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Abstract 

The current research aimed to identify the importance 

of the impact of special exercises in sports, as it has an 

important role in developing physical abilities and 

functional indicators and achieving achievement in 

sports, including track and field events. This requires 

adopting scientific foundations based on accurate 

evaluation and reliance on tests, which are the correct 

way to reach the highest sports levels, as they achieve 

for us in determining the capabilities of disabled players 

according to the type of game and the great 

development in track and field events, including the 

(200 meters) event for the disabled, category (T44), 

and what this event is characterized by specifications 

specific to the elements of physical fitness. The problem 

of the research lies in the fact that these studies have 

addressed a specific aspect of the event, such as 

studying the general physical characteristics of the 

player, ignoring the training aspect of endurance, 

strength and speed, to work on enhancing the states of 

strength and speed and training the states through 

which achievement can be developed. This led 

researchers to pay attention to this sport, as it is one of 

the important games that have entered the fields and 

championships of the Olympic, Paralympic and 

international levels, in addition to being one of the most 

important sports spread in Iraq. Accordingly, this 

research came as an attempt to develop achievement in 

this event and this category in particular for people with 

special needs. The research community and sample: 

The objectives that the researchers set for their 

research and the procedures they use will determine the  

 

nature of the sample they choose. Therefore, the 

researchers randomly selected the research community, 

which is the players of the Diyala Athletics Committee in 

the T44 category, with a number of (4) players. The 

main experiment was conducted for the specified tests. 

The researchers used the following statistical methods: 

arithmetic mean, standard deviation, (T-Test). The 

researchers expect the following results: There are 

positive, statistically significant relationships between 

the research variables. The researchers randomly 

selected the research community, which is the players 

of the Diyala Committee for the Deaf and Mute Athletics 

Event, with a number of (4) players. In light of the 

conclusions reached, the researchers made the following 

recommendations: The training program used with the 

experimental group achieved the desired improvement 

in enhancing strength endurance and speed endurance 

in the post-tests. It also achieved the desired 

improvement in the performance of the 200-meter run 

in the post-tests, as well as the desired improvement in 

measuring both aerobic capacity and vital capacity in 

the post-tests. The researchers reached the following 

recommendations: Adopting the training program used 

to develop strength endurance and speed endurance for 

performance in the 200-meter run for athletes with 

disabilities, category (T44). Providing a variety of 

training equipment to develop the physical and motor 

abilities of athletes with disabilities, category (T44). 

Conducting experimental research to develop other 

physical or motor qualities for athletes with disabilities. 

 

ORIGINAL ARTICLE 

D
O

I:
 1

0
.5

4
4

4
8

/i
jn

2
6

S
3

0
9

 

https://orcid.org/0009-0000-7665-8763
mailto:nibras.adnan@uodiyala.edu.iq
https://doi.org/10.54448/ijn26S309


International Journal of Nutrology (2026) Page 2 of 8 

International Journal of Nutrology, São Paulo, Vol 19,  Suppl 3,  e26S309, 2026   

 

Keywords: Sports. Physical abilities. Accurate 

evaluation. Disabled players. Physical fitness. 

 

Introduction  

The continuous scientific development in various 

fields of life, including sports training, has contributed 

to improving athletic performance and increasing 

achievements. Among the modern methods used to 

develop physical abilities—such as strength and speed, 

which play a significant role in athletics events, 

especially in the 200-meter sprint—are various 

exercises of different intensities. Therefore, this 

research aims to study the effects of these exercises 

and certain physiological indicators on the performance 

of athletes with disabilities in the T44 category [1-3].  

The ongoing scientific advancement across various 

sciences has led to numerous changes in lifestyle 

patterns, and sports training has become one of the 

most prominent fields of interest. This focus has helped 

in discovering many training methods that have 

supported athletes in enhancing their achievements 

across various sports disciplines, particularly the 200-

meter sprint. As a result, we have witnessed 

remarkable accomplishments at the Arab, Asian, and 

global levels due to the implementation of modern 

training methods and the measurement of strength-

specific variables, as well as the scientific selection of 

appropriate exercises by coaches within their athletes' 

training programs, all contributing to the improvement 

of athletic performance [4,5].  

Track and field events in general, and specifically 

the 200-meter sprint, have benefited from this 

development in several countries through the use of 

modern technology and precise devices in sports 

training. Just as training programs have been 

developed for able-bodied athletes, specialized training 

programs have also been created for athletes with 

disabilities (such as the 200-meter sprint), designed by 

experts and specialists in sports training and motor 

disabilities. However, no matter how time progresses 

or athlete capabilities vary, training programs must 

continually be updated [6-10].   

