Aariana Grant
2114215
Exercise Physiology 
Assignment 2

The physiological capabilities of 100m female sprinters 

Introduction 

For one to be classified as physically active, they are required to complete at least 150 minutes of moderate intensity activities and 75 minutes of vigorous exercise activities or a mixture of both (Public Health England, 2022). In addition to the previous statement, individuals must do strengthening activities twice a week and reduce the periods in which they sit (Public Health England, 2022). On the other hand, an athlete can be described as someone who undergoes training or exercise to become skilled in physical activities such as competitive sports (athletics) (Campaign & Coratella, 2021). For one to be classified as a good sprinter, they must be able to run short distances with rapid pace in the shortest space of time they are capable of (Baugham, Takaha & Tellez, 1984). This is especially important for individuals who compete in 100m races (Cambridge Dictionary, 2023). For this to be possible, focusing on the required physiological demands a 100m female sprinters needs to be able to perform to the best of their ability is important.  Thankfully, exercise physiology has shown to be one of the most researched sports sciences, with practical implications for health, well-being and sports performance (Ferraz et al., 2022). This study aims to highlight the main physiological demands required for female sprinters to improve their 100m sprint time in accordance with international sprint times. 

An individuals 100m sprint performance is influenced by several factors which includes their starting strategy, length of their stride, stride frequency, physiological demands, neural influences, muscle composition etc. (Majumdar & Robergs, 2011). For these requirements to be met, athletes must attain a high level of energy to carry out their race efficiently. A 100m sprint is classified as an anaerobic event that relies heavily on the supply of energy derived from the ATP-PC system (Baugham, Takaha & Tellez, 1984). Adenosine Triphosphate (ATP) & phosphocreatine (PC) is an energy system that provides a burst of energy which lasts about 12 seconds (Hrastnik, 2016). Eating is necessary to produce the needed energy; to provide this energy, food must be transformed into chemical energy (Plowman & Smith, 2017). Once produced, ATP is stored in the muscles. Muscles differ in the amount of stored PC by fibre types (Plowman & Smith, 2017). In terms of contraction speed, muscle fibers consist of 2 types: fast twitch & slow twitch fibers. Fast twitch muscle fibers are meant for short and explosive bursts (sprinting) they aid in building muscles etc by using your anaerobic energy system to produce ATP which results in a stronger contraction (Anabolic Steroid Forums, n.d). According to Newtons law in sprinting, the greater the force one exerts onto an object relative to its mass, the quicker it will move (ALTIS, 2015). With that being said, the athlete must be able to generate maximum power force in the right direction in order to generate propulsion both vertically and horizontally (Meckel et al., 1995). The muscles responsible for generating power during a sprint race are the quadriceps, glutes, hamstring, hip flexors and calves (Ross, Leveritt & Riek, 2001).

Method

Participant
This research project used a sample of 1 21-year-old female aspiring international track athlete who attends the University of Wales Trinity St David along with several other female participants some of which are just physically active and others are also athletes to compare her results to theirs.

Instrumentation 
The overall design of this study used a series of 4 different tests: the Keiser leg press which lowers one’s risk of injury and leads to an increase in an athlete's strength and muscle gains (Keiser, n.d.), the light gate 30m test has shown to be a simple cost-efficient test that aids in better sprint times and increases strength (Helen, 2022), the vertical jump test is simple and quick to perform and can how an athletes recovery prior to weight or speed training and the Wingate test is capable of measuring and athletes anaerobic capacity and power output (Walker, 2016). 


Procedures
Upon agreement from the chosen participant, an outlined information sheet was given to highlight the details of the study, the procedures needed to be done for the tests to be carried out in a decent manner and an outlined statement stating their anonymity and right to withdraw from the study at any time. Z-scores were done to convert raw scores into units of the normal curve (z-distribution) which are known as standard deviation units. 

The Keiser A300 leg press was used to measure the lower body power unilaterally (Keiser, Fresno, USA). The left and right footplates of the machine are separate, and the data is measures in watts (W). The proper technique to use this leg press machine entails that the subject must extend both legs simultaneously from the ground at a 90-degree angle of the knee flexion using an incremental rep system that gradually increases resistance until the following rep reading is lower than the rep prior. 

During the 30m light gate test, the subject was timed using infrared timing gates (Brower Timing Systems, Draper, Utah) while crouched in a split stance, starting 0.5m behind the starting gate (Haugen & Buchheit, 2016). The participants were told to begin the race at their own pace and continue running directly though the timing gates located 30m in front of them. This was done on a hard court, and it was recommended to the participants that they wear running shoes to carry out this race. Prior to the race, the subjects were asked to run submaximal warm up sprints and was offered a 3 minute break between races as they had to attempt it 3 separate times. The fastest attempt was taken note of. 

Stolen et al. (2005) recommended using the Wingate ergometer test to measure absolute peak power as the average sprinting time every 90 seconds is only about 2-4 seconds. The experiment was conducted on a Monark bike (Monark, Vansbro, Sweden) with a 2-minute warm up that consisted of sprints lasting 3-4 seconds. A resistance load of 0.075 kp Kg-1 was added, the subject then pedaled as fast and hard and they could for 30 seconds. The Monark ergometer software would then record the subjects fatigue rate, 5 second power and 30 second power. 

