Comprehensive Health and Fitness Assessment
Health and Fitness Assessment Design:
A multidimensional health and fitness assessment is essential for evaluating the physiological demands placed on a 17‑year‑old female footballer, who engages in high‑intensity intermittent activity, repeated sprinting, and frequent changes of direction. Football requires well‑developed cardiorespiratory fitness, muscular strength, endurance, flexibility, and optimal body composition. The selected assessments reflect these demands and are supported by evidence for adolescent athletes.
Body composition will be assessed using skinfold anthropometry (Jackson–Pollock 3‑site method). Skinfolds are widely used in youth sport due to their practicality and moderate reliability in adolescent athletes (Poureghbali et al., 2026). Their review highlights that while DXA is the criterion method, skinfolds remain appropriate for field settings when performed by trained assessors. This is particularly relevant for footballers, where monitoring fat‑free mass and adiposity supports performance and injury prevention.
Cardiovascular fitness will be measured using the Queens College Step Test, a submaximal test that estimates VO₂max. Recent evidence confirms its validity and reliability in youth populations aged 8–16 (Weisstaub et al., 2025), making it suitable for a 17‑year‑old athlete. Cardiorespiratory fitness is strongly linked to health and performance, influencing recovery between high‑intensity bouts—critical in football.
Muscular strength will be assessed using handgrip dynamometry, which has strong criterion validity in adolescents (Castro‑Piñero et al., 2010). Grip strength is also associated with overall musculoskeletal fitness and injury resilience.
Muscular endurance will be evaluated using the 1‑minute push‑up test, a common field measure included in adolescent fitness batteries (Bianco et al., 2015). Upper‑body endurance supports shielding, tackling, and overall match robustness.
Flexibility will be assessed using the Sit‑and‑Reach Test, which is widely used and demonstrates acceptable reliability in youth (ACSM, 2022). Flexibility contributes to movement efficiency and injury reduction—important for footballers who frequently perform high‑range movements.
Finally, resting heart rate (RHR) will be included as an indicator of autonomic function and aerobic conditioning. Lower RHR is associated with improved cardiovascular health and training adaptation (Seppälä et al., 2014).
Together, these assessments provide a holistic profile of the athlete’s physiological strengths and weaknesses, aligned with the demands of competitive youth football.

Assessment procedures and data collection:
Skinfold Anthropometry Equipment: calibrated skinfold callipers. Procedure: Three sites measured (triceps, suprailiac, thigh) following ISAK guidelines. Each site measured twice; a third measurement taken if >2 mm difference. Sources of error: incorrect landmarking, calliper pressure, assessor skill. Evidence: Skinfold reliability in adolescent athletes is moderate but acceptable when standardised (Poureghbali et al., 2026).
Queens College Step Test Equipment: 41 cm step, metronome, stopwatch. Procedure: Step at 22 steps/min (female) for 3 minutes. HR recorded for 15 seconds post‑test. Sources of error: delayed HR measurement, inconsistent cadence, step height variation. Evidence: Valid and reliable for youth VO₂max estimation (Weisstaub et al., 2025).
Handgrip Strength Test Equipment: handgrip dynamometer. Procedure: Participant stands with arm by side, squeezes maximally for 3 seconds. Two trials per hand; best score recorded. Sources of error: incorrect grip size, posture variation, inconsistent encouragement. Evidence: Strong criterion validity in adolescents (Castro‑Piñero et al., 2010).
Push‑Up Test Equipment: mat. Procedure: Maximum push‑ups in 60 seconds using standard technique. Sources of error: reduced depth, altered hand placement, fatigue pacing. Evidence: Included in validated adolescent fitness batteries (Bianco et al., 2015).
Sit‑and‑Reach Test Equipment: sit‑and‑reach box. Procedure: Three attempts; best score recorded. Sources of error: inconsistent warm‑up, foot movement, rapid reaching. Evidence: Widely used with acceptable reliability (ACSM, 2022).
Resting Heart Rate Equipment: HR monitor or manual palpation. Procedure: Measured after 5 minutes of seated rest. Sources of error: movement, talking, insufficient rest.
Importance of Standardisation ensures validity and reliability, reducing measurement error and improving comparability. Common error sources include environmental variation, assessor inconsistency, equipment calibration, and participant fatigue. Strategies include following ISAK protocols, using calibrated equipment, providing consistent instructions, and conducting assessments at similar times relative to training load—important for footballers whose fatigue fluctuates across the week.