These programs are not built according to the 

capacity or potential of a specific athlete to be applied 

indefinitely, but rather are designed based on the 

athletes' abilities and the possibility of achieving the set 

goals within a specific period. Therefore, when there is 

failure or delay in achieving those goals desired by 

both the coach and the athlete, modifications or 

developments to the training programs become 

necessary in order to help the athlete reach the desired 

level of performance [10-14].   

This research begins by identifying the physical, 

psychological, and mental requirements of the 200-

meter event. As Modamgna, R.1 (2015, p. 187) [15] 

noted regarding the effects of various uphill and 

downhill exercises, such methods are "the optimal and 

best way for the disabled to reintegrate into their 

society, to reconnect with it, and to succeed as 

productive individuals interacting and engaging within 

it" (Osama Riyadh Ahmed and Ahmed Abdul Majeed 

Amin, 1988, p. 26) [2]. From this, the importance of 

the research emerges through understanding the 

effects of special exercises and some physiological 

indicators on the performance of youth athletes with 

disabilities in the 200-meter sprint (T44 category). The 

research problem lies in the fact that previous studies 

have focused on certain aspects of this event, such as 

general physical attributes, while neglecting the 

specific training aspects necessary for improving 

performance in the 200-meter sprint and measuring 

some physiological indicators— particularly for this 

category of athletes.   

This neglect leads to weakened performance, 

making it essential to conduct research aimed at 

developing these aspects. The current research aimed 

to identify the importance of the impact of special 

exercises in sports, as it has an important role in 

developing physical abilities and functional indicators 

and achieving achievement in sports, including track 

and field events.  

  

METHODS  

Study Design   

The researchers adopted the experimental 

research method, as it is suitable for solving the 

research problem and is considered one of the key 

means of obtaining reliable knowledge. The 

researchers employed the experimental and control 

group design, following the STROBE rules.  

  

Ethical Approval  

This was a cross-sectional study conducted in 

accordance with the ethical principles of the 

Declaration of Helsinki (as amended by the 75th WMA 

General Assembly, Helsinki, October 2024). This study 

was approved by University of Diyala. College of 

Physical Education and Sports Sciences, Baqubah, Iraq.  

  

Research Population and Sample  

The researchers randomly selected the research 

community, which is the players of the Diyala Athletics 

Committee in the T44 category, with a number of (4) 

players who are classified by the Diyala Committee 

supervising athletics events, specifically in the 200-

meter sprint for athletes with disabilities in the T44 
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category, and who was being prepared to participate in 

upcoming competitions.  

  

Devices and Tools  

Dell  computer (Pentium 4)  

Canon 2900 laser printer  

Discs (CDs)  

Sports umbrella  

  

Experience  

The researchers conducted experience study on 

Saturday, 31/5/2025, on a sample of (2) athletes from 

the Diyala Committee prior to starting the main 

research. The purpose was to determine appropriate 

research methods and tools (Tables 1 and 2).  

 

Table 1. Shows the percentages of candidate tests for 

special physical abilities.  

N  Physical abilities  Tests  Ratio%  Candidate 
tests  

  
1  
  

  
Speed tests  
  

Extended speed  62  √  

Jump the column for time  12,5    

Three fast forwards  25    

    throw a medical  25    

2  
  

Strength tests  
  

weight ball (2kg) with 
both hands from sitting  

  

elastic force  50  √  

Throwing a medical ball 
weighing (3 kg)  
with one hand for the  
farthest distance of 
movement  

25    

3  
  
  

  
Agility  
  

Barrow test for zigzag 
running (75r4×3) meters  

6    

Shuttle run (4×9) meters  19    

Test 9-3-6-3-9  15    

Source: Own authorship.  

  

Table 2. Shows the agreement ratio of the 

physiological indicators nominated by experts and 

specialists.  

N  Physiological indicators  Percentage of 

agreement %  

The 

candidate  

1  Pulse rate (PR)  50  ×  

2  Anaerobic capacity  40  ×  

3  Pneumatic capacity (Vo2max)  75  √  

4  Blood pressure (Bp)  37  ×  

5  Vital capacity (VC)  75  √  

6  Hemoglobin percentage (Hb)  50  ×  

Source: Own authorship.  

  

Tests Used in the Research  

Physical Tests  

Speed Endurance Test  

(Salman Ali Hussein, 2002, p. 42) [12].  

  

Purpose of the test  

   To measure speed endurance in the legs of 200-

meter sprint runners.  

