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Introduction
Rugby is a high intensity contact sport that places substantial physical and physiological demands on players. Each position requires distinct physical attributes, with the loosehead prop role demanding exceptional levels of muscular endurance, strength, cardiovascular endurance, power anerobic power, aerobic power when tackling, scrummaging, rucking or lifting. A position-specific assessment is essential for evaluating performance capabilities and identifying development and injury prevention strategies.
This report profiles the fitness of a loose head prop through fitness tests of key components.  Anerobic power and capacity is essential for high intensity high power bursts such as tackling or scrummaging.  Anerobic powers were measured using the Wingate test. Acceleration and explosive speed were measured using the 10-meter sprint test, an aspect that is crucial when attacking and defending. The agility t test was assessed using the standardised agility t test, agility is required in attack when carrying the ball to avoid defenders and in defence to tackle moving objects. Cardiovascular endurance was estimated using the queen's college step test, this fitness component is essential in sustaining output. Flexibility was assessed using the sit and reach test, flexibility is crucial for props to be able to prevent injury whilst scrummaging, it's also important to keep in mind that probs should be mobile and not hypermobile.
Lower-body power and strength were assessed using two separate protocols: the 6 second Wattbike peak power test, simulating explosive play phases and the Keiser leg press       one-repetition maximum (1RM), which reflects scrummaging strength.  Each test was selected to target a specific performance domain relevant to the demands of the position. 

The subject’s results are benchmarked against standardised normative data for rugby union players in the same position.  This allows meaningful interpretation of current performance in relation to established positional expectations, helping to identify strengths and areas for improvement.
The report integrates relevant academic literature to explore implications for health and long-term athletic performance.  It concludes with evidence-based training recommendations to enhance the player’s fitness, wellbeing and role-specific capabilities.

























Methodology  
A series of field and laboratory-based tests were conducted at the University of Wales Trinity Saint David (UWTSD), Carmarthen campus, to evaluate key fitness components of a rugby union loosehead prop. These included anaerobic power, flexibility, acceleration, agility, aerobic capacity, and upper/lower-body strength. All tests used calibrated equipment under standardized conditions.
Wingate Anaerobic Test
Conducted on a Monark cycle ergometer (Monark Pro) with resistance set at 7.5% of body mass, measured via SECA digital scale (Seca 213). After a 5-minute Wattbike warm-up (Wattbike pro), the participant completed a 30-second maximal sprint. Peak power, average power, and fatigue index were recorded via the Monark software and securely stored.
10-Metre Sprint Test
Acceleration was assessed on the UWTSD 4G field. A 10-metre course was marked  and four timing gates (Brower Black Box) connected to an iPad (I pad 9 2021) captured sprint times. The participant performed three maximal efforts from a standing start after a standardized warm-up. The best time was recorded.
Sit and Reach Test
Flexibility was measured with a sit and reach box (Eveque sit and reach box). The participant sat barefoot with legs extended and reached forward as far as possible, holding the position for two seconds. Three attempts were made, with the best score (cm) recorded and securely stored.
Wattbike 6-Second Peak Power Test
This test included six 6-second maximal sprints on a Wattbike (Wattbike pro), with a 30-second rest between efforts. The highest recorded peak power value was used for comparison. The participant completed a standard warm-up and cool-down to minimize injury risk.
Agility T-Test
Performed on a flat, non-slip surface with cones arranged in a “T” formation (10m vertical, 5m lateral arms). The participant sprinted forward, shuffled side-to-side, then backpedalled to the start. Timing gates (Brower black box) linked to an iPad ensured accurate measurement. Three trials were completed with 2-minute rest intervals, and the best time was retained.
Bench Press 1RM Test :
Conducted in a strength and conditioning facility using a standard Olympic bench and barbell After a dynamic warm-up and progressive loading, the participant attempted to lift the heaviest possible load with proper technique. Spotters ensured safety, and rest intervals were provided between attempts. Valid 1RM required full range of motion with no assistance.
All data were stored securely on a double-authenticated device for further analysis. Tests adhered to standard health and safety protocols, and demonstrations were provided prior to execution to ensure consistency and participant understanding.
The heaviest successful lift with proper technique was recorded as the subject’s 1RM (kg). All data were documented immediately and securely stored on a double-authenticated device for later analysis and comparison to normative data and peer benchmarks.
Testers maintained consistency by applying strict form standards, verifying range of motion, and supervising warm-up and rest periods throughout the testing session.
Squat 1rm test:
The one-repetition maximum (1RM) back squat test was used to assess maximal lower-body strength, a critical performance measure for rugby forwards. The test was performed using a calibrated Olympic barbell (20 kg) and a squat rack on a non-slip lifting platform.
The participant completed a structured warm-up, including dynamic lower-body mobility drills (e.g. bodyweight squats, lunges, and banded glute activations), followed by progressive warm-up sets at increasing loads.
Testers explained the procedure clearly, highlighting health and safety protocols. A demonstration was provided, showing correct form: feet shoulder-width apart, barbell positioned on the upper trapezius, neutral spine, and depth reaching at least parallel (hip crease below the knee). Proper breathing and bracing techniques were also covered.
Spotters were positioned on either side of the barbell throughout the test to minimise injury risk. The participant began lifting at approximately 60% of their estimated 1RM, with weight increased by 5–10 kg per attempt. Two-minute rest periods were given between lifts to ensure adequate recovery.
Only lifts completed with correct form and full depth were recorded as valid. The final successful lift with proper technique was recorded as the participant’s 1RM (kg). Results were stored securely on a double-authenticated device for later comparison.
Data Collection and Storage:
All performance data from each test were immediately recorded on a password- and biometric-protected device. These data were later analysed and compared against normative datasets and Z-scores to evaluate the participant’s performance relative to peers. Testers maintained strict adherence to standardised protocols, monitored technique, and provided consistent motivation and instructions throughout all assessments.















