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Introduction
Rugby union is a dynamic, high-intensity sport that requires a distinct set of physical, technical and psychological skills. As the modern game becomes faster, more rigid and more competitive at the professional level, aspiring athletes must exhibit both technical excellence and excellent physical preparedness (Till et al., 2020). This case study is on the performance development of a 20-year-old male rugby union player who is currently playing at a semi-professional level with ambitions to sign a professional contract within the next year. The athlete plays fly-half, which is often considered as the tactical core of a rugby union team. Fly-halves oversee controlling the game's speed, making quick judgements under pressure and performing high-skill actions such as passing, kicking and evasive running. Physiologically, the fly-half must balance anaerobic strength, acceleration and agility with the aerobic fitness required to compete for an entire 80-minute competition. Despite having fewer collisions than forwards, fly-halves must be physically strong, competent of making and absorbing contact when defending and capable of producing repeated high-intensity attempts (Duthie et al., 2003). Professional fly-halves are expected to have sharp movement mechanics, top-end speed and high repeat sprint ability, as well as strong core strength and upper-body power for kicking and tackling. GPS data from elite events suggest that backline players can travel more than 6 km every match, with a large amount of that distance covered at high-speed running (HSR) thresholds (Reardon et al., 2015). In addition to physical difficulties, psychological resilience, decision-making under exhaustion and good communication are essential performance characteristics for this position (Cunniffe, et al., 2009). At the semi-professional level, the athlete trains with his team twice a week and competes in Super Rygbi Cymru, a league where tactical sophistication and physical demands begin to resemble those of the professional game. However, like many young athletes, he attends university and does not yet have the time to fully utilise a high-performance support system. These limits can have an impact on exercise frequency, recovery quality and nutritional consistency, all of which are important for physical development and injury prevention (Hitendre et al., 2022). This case study will analyse the athlete's current performance levels using a variety of objective physical tests, such as speed, power, strength and endurance measures relevant to the fly-half position. The findings will be compared to normative data from professional rugby players to discover performance disparities. In addition to physiological testing results, subjective feedback will be relayed back to the athlete to ensure development in the key areas of their match related performance. Following this analysis, the case study will provide numerous evidence-based recommendations to help the athlete transition to professional rugby. These could include changes to physical preparation, positional conditioning, methods for recovery and lifestyle choices. The findings are intended to inform not only the athlete's personal growth, but also to provide practical assistance for coaches, trainers and support staff who deal with young rugby players in crucial decision-making roles. Finally, this case study emphasises the value of targeted assessment and intervention in the path to peak performance (Bompa & Buzzichelli, 2019).


Method
The participant of this case study stood 179.5 cm in height and weighed 80.8 kg at the time of testing. The participant had five years of competitive rugby experience and trained 4-5 times per week, including strength and conditioning sessions and technical rugby training. Prior to testing, ethical approval was given by the participant. Testing was conducted across two consecutive days to avoid fatigue and ensure accurate results. All tests were carried out in a sports science lab with controlled environmental conditions and on an artificial turf pitch. The tests were chosen to evaluate body composition, power, speed, agility and aerobic capacity which are all important physical performance factors related to rugby performance. Each test session began with a standardised warm-up that included dynamic stretches, test-specific drills and five minutes of light running.

Day 1 consisted of a series of assessments targeting power, speed and agility. Body composition analysis was the first step in the testing process. A stadiometer and seca weighing scales (Seca, Hamburg, Germany) were used to assess height and body mass, respectively. A Tanita bioelectrical impedance body composition analyser (Tanita, Amsterdam, The Netherlands) was used to measure body composition, including body fat %. Based on the participant's physiological information, this non-invasive technique quickly calculated the participant's fat mass, lean mass and overall body fat percentage. Using a force platform (Hur, Kokkola, Finland), the countermovement vertical jump was used to assess lower-body power. With hands on hips to prevent arm movement, the participant performed three maximal jumps, taking a 60-second rest in between. The highest jump from the three was recorded. To assess upper-body power, the seated medicine ball throw was used. The participant threw a 12-kilogram medicine ball as far forward as they could whilst seated. The greatest distance was measured after three attempts with a 60-second rest period. On the playing field, speed and agility were then assessed.  Sprint speed was assessed over 10 m and 30 m distances from a standing start using electronic timing gates (South Fort, Street Draper, USA). Timing gates were placed at 0 m, 10 m and 30 m. The participant completed three sprints with 3 minutes rest between efforts. Best times were used for analysis a t both distances. Agility was measured using the standard T-test protocol. The participant sprinted forward 10 m, shuffled laterally 5 m left and 10 m right, then returned to the starting point. Time was recorded using electronic timing gates (South Fort, Street Draper, USA). Three trials were completed with 2-minute rest period and the best time was taken. The second day was dedicated to aerobic capacity. Endurance was assessed using the Bronco test, a conditioning assessment unique to rugby. Five sets of 20, 40 and 60-meter shuttles totalling 1.2 km were to be completed by the participant in the test. On the turf, the course was clearly laid out and a stopwatch was used to record how long it took to finish the test. There was only one maximal effort made.


Results

Table 1. Z Score results of subject with a group of rugby players
                    [image: ]
Following the completed tests, the results were compared to 17 rugby players of a comparable standard, the Z score graph above was created. The athlete excelled in many valuable areas. Below-average results from the Agility T-Test (Z = -1.89), 30m Sprint (Z = -1.57) and Body Fat percentage (Z = -1.26) are all favourable in this situation since they show superior agility, faster sprint times and lower body fat than the group average. These findings imply that the athlete possesses a lean body, strong speed and quick direction changes, all of which are advantageous for rugby performance. However, the Medicine ball Throw (Z = 0.34) was only marginally above average, showing modest upper-body power, whilst the Vertical Jump (Z = -1.07) was below average, indicating limited lower-body explosive power. Future training should focus on improving strength and power output, particularly in the lower body, to complement the athlete's current speed and agility advantages.

