity inadult life.

Physical fitness is used in two close meanings: general fitness-a state of
health and well-being and specific fitness — the fitness to perform a
specific task requiring muscular efforts4 .It is maintained by healthy
life styles, including habitual physical activity. It provides healthy
impact on cardio respiratory system. Physical fitness depends on
several factors like heredity, environment, socioeconomic status,
regular exercise, diet and nutrition, and proper rest’.

Cardio respiratory fitness is the ability of the body's circulatory and
respiratory systems to supply fuel and oxygen during sustained
physical activity. It is a good indicator of how much physical activity
you routinely perform. The primary measure of Cardio respiratory
fitness (CRF) is VO2max".

Medical student during the course of the medical education is
subjected to different kinds of stressors predominantly the pressure of
academics leading to the successful completion of the educational
course. Physical & mental fitness are the key to such a successful
outcome. Beginning an active lifestyle could significantly reduce
mortality from these events7. It was therefore thought to evaluate
cardiopulmonary efficiency in medical students to determine the
physical efficiency in these students and plan suitable strategies if
necessary.

MATERIALAND METHOD

Study Design: 80 Students in the age group 18-22 years were randomly
selected to obtain mixed group of students from M.G.M. Medical
College and were screened to identify the 1) Non obese group: healthy
with BMI<23Kg / m2and 2) Study group (obese): healthy with BMI
>23 Kg/m2.

Method: Inclusion criteria included 1) Students in the age group of 18-
22 years. 2) Students who were obese to their respective age and sex
were selected. 3) 40 obese students and 40 non-obese students were
selected according to the parameters mentioned. Exclusion criteria
were 1) The exclusion criteria comprised of students suffering from
any medical ailments. 2) Anxious, apprehensive and uncooperative
students. 3) Any history of smoking, addiction of tobacco, use of any

medications to be excluded from the study. Institutional ethical
clearance was obtained. . Body mass index was calculated as per the
formula:

Body mass index = Weight (Kilograms)/Height (Meter2).

The students having BMI of more than the cut-off value for their
respective age and sex were designated as the test/obese group (both
overweight and obese students to be clubbed together). Identical
number of age and sex matched non-obese medical students served as
controls. Students were explained about the procedures to be
undertaken. A brief personal history was taken and written consent was
obtained as per Helinski declaration modified according to the test
protocol

1) The subjects were made to rest for 10 min before undergoing fitness
experiment as per standard procedure.

2) Baseline heart rate, Respiration rate and Blood pressure were
measured after 10 minute rest in supine position.

3) 40mm Endurance Test (Flack's Air-Force Manometer Test): The
subject was asked to take a deep inspiration, close the nostrils and blow
into the mercury manometer to raise the pressure to a level of 40mm
Hg. Care was taken so as avoid the use of cheeks to maintain the level
of 40mm. During this event, the pulse was noted & was not
allowed to increase till the breaking point. The maximum time the
subject can hold the breath was noted.8

4) Determination of VO2 max (maximum aerobic power) It is also
called as the maximum oxygen uptake or maximum oxygen
consumption. Harvard step test (HST) was used as an exercise test for
evaluation of maximal aerobic power. The pulse was measured for one
complete minute immediately after exercise. Body weight was
obtained from Body weight scale & pulse rate was joined in the
Astrand's Ryhming Nomogram to obtain the value of VO2 max9.

5) Determination of Physical Fitness Index (PFI) PFI was calculated
by measuring heart rate after performing Harvard step test (HST)
which is a common method used to assess cardio respiratory fitness. It
is based on the heart rate recovery following a given work load of 5
minutes. The subject was instructed to step up and down on a 51 cm
high bench for 5 minutes or up to exhaustion. Exhaustion is defined as
the time when the subject cannot maintain the stepping rate for 15
seconds when the rate of stepping is set at 30 cycles per minute. Each
cycle constituted 1 step up and 1 step down. Immediately at the end of
this protocol, the subject was asked to sit down. The pulse was counted
between 1 to 1.5 minutes, 2 to 2.5 minutes and 3 to 3.5minutes10.
Fatigue index was calculated as follow:
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=duration of exercise in sec x 100
2 x (sum of pulse counts during recovery)

Fatigue index

If Fatigue index score is below 50, it is interpreted as poor, between50-
80 asaverage and above 80 as good.

