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The purposes of the study were to find out the maximum change in respiratory rate
following an exercise bout and to study the recovery period of respiratory rate after
completing an exercise bout in three categories of women - obese, normal and lean.
Multiple group design with three independent groups was considered for the present
study, age ranging between nineteen to twenty four years for the study from
West Bengal. The students were further divided into three groups of 13
students according to overweight or obese group (S1), Normal group (S2) and Lean
or underweight group (S3). Respiratory rate was considered as criterion of the present
study and it was measured manually by observation of breath in and breathe out per
minute. Standard stop watch was used for time specification. Step up and down for five
minutes was used as exercise protocol. The data collected were statistically
analyzed through Analysis of Variance (ANOVA) to find outthe significant
difference among three groups at 0.05 level of significance. Findings have
revealed that respiratory rate significantly increased for all groups of subjects
immediately after exercise.

INTRODUCTION energy, and remove carbon dioxide, the
waste product created when we produce

energy. The heart pumps the oxygen to the

improves quality of life. Any type of
physical activity counts as exercise. It could
be planned sport such as running,
swimming, tennis or bowls, an exercise
training programme, or a hobby such as
cycling or walking. It could also include
physical activities which are part of your
daily life, such as gardening, cleaning or
walking to the shops. During exercise, two
of the important organs of the body come
into action: the heart and the lungs. The
lungs bring oxygen into the body, to provide
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muscles that are doing the exercise.

When we exercise and our muscles work
harder, our body uses more oxygen and
produces more carbon dioxide. To cope with
this extra demand, our breathing has to
increase from about 15 times a minute (12
litres of air) when we are resting, up to about
40-60 times a minute (100 litres of air)
during exercise. Our circulation also speeds
up to take the oxygen to the muscles so that
they can keep moving.
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When our lungs are healthy, we can keep a
large breathing reserve. We may feel ‘out of
breath’ after exercise, but we will not be
‘short of breath’. When we have reduced
lung function, we may use a large part of our
breathing reserve. This may make us feel
‘out of breath’, which can be an unpleasant
feeling, but it is not generally dangerous. It
is normal to get breathless during exercise.
However, regular exercise can increase the
strength and function of our muscles,
making them more efficient. Our muscles
will require less oxygen to move and they
will produce less carbon dioxide. This will
immediately reduce the amount of air we
need to breathe in and out for a given
exercise. Training also improves our
circulation and strengthens our heart.

Exercise will improve our overall physical
and psychological well-being. It can
decrease the risk of developing other
conditions such as stroke, heart disease and
depression. Regular exercise is also one of
the most important interventions to prevent
the onset of type-II diabetes. In order to stay
healthy, we should do 30 minutes of
moderate exercise five days per week. For a
healthy person, moderate exercise might be
walking at a pace of 4 to 6 km per hour.
During exercise there is an increase in
physical activity and muscle
cells respire more than they do when the
body is at rest. The heart rate increases
during exercise.

The rate and depth of breathing increases -
this makes sure that more oxygen is
absorbed into the blood, and more carbon
dioxide is removed from it. The short-term
effect of exercise on respiratory system is
usually quite extensive and that is mainly
due to the changes in the concentration of
oxygen and carbon dioxide in the blood. It is
due to these changes that we will notice our
breathing rate go up quickly. This also
makes our intercostals muscles, diaphragm,

and other muscles involved in the expansion
of thoracic cavity to work harder. This in
turn will make it possible for us to inhale
more air to deal with the increased demand
for oxygen. When we exercise, our adrenal
gland becomes active and prepares us for the
hard work by releasing adrenaline and
noradrenalin. These hormones affect the
way our heart transports carbon dioxide and
oxygen throughout the body. This requires
our heart to beat stronger, and this is where
the hormones will help by stimulating the
sympathetic nervous system. Our heart rate
will increase and our cardiac output will go
up to help us deal with the strenuous
physical activity.

Exercise leaves an effect on our diaphragm
and intercostals muscles, and regular
exercise will help strengthen the respiratory
muscles. Over time, this also helps chest
caving become larger. The respiratory
volume goes up immediately, and regular
exercise leads to an increase in overall
efficiency of our respiratory system. In fact,
people who exercise regularly develop an
improved ability to consume oxygen during
maximal exercise.

II. METHODOLOGY

Thirteen college going female students,
age rangingbetween nineteen to twenty
four years from West Bengal was
selected for this study. The students
were further divided into three groups
according to overweight or obese group
(S1), Normal group (S2) and Lean or
underweight group (S3) .Respiratory rate
was considered as criterion of the present
study. Respiratory rate was measured
manually by observation of breath in and
breathe out per minute, for this Step up and
down for five minutes was used as exercise
protocol and standard stop watch was used
for time specification.
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III. STATISTICAL PROCEDURE

The data collected on thirteen college
going female students belonging to
different groups was statistically
analyzed  through  Analysis of
Variance (ANOVA) to find out the
significant difference among the
students at 0.05 level of significance.
All calculations were done by the standard
statistical procedure. Standard statistical
software was used for all the calculations.

IV. FINDINGS

Table-1

The mean value and standard
deviation of respiratory rate at Rest,
Immediate after exercise and the
Recovery period for S-1, S-2 and S-3

immediate after exercise was found

significant statistically.

Table-2

Results of t-test for respiratory rate at
Immediate after Exercise condition for
different groups

Groups Mean t
Considered Difference
S-1 and S-2 6.66 2.03
S-2 and S-3 3.01 0.99
S-3 and S-1 9.68 2.74%*

Subje Rest Immediat | Recovery

ct e after period

Grou Exercise

ps Mea | SD | Mea | SD | Mea | SD
n n n

S-1 206 |23 (37605153 7.0
6 0 6 7 2 1
min

S-2 120.11(20|31.0|3.7|133 |24
6 3 1 4 2 1
min

S-3 200 | 2.8 | 280 |2.8 | 751 | 4.7
1 4 1 4 | min | 4

F- 0.07 9.40%* 0.31
Value

*Significant at 0.05 level (To be
significant at 0.05 level the F-value should
be 4.10)

Table-1 indicated that F-value for resting
respiratory rate and the f-value for recovery
period were not significant statistically but
the f-value for the respiratory rate of

*Significant at 0.05 level (To be
significant the t-value should be 2.23)

Table-2 indicated that‘t” value for S1 — S2
and S2 — S3 were not statistically significant
but ‘t’ value for S1 — S3 was found
significant statistically.

V. DISCUSSION OF FINDINGS

The selected respondents in this study
were young and findings have revealed
that respiratory rate significantly
increased for all groups of subjects
immediately after exercise because
when we exercise our muscles work harder,
our body uses more oxygen and produces
more carbon dioxide. To cope with this extra
demand, our breathing has to increase. The
raise of respiratory rate immediate after
exercise was found highest for S1 group
and lowest for S3 group simultaneously
the recovery period was found longest
for S1 group (15.32 min) and shortest

for S3 group (7.51 min).
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VI. CONCLUSION

It was concluded that there was no
significant difference in recovery period of
respiratory rate among female students
having different body ratio, where as Result
clearly indicated that respiratory rate
increased significantly immediately after
exercise in all categories of female students.
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