Influence of regular swimming learning
on the parameters of the respiratory system
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Abstract

Objective of the study was to identify the level of development of the respiratory system in experienced swimmers.
Methods and structure of the study. The scientific work involved 37 young men who have been swimming every day for
the last 2 years: during the day they swam for 1 hour - 12 people; swam for 40 minutes a day - 14 young men; swam for
30 minutes a day - 11 people. The assembled control group consisted of 17 young men who had never been involved in
sports. The state of the respiratory system was taken into account and the results were statistically processed.

Results and conclusions. In the case of regular swimming lessons, an increase in the volume and speed indicators of
the respiratory system was revealed. Their greatest severity was in athletes who train for an hour a day. Apparently, swim-
ming lessons, as training lengthens, increase the degree of development of the muscles of the upper shoulder girdle
and chest while expanding the bronchi and increasing the available physical capabilities. As a result of learning to swim
in the youthful body, the development of the pulmonary system and muscles, which provide the breathing process, is

enhanced. This increases as the daily swimming sessions lengthen.
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Introduction. The development of the pulmonary
system is of great importance for effective training in
any sport, as it ensures the overall performance of the
muscular system, and hence physical capabilities [3].
Itis clear that in order to achieve high efficiency of any
sports activities, a significant development of all ele-
ments of the respiratory system is required [3]. A very
high physiological significance is the large lumen of
the airways, the diameter of the alveoli and the fitness
of the muscles involved in the process of external res-
piration [1]. Of great interest is the influence of swim-
ming training on the dynamics of the parameters of the
pulmonary system. For this reason, in sports science,
there is still a high interest in the development of the
respiratory system in swimmers, depending on the
level of regular exercise.

Objective of the study was to identify the level of
development of the respiratory system in experienced
swimmers.

Methods and structure of the study. In the
work, 37 young athletes (17-21 years old) were ob-
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served, who daily for the last two years were swim-
ming in the pool for 1 hour a day - 12 people, 40 min-
utes a day - 14 people, 30 minutes aday - 11 people.
A control group was also recruited, consisting of 17
young men (17-21 years old), who had not previously
been associated with sports activities and had daily
low muscle activity. All young men included in the
study, included in all observed groups, were clinically
healthy.

The biological characteristics of the respiratory sys-
tem in the course of the study were determined during
the use of the apparatus “Spiro-Spectrum”, produced
by the NeuroSoft enterprise (Russia). During the use
of this device, the volumetric and velocity parameters
of the lungs were determined. Mathematical process-
ing of the registered results was carried out during the
calculation of the Student’s criterion.

Results of the study and their discussion. Achiev-
ing a pronounced sports result is possible with suf-
ficient development of the vital capacity of the lungs
(VC). This parameter reflects the area of the entire
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respiratory surface of the alveoli of the lungs. As this
characteristic increases, there is an increase in the
process of gas exchange between the blood and
alveolar air, which means that an increase in me-
tabolism is achieved in all internal organs. In physi-
cally developed people, the value of VC can fluctuate
widely and depends on the severity of regular physi-
cal activity [9]. There is a clear relationship between
the value of this indicator and the level of sports re-
sults in any sport.

In the control, VC was low (table 1). In observed
swimmers, this value was higher in all cases. This
indicator was the lowest in young swimmers who
trained for 30 minutes a day - 5.29 £ 0.17 I, this indi-
cator was found to be higher in swimmers who swim
40 minutes a day - 5.49 £ 0.15 |, and even higher it
was found in swimmers. daily for 1 hour - 5.92 +0.19
liters.

The same regularity in the ratio of parameters be-
tween groups took place for the magnitude of the
forced vital capacity of the lungs (FVC). In the com-
parison group, the FVC value was 3.72+0.32 liters. In
the observed swimmers, this parameter was greater
and amounted to those who swam daily for 1 hour a
day -5.99 + 0.20 liters.

The inner diameter of the bronchi is very signifi-
cant in terms of the implementation of respiratory
acts. As it increases, the resistance of the bronchi to
the air stream coming from the atmosphere decreas-
es, and the more air can be inhaled during active in-
spiration under load. With an increase in the lumen
of the bronchi, ventilation of the lungs is intensified.
One might think that the high patency of the bronchi
provides a sufficient level of energy received in the
cells of the body, which is especially important for
athletes.

The amount of air released under conditions of
forced expiration during the first half second and dur-
ing the first second (FEV0.5 and FEV1) was maximal in
persons swimming during the day for 1 hour (3.72 %
0.121and 5.30 £0.1811).

