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Introduction 
Prior to testing, the subject completed a parQ and an informed consent form. The subject for this assignment is a 19-year-old female 50m butterfly swimmer. She is 172cm tall and weighs 64.1kg. Swimming is a demand sport, and achievements depend on the body's ability to supply and use energy (Kachaunov & Iossifov, 2024). For short distance swimming, the anaerobic glycolytic system is dominant because the race is an all-out sprint requiring high energy output (Kachaunov & Iossifov, 2024). During a 50m swim, the ATP-PC energy stores are used quickly and while the aerobic system is still working the anaerobic glycolysis comes into play to keep power output high by breaking down glucose into energy without using oxygen (Kachaunov & Iossifov, 2024).
As this race is short, the athletes must be powerful (Kachaunov & Iossifov, 2024). Power is defined as the ability to exert maximum force in the shortest possible time (Komi, 2008). A powerful start in a race can be key to PBs and winning (McGibbon et al., 2018). Upper body power also links to maximal speed, superior acceleration, and higher stroke rates in swimming (McGibbon et al., 2018). Calderbank et al (2020) assessed the links between dive distance and CMJ height. There was a strong relationship found. 
[bookmark: _Int_RHgQIaad]Reaction time is defined as the interval of time between the presentation of a stimulus and the initiation of a response to it (Nuri., 2013). It is argued that reaction times are important for short distance swimmers during the start of a race. As the race is short, reaction time to the start gun is key as every millisecond counts (Da Silva et al., 2019) were suggestions from some researchers that the way the swimmer reacts and their technique can alter the kinetics of their starting movement (Da Silva et al., 2019). 
Body composition refers to relative components of the body such as fat, bone, muscle and water mass (Dopsaj et al., 2020). Generally, elite swimmers have a higher skeletal body mass which links into faster sprint times, this alongside lower body fat percentage which helps reduce drag and maximise power-weight ratios help elicit higher power outputs (Dopsaj et al., 2020). However, a slightly higher body fat percentage is useful as it provides buoyancy which keeps the swimmer high in the water (Cortesi et al., 2020).

Methods   
Anaerobic Capacity - Wingate 
Prior to all testing the subject completed a 5-minute RAMP warm up.  
A 30 second Wingate Anaerobic test was performed using the Monark Ergomedic 894E Bike (Monark Exercise AB, Vansbro, Sweden). With 7.5% of body mass (Kgs) was added for resistance, this was 4.8kg for this subject. From the results; peak power, average power and drop % were recorded.  
Lower Limb Power - CMJ 
A Countermovement jump was performed using he FP8 2003 Force platform (HUR Oy, Kokkola, Finland). The subject performed 3 maximal jumps with their hands on their hips. The best results for CMJ height and peak power were recorded. 
Upper Limb Power - Med ball throw 
A Med Ball Throw test was conducted using a 6kg med ball. The throw was performed sitting with the participants legs crossed. 3 throws were performed and the best score was taken in cm, using a tap measure. 
Reaction Time - Blaze pods 
A 30 second Blaze Pod Flash Relfex test was conducted. The subject hit as many pods as they could in that time. This score was recorded.
Body Composition - In body 
An In Body 380 body comp machine (InBody Co., Ltd., Seoul, South Korea) was used to collect height, weight, skeletal muscle mass and body fat %. During the test, the subject was not allowed to move or talk as this could affect the test. Height (cm), weight (kg), skeletal muscle mass (kg) and body fat % were recorded. 