Data analysis and Interpretation:
	Assessment
	Result
	Normative Comparison (Female, 17 years)

	Body fat % (skinfold)

	22%
	Average for adolescent female athletes.



	Queen’s college step test

	42
	Slightly below typical female footballer values.


	Handgrip strength

	36kg
	Average for adolescent females

	Push ups (1 min)

	22
	Below average for trained athletes.

	Sit and reach test 

	24cm
	Good

	Resting HR

	64bpm
	Normal



Figure 1: A table to show my results gathered from assessing the athlete. 



Interpretation
The athlete’s body composition (22% body fat) is within the average range for adolescent female athletes. Footballers typically benefit from maintaining moderate adiposity to support speed, agility, and endurance. While not excessive, a slight reduction could improve power‑to‑weight ratio.
The VO₂max estimate (42 ml·kg⁻¹·min⁻¹) is slightly below typical values reported for youth female footballers, who often present VO₂max scores between 45–55 ml·kg⁻¹·min⁻¹ (Castagna et al., 2010). This suggests room for improvement in aerobic capacity, which influences recovery between sprints and overall match endurance.
Handgrip strength (36 kg) is average for adolescent females and indicates adequate upper‑body strength for football demands such as shielding and tackling. However, muscular endurance (22 push‑ups) is below average for trained youth athletes, suggesting limited ability to sustain repeated upper‑body contractions.
Flexibility (24 cm sit‑and‑reach) is a strength, supporting efficient movement patterns and reducing injury risk—important in football where hamstring strains are common.
Resting heart rate (64 bpm) is within the normal range for adolescent females and aligns more closely with expected values for a trained athlete, suggesting good autonomic regulation and moderate-to-high aerobic conditioning.
Overall analysis:
The athlete demonstrates several notable strengths that contribute positively to her overall fitness profile and football performance. Her flexibility is a clear advantage, supporting efficient movement patterns, improved stride mechanics, and reduced risk of common football‑related injuries such as hamstring strains. Good flexibility also enhances agility and change‑of‑direction ability, both essential in match play. Grip strength, which is average for her age, reflects adequate upper‑body strength and functional capability. While grip strength is not a primary determinant of football performance, it is associated with general musculoskeletal fitness and injury resilience, particularly during physical duels, shielding, and maintaining balance under pressure. Her body composition, with a healthy level of adiposity, provides a solid foundation for athletic performance. Maintaining an appropriate balance of lean mass and fat mass supports speed, endurance, and power output—key attributes for a youth footballer who trains multiple times per week and competes in matches every Sunday. These strengths collectively indicate that she possesses a stable physical base from which further performance improvements can be developed.
In contrast, the athlete’s weaknesses highlight important areas for targeted intervention. Her VO₂max, which falls below typical values for trained female footballers, suggests that her maximal aerobic capacity could be improved. This limitation may affect her ability to sustain high‑intensity efforts, recover quickly between sprints, and maintain performance throughout a full match. Additionally, her muscular endurance, particularly upper‑body endurance as reflected in the push‑up test, is below average for a regularly training athlete. This may contribute to early fatigue during repeated physical actions such as pressing, tackling, and maintaining stability during contact situations. Although her resting heart rate is now measured at 64 bpm, which is healthy and indicative of good cardiovascular regulation, it still suggests that her aerobic conditioning has room to progress toward the lower ranges typically seen in highly trained youth athletes. Addressing these weaknesses through structured conditioning and strength‑endurance training will enhance her overall performance and resilience on the pitch.
These findings suggest that while the athlete demonstrates good mobility and functional strength, improvements in aerobic capacity and muscular endurance would enhance match performance and recovery.

Recommendations:
To improve cardiovascular fitness, the athlete should engage in progressive aerobic conditioning, including interval training (e.g., 4 × 4‑minute high‑intensity intervals at 85–95% HRmax), which has been shown to improve VO₂max in youth footballers (Helgerud et al., 2001). Weekly training load should be monitored to avoid overtraining, given her existing schedule of three training sessions and one match per week.
Muscular endurance can be improved through resistance training 2–3 times per week, focusing on high‑repetition sets (12–20 reps) targeting upper‑body and core musculature. Bodyweight circuits (push‑ups, planks, dips) will complement football‑specific strength.
To optimise body composition, the athlete should maintain a balanced diet rich in lean protein, whole grains, and vegetables, ensuring adequate energy availability to support growth and training demands. Flexibility training should continue through dynamic warm‑ups and post‑training stretching.
These recommendations aim to enhance aerobic capacity, muscular endurance, and overall performance while supporting long‑term health.
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