Swimmers who train for 1 hour a day, have the
ability to release during one exhalation the maxi-
mum volume of air in the first half second and the
first second of the act of exhalation. In swimmers
during the day for 40 minutes and 30 minutes, these
parameters were lower, but exceeded the control
level. In persons included in the control, the FEV1
value was 2.81 £ 0.28 |, and the FEV value of 0.5 was
1.80£0.14 1.

Table 1. Characteristics of the respiratory system in the examined
Swim for 60 min- ‘ Control, ‘ pl1-2 ‘ p2-3 ‘

Respiratory Swim for 30 min- Swim for 40 min-

characteristics | utes aday n=11(1) | utes a day n=14(2) | utes a day n=12(3) n=17

FVC, | 5,33+0,28 5,66+0,22 5,99+0,20 3,72+0,32 <0,05
p<0,01 p<0,01 p<0,01

VC, | 5,29+0,17 5,49+0,15 5,92+0,19 4,15%0,27 <0,05
p<0,01 p<0,01 p<0,01

FEV1, 1 4,64+0,20 4,92+0,26 5,30+0,18 2,81+0,28 <0,05
p<0,01 p<0,01 p<0,01

FEV 0.5, 3,30+0,15 3,55+0,18 3,72+0,12 1,80+0,14 <0,05
p<0,01 p<0,01 p<0,01

Tpve, s 0,08+0,02 0,07+0,02 0,06+0,01 0,12+0,05|<0,05|<0,05| <0,01
p<0,01 p<0,05 p<0,01

Texh, s 1,91+0,14 1,77+0,17 1,61+0,16 2,31+0,13 <0,05
p<0,05 p<0,05 p<0,01

MVWV25, I/s 8,19+0,22 8,47+0,37 8,79+0,26 6,39+0,25
p<0,01 p<0,01 p<0,01

MVWV50, I/s 6,12+0,33 6,35+0,34 6,71£0,30 4,32+0,23
p<0,01 p<0,01 p<0,01

MWV75, /s 3,11+0,41 3,29+0,30 3,49+0,28 2,35+0,18 <0,05
p<0,01 p<0,01 p<0,01

AW25-75, /s 5,22+0,23 5,48+0,34 5,79+0,23 4,22+0,21 <0,05
p<0,01 p<0,01 p<0,01

Note: p - the significance of the differences in the indicators taken into account in the young men included in the groups of athletes and in

the control group.
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In the most trained swimmers, it was possible
to note the highest values of the instantaneous ex-
piratory volumetric velocity and the average volu-
metric velocity during the implementation of FVC
(AVV25-75).

Volumetric instantaneous velocity during expira-
tion at 25% of the FVC volume in young men swim-
ming daily for 1 hour reached 8.79+0.26 I/s, at 50%
of the FVC value - 6.71£0.30 I/s , in the conditions of
the implementation of the act of exhalation by 75% of
the FVC value of 3.49+0.28 I/s. In the course of tak-
ing into account the value of FVC in the range from
25% to 75%, the average volumetric velocity reached
5.79+0.23 I/s in swimmers swimming an hour a day.
This face was somewhat inferior to athletes who swim
a day for 30 minutes or 40 minutes. However, the in-
dicators of the examined swimmers turned out to be
higher than the control value, which indicated a very
significant level of training in athletes of the respira-
tory muscles and the development of tracheobron-
chial structures in comparison with persons leading a
physically inactive lifestyle.

In the observed young men, the duration of ex-
piration of FVC (Texh) and the time required to ex-
hale during the rapid implementation of exhalation
(Tpve) were evaluated. The latter indicator turned
out to be the lowest among swimmers who swim for
1 hour a day (0.06+£0.01 s) in comparison with other
surveyed.

Evaluating the results found in the work, it was
clear in the observed swimmers that regular muscle
loads stimulate the work of vital organs [2]. The great-
est development of the indicators taken into account
was observed in those who floated one hour a day.
Those who swim during the day for 30 minutes and
40 minutes were slightly inferior to them in terms of
the parameters taken into account due to the impact
on their body of a slightly lower physical load. At the
same time, the pulmonary system of all swimmers was
functionally more developed than that of untrained in-
dividuals. This proved a great biological benefit from
systematic physical training, which was confirmed by
the observations available in the literature on repre-
sentatives of other sports [4].

Conclusions. The formation of a large reserve
potential of the respiratory system provides its great
functionality, which is especially necessary in terms of
swimming. During these trainings, significant volumet-
ric and speed characteristics of the pulmonary system
are formed. These changes can be considered a con-
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sequence of regular swimming lessons with training of
the muscles that implement the act of breathing, as
well as leading to the expansion of the lumen of the
trachea and bronchi. In the case of an increase in daily
swimming activities, there is an increase in the func-
tional capabilities of the respiratory system, which
reach a very high level in swimmers who train for at
least 60 minutes daily.
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