Table 2. Comparison of Subject results to Professional Averages
	
	Subject Results
	Professional Average

	Vertical Jump (cm)
	36.59
	68 (1)

	Agility T-Test (s)
	10.52
	11.96 (2)

	Medicine ball Throw (cm)
	285
	460 (3)

	Body Fat (%)
	14.8
	13 (4)

	10m Sprint (s)
	1.81
	1.81 (1)

	30m Sprint (s)
	4.15
	4.20 (1)

	Bronco (minute)
	4:24
	4:55-5:15 (5)


1 (Wood, 2010). 2 (Brodani et al., 2023). 3 (Leite et al., 2016). 4 (Brunsden, 2023). 5 (Treharne, 2024).

The subject's performance in seven key sport-related fitness tests was compared to professional averages. This subject met or exceeded professional standards in several areas. Notably, their Agility T-Test result of 10.52 seconds indicated exceptional change-of-direction speed and was considerably quicker than the professional average of 11.96 seconds. Similarly, the 10m sprint matched the professional average at 1.81s, while the 30m sprint (4.15s) was slightly quicker than the professional average (4.20s). Additionally, the subject demonstrated outstanding aerobic fitness by finishing the Bronco test in 4:24, which was quicker than the professional average of 4:55 to 5:15. Furthermore, the subject's body fat percentage was 14.8%, which is still within an athletic and healthy range but marginally higher than the professional average of 13%. Conversely, the subject's score was far lower than the professional average in power-based tests. The medicine ball throw was 285 cm as opposed to 460 cm and the vertical jump was 36.59 cm as opposed to the professional average of 68 cm. These findings suggest that both upper and lower-body explosive power need to be strengthened to close the gaps in these areas and improve overall performance, strength and power training should be prioritised.

Findings
[bookmark: _Int_RhN6imr7]The performance assessment was intended to compare the athlete's current physical capabilities with those of semi-professional peers and professional standards in key areas related to the fly-half position in rugby union. The tests had the purpose of assessing muscular power, aerobic capacity, speed, agility and body composition. For a player who needs to combine athleticism, physical resilience and tactical leadership, these qualities are essential. The athlete, a 20-year-old semi-professional fly-half, weighed 80.8 kg and stood 179.5 cm tall, both of which are common for backline players. At 14.8%, the athlete's body fat percentage was just marginally greater than the 13% professional norm. Relative power and sustained high-speed running capability may be enhanced by a small reduction in body fat, as long as it stays within a reasonable athletic range. The most encouraging results from the testing were those related to speed and agility. While the 30m sprint time of 4.15 seconds was quicker than the professional average of 4.20 seconds, the 10m sprint time of 1.81 seconds was equal with professional average. Based on these findings, the athlete possesses exceptional top-end speed and acceleration, two qualities that are essential for a fly-half to take advantage of openings and avoid opponents. The T-Test was used to measure agility and the athlete's time of 10.52 seconds beat the professional average of 11.96 seconds. The athlete's change-of-direction speed is competitive at the elite level and above average when compared to semi-professional peers, as demonstrated by the test's Z-score of -1.89. These qualities are essential to support defensive coverage, execute quick lateral movements and adjust to various games situations. Another important area was aerobic fitness, which was assessed using the Bronco test. The athlete easily outperformed the professional average range of 4:55 to 5:15 after finishing the 1.2 km shuttle test in 4 minutes and 24 seconds. This score suggests a high degree of aerobic conditioning, which is essential for both recovering from repeated high-intensity efforts and sustaining performance intensity for the entire 80 minutes of a game. Due to a fly-half constantly participating in play, communicating with teammates and making decisions while fatigued, this endurance is very important. However, the findings of the power-based evaluations point to the need of focused improvement. The athlete's best jump height in the vertical jump test was 36.59 cm, which is considerably lower than the 68 cm professional level. Comparing this result to semi-professional peers, the Z-score of -1.07 indicates underdeveloped lower-body explosive power. This deficiency may restrict the ability to execute forceful movements under contact or during kicking phases, particularly for a fly-half in rugby who must execute brief bursts of evasion and fast step-offs. The seated medicine ball throw, which assesses upper-body power, produced a top distance of 285 cm, which is considerably lower than the professional average of 460 cm. The athlete's Z-score of 0.34 put them just above the semi-professional average but much below elite standards. This disparity emphasises the necessity of strengthening the upper body's force production, which underpins long-distance kicking, offloading and tackling. Collectively, these findings imply that the athlete has a lean body that is appropriate for their role and is well-rounded in terms of speed, agility and endurance. However, a performance gap that could impede advancement to the professional level is presented by the underperformance in both upper and lower-body power evaluations. In the current game, when fly-halves are expected to be multifaceted athletes with the ability to both dominate physically and have finesse, these physical attributes are extremely crucial. The findings made through the testing indicates that though sometimes unable to dominate physically in contact situations or produce strong kicks under duress, the athlete is thought to be swift, agile and strategically astute. The disparity between muscular explosiveness and movement-based performance gives credibility to the idea that the short- to medium-term training cycle should concentrate building strength and power. In summary, despite the athlete demonstrating elite-level speed, agility and endurance, specific gains in muscular strength and explosive power are necessary to meet professional standards and sustain the many demands of the fly-half position.
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