 

Required tools  

Adhesive tape, flags.  

  

Test description  

The subject stands in a half-squat position, 

prepared to jump, with arms at the sides. Upon 

hearing the whistle, the subject begins jumping 

vertically for a duration of 30 seconds. The test ends 

when the whistle is blown again.  

  

Scoring  

    The score is recorded by counting the number 

of half-squat jumps performed by the athlete within 

the 30-second duration.   

  

Strength Endurance Test  

(Salman Ali Hussein, 2002, p. 43) [12].  

  

Purpose of the test  

    To measure strength endurance in the legs of 

100-meter sprint runners.  

  

Required tools  

Adhesive tape, flags.  

  

Test description  

The subject stands in a half-squat position with 

arms placed behind the neck. Upon hearing the 

whistle, the test begins. The athlete maintains the half-

squat position and continues performing the exercise 

for as long as possible. The test ends when the athlete 

reaches the point of exhaustion.  

  

Scoring  

The score is recorded by counting the number of 

half-squats performed until exhaustion.  

  

200-Meter Sprint Performance Test  

(Alaa Fawad Saleh Alweis, 2009, p. 52) [7].  

  

Purpose of the test  

To measure the performance in the 200-meter 

sprint.  

Required tools:  

1.Track and field stadium  

2.Manual stopwatches  

3.Starting pistol  

4.Recording forms  

5.Support staff  

 

Performance description  

The test begins when the runner’s number 

appears in the running area on the recording form. The 
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athlete takes their position behind the starting line 

upon hearing the command "on the line," then "get 

ready," followed by the sound of the starting pistol, 

signaling the start of the race. The athlete runs 200 

meters at maximum speed. When the runner reaches 

the finish line, the stopwatch is stopped.  

  

Scoring  

The time for each athlete is recorded on a 

specially prepared form in minutes and hundredths of a 

second.  

  

Physiological Tests  

Aerobic Capacity (VO₂max)  

(Ronak Rashid Al-Salhi, 2020, p. 120) [10].  

  

Purpose of the test  

To measure the efficiency of the cardiovascular 

system.  

  

Required tools  

Cassette player to regulate step rate at 90 steps 

per minute, weighing scale.  

  

Scoring method  

Using a graphical chart to determine the 

maximum oxygen consumption (VO2max). One value is 

taken from the pulse column, and another from the 

weight column, and a straight line is drawn between 

them using a ruler. For example, if the test subject 

weighs 70 kg and has a heart rate of 162 bpm, the 

intersection on the chart gives a VO₂max value of 2.4 

liters/min.  

   

Vital Capacity (VC)  

Purpose of the test: To measure vital capacity 

(Ahmed Ismail Al-Ani, 2001, p. 34) [1].  

  

Performance description  

The subject holds the rubber breathing tube 

connected to the spirometer while standing. They 

begin by taking the deepest possible inhalation, 

followed by forcefully exhaling all the air into the 

rubber tube. The device then measures the volume of 

air exhaled.  

  

Recording  

The research team records the results obtained 

from the device, representing the volume of air 

exhaled during the test, measured in liters.  

 

Training Program  

The training program lasted 10 weeks, with three 

training sessions per week, resulting in a total of 7-6 -

2025 training units, implemented from September, to 

31- 7, 2025.  

The researcher employed specific exercise 

organization using the high-intensity interval training 

method, at an intensity level ranging from 80% to 95% 

of the individual's maximum capability for both 

explosive strength and speed-strength.  

The intensity of each training unit was calculated 

based on the difficulty of performance. Repetitions 

were determined according to the intensity levels 

applied during training.  

  

Statistical Methods  

The researchers used the SPSS statistical package 

to process the data.  

  

Results  

Presentation, analysis and discussion of the 

results  

Table 3. Shows the arithmetic mean, standard 

deviations, the calculated Test (v), the percentage of 

development and the statistical significance of the 

physical abilities of the control group in the pre-and 

post-test.  
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Variants 

 
Unit 

Standard 
deviation 

Standard  
deviation 

Arithmetic 
mean 

Standard  
deviation 

   

Elastic force 
Until the 
effort is 

exhausted 
70.75 12.68 80.25 6.84 1.72 13.42 

Not 
moral 

Extended 
speed 

Repeat 20.50 1.10 26.25 2.62 7.66 29.36 Moral 

Achievement 
200m 

Time 29.41 0.417 29.51 0.47 0,30 0.33 
Not 

moral 

*The tabular value (V) at a degree of freedom (3) and a significance level ( 0.05 ) is (1.94)  

Source: Own authorship.  

