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Human Physiology and fitness.
*Prior to completing all the tests, a par-Q and informed consent was carried out as well as height measurements, blood pressure and weight.
The tests that were chosen for the specific health and fitness assessments for body composition, cardiovascular fitness, muscular fitness and endurance and flexibility were, the grip strength test, two-minute step test, sit and reach test and the push-up test. Height, weight and blood pressure were also recorded accordingly. 
The reasoning behind conducting the grip strength test is that it is highly significant when it comes to human physiology and fitness as it functions as a significant indicator of health and general muscle strength. “Research continues to link a decline in grip strength to a range of adverse health issues, including heart disease, arthritis, osteoporosis, Type 2 diabetes and certain cancers” (Uclahealth, 2023). Components such as life expectancy/longevity, risk of injury, cognitive ability and functional ability are all factors associated with grip strength ability. “Supporting this proposition, evidence is provided herein that shows grip strength is largely consistent as an explanator of concurrent overall strength, upper limb function, bone mineral density, fractures, falls, malnutrition, cognitive impairment, depression, sleep problems, diabetes, multimorbidity, and quality of life” (Bohannon, 2019). On the other hand, the customization of exercise programmes, assessing rehabilitation progress and development in strength training can all be monitored using the grip strength test, this further underlines the practicality of the test. Finally, the grip strength test is an expeditious test that can express a comprehensive measure on physical capability and muscular haleness. 
The next test chosen for the fitness assessment for flexibility was the sit and reach test. This test was chosen and is valid because flexibility is measured, especially in the hamstrings and lumbar muscles. Like the grip strength test, the sit and reach test outlines the importance of flexibility when it comes to injury prevention, as it increases range of motion, and therefore, lessens the chances of strains and injury. “Stretching keeps the muscles flexible and healthy, and we need that flexibility to maintain a range of motion in the joints. Without it, the muscles shorten and become tight. Then, when you call on the muscles for activity, they are unable to extend all the way. That puts you at risk for joint pain, strains, and muscle damage” (Lewine, 2024). Flexibility is also crucial when it comes to athletic performance and movement efficiency. In a health and fitness environment, the sit and reach test can help conduct the progression of tailored programmes to help an individual improve overall flexibility. The sit and reach test require very little equipment and space and is extremely practical as it provides a prompt understanding of a person’s level of flexibility. 
[bookmark: _Int_mtOFmMQk]The penultimate test that was conducted was the two minute step test. This test was chosen as it is a great indication of an individual's fitness levels and cardiovascular endurance, making it a relevant test to the physiology and fitness of an individual. By evaluating the amount of steps that a person can accomplish in two minutes, it issues a good perception into the functional fitness levels and the aerobic capacity of an individual. The practicality of this test is an important factor as to why it was chosen it is straightforward to administer, involves minimal equipment and it is simple to integrate and combine into fitness evaluations to keep track of fitness progression and can be used to help customize fitness programmes. “This study showed that the 2MST is a reliable test with a low amount of inherent error” (Nogueira et al., 2021).

The press-up test is applicable because it can help assess as individuals upper body strength, especially in the triceps, shoulders and chest. Muscular endurance is vital when it comes to being able to complete everyday activities and helps the subject perform to their maximum potential during physical performance. “Muscular endurance, while important for sport, will also improve daily life as it helps with everyday tasks” (Study Active, 2023). This test is practical within a health and fitness environment as it requires no testing equipment and can be carried out wherever. Instantaneous feedback is provided on the person’s strength and endurance level which assists when tracking progression levels and specific fitness objectives can be achieved by tailoring training programmes to best suit the individual's fitness levels.
Part 2
The handgrip strength test is carried out using the handgrip dynamometer. Firsly, the dynamometer should be set to zero. Hold the dynamometer so the subject's finger is under the handle, this allows the equipment to be held comfortably. The second joint of the person’s finger should be fitting comfortably. Whilst keeping the dynamometer away from the body, the person holds the equipment at thigh level, whilst in line with the forearm. The subject is then ready to carry out the test and should squeeze the dynamometer with maximum force whilst keeping their breathing regulated. This should be carried out twice for both hands and the best score is to be recorded. In order to lessen the chances of an imprecise score, make sure that the subject’s hand that is holding the dynamometer does not collide with other body parts or external objects. Make sure that the subject is holding the equipment properly and that they do not move excessively during or after the test as it may lead to an inaccurate reading. 
A warmup should be undertaken before completing the sit and reach test to minimise the risk of injury to the lower back or hamstrings. When ready to undergo the test, the individual must sit on the ground and place their feet level on the sit and reach box. Shoes must be removed to ensure accurate readings, and the soles of the feet must be roughly positioned fifteen centimetres apart. The mark of zero should be closely aligned with the feet. The subject is then ready to take the test and should ensure their hands remain parallel whilst reaching forward. The fingertips must contact the measuring ruler, and the subject should try to hold their reach for two seconds. The knees should remain locked and maintain straight legs during the test. It is important that the subject does not have their legs held down by the tester as it could lead to an inaccurate score. To ensure the subject achieves the best score, steady breathing is vital. The farthest push is recorded out of two trials of the test. To avoid inaccurate scorings, the subject should not hold their breath during the test and must not perform sharp movements as this can lead to injury.

