Physiological support case study: General fitness profile 
Introduction 
General fitness refers to an individual's ability to perform everyday activities effectively and efficiently while maintaining sufficient energy levels for recreational exercise. The components of general fitness are commonly divided into. Health related skill related factors. Health related components include cardiovascular endurance, muscular endurance flexibility and body composition wile skill related components include power, speed agility, and coordination and reaction time together these components contribute to overall physical performance quality of life and long term healt outcomes
Cardiovascular endurance is the most important physiological component of general fitness. It refers to the ability of the cardiovascular and respiratory systems to supply oxygen to working muscles during prolonged physical activity. Higher levels of aerobic fitness are associated with improved exercise tolerance, reduced fatigue, and decreased risk of cardiovascular disease. Research has demonstrated that individuals with higher aerobic capacity are more likely to maintain healthy body composition and reduced metabolic disease risk (ACSM, 2021). Aerobic fitness is commonly assessed using field-based tests, such as the Yo-Yo Intermittent Recovery Test, due to their validity and practicality.
Muscular strength and muscular endurance are also fundamental aspects of general fitness. Muscular strength refers to the maximum force that a muscle or muscle group can produce during a single contraction, whereas muscular endurance refers to the ability of a muscle to repeatedly contract over time without fatigue. These components are essential for functional movement, injury prevention, posture, and athletic performance. Resistance training has been shown to improve both muscular strength and musculoskeletal health while reducing the likelihood of injury and chronic disease (Suchomel et al., 2016).
Power and speed are performance-related components that contribute to explosive movement capability. Lower-body power is particularly important for activities involving sprinting, jumping, and rapid acceleration. Vertical jump performance is commonly used to assess lower-body muscular power, while sprint testing evaluates acceleration and speed capabilities. Anaerobic power is another important physiological quality and reflects the body’s ability to perform high-intensity exercise over short durations. The Wingate Anaerobic Test is widely recognised as a valid measure of anaerobic power and fatigue resistance.
Flexibility and agility also contribute significantly to overall fitness. Flexibility refers to the range of motion available at a joint and is associated with movement efficiency and injury prevention. Agility involves rapid changes in direction while maintaining balance and control. Good agility is important for both recreational and sporting activities and is often assessed using the T-test.
Finally, body composition is an important indicator of health and fitness. Healthy body composition is associated with improved movement efficiency, lower disease risk, and enhanced physical performance. Excess body fat may negatively impact aerobic performance, speed, and agility, whereas adequate lean muscle mass contributes positively to strength and power output
The purpose of this case study is to assess the physiological profile of a recreationally active individual using a variety of fitness tests. The participant’s results will be compared with normative data and group averages to identify strengths and weaknesses. Recommendations will then be provided to improve the participant’s overall fitness and physical performance.
Method 
Prior to testing the participants completed a physical activity readiness questionnaire (PAR-Q) and provided informed consent all testing procedures followed appropriate ethical guidelines including confidentiality and the right to withdraw form testing at any stage during our moving on to new tests a standardized warm up was completed before testing began to reduce injury risk and Improve test reliability 
Flexibility was assessed using the sit-and-reach test. The participant sat on the floor with legs fully extended against the sit-and-reach box while reaching forward as far as possible with both hands. The furthest point reached was recorded in centimetres. This assessment is widely used to evaluate hamstring and lower-back flexibility and has been shown to possess acceptable reliability for flexibility assessment (Wells & Dillon, 1952).
Muscular endurance was assessed using a push-up test. The participant performed as many push-ups as possible while maintaining correct technique and full range of motion. The test was terminated when the participant could no longer maintain correct form or voluntarily stopped due to fatigue. The total number of successful repetitions was recorded.
Grip strength was measured using a hand dynamometer. The participant stood upright with the arm positioned by the side of the body and performed a maximal isometric contraction using the dominant hand. Grip strength is recognised as a valid measure of overall muscular strength and neuromuscular function (Bohannon, 2019). The highest score recorded in kilograms was used for analysis.
Lower-body maximal strength was assessed using a deadlift assessment. The participant lifted progressively heavier loads using correct deadlift technique until a maximal successful lift was achieved. Proper lifting mechanics and supervision were maintained throughout testing to minimise injury risk.
Lower-body power was assessed using a countermovement vertical jump test. The participant performed a maximal vertical jump from a standing position with arm swing permitted. Jump height was measured in centimetres. Vertical jump testing is commonly used to assess explosive lower-body power due to its strong relationship with force production and athletic performance (Cormie et al., 2011).
Speed was assessed using a 30-metre sprint test. The participant completed a maximal sprint effort over a measured 30-metre distance, while sprint time was recorded in seconds using timing gates or a stopwatch. This assessment measured acceleration and sprinting ability
Agility was measured using the T-test. The participant sprinted forwards, shuffled laterally, and backpedalled through a standardised agility course as quickly as possible. Total completion time was recorded in seconds. The T-test is widely used to assess change-of-direction speed and agility.
Anaerobic power was assessed using the Wingate Anaerobic Test. The participant performed a maximal 30-second sprint on a cycle ergometer against a standardised resistance relative to body mass. Peak power output and fatigue index values were recorded. The Wingate test is considered one of the most valid and reliable measures of anaerobic performance (Bar-Or, 1987).
Additional lower-body power measurements were obtained using a Keiser leg press and a 6-second maximal bike test. These tests assessed explosive lower-body force production and peak anaerobic power.
Upper-body power was assessed using a seated medicine ball throw. The participant projected a medicine ball horizontally from a seated position while throw distance was measured in metres.
Aerobic fitness was assessed using the Yo-Yo Intermittent Recovery Test. The participant repeatedly completed 20-metre shuttle runs at progressively increasing speeds dictated by audio signals until exhaustion. Final stage completed was recorded. The Yo-Yo test is commonly used to assess aerobic fitness and the ability to repeatedly recover from high-intensity exercise (Bangsbo et al., 2008).
Body composition and body mass were assessed using InBody body composition analysis equipment. Body mass was recorded in kilograms.
Data analysis involved comparison of the participant’s physiological profile against group mean values and published normative data. Z-scores were calculated to determine the participant’s relative performance compared to the group average using the following equation Z=X-Ų-ò
The following table presents the calculated z-scores for the physiological fitness assessments completed by the participant. Positive z-scores indicate above average performance, while negative z-scores indicate below-average performance.
	Test
	Your Score
	Mean
	SD
	Z-Score

