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ABSTRACT

Background: Healthy living and physical fitness are closely related. Physical activity is known to improve physical
fitness and to reduce morbidity and mortality from numerous chronic ailments. This study was done to evaluate the
effects of aerobic exercise on pulmonary function tests in healthy adult volunteers. Exercise is the body’s most
common physiologic stress, and it places major demands on the cardiopulmonary system

Methods: The present study was done to study the effects of aerobic exercise on pulmonary function tests in 65
healthy adult volunteers in age group of 20- 35 years. The same volunteers were chosen as both study as well as
control group in order to minimize the confounding factors and make the study reproducible. The pulmonary function
tests were carried out with a computerized spirometer medgraphics.

Results: The study revealed that the pulmonary functions are improved after undergoing aerobic exercise training.
Regular aerobic exercise is related to better cardiorespiratory efficiency and good pulmonary function. Higher lung
volumes and flow rates were achieved in aerobic trainees after their training period, as compared to their own values
obtained before their training period.

Conclusions: The present study suggests that there is an improvement in pulmonary functions following aerobic
exercise training. Hence regular physical activity causes many desirable physiological, psychological and physical

changes in the individual.
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INTRODUCTION

Healthy living and physical fitness are closely related.
Physical activity is known to improve physical fitness
and to reduce morbidity and mortality from numerous
chronic ailments.® Previous studies have shown that
regular exercise training and good physical fitness are
related to better pulmonary functions.

One such programme is aerobic or cardiovascular fitness.
Aerobic exercise is an important component of
pulmonary rehabilitation for patients with chronic
obstructive pulmonary disease (COPD).?  Pulmonary
function is a long-term predictor for overall survival rates
in both genders and could be used as a tool in general
health assessment.®> Impaired pulmonary functions are

associated with increased mortality and morbidity. Lung
function parameters were also found to vary in different
settings with results suggesting that the size of lung is
governed by genetic, environmental, and nutritional
factors.* There are very few studies on aerobic exercise
and pulmonary function in general population.” Most
studies on the effects of physical activity are cross
sectional ones, on special populations such as athletes or
patients with COPD.%®

Physical activity rehabilitation is widely used in patients
with pulmonary diseases. Exploration of the relation
between aerobic exercise and respiratory functions, will
aid in understanding the mechanisms of how aerobics
improve patient’s quality of life and in finding a better
way to evaluate the effects of rehabilitation.
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The present study was carried out to investigate the
relationship between aerobic exercise and pulmonary
functions in healthy adult volunteers.

METHODS

The study was carried out after the approval from ethics
committee in 65 healthy adult volunteers in the age group
of 20-35years who visited the fitness centre having
treadmill facility and had not yet started to exercise but
was keen to exercise and ready to volunteer for the study.

The same volunteers were chosen as both study as well as
control group in order to minimize the confounding
factors and make the study reproducible.

Inclusion criteria

e Healthy adults of age group 20-35 years willing to
actively participate in jogging on treadmill.

e Volunteers willing to participate in 30 minutes of
continuous session of jogging on treadmill 5 times a
week with 5 minutes of warm-up exercise before
jogging and 5 minutes of cool down ex-ercise after
the jogging. They were told to achieve a training
intensity of 70-85%.

e Volunteers willing to undergo sixteen weeks of
continuous exercise training.

Exclusion criteria

e Subjects with history of bronchial asthma, COPD,
Tuberculosis and known cardiac and respiratory
diseases.

e Subjects with history of smoking ,alcohol, severe
chest trauma, obvious chest and spinal deformity.

e Subjects who were chronically ill.

e Subjects on medications for long duration.

e Subjects with history of any major surgery (cardiac,
pulmonary, abdominal) related to study.

e Subjects undergoing any physical conditioning
program.

e Subjects with history of active sports training.

e Subjects with history of hypertension, diabetes
mellitus.

e Subjects suffering from arthritic disorders, skeletal
deformities, or neuromuscular abnormalities.

Equipment’s

e Computerized  spirometer  manufactured by
MedgraphicsR cardiorespiratory diagnostic systems,
USA which consists of Breeze Suit version 6.2c
software, CPFS/D TM  USB and pre Vent TM
pneumotach.  This  spirometer assembly s

programmed to measure various pulmonary
functions. FVC, SVC, MVV test  protocols were
used in this study.

e  Stop watch.