Results 
The subject for this study was compared to normative data results as well as a sample data group from which she was compared to all females in the group. However, there were only 2 female swimmers in this group which should be considered during comparison. 
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Figure 1: Z-Score Graph
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[bookmark: _Int_Sk8uFUpX]When comparing normative data to the subject for this study it's clear that our subject performs very well. Her peak power is above the suggested normal for her demographic. However, her average power is slightly lower, but this is still a very good average power. Her power drop in Watts is much higher than the compared norm but in Kachaunov and Iossifov’s (2024) study, 266.1 W was the lowest drop and the highest was 362.9 W so the subject for this study sits in the higher group in terms of power drop in Watts. However, her power drop % is lower than the compared norms in Wang’s (2024) study meaning she drops less power. 
Compared to the sample data, this subject performs above average in her peak power by 0.7 standard deviations (SD) and by 1 SD in her average power. However, she performs slightly below average in terms of her power drop %.  
[image: ]Normative research for CMJ for female swimmers shows a jump height of 30-45cm, the subject in this study is just below that (Haugen et al., 2021). The peak power averaged at around 3000–3500 Watts which this subject is just shy of (Haugen et al., 2021). 
Compared to the sample data the subject for this study underperforms slightly by 0.8 SD. This alines with the normative data collected. 
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Data suggests that a of 290cm med ball throw is average to above average (van den Tillaar and Marques., 2013). 
Compared to the sample data, the subject is 2.3 SD above the rest of the group suggesting her med ball throw is above average which links to the normative data. 

[image: ]The subject in this study is considered to have elite level reaction time (de-Oliveira et al., 2021). She performs well above the rest of the normative data. 
Compared to the sample data, she is above average by 5 SD. This shows she has significant advantages when it comes to reaction times. 

[image: ]Compared to normative height data, the subject for this study is on the taller side of the data for a short distance swimmer. She is in the higher weight category for swimmers but sits just below the norms compared to Kachaunov and Iossifov’s (2024) subjects. She is in the middle of the scale for skeletal body mass compared to the normative data. She has a slightly higher body fat % compared to Dopsaj’s (2020) study. 
Compared to the sample data, the subject for this study is below average for weight and above average for height by 1.3 SD. She is below average for body fat % in this group by 0.9 SD. There was no data for this group for skeletal muscle mass. 


Discussion
Wingate 
The subject for this study showed elite level peak power and average power compared to both the normative and sample data, showing that she is a strong anaerobic athlete (Kachaunov & Iossifov, 2024). This shows through her physiology as it means her anaerobic glycolysis energy system works very well, and she is suited to short distance swimming (Kachaunov & Iossifov, 2024). The Wingate also suggests that the subject is a fast twitch athlete because she has a high peak and average power but a higher drop but this can suit a 50m swimmer (Lievens et al., 2020). Her power drop (W) is on the higher end of normative data suggesting that while she is very explosive her capacity to maintain power could use refinement (Kachaunov & Iossifov, 2024). While her percentage drop is lower than others in normative data, losing 51% of power is still a significant drop (Castañeda-Babarro., 2021). 
This could be improved by utilising lactate tolerance training, this will develop the ability to perform maximally despite muscle fatigue and high lactic acid concentrations (Olbrecht., 2011). This kind of training involves performing short maximal efforts repeatedly with short rests of 30-40 seconds (Skorski et al., 2012). Using active recovery like slow easy swims between sets can help in clearing lactic acid, this will help performance in the next set (Faghy et al., 2019). 

CMJ 
For CMJ, the subject in this study performs slightly below average compared to both normative and sample data. This may be due to the nature of the subjects training, she is clearly an explosive athlete, however, the subject will be used to diving off a board and pushing off walls after changing direction (Brookes., 2019). These are horizontal movements, therefore a vertical jump like CMJ changes the use of certain muscles and the degrees their used to, it can also alter neuromuscular control (Brookes., 2019). Swimming is a whole-body sport but during a 50m butterfly swim, the arms are the focus (Brookes., 2019).
To improve this, a mixture of strength training and plyometrics could be used. Strength training is useful as it maximises the force output of the leg muscles, this can be done using squats, leg extensions and calf raises (Marián et al 2016). Using plyometrics such as single leg hopping can help train muscles to absorb and redirect force more efficiently which will help with acceleration (Marián et al 2016). In the pool she could do in water squat jumps focusing on maximum height and minimal contact with the floor (Colado., 2010). 