	Flexibility
	22
	24
	25
	-0.08

	Grip Strength
	60.4
	54.4
	55.4
	0.11

	Vertical Jump
	42.44
	45.33
	39.04
	-0.07

	30m Sprint
	4.85
	4.942
	4.948
	-0.02


Z score profile chart 

Interpretation 
The participant demonstrated near average performance across most physiological fitness assessments. Grip strength produced a slightly positive z-score, suggesting above average muscular strength relative to the comparison group. Flexibility, vertical jump, and sprint performance produced slightly negative z-scores, indicating these components were marginally below the group mean values.
Results 
Physiological Assessment Results
	Test
	Participant Score
	Group Mean

	Flexibility
	22 cm
	24 cm

	Deadlift
	204.5 kg
	190 kg

	Grip Strength
	60.4 kg
	54.4 kg

	Push-Ups
	51 repetitions
	-

	Vertical Jump
	42.44 cm
	45.33 cm

	T-Test
	11.64 s
	-

	30 m Sprint
	4.85 s
	4.94 s

	Keiser Leg Press
	1178 W
	1156 W

	Wingate Peak Power
	1169 W
	-

	6 s Bike Test
	1391 W
	-

	Medicine Ball Throw
	2.9 m
	3.0 m

	Yo-Yo Test
	Level 21
	-

	Body Mass
	79.5 kg
	-



The participant demonstrated strong maximal strength performance during the deadlift assessment, exceeding the group mean value by 14.5 kg. Grip strength was also higher than the group average, suggesting good overall muscular strength and neuromuscular function.
Sprint performance was slightly faster than the group average, while Keiser leg press power output also exceeded the comparison value. Vertical jump performance and flexibility scores were slightly below the group means. Medicine ball throw performance was marginally lower than the comparison value.
Push-up performance indicated good upper-body muscular endurance, while the Yo-Yo test result suggested moderate to good aerobic fitness. Wingate and 6-second bike test scores indicated strong anaerobic power capabilities.
Normative comparisons suggested that the participant’s muscular strength and anaerobic power were above average for recreationally active males within a similar age category. Aerobic fitness and flexibility scores appeared moderate compared to published fitness standards. 
Discussion and conclusion 
The purpose of this case study was to evaluate the physiological capabilities of a recreationally active individual and determine strengths and weaknesses related to overall fitness performance. The findings demonstrated that the participant possesses well-developed muscular strength and anaerobic capabilities, although improvements could still be made in flexibility, aerobic fitness, and explosive power to create a more balanced physiological profile.
The participant’s greatest strength appeared to be maximal muscular strength. The deadlift score of 204.5 kg exceeded the group mean value of 190 kg, indicating strong force production and posterior chain development. High levels of muscular strength contribute significantly to movement efficiency, athletic performance, and injury prevention (Suchomel et al., 2016). Strength training has also been shown to improve bone density, joint stability, and functional movement capacity (Westcott, 2012). The participant’s grip strength score of 60.4 kg was also above the group average, further supporting strong neuromuscular capabilities. Grip strength has been widely associated with overall health and functional capacity and is considered a reliable indicator of total-body strength (Bohannon, 2019).
The participant also demonstrated strong anaerobic performance. Wingate and 6-second bike test scores indicated excellent short-duration power production and anaerobic energy system function. High anaerobic power output is beneficial during explosive movements, sprinting, resistance training, and high-intensity exercise. The phosphagen system plays a major role during short maximal efforts and is strongly associated with the recruitment of fast-twitch muscle fibres and explosive performance.
Speed performance during the 30-metre sprint was slightly above the group average, suggesting good acceleration ability and lower-body force application. Previous research has demonstrated a strong relationship between maximal lower-body strength and sprint performance, likely due to greater force production (Cormie et al., 2011). Agility performance also appeared satisfactory based on the T-test result, indicating effective neuromuscular coordination and movement control.