Parameters measured

e FVC (litres) [Forced Vital Capacity]

FEV1 (litres) [Forced Expiratory Volume in 1st
Second ]

FEV1/FVC

FEFmax (litres/sec) [Forced Expiratory Flow Max]
IC (litres) [Inspiratory Capacity]

MVV(litres/min) [ Maximum Voluntary Ventilation]

Statistical analysis

Results are entered in Microsoft Office Excel 2007 and
analyzed using the Statistical Package for Social Sciences
(SPSS) version 16. Data is expressed as Mean+ Standard
deviation. Test used is paired ‘t’ test. P value of <0.05 is
considered as significant.

RESULTS

In this study 65 healthy adults in age group of 20-35
years were taken and there pulmonary functions were
studied and compared before and after undergoing
aerobic exercise training.

Mean FVC was 4.56 litres after aerobic exercise training
which is more and statistically significant as compared to
3.7litres before aerobic exercise training (Table 1).

Mean FEV1 was 3.85 litres after aerobic exercise training
which is more and statistically significant as compared to
3.16 litres before aerobic exercise training (Table 2).

Mean FEV1/FVC was 84.38 after aerobic exercise
training which is similar and statistically not significant
as compared to 84.98 hefore aerobic exercise training
(Table 3).

Mean FEFmax was 9.22litres/sec after aerobic exercise
training which is more and statistically significant as
compared to 7.72litres/sec before aerobic exercise
training (Table 4).

Mean IC was 3.22litres after aerobic exercise training
which is more and statistically significant as compared to
2.31litres before aerobic exercise training (Table 5).

Mean MVV was 174.25litres/min after aerobic exercise
training which is more and statistically significant as
compared to 135.00litres/min before aerobic exercise
training (Table 6).
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Table 1: Comparison of FVC before undergoing aerobic exercise training and after undergoing aerobic exercise
training (FVC (litres).

Parameter

((WYEERES]D))]

Before aerobic exercise training

After aerobic exercise P value

training (Mean£SD)

3.70+0.67

FVC (litres)

4.56+0.70 0.0001*

By paired t Test, * Significant.

Table 2: Comparison of FEV1 before undergoing aerobic exercise training and after undergoing aerobic exercise
training (FEV1 (litres).

After aerobic exercise
training (Mean £ SD)

training

P value

Parameter Before aerobic exercise
(Mean * SD)

FEV1(litres) 3.16+0.56

3.85+0.58 0.0001*

By paired t Test, * Significant.

Table 3: Comparison of FEV1/FVC before undergoing aerobic exercise training and after undergoing aerobic
exercise training (FEV1/FVC).

Parameter

(Mean + SD)

Before aerobic exercise training

After aerobic exercise training P value

(Mean = SD)

FEV1/FVC

84.98+3.98

84.38+2.81 0.284(NS)

By paired t Test, Not Significant (NS)

Table 4: Comparison of FEFmax before undergoing aerobic exercise training and after undergoing aerobic
exercise training (FEFmax (litres/sec)).

Before aerobic exercise

Parameter

7.72+1.13

FEFmax (litres/sec)

After aerobic exercise training
Mean+SD
9.22+1.29

P value
0.0001*

By paired t Test, * Significant.

Table 5: Comparison of IC before undergoing aerobic exercise training and after undergoing aerobic exercise
training (Inspiratory capacity (litres)).

Before aerobic exercise training

After aerobic exercise training P value

Parameter (Mean + SD)
IC(litres) 2.31+0.74

(Mean = SD)

3.22+0.64 0.0001*

By paired t Test, * Significant

Table 6: Comparison of Mean MVV before undergoing aerobic exercise training and after undergoing aerobic
exercise training (MVV (litres/min)).

Parameter

Before aerobic exercise training

After aerobic exercise training

(MeanxSD)
135.00£27.50

MVV((litres/ min)

(MeanSD)

174.25+33.07 0.0001*

By paired t Test, * Significant

DISCUSSION

Results indicates that Pulmonary function tests after
undergoing aerobic exercise training were better as
compared to before undergoing aerobic exercise training.
Mean values of FVC, FEV1, FEFmax, IC, and MVV are
more and statistically significant after undergoing aerobic
exercise training than before undergoing aerobic exercise
training. Mean value of FEV1/FVC is similar and

statistically not significant before and after undergoing
aerobic exercise training. Thus positive relationship
between aerobics training and pulmonary function was
supported by our data. Other studies comparing
respiratory function among men and women engaged in
various sports found that sports person have better level
of pulmonary function than sedentary people.?

