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Physiological Support
Introduction
[bookmark: _GoBack]This case study is focused on a female individual that is pursuing football at a grassroots level, for personal fitness and enjoyment. However, they are interested in being able to perform at their best standards, despite the more casual level of football, the team is still trying to compete in the league and related cups every season. Turner et al. (2013) that female soccer players are shown to work more aerobically and therefore required to have increased conditioning at higher heart rates, in-game level is placed at 84-86% maximum heartrate (MHR) suggest it. The group was also shown to cover an average distance of 9.1-11.9 km during a 90-minute game, implying the importance of aerobic conditioning for an increase in performance and duration. Female athletes also demonstrated good levels of aerobic conditioning (Vo2max of 46-57.6 mL/kg/min), but it is believed that increases in Vo2max will further develop performance (Turner et al., 2013). Performance in football is primarily determined by a player’s ability in aerobic endurance, permitting the athlete to perform numerous high-intensity bouts during the game. Crucial moments within a game environment are typically decided and directly influenced by performances of anaerobic activities such as sprinting and jumping, if these abilities can be trained and developed then the individual moments during a game can be more easily manipulated. Turner et al. (2013) also state that a common soccer match consists of around 250 brief intense anaerobic actions, per player, with sprints occurring 39 times, every 90 seconds, each lasting from 2-4 seconds. These statistics show that sprint speed is a key aspect within the sport, with about 3% of the game duration being performed as a sprint and a distance of 1,025 ± 150 m being covered. Near-maximal levels of muscular strength and power are required to perform a variety of decisive football components (striking the ball, jumping, changing direction, accelerating, decelerating). During a football match, an intense, on the ball action is carried out at least 111 times, jumping and changing directions are carried out around 100 times, at a 90-180° angle. It is suggested that a footballer is able to develop both their absolute and relative strength. Absolute strength is beneficial for moving external forces, such as the ball and opponent players, whereas relative strength is used for controlling the individual's bodyweight for actions such as acceleration and deceleration. According to Turner et al. (2013) it is suggested that for relative strength, increasing lower limb maximum strength will help to control the individual’s body during changes in speed and force (sprinting, slowing down, changing directions). This data also implies that by becoming more suited for higher forces on lower limbs (increasing strength) it should not only increase the maximum acceleration, but should also reduce risks of injury, if the mechanics are performed correctly. Angel et al. (2005) and many others identify that female athletes are at a significantly greater risk of experiencing an Anterior Cruciate Ligament (ACL) injury. Females are believed to show a decrease in strength, conditioning and appropriate neuromuscular control, leading to greater knee valgus, combined with lower hamstring strength (Turner et al., 2013), (Myer et al., 2009) and (Ford et al., 2003). These are factors that are understood in being related to ACL injuries, typically from forces being translated differently through the muscles and joints, in comparison to male athletes, where ACL injuries are not as common. 

Method 
When completing testing to create normative data for comparison, it was required that consistent protocols were put in place and followed religiously. The same methods were then used to further test the case study athlete, for direct comparisons between different exercise measures. Some base testing was carried out to identify physical characteristics of every participant (height, weight, gender, etc.), this testing was also standardized to ensure validity. Height and weight were recorded using a stadiometer and a calibrated digital scale (Anticov, 2020). Each participant was instructed to remove shoes and any heavy clothing, they were then asked to stand with the back positioned against the height rule. When doing this, it was important to get everyone lined up correctly, the back of the head, shoulder blades, buttocks and heels were all in line with the stadiometer, watching for any alignment movement. The participant was then informed to relax and look straight ahead, with the Frankfort Plane sitting horizontal on the top of the head. After this, height was recorded to the nearest 0.1cm, then repeated for everyone. Weight testing was completed by placing the digital scale on a hard floor surface, tapping the scale once, waiting for it to calibrate and display zero. Following this method by Anticov (2020) it issues participants to remove items of clothing down to underwear, however this was not followed for this data collection, and instead individuals were only required to remove heavy clothing and shoes. They were then asked to step onto the middle of the equipment, with feet evenly distributed either side of the scale, and arms relaxed by the side. Measurements were then documented from the digital display of the scales after numbers steadied (Anticov, 2020). After the participant’s physical characteristics were all recorded, movement based, and sport specific testing was conducted. Vo2max testing was completed following the Astrand Bike Test instructions, each participant was required to wear a Polar H10 heartrate monitor (Polar, 2025) for constant recordings of live heartrate throughout. Resting heartrate was taken before any testing, after they were made to sit down for 3 minutes. After the 3 minutes and resting heartrate was taken, leading into the testing, every participant underwent a small warm-up routine before completing a high demanding test. After a warm-up was completed, 100 watts (for females) was set on a watt bike and for the first 2 minutes, a steady heartrate should have been reached. Participants were required to complete a full 6 minutes of cycling, heartrate was taken at minutes 5 and 6 and for the last minute of maximal cycling (Physiotutors, 2025). For the last minute of cycling, a metabolic mask was placed onto the individual as they were bordering maximum heartrate, the exerted air was collected in a Douglas bag, to be used for analyzing, participant was and should be working maximally and therefore is only required to stop when they physically cannot perform anymore (Macfarlane, 2001). 10m and 30m sprint testing was completed using timing gates and measuring 10m and 30m from each gate, participants were then required to sprint maximally through the gates. Counter movement jump testing was conducted using a force platform, where the participants were asked to stand in the middle, with hands on hips. When performing the jump, it was important that before they jump, they pause at the bottom and then jump without any arm swing. The agility t-test is set out as a T shaped course, with cones representing each point of contact. Individuals were required to start behind a timing gate and start when ready, they ran from cone to cone, side shuffling (without crossing feet) to corner cones and then once back to the middle cone, a backwards sprint. Once back through the timing gate, time should stop and be recorded, this test was completed three times, and the best score was taken. 

