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Abstract

Title: The Effect of Hypoxic Training on Selected Physical, Skill,
and Physiological Variables, and Performance Times of Junior Swimmers
at Al-Mukhtar Club for Swimming and Sports (Tripoli)

Objectives: This study aimed to investigate the impact of hypoxic
training on selected physical, skill, and physiological variables among the
research sample.

Methodology: The researcher employed an experimental approach
using a one-group pretest-posttest design. A purposive sample consisting
of seven (7) short-distance freestyle swimmers from Al-Mukhtar Club for
Swimming and Sports was selected to conduct this study.

Conclusions: The researcher reached the following conclusions: a.
The training program has a noticeable impact on the physical variables
investigated in this research. b. Hypoxic training contributed to the
improvement of physiological variables among the sample members. c.
Hypoxic training led to the enhancement of pulmonary functions among

the sample members.
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((The effect of hypoxic training on some physical, skill and functional
variables of junior swimmers of Al-Mukhtar Swimming and Sports
Club (Tripoli))

Introduction

The significant developments in all fields, including sports, have brought
about a qualitative leap in various sporting activities, thanks to the
introduction of all modern technological developments and the use of
equipment for sports activities Studies and research in the field of sports
training and sports physiology have raised the physical and functional
level of athletes by providing us with an accurate description and analysis
of the responses and adaptations that occur in the body's various cells as a
result of executing physical loads.

Mufti lbrahim (2001 AD) indicates that sports training is a physical
educational process that aims to achieve high results. It is necessary to
pay attention to the process of selecting training loads until the required
adaptation process, whether from the physical aspect. Or physiological in
order to avoid reaching the stage of stress or fatigue, and since one of the
most important goals of training is to raise the players’ physical abilities
to the maximum possible, therefore those working in the sports field,
when trying to develop players, need to be familiar with the information
related to training methods and means because of their Impact on the
development of physical qualities in general and the physical and
physiological requirements of any competition, in addition to its positive
impact on the player’s skill level (Hamad, 2001, p. 31)

Ali Al-Baik (1997) points out that oxygen control training means training
in a lack of oxygen through physical training (physical effort) during
which the breathing process is intentionally controlled, as the number of
times of breathing during performance is reduced in a calculated manner,
which calls for vital reactions such as (increased pulse rate - increased
lactate level in the blood and increased oxygen debt).

And so on, from the vital reactions that work to compensate for the lack
of oxygen, and these exercises, after adapting to them, lead to the
possibility of meeting conditions of oxygen deficiency with better
efficiency (Al-Baik, 1997, page 301)

The problem:

Swimming has a special effect on the respiratory system by increasing the
efficiency of gas exchange in the alveoli, which increases their ability to



exchange oxygen to meet the required oxygen requirements and increases
lung capacity

By increasing the number of breaths per minute, and increasing the
volume of inhalation per minute, the alveolar capacity increases as a
response to the adaptation that occurs with these physiological changes
(Saeed, 2006, p. 3)

Most aspects of swimming are determined by a swimmer's breathing
capacity. The question here is: does good, skilled swimming enable a
swimmer to breathe efficiently, or is it the functional adequacy of the
respiratory system that enables a swimmer to swim skillfully?

Swimming training requires high aerobic capacity to provide the oxygen
transported by red blood cells, which doubles as a result of the increased
energy demand from the muscles and other body parts. This increase in
blood volume leads to an increase in the size of the heart.

As well as increasing the cardiac output, that is, the volume of blood
pumped out in one stroke, by continuing to train, all of this requires an
increase in the diameter and density of the blood vessels in the muscles to
match the effort exerted and the need for fuel. Through the researcher’s
interest in swimming and his work as an assistant swimming coach, he
noticed that there was a deficiency in the breathing process, and this had a
negative impact on the skill and physical aspects, which was reflected in
the race time, as he noticed that most swimmers inhaled air in an irregular
manner in terms of the direction of inhalation. Also in terms of the
number of times breathing during the swimming distance, sometimes
once with every 3 strokes and sometimes after every 2 strokes and
sometimes the head is exaggeratedly out of the water, which affects the
skill aspects and the movement of the body inside the water and slows
down the swimmer’s speed. This is what prompted the researcher to
research this aspect

From the above, the research problem revolves around how to develop
and enhance the aerobic capacity of the swimmers’ respiratory system,
which in turn improves the physical and skill aspects and raises
functional efficiency, and whether it is better to use hypoxic training that
reduces oxygen during swimming. Research on the importance of
respiratory muscle training has been mixed. Some studies have reported
changes in blood lactate, heart rate, and ventilation after respiratory
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muscle training. Other studies have denied these changes, making it a
path that requires further research and investigation.