Results 
 Figure one – Participant data from testing 
	Tests:
	Participants data 

	Wingate
	Peak power – 924 watts 
Average power – 578 watts 
Power drop – 581 watts 

	10-meter sprint 
	02.47 seconds 

	Agility T test 
	14.29 seconds 

	Queens college step test 
	59 steps 

	Sit and reach 
	13 cm

	6 seconds wattbike peak power 

	1191 watts peak power 


	Squat one rep max 
	125 kg 

	Bench press one rep max 
	70 kg 



Figure two – benchmark data for sport and position 
	Tests: 
	Benchmark: 
	Reference: 

	Wingate 
	Peak power – 1960 watts
Average power – 1235 watts
Power drop – 725 watts 
	(Rashid et al, 2004)

	10-meter sprint 
	1.76 seconds 
	(Rogers et al, 2024)

	Agility T test 
	No data found
	n/a

	Queens college step test 
	No data found 
	n/a

	Sit and reach 
	42 cm 
	Raj et al, (2021) 

	6 seconds wattbike peak power 
	1870 watts peak power 

	(Rogers et al, 2024)


	Squat one rep max 
	193 kg
	Thomas Comazo (2015)

	Bench press one rep max 
	154kg
	Thomas Comazo (2015)








Several studies have been used to establish benchmark data for rugby players across various fitness components. 
A study published by the International Journal of Applied Sciences investigated the relationship between sprint ability and anerobic capacity in multi-sport athletes, including rugby players by using the Wingate testing method. Results indicated that the average peak power output for ruby players was 725 watts. These figures provide valuable benchmark data for evaluating anerobic performance in rugby forwards. (Rashid et al, 2004) 
Similarly, the International Journal of Strength and Conditioning examined the relationship between Wattbike 6-second peak power outputs and ballistic strength in rugby players. The study assessed sprint performance over 10, 20, and 40 meters and compared these to cycling sprint outputs. Rugby players were divided into forwards and backs for comparison. Forwards recorded an average 10-metre sprint time of 1.76 seconds and a peak power output of 1870 watts in the 6-second Wattbike test, providing strong reference values for both sprint speed and lower-limb power in this position group (Rogers et al., 2024).
Due to methodological inconsistencies in existing literature, such as inclusion of angled running and ball carrying, reliable benchmark data for rugby union forwards reliable data for the agility T test could not be identified. As testing protocols varied significantly, the data was not suitable for an accurate comparison. 
No relevant studies were found assessing rugby players using the Queens College Step Test, and therefore no standardized benchmark data could be established for this aerobic test within the sport.
In contrast, flexibility benchmarks were identified in a study from the International Journal of Yoga, which examined the effects of an eight-week yoga intervention on a group of rugby players. Using the sit and reach test to measure pre and post intervention. The average pre intervention sit and reach score for forwards was 42cm. This offers a useful benchmark data for levels of flexibility for rugby forwards (Raj et al, 2021) 
Finally, research conducted by the University of Central Florida explored the effect of body composition on maximal strength in rugby players. Focusing on compound lifts, the study reported that forwards had an average one-repetition maximum (1RM) of 154 kg in the bench press and 193 kg in the squat, providing reliable reference values for maximal strength in front-row players (Gomazo, 2015).