  

Table 4. Shows the arithmetic circles, standard 

deviations, the calculated Test (v), the percentage of 

development and the statistical significance of the 

physical abilities of the experimental group in the pre-

and post-tests. 
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Variants 

 

 

Unit 

Arithmeti

c mean 

Standard  

deviation 

Arithm

etic 

mean 

Standard  

deviation 
   

Elastic force 

Until the 

effort is 

exhausted 

66.25 
11.08 

 
110 10.03 4.87 52.45 

Not 

moral 

Extended 

speed 
Repeat 19,75 1,7 31.25 1.5 17.81 58.22 Moral 

Achievement 

200m 
Time 24.66 0.184 23.104 0.222 5.384 6.31 

Not 

moral 

*The tabular value (V) at a degree of freedom (3) and a significance level ( 0.05 ) is (1.94)  

Source: Own authorship.  
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Table 5. The arithmetic mean, standard deviations, 

calculated test (V) and statistical significance show the 

physical abilities and achievement of the control and 

experimental groups in the dimensional test.  

  

Statistical highlights Controlling criteria Testing 
Calculated 

value (V) 

Semantics 

Statistics 

 

Variants 

 

Unit 
Arithmetic 

mean 

Standard  

deviation 

Arithmetic 

mean 

Standard  

deviation 
  

Elastic force 

Until the 

effort is 

exhausted 

80.25 6.84 1.1 10.03 3.41 Moral 

Extended 

speed 
Repeat 26.25 2.62 31.25 1.5 3.3 Moral 

Achievement 

200m 
Time 29.513 0.477 23.104 0.222 11.21 Moral 

* The tabular value (V) at a degree of freedom (6) and a significance level (0.05) of (2.45)  

Source: Own authorship.  

  

Table 6. Shows the correlation coefficient for testing 

aerobic capacity and vital capacity.  
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Aerobic capacity Step testing 0.842 0.81 4 0.05 Moral 

Vital capacity 
Spyrometer 

device 
0.865 0.81 4 0.05 Moral 

Source: Own authorship.  

  

Discussion   

From Table 1, for the control group, we notice 

there are no significant differences between the pre- 

and post-tests in all tests except for the speed 

endurance test, which showed significant 

improvement. The researchers attribute this to the fact 

that the experimental group had a higher level because 

it practiced exercises with high repetitions, leading to 

the development of speed endurance. In contrast, the 

control group did not experience the same level of 

development or improvement because it followed 

traditional exercises in training without relying on the 

correct principles of training.  

From Tables 2 and 3, for the experimental group, 

we observe significant differences between the pre- 

and post-tests for the experimental research sample in 

the physical tests, namely the strength endurance test, 

the speed endurance test, and the performance test 

(200m run). The researchers attribute this to the 

effective impact of using specially designed exercises, 

which were selected scientifically based on available 

scientific sources (Ahmed Farouk, 2009, p. 82). This 

led to an improvement in performance levels among 

the experimental group members.   

The special exercises used included resistance 

with various weights, affecting the working muscles of 

the legs. These muscles developed as a result of the 

development of explosive strength, since “weight 

training directed at specific muscle groups leads to 

improvement in them” (Bastawisi Ahmed, 2005, p. 82) 

[8]. Furthermore, the exercises used were 

characterized by progressive intensity and varied 

repetitions, continuing throughout the experiment to 

achieve muscular adaptation to the new weight [11]. 

The greater the explosive strength of the leg muscles, 

the more the runner can control the movements 

performed. This is achieved through “muscle 

repetitions to reach the stage of fatigue, making the 

muscle work with more than its capacity, isolating the 

specific muscle groups that need improvement” [13].  

As for performance in the (200m run), the 

researchers attribute the significant relationship to the 

fact that maximum speed is an essential requirement 

for overcoming the race distance, as well as for skill 

performance. “The higher the starting speed, the faster 

the completion of the 200m distance, and the athlete 

must maintain this speed for as long as possible (this is 

called speed endurance).” A decrease in this speed will 

increase the time needed to cover the distance [16-

26]. Moreover, the improvement in performance is due 

to the use of specific training exercises that resembled 

the actual performance, meaning there was specificity 

in the training. Beain Mackenzi (2008, p. 56) [27] 

states that the golden rule of any training program is 

specificity, which means the movements performed by 

the athlete during training must be similar to those 

performed during competition.  