Although the participant demonstrated strong lower-body explosive power, it appeared slightly less developed relative to maximal strength capabilities. Vertical jump performance was below the group mean despite high deadlift and Keiser leg press scores. This may suggest that the participant has developed high maximal force production but may not efficiently convert strength into rapid explosive movement. Research has shown that plyometric training and ballistic resistance exercises are effective methods for improving the rate of force development and lower-body power (Markovic & Mikulic, 2010).
Flexibility was another area identified as a weakness. The participant scored below the group mean during the sit-and-reach assessment, indicating limited hamstring and lower-back flexibility. Reduced flexibility may negatively influence movement efficiency and increase injury risk during resistance training and physical activity. Static stretching, dynamic mobility exercises, and mobility-focused resistance training may improve flexibility and overall movement quality (Behm et al., 2016).
The participant’s medicine ball throw score was slightly lower than comparison values, suggesting that upper-body explosive power could also be improved further. Although upper-body muscular endurance appeared good based on the push-up test, explosive upper-body power may benefit from targeted power-based resistance training such as medicine ball throws, plyometric push-ups, and explosive pressing exercises.
Aerobic fitness appeared moderate based on the Yo-Yo Intermittent Recovery Test result. While the participant likely possesses adequate cardiovascular endurance for recreational exercise, further improvements in aerobic capacity would benefit overall recovery, fatigue resistance, and cardiovascular health. Aerobic fitness is strongly associated with reduced risk of cardiovascular disease and improved metabolic health (Warburton & Bredin, 2017). Incorporating high-intensity interval training (HIIT) and continuous cardiovascular exercise into the participant’s programme may significantly improve aerobic capacity. Research has shown that HIIT is particularly effective for simultaneously improving aerobic fitness and anaerobic performance (Milanović et al., 2015).
Based on the findings of this physiological assessment, several evidence-based training recommendations can be made. Firstly, the participant should continue regular resistance training to maintain high levels of muscular strength and anaerobic power. Compound movements such as deadlifts, squats, and pressing exercises should remain central components of the training programme.
Secondly, plyometric exercises should be incorporated two to three times per week to improve explosive power and rate of force development. Exercises such as box jumps, depth jumps, bounding drills, and medicine ball throws may enhance power production in the lower and upper body.
Thirdly, flexibility and mobility training should be performed regularly to improve range of motion and reduce injury risk. Dynamic stretching should be included within warm-ups, while static stretching and mobility exercises should be incorporated post-exercise or during recovery sessions.
Finally, aerobic conditioning should be improved through interval-based cardiovascular training. HIIT sessions involving cycling, running, or rowing may improve cardiovascular endurance while maintaining anaerobic fitness and muscular performance.
In conclusion, the participant demonstrated strong muscular strength, anaerobic power, and muscular endurance, suggesting a well-developed resistance training background. However, improvements in flexibility, aerobic fitness, and explosive power would further enhance overall fitness and physical performance. A balanced training programme incorporating strength training, plyometrics, mobility work, and aerobic conditioning is recommended to maximise physiological performance and long-term health outcomes.
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