Statistical analysis: Results were analyzed by using Unpaired Student
T-test with “P” value <0.05 for significance.

RESULTSAND DISCUSSION
80 subjects (group A non obese n-40) and (group B obese n-40) that

have satisfied the inclusion and exclusion criteria were selected.

Table 1: Comparison of height , weight ,B.M.I. in groups

Groups  |Height (mean+SD) |Weight (mean+SD) [BMI (mean+SD)
Goup A [165.80+9.12 57.98+9.32 20.572+2.391
(Group B [163.70+8.81 76.48+10.60 29.00+3.284

Table-1 The two groups for the study were similar in age in terms of
basic characteristics. Group A and Group B showed significant
difference in Weight and BMI (p<0.001), no significant difference in
Height.

Table 2: Physical Fitness parameters in obese and non obese

groups

IParametersmetes(Group A (non |Group B [t-value P value

obese) (obese)
Supine ( mm of |118. 65+7.73 (131.30+7.7 [7.3117
Hg) 77.65+4.68 |4 9.6932 0.0001 (HS)
Systolic BP 87.10+4.01 0.0001 (HS)
IDiastolic BP
Resting 68.8 £2.30  |77.20+5.61 4.3788 0.0004(HS)
pulse(bpm)

13.10+1.66 |14.30+1.49 [1.6971 0.1069(NS)
IRespiratory
IRate(pm)
40 mm 42.90+2.64 [37.80+3.82 [3.4692 0.0027(HS)
[Endurance test
(in sec)
VO2 56.00£2.87 [48.30+5.14 4.1349 0.0006 (HS)
imax(ml/Kg/min)
[Fatigue index  [64.20+4.64  [56.20+5.05 [3.6893 0.0017 (HS)

Table -2 Shows comparison of Physical Fitness parameters as follows:
1. Group B subjects showed highly significant increase in systolic BP
and diastolic BP (p<0.0001) when compared to Group A in changes
from the observed values.

2. Group B subjects showed highly significant increase in resting
pulse rate (p<0.0001) and non significant respiratory rate (0.1069)
when compared to Group A in changes from the observed values.

3. Group B subjects showed highly significant decrease in 40 mm
Endurance test (p<0.0027), VO2 max (0.0006), and Fatigue index
(0.0017) when compared to Group A in changes from the observed
values.

Table 3: Classification of obesity based on measurement of BMI
according to WHO 11

INormal -- 18.5-22.9
Average Overweight -->23

At risk --- -- Increased 23-24.9
Obese —I — Moderate ---25-29.9
Obese — I Severe 30
Disscussion:

Physical inactivity is the fourth leading risk factor for global mortality.
These diseases have been strongly associated with unhealthy lifestyles
habits, including inappropriate nutrition, lack of exercise, smoking,
alcohol consumption, caffeine overuse and improper sleeping habits.

Healthy active living benefits both individuals and society in many
ways, for example, by increasing productivity, improving morale,
decreasing absenteeism, and reducing health care costs. Other benefits
include improved psychological well being, physical capacity, self
esteem and the ability to cope with stress. It is well established that
regular moderate or vigorous intensity exercise will lower the risk and
symptoms associated with co morbidities of obesity. This trend is
present in all societies, rich and poor, developed and developing
countries.12 The present education system has helped to improve the
education standards. But, the non active sedentary stressful life has
made the youth physically unfit. Now, the time has come to consider
about the physical fitness and exercise in the adult age group. Realizing
this fact, educationalists have recommended minimal physical
exercise in the curriculum5. Physical Fitness Index scores are useful
measure of fitness for strenuous exercises. Physical fitness has three
main aspects: static fitness (absence of disease), dynamic fitness
(ability to perform strenuous work) and motor skill fitness. Of these
three, dynamic fitness is very important and can be measured by the
Harvard Step Test.13 Aerobic capacity or maximum oxygen uptake
capacity (VO2 max) has been widely considered to be reliable and
valid measure of cardio respiratory fitness14. Hence we studied these
parameters in our institute.

Conclusion : There was significant difference in the Physical Fitness
parameters (40 mm Endurance test , VO2 max , and Fatigue index )
values between obese and lean subjects. This paves the way for
implementation of early interventional programs (weight reduction,
life style changes, and physical exercises) to prevent the onset of
obesity related cardiovascular sequelae in the future by early
intervention.
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