International Journal of Research in Medical Sciences | June 2016 | Vol 4 | Issue 6 Page 2061



Angane EY et al. Int J Res Med Sci. 2016 Jun;4(6):2059-2063

Present study result is supported by Cheng YJ et al. study
in which the physical activity improved pulmonary
function in healthy sedentary people.® Farid R et al.
showed an improvement in pulmonary function with
aerobic exercise training in asthma patients.” Nourrey C
et al. showed in a prospective study that aerobic exercise
improves pulmonary function and alters exercise
breathing pattern in children.? Fitch KD et al. studied the
effect of five months swimming training on school
children with asthma and found improved lung function,
and improved posture and fitness.”® Kaufman C et al.
studied the effect of aerobic training on ventilatory
efficiency in overweight children, and found that the
training helped to reverse the decrements in
cardiopulmonary function observed over a period of time
in overweight children.'* Bharali R et al studied the effect
of aerobic exercises in 100 medical students and
concluded that the spirometric variables increased after
acute exercise and the values were higher in boys than in
girls."® Shashi M, et al in a study conducted on Punjab
young male adults concluded that regular exercise
enhances physical capabilities and physiological
responses of the human body and the lungs are no
exception.™®

Present study showed effects of aerobic training on
pulmonary function in healthy postmenopausal women.
Aerobic exercise training was done for 8 weeks and 3
sessions per week. After 8 weeks of training,
anthropometric parameters and VO, Of active group
showed a significant increase. Furthermore, aerobic
exercise training causes a significant increase in FVC and
FEV1 parameters of pulmonary functions. Thus study
shows that aerobic training leads to increase in the
strength and/or endurance of the respiratory muscles.*’

With respect to significant increase in FVC after
undergoing aerobic exercise training were due to
strengthening of respiratory muscles (expiration and
inspiration muscles). Muscular exercise increases the rate
and depth of respiration and so improves FVC, the
consumption of O, and the rate of diffusion. Breathing
exercise promotes a more efficient breathing pattern,
improvement in ventilation and increases in FVC, the
increase in FVC post exercise might be related to the
enhanced strength of respiratory muscles  following
training, a reduction air way resistance and the process of
motivation which enforces the subject to take deep
inspiration and fill all air passages after training.’® The
training induced increase in aerobic  enzyme levels and
oxidative capacity of respiratory musculature contribute
to enhanced ventilator muscle function.

FEFmax is a simple index of pulmonary function often
used in clinical and epidemiological studies for the
assessment of ventilator capacity. It is effort dependent
and reflects the status of large airways. FEFmax is the
single best test for the ventilator efficiency. The
difference in the values of FEFmax after undergoing

aerobic exercise training compared to before undergoing
aerobic exercise training is statistically significant.

The mean values of FEV1 as a percentage of FVC
(FEV1/FVC %) were found to be almost similar in both
groups. The difference was statistically not significant.
The subjects were healthy adults and free from any
respiratory diseases hence the ratio of FEV1/FVC was
found normal.*

The mean values of MVV after undergoing aerobic
exercise training was higher and statistically significant
as compared to before undergoing aerobic exercise
training. The higher MVV is advantageous for physical
work capacity of the volunteers.* The findings of this
study supported the view expressed by Leith DE et al that
endurance training increases the lung capacity, sustained
ventilation and thus MVV.'® The higher MVV values
after undergoing aerobic exercise training is in
accordance to findings of Shapiro W et al who observed
that athletes have larger mean vital capacity and MVV.%

These results indicate that there is significant difference
in the static lung volumes as well as flow rates amongst
the groups. This indicates that regular exercise has a
facilitatory effect on functioning of lungs. The possible
explanation for this could be that regular forceful
inhalation and deflation of the lungs for prolonged
periods leads to strengthening of respiratory muscles. The
physical training must have helped in developing reduced
resistance to respiration and greater endurance in
respiratory muscles, accounting for increased FVC,
FEFmax and MVV.

This is advantageous for the physical work capacity in
volunteers. Also the flow rates were shown to have
higher values after undergoing aerobic exercise training.
These flow rates are effort dependent. During training
there is adaptation to frequent higher ventilatory load
which might bring about some structural changes that
may lead to less compression of airways at lower lung
volumes. Hence regular physical activity causes many
desirable physiological, psychological and physical
changes in the individual. Thus lifestyle modification by
including daily physical activity for better health is
suggested.

CONCLUSION

The present study suggests that there is an improvement
in pulmonary function following aerobic exercise
training. There is significant positive relationship
between aerobics training and lung  functions in healthy
adults. The improvement in pulmonary function could be
due to increased strength of respiratory muscles,
improved thoracic mobility and balance between lung
and chest elasticity gained from regular exercise. The
positive role of aerobics in improving respiratory
functions in healthy individuals proves that exercise can
be considered as an important component of pulmonary
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rehabilitation for patients with lung diseases. So,
pursuing exercise regularly will improve pulmonary
function and cause a decline in morbidity and mortality
due to lung causes.
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