Objectives:

The research aims to identify:

1. The effect of hypoxic training on some physical variables among the
research sample.

2. The effect of hypoxic training on some skill variables among the
research sample.

3. The effect of hypoxic training on some functional variables among the
research sample.

Hypotheses:

The researcher hypothesizes:

1. There are significant differences between the pre- and post-test scores
in the physical variables of the research sample.

2. There are significant differences between the pre- and post-test scores
in the skill variables of the research sample.

3. There are significant differences between the pre- and post-test scores
in the functional variables of the research sample

- Study Procedures

Methodology Used

The researcher used the experimental method with pre- and post-test
measurements to suit the nature of the study.

Study Sample

The sample was selected from (7) trainees at Al-Mukhtar Swimming and
Sports Club to conduct this study.

Spatial Scope

Al-Mukhtar Swimming and Sports Club (Tripoli)
Tools Used

- Medical Scale

- Dynamometer to measure muscle strength (arms, legs, and back)
- Tape to measure back flexibility

- Blood oxygen saturation meter (sphygmomanometer)
- Pulmonary function test (PFT)

Tests Used in the Research

Physical Tests

- Muscle strength of the legs, arms, and core
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- Flexibility

- Agility

- Power characterized by speed
Functional tests

- Respiratory efficiency

- Hemoglobin level

- Maximum oxygen consumption
Skill Tests

- Number of breaths per 50 meters

- Direction of inhalation while swimming
- Number of arm strokes per 50 meters

Exploratory experiment.

The researcher conducted a field visit to the friendly tournament held on
Friday, August 23, 2024. While swimming, he observed that most of the
swimmers had breathing difficulties, either during inhalation or in the
number and regulation of breaths

Pre-measurements

The researcher conducted pre-measurements on the research sample on
Saturday, April 19, 2025, in the presence of both the club supervisor and
the coach

Training Program

After reviewing previous studies and scientific research, and after
preparing the training program and presenting it to experts, the researcher
arrived at the design of the training program. The duration of the training
program was 48 training units, at a rate of 4 training units per week, with
each unit lasting between 30 and 45 minutes. Attachment No. ()

Main experiment.

The researcher conducted the main experiment by applying the hypoxic
training exercises used in the training program to the research sample
members during the period from April 22, 2025 to August 4, 2025, at a
rate of (two training units) per week, totaling 24 training units of hypoxic
training for the program as a whole

Post-measurements

After implementing the program, the researcher conducted post-
measurements on the research sample using the same conditions, tools,
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and methods used in the pre-measurements on Wednesday, August 6,
2025.

Conclusions

In light of the statistical coefficients for the set of measurements and tests
under study, as well as the presentation and discussion of the results, the
researcher reached the following set of conclusions:

A. The training program had an impact on the physical variables used in
the study.

B. Hypoxic training in water helped improve the physical variables under
study.

Hypoxic training helped improve physiological variables in the sample
individuals.

D. Hypoxic training led to improved pulmonary function in the eye
individuals.

E. Hypoxic training led to improved breathing in the swimmers and
regulation of the inhalation and exhalation process.

F. The training program used led to an improvement in the numerical
level of the sample individuals

Recommendations.

Within the scope of the study's procedures, its findings, and the
conclusions reached by the researcher, the researcher recommends the
following:

A. Use hypoxic training as part of swimmers' training programs, as it has
benefits in improving swimmer performance.

B. Use of hypoxic training regulates the breathing process, including
inhalation and exhalation.

C. Using hypoxic training with long-distance swimmers to improve and
develop the swimmer's aerobic capacity.

D. Using hypoxic training with other sports, such as strength and
conditioning.

E. When using hypoxic training, the intensity and duration of the training
must be taken into account.
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