For the push up test, upper body endurance and strength are the two main components. Traditional full body push ups are performed by men with the weight of the body supported by the toes and the hands are set below the shoulders. To maintain fairness and to achieve appropriate adversity measures, women will perform modified press ups with their legs placed together whilst their knees are used as the pivot point. The subject must keep their head up, with a straight back throughout the duration of the test and must keep correct form, with them lowering their body to the floor until the chin meets the ground, ensuring the stomach stays off the ground. The subject must push back up until their arms are locked. The test concludes when the subject fails to perform two successive repetitions. Proper measurements and data collection is vital for this test to make sure the results mirror the performance with no disparities. The subject must maintain proper technique during the test, failure to do so will lead to data disparities and inaccurate results.  

To complete the two-minute step test, start by placing the wrist heart monitor properly on your wrist. Record your resting heart rate before starting the test to allow you to use as a comparison throughout the duration of the test. Begin by setting a two-minute timer and stand with your hands by your sides. Start by stepping with your knees reaching hip height, ensure you rotate between legs with each repitition. After the test is completed, record your heart rate promptly. This allows you to compare the increase in your heart rate. Over time, this data can allow you to evaluate improvements in cardiovascular fitness. This test must be carried out with accurate repetitions and proper time keeping as failure to do so will result in data discrepancies and false results.
Part 3
	Components of fitness
	Test
	Result
	Evaluation

	Strength
	Handgrip test
	41
	Average

	CRF
	Step test
	148bpm
	Very poor

	Muscular endurance
	Press-up test
	10
	Poor

	Flexibility
	Sit and reach test
	23cm
	Excellent



Overall, Charlie had some mixed results with his flexibility score being classed as excellent whilst being compared to normative data. Charlie also received an average scoring of forty-one on the strength test. On the other hand, Charlie’s CRF and muscular endurance scores were both poor results considering his age and whilst being compared to the normative data. Charlie’s poor scoring for his muscular endurance could be down to the fact that he does little exercise after he stopped playing football regularly and is inactive when it comes to going to the gym. Poor cardiovascular endurance is worrying sign for an individual as it can lead to serious health complications such as heart attacks and hypertension, this is due to the heart needing to work much harder for the blood to be pumped around the body sufficiently. Another implication of poor cardiovascular endurance can be reduced stamina. Maintaining a good stamina level is vital for a person to be able to complete everyday tasks without becoming fatigued quickly and can affect someone's ability to perform well in a sporting environment. Weight gain is also a symptom of poor cardiovascular health as inactivity can further exacerbate health problems. “The not-so-good news: overweight and especially obese people still were at greater cardiovascular risk than those with normal weight, regardless of activity levels” (Harvard Health, 2021). Charlie’s muscular endurance score was also poor, difficulty maintaining the ability to carry out prolonged activities may occur, this will make activities like cycling harder and harder with age if something is not done to improve his endurance. Weaker muscles can also lead to a much higher likelihood of injuries during sport/everyday activities that could be considered as easy for someone with a better level of muscular endurance. “Reduced muscle strength and power have been consistently identified as risk factors for falls and related injuries, and it is likely these associations result from the central role played by reduced muscle strength and power in poor balance recovery” (Benichou and Lord, 2016). Longer recovery times are also related to having weaker muscles, this can lead to an individual becoming increasingly less active as they may possess a fear of hurting themselves again. Overall, both poor muscular and cardiovascular endurance can seriously impact someone's quality of life and can lead to severe health problems later in life. Charlie achieved an excellent score in the flexibility test, flexibility is vitally important as it can reduce the number of injuries a person with a lower flexibility score would get, the prevention of strains is also important and the chances of injury are lower because the joints and muscle have more access to their full range of movement.

Part 4
After taking time to thoroughly read through Charlie’s results and comparing them to normative data, it is crucial that improvements are made so when future testing is carried out, improvements in scores will be made. For Charlie to improve his cardiovascular endurance and muscular endurance, tailoring future exercise routines is crucial. I would recommend that resistance training is incorporated into Charlie’s exercise routine, focusing on high repetitions with a low amount of weight, these exercises could include bodyweight squats, push ups and lunges. Two or three sessions a week should see improvements in these areas whilst also allowing the body to recuperate during rest periods. Cycling, jogging and swimming could be beneficial when looking to improve an individuals’ cardiovascular endurance with sessions typically lasting twenty to thirty minutes for three times a week, again allowing rest periods for the body to recover. These exercises should be started off at a moderate intensity level. After around three weeks you should aim to excalate the intensity and duration of the exercises, when fitness starts to improve. To maintain a good flexibility level, it is important to stretch regularly, everyday if possible as stretching can significantly improve flexibility, aim for ten minutes per day. Additionally, maintain a good diet is extremely important when it comes to exercising as it provides the body with vital nutrients needed to support energy and recovery levels. “Eating a healthy balanced diet accompanied by regular exercise is essential in maintaining physical and mental health and well-being" (Wakeman, 2016). Eat plenty of protein, complex carbohydrates and healthy fats. Remain consistent and keep hydrated to allow proper adaptations over time.
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