Discussion:
Interpretation of Participant Data:
The participant’s Wingate Anaerobic Test performance is classified as average when compared to normative data based on age, weight, gender, and athletic level (Zupan et al., 2009).
The participants Wingate anerobic test performance is classified as average when compared to normative data for his age, gender and athletic levels. (Zupan et al, 2009)
The 10-meter sprint tests result is considered below average according to Zhang based on benchmark data for his age, gender and athletesism . (Zhang et al, 2022).
The Agility T-Test score falls into the poor category, relative to peers in the same sport, age group, and gender (Raya et al., 2012).
In the Queen’s College Step Test (QCST), the participant's cardiovascular endurance is also classified as poor based on normative data for age, gender, and athletic ability (Mackenzie, 2001).
The sit and reach test revealed very poor flexibility scores when evaluated against standard population norms for age and gender (Green, 2025)
The bench press one rep max performance is considered below average for a rugby forward, with specific reference to age, gender, training status, and position-specific requirements (Warneke et al., 2023).
Conversely, the participants squat one rep max is rated as intermediate based on his age, gender and levels of athleticism. ( Macorilla et al, 2022)
In the Wattbike Peak Power Test, the participant demonstrated high anaerobic power levels, consistent with normative data for rugby forwards (Herbert et al., 2015).
Implications of the Data on Performance:
Athletic performance in rugby union is multifaces , encompassing speed, agility, power, muscular strength, muscular endurance, flexibility, balance and cardiovascular endurance. Performance profiling enables coaches to identify both strengths and areas for development thereby supporting tailored training interventions.
According to Vaz rugby forwards frequently engage in short sprints of 10-20 meters, where initial acceleration is a crucial performance determinant . The participants below average 10-meter sprint performance suggests a potential reduction in performance, particularly in actions such as: the amount of tackles made, amount of rucks hit and amount of carries per game. (Vaz et al, 2014)
Forwards are also heavily involved in rucks, scrums, and line-outs—phases that demand substantial upper and lower body strength and powers highlighting the importance of high performance in compound lifts for squad selection. Given the participant’s below-average bench press 1RM, there may be limitations in upper-body power output, which could affect scrummaging and physical confrontations. (Vaz et al. (2014)
However, the participants intermediate squat one rep max performance and high anerobic powers are promising indicators of lower body strength and explosive power. These attributes suggest an increase in performance particularly in areas such as, defenders beaten, dominant tackles, scrums won, and line outs won. (Vaz et al. (2014)
Flexibility is another vital component of performance and injury prevention. Raj found that reduced flexibility increases injury risk and may limit range of motion during dynamic movements. The participant’s very poor flexibility, as indicated by the sit-and-reach test, highlights an area of concern. (Raj et al, 2021)


Recommendations for Improvement
Strength and Power Development
Argus recommend a mixed-method approach, including high-volume resistance training alongside aerobic and anaerobic conditioning. In their 4-week intervention, players showed a 13 kg increase in squat 1RM, a 13.6 kg increase in bench press 1RM, and improvements in body composition and girth measurements. Similar programming is recommended to improve the participant’s strength and power metrics. (Argus et al. 2010)
 Anaerobic Conditioning
Lamont advocates for compound movements such as chest press, leg press, and seated row at 85% 1RM to improve anaerobic capacity in rugby players. Incorporating these into the participant’s regimen would likely improve short-duration power output and sprint capacity. (Lamont 2019)
Aerobic Development
For aerobic enhancement, Lamont proposes a structured running program using RPE-based intervals, tailored to elite rugby performance. For the participant, a scaled-down version with lower RPE targets and reduced volume is advisable, ensuring appropriateness to their current fitness level. (Lamont 2019)
 Flexibility and Injury Prevention
Raj recommends incorporating yoga into training strategies. Their 8-week study showed a 25% increase in flexibility and notable improvements in 5- and 10-metre sprint performance. Given the participant's poor flexibility scores, yoga may offer both performance and injury-prevention benefits. (Raj et al, 2021)
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