HUR labs force platform text (HUR, Kokkola, Finland) will be used to determine the subjects peak power. This test uses a tried and true protocol to evaluate a vertical jump while measuring the maximum force/kg d. 



Results 
As stated before, this research study aims to highlight the main physiological demands required for female sprinters to improve their 100m sprint time. This would all be done to help the subject get informative data on how she can get her 100m sprint time up to international standard. Moreover, it was stated that an individual’s 100m sprint performance is influenced by several factors which includes their starting strategy, length of their stride, stride frequency, physiological demands, neural influences, muscle composition etc. With that being said, the researcher did 4 tests to show where the subject is now physically in comparison to where she should be to meet international standards. 

Graph 1 shows the z-scores of the subject in comparison to other female athletes:

The results from the z-scores have shown that in comparison to other female athletes, who also attend the University of Wales Trinity St. David the subject is below average in majority of the tests that were carried out. This is so because a negative z-score states that the data point is below average. 

Table 1. shows the breakdown of information of the client in comparison to the other female athletes. 
	Variables 
	Mean
	SD
	Client info
	Z-Score

	Age
	28.9
	11.1
	21
	-0.7

	Body mass
	69.4
	15.8
	53.8
	-1.0

	Stature
	164.2
	9.4
	151
	-1.4

	Keiser leg press
	561.6
	140.7
	550
	-0.1

	Jump mat jump
	35.5
	3.8
	38
	0.7

	30m sprint
	5.6
	0.5
	4.75
	-1.6

	WAnTPP
	593.6
	145.8
	718
	0.9



The subjects body mass is at a good range for her height and age.Hoever , her Keiser leg press are also below average as she needs powerful legs among other characteristics to execute a proper sprint. As a result, her 30m sprint is below average for an individual wanting to meet international standards; it should be <4. 

Discussion 

This study was done to compare the physiological characteristics of female athletes at the University of Wales Trinity St David in comparison to an aspiring international 100m female sprinter who also attends the same University. The aim of this study was to highlight the main physiological demands required for female sprinters to improve their 100m sprint time. Speed is a very important component for track and field sprinters; the quicker the athlete can get from the starting line to the finish, the better their time will be (Ratamass, 2022). Speed can be described as the change in distance over time, and maximal speed is a critical component to anaerobic sport performance (Ratamess, 2022). According to the International Olympics Committee (2023), Florence Griffith-Joyner holds the current world record of 10.49 seconds since 1988. Performance during a sprint race is determined by the athlete’s ability to not only accelerate at maximal velocity but the ability to maintain the velocity against onset fatigue (Ross, Leveritt & Riek, 2001). Such factors are influenced by metabolic and anthropometric components. The ability to increase the motoneuron excitability, has been reported to produce a more powerful muscular contraction. Thus, expanding the motoneuron excitability has shown to be beneficial to a sprinter’s overall performance (Ross, Leveritt & Reik, 2001). Greater muscle strength can aid in enhancing one’s performance in general sport skills such as jumping, sprinting etc. (Suchomel, Nimphius & Stone, 2016). With that being said, if the subject works on her muscle strength, that will help to enhance her 30m sprint and vertical jump which would result in a better sprint time. A recent study conducted showed that an increased agonist muscle neural drive, along with quadriceps muscle volume and strength accounted for up to 60% of the variance in the muscle strength increases following 12 weeks of RT (Ratamess, 2022). The occurrence of muscle hypertrophy results in the decline of EMG at a fixed level; this is because muscle fibers could now create more tension. To prevent this, it is recommended that athletes stress their nervous system during strength training (Ratamess, 2022). By doing this the muscles would be able to grow more significantly as stress is being applied to the muscles when hypertrophy occurs. During a race, once the athlete starts accelerating and eventually reaches their peak velocity, several phases can would then become visible to the coach which then allows him to stress proper technique. Sprinting can be characterized by two major phase which are: flight phase which describes motion of the leg that is not in contact with the ground while the support phase on the other hand, describes the motion of the leg that is in contact with the ground (Ratamess, 2022). It is recommended that the subject focuses on building her strength by doing more strength training, practice plyometric exercises (jumping, skipping etc.) this would also boost muscular strength, give hill 30m sprints a try (this can help with her acceleration to get a better time for her 30m sprint and to enhance performance for WAnTPP). 

Conclusion 
 In conclusion, an athlete can be described as someone who undergoes training or exercise to become skilled in physical activities such as competitive sports (athletics) (Campaign & Coratella, 2021). The aim of this study was to highlight the main physiological demands required for female sprinters to improve their 100m sprint time. This was done to help the subject to get informative data on how to get her100m sprint time up to international standard. The researcher did 4 tests to show where the subject is now physically in comparison to where she should be to meet international standards in the form of a z-score chart. The results from the z-scores showed that in comparison to other female athletes, who also attend the University of Wales Trinity St. David the subject is below average in majority of the tests that were carried out and this was due to negative z-score readings. 
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Z-score results 



[VALUE]

[VALUE]




Age	body mass	stature 	keiser leg press	jump mat jump 	30m sprint	WAnTPP 	-0.7126040300071248	-0.98490458012904325	-1.4058811535109703	-8.2638123986334786E-2	0.66143782776614768	-1.5776491689426202	0.85283896241391777	
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