Results 
The case study athlete participated in a variety of sport specific tests that relate to the sport they are pursuing. The case study athlete is shown to be a few levels below an elite level athlete (semi-pro), however, the results from physical characteristics and multiple physiological tests show that benchmarks are not unattainable [Table 1]. In comparison to both the model athlete and university students, the ages suggest a huge variation, the model athlete and many other elite individuals seem to be much younger (21), whereas the case study athlete and relative university students are shown to have a much higher average age (26). The case study athlete compared to individuals around a similar level of sport experience and professionalism [Table 2]. This places the chosen individual in a more suitable area for the understanding of average athletes' levels in varying tests. 

Table 1: Case study athlete in comparison to an athletic model.
	Physical Qualities
	Athletic Model
	Case Study Athlete

	Football
	elite
	semi-pro

	Gender
	female
	female

	Age (years)
	21
	24

	Height (cm)
	169
	166

	Weight (kg)
	62
	65

	Body Fat (%)
	22
	24.4

	10m Sprint (s)
	1.89
	2.04

	30m Sprint (s)
	4.61
	4.63

	CMJ (cm)
	32.4 (hands on hips)
	34 (hands on hips)

	Agility T-test (s)
	11.27
	12.15

	Estimated Vo2max (ml/kg/min)
	46
	37.6

	1 Rep Max Back Squat (kg)
	125
	115



[bookmark: _Int_nuoJBm9B]Table 2: Case study athlete compared to averages of university students.
	Physical Qualities
	University Averages
	Case Study Athlete

	Age (years)
	26
	24

	Height (cm)
	163.8
	166

	Weight (kg)
	65.17
	65

	Gender
	Female
	Female

	Body Fat (%)
	29
	24.4

	Vo2max (ml/kg/min)
	39.92
	37.6

	Agility T-test (s)
	13.9
	12.15

	10m Sprint (s)
	2.09
	2.16

	30m Sprint (s)
	5.36
	4.63

	CMJ (cm)
	33.7
	45

	1 Rep Max Back Squat (kg)
	110
	115



Discussion and Conclusions 
The case study athlete is to work on and train multiple aspects of performance if they are to compete at a more professional level. A major difference between the individual and an elite level female football player is the efficiency of aerobic fitness, with the Vo2max being substantially higher, resulting in an increase in maximum oxygen intake and absorption during exercise (University of Virginia, 2025). It is suggested by many that some form of development program should be integrated into this individual’s training to improve overall fitness and performance (Hewett et al., 1996) and (Turner et al., 2013). Football involves a lot of unilateral and explosive movements, therefore, to be most beneficial, the individual should include some form of power training in their program to improve maximum force in explosive movements. Exercises such as squat jumps and RDLs for bilateral power, then diagonal hops and alternate leg bounds for explosive unilateral movements. The athlete should choose a weight for power exercise that allows them to reach the desired velocity, whilst still having great technique, otherwise the training outcomes will not be obtained (Sands et al., 2025). Plyometric training is to be used as it involves jumping exercises and movements, incorporating the neuromuscular system in rapid force development, and helps improve the bodies’ ability to absorb force. Agility training should also be included within training for the sporting individual as it combines moving at high speeds with rapid changes of direction (Sands et al., 2025). This type of training is also used to mirror the competitive situations and pace of play, to help the athlete further improve the ability to translate the training into real scenarios. A good example of agility training would be to get the football coach to set the teams into small-sided games, this will act as a real game environment whilst also including the changes in direction you’d experience on the pitch. It can be hard to mimic changes in direction, especially on certain exercise equipment, like a treadmill (Turner et al., 2013). It would also be beneficial for the athlete to further develop their neuromuscular connections; this can also be identified and strengthened during training. Including exercises that are slower and have holds is a great way of improving the control of specific muscles and joints; these can include exercises such as box jumps/ box landings, either unilateral or bilateral. This individual can also use interval training, as most football games will require the transition between walking, jogging, sprinting, and all-out sprinting. Sands et al. (2025) that a ratio of 1-10 is used, so if the high-intensity bout lasts 5 seconds, then 50 seconds of rest must follow suggest it. 
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