The researchers believe that systematic sports 

training positively affects the variable of vital capacity, 

which reflects the relationship between the respiratory 

systems and the individual’s training condition. Fox 

points out that “practicing physical activity shows clear 

changes in the mechanics and functions of the 

cardiovascular and respiratory systems,” and that 

sports training induces changes in lung volumes, 

leading to changes in vital capacities depending on 

differences in the size of the respiratory system [16-

20].  

Morehouse and Sandra indicate that “developing 

the components of physical and motor fitness positively 

affects the improvement of physiological variables,” as 

evidenced by the relationship between performance 

and other respiratory variables such as maximum 

expiratory volume and peak flow rate. Vital capacity is 

considered one of the functional abilities that indicate 

the efficiency of the respiratory system and its ability 

to inhale the largest possible amount of air and exhale 

the largest possible amount during a single breathing 

cycle. It therefore reflects the potential of the 

respiratory system and its connection to cardiovascular 

functions.  

Maximum oxygen consumption (VO2max) is a key 
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indicator of aerobic capacity and ranges between 45 

and 60 mL/kg/min in young T44 athletes (below-knee 

amputees with prosthetic limbs). This range is lower 

compared to able-bodied athletes (often 60– 75 

mL/kg/min) due to the lack of muscle mass in the 

prosthetic limb [3], which limits aerobic energy 

production. Specific exercises, such as high-intensity 

interval training (HIIT) at an intensity greater than 

90% of maximum heart rate (HR max) [24] improve 

VO2 max by 8–12% over 8–12 weeks. A 2023 meta-

analysis demonstrated that HIIT was superior to 

conventional training in enhancing aerobic capacity by 

0.44 standard deviations in elite athletes [22], with 

even greater effects in shorter events such as the 200-

meter sprint. In the T44 category, improved VO2 max 

is associated with a 2–4% reduction in race time. 

However, this improvement is limited by the heavy 

reliance on anaerobic energy in 200m races, where 

anaerobic metabolism contributes 60–70% of the total 

energy demand. Specific training, such as HIIT. short, 

high-intensity sprints with rest intervals of seconds), 

not only improves VO2 max but also increases running 

economy, a critical factor in the T44 category due to 

the biomechanical limitations of prosthetic limbs. A 

2024 study of T44 athletes showed that improved 

VO2max was positively associated with reduced race 

time, particularly in turns requiring dynamic stability 

[23].  

However, the improvement in numerical 

performance remains limited by the reduced energy 

return efficiency of prosthetic limbs compared to 

natural limbs, which increases energy consumption by 

up to 20%. Additionally, a recent 2025 study [25] 

showed that combining HIIT with resistance training 

enhanced both [18], aerobic and anaerobic capacity, 

reducing lactate buildup by 15%, which supports 

performance in short sprints. Research 

recommendations [26], training program design: It is 

recommended that HIIT programs be adapted to suit 

the biomechanical characteristics of T44 athletes, with 

a focus on improving running economy and reducing 

limb asymmetries.  

The researchers point out that the 200m race is 

an event characterized by a high percentage of 

anaerobic energy production, and training focuses on 

developing the athletes’ capacity within the limits of 

anaerobic power. This means giving the body’s 

systems the opportunity to obtain a greater proportion 

of oxygen, which helps in developing this indicator. 

Vital capacity is considered a positive indicator during 

physical effort as it reflects an increase in the amount 

of blood required for the effort and an increase in 

circulatory speed [28].  

 

The results indicated a relationship between this 

variable and improved performance efficiency, as well 

as the athletes’ enhanced ability to achieve the desired 

performance for this event at a high level. Some 

researchers believe that vital capacity means the 

largest possible volume of air in inhalation and 

exhalation during a single respiratory cycle, and that it 

is generally constant for an individual. It is considered 

one of the measures of physical and functional fitness.  

  

Conclusion  

In light of the conclusions reached, the 

researchers made the following recommendations: The 

training program used with the experimental group 

achieved the desired improvement in enhancing 

strength endurance and speed endurance in the post-

tests. It also achieved the desired improvement in the 

performance of the 200-meter run in the post-tests, as 

well as the desired improvement in measuring both 

aerobic capacity and vital capacity in the post-tests. 

The researchers reached the following 

recommendations: Adopting the training program used 

to develop strength endurance and speed endurance 

for performance in the 200-meter run for athletes with 

disabilities, category (T44). Providing a variety of 

training equipment to develop the physical and motor 

abilities of athletes with disabilities, category (T44). 

Conducting experimental research to develop other 

physical or motor qualities for athletes with disabilities.  
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