Med ball throw 
The subject for this study performed very well compared to the sample data and average – above average compared to other normative data. Even so, her throw distance can still be improved. Med ball throw was used to assess upper body power and therefore, that is what should be targeted during training to improve (van den Tillaar and Marques., 2013). This can be done in the pool or on land. On land, the subject could do fast-twitch plyometric exercises such as push ups or chest presses, this is for a similar reason to CMJ improvement (Kumar and Arumugam., 2018). Elements of strength training would also be important here for the same reasons (Kumar and Arumugam., 2018). In the pool, she could do seated underwater chest passes where the subject would sit or stand and throw the ball under the water using it as resistance (Thein and Brody., 2000). This would help stimulate fast twitch fibres which will help improve chest and shoulder strength (Thein and Brody., 2000). 

Blaze pods  
The subject performed to an elite level during her Blaze pod testing. It indicates she has a high, competitive level reaction time. A noticeable part of her testing was that she moved her head a lot when she was hitting the pods. This suggests that her peripheral vision could be improved to prevent neck injuries in the future (Vater and Strasburger., 2021). While this doesn’t relate to swimming directly, it could be useful for seeing where her competitors are in the water (Vater and Strasburger., 2021). She could take part in peripheral awareness drills; this is where she’d focus on a point and attempt to identify objects or colours in her peripheral view to improve this (Vater and Strasburger., 2021). 

Body comp 
Overall, the subject for this study presents a strong and athletic profile for a female 50m swimmer (Dopsaj et al., 2020). However, elite level swimmers tend to have a lower body fat percentage and a high skeletal muscle mass to maximise power to weight ratio while minimising drag (Dopsaj et al., 2020). The subject for this study has this and she has a lower body fat % than the sample group in the z-score. 
She doesn’t necessarily need any improvement in this area but increasing muscle mass would increase her power which would help with PBs and winning competitions (Dopsaj et al., 2020). Lowering her body fat % could reduce drag in the water which would also help with winning, but this may not be necessary as previously mentioned, a higher body fat % helps with buoyancy in the water (Dopsaj et al., 2020).  To build muscle and lose weight, a program of strength training could be prescribed alongside a controlled diet containing high protein intake, this would allow the body to use fat for energy and build muscle (Trexler., 2021). It's important to ensure the subject eats the correct things during this time, protein packed foods such as chicken, eggs and cottage cheese are key as they provide amino acids which stimulate muscle protein synthesis, this is a process that helps rebuild fibers while making them larger and stronger (Carbone and Pasiakos., 2019). The strength training would be most beneficial if it focused on compound movements such as squats, presses and rows as the encourage movement across multiple joints and muscle groups which helps the subject lift heavier (Barakat et al., 2020). 

Equipment References
Force Platform -  https://hur.fi 
Monark Bike - https://monarkexercise.se 
[bookmark: _Int_5MFNfYaI]In Body Body Comp - https://uk.inbody.com 
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Table 2- CMJ Results

Countermovement Jump Results

Variable Subject Results Elite Female Comparison
GMJ Peak Power (W) 2618.21 3000-3500 (3)

GMJ Height (cm) 2614 30-45)

(8) Haugen etal., 2021).
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Table 5 - In Body Results

In Body Results

Variable Subject Results Elite Female Comparison
Height (cm) 172 158-178 (1)

Weight (Ke) 641 57-68(1)

Skeletal Muscle Mass (Kg) | 27.6 26-306)

Body Fat% 27 14-18.6)

(1) (Kaghaunay and lossifov’s.,2024)
(5) (Bielec et al. 2023)

(6) (Dapsaj et al.,2020)
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Table 4 - Blaze Pods Results

Blaze Pod Reaction Time Results
Variable Subject Results Young Elite Female
Gomparison
N of Pods Hit 62 4060+ 3)
(4) (Timea et al.,2025)
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Table 1. Wingate Results

Wingate Results

Variable Subject Results Young Elite Female
Gomparison

Wingate Peak Power (W) __| 698.81 694.8(1)

Wingate Average Power (W) | 500.81 516.5(1)

Wingate Power Drop (W) | 361.11 266.111)

Wingate Power Drop % 5164 52612

(1) (Kagbaunoy and lossifov's. 2024)

(2) (Wang.,2024)
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Table 3 - Med Ball Throw Results

Med Ball Throw Results (cm)

Best Throw (cm)

290





