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Comprehensive Health and Fitness Assessment Report
 
Part 1 – Health and Fitness Asse­­ssment Design
Body composition is measured by mass, whether that be fat-free mass as well as muscle mass (Heymsfield, 2024). Good body composition is important for preventing health risks such as obesity, diabetes, and cardiovascular disease (Liguori, 2018). The body composition measure uses participants’ height, weight, and waist circumference to measure hip-to-waist ratio and body mass index (BMI). Furthermore, although BMI is an average indication of the participant’s body mass, it’s not the most accurate way of measuring it. It’s now recognised that the BMI measurement is a poor indicator of fat distribution across the body as well as metabolic health (Borga et al., 2018)
The cardiovascular system involves measuring cardiorespiratory fitness; this can be done using aerobic and anaerobic methods of cardiovascular training methods (Ratamess, 2021). A healthy cardiovascular system is important for preventing cardiovascular diseases and lowering overall mortality risk (Bayles, 2023). The test prescribed will involve aerobic training for a short duration to assess participants’ maximal oxygen consumption (VO2 max). Overall, VO2 max is a very specific indication of how much oxygen can be produced by performing physically induced exercise (Srivastava et al., 2024). 
Muscular fitness testing involves measuring two components: muscular strength and endurance. The muscular strength element assesses the participant’s overall maximal force output (Suchomel, Nimphius, and Stone, 2016). Muscular endurance refers to the ability to continuously produce muscle contractions at a submaximal level of performance (Housh et al., 2017). Both components are imperative for health, as they help reduce musculoskeletal injuries and are important for counteracting the degeneration of bone density, especially in the elderly population (de la Motte et al., 2017).
Flexibility testing evaluates participants’ ability to achieve a full range of motion for specific joint angles (Nuzzo, 2019). Importantly, sufficient flexibility through joint angles can help prevent skeletal muscular injuries (Armiger and Martyn, 2010). Although flexibility can be impacted by individual anthropometrics, as not all humans are structurally built the same, this can and will affect the certain positions and lengths that can be achieved (Goswami, 2012). 
Part 2 – Assessment Procedures and Data Collection 
Body Composition 
The procedure for testing body composition was carried out as follows: the participant had their height measured using a Stadiometer (Seca, Hamburg, Germany) in centimetres (cm), followed by weighing using a Seca weighing scale (Seca, Hamburg, Germany) in kilograms (kg). To measure waist circumference, a Seca waist circumference measuring tape (Seca, Hamburg, Germany) was employed. Before testing commenced, three landmark sites were selected for waist and hip measurements. When measuring each site, the tape was held firmly to ensure that slack did not influence the reading. Three measurements were taken at each site to ensure accuracy, and the total mean score for each landmark site was maintained within 0.5 cm.
Cardiovascular Testing 
Cardiovascular testing involves using an astrand bike test is used to measure cardiovascular fitness. The setup is as follows: the seat height was adjusted to the participant hip height. The saddle of the bike can also be adjusted for the participant. Next, the participant will proceed to wear a Polar heart rate chest strap (Polar Electro, Warwick, UK), which syncs to the Wattbike Pro (Wattbike, Nottingham, UK) being used. The test can last up to 6 minutes but also can vary based on the participant. The goal of the test is to obtain an HR of 120 – 170. A warm-up of a minimum of 3 - 5 minutes beforehand is administered. Once the test has started, the HR of the 30 last seconds before 2 minutes all the way through to 6 minutes is recorded. At the end of the 3rd minute, adjust the wattage based on the participant likeliness to reach the desired HR range. Once, the test is conducted using the participant average HR and end power a calculation of VO2 max can be used. 
Muscular Strength and Endurance 
Muscular strength measurement involves the grip strength test that underpins the participant muscular strength level. Furthermore, the procedure is performed as follows: the participant will be holding a handgrip dynamometer (Habdirect, Southam, UK), and the handle will be adjusted until it is comfortable for the testing participant. The participant needs to hold the dynamometer with the palm facing up, and the elbow at 90 degrees. The participant should then squeeze the dynamometer for 3 seconds with maximal force. Repeat the process for the opposite hand. 
A press-up test will be administered to test muscular endurance. To start, the participant will start in a position with their hands shoulder-width apart. Hand placement should be anterior to the shoulder. The foot placement should be hip width apart while using the foot as a pivot for the movement if male. If female a modified press-up position of the knees being bent can be chosen instead. When the movement initiates, and the participant is in the eccentric phase of the press-up, the chin needs to come down the floor and in the concentric phase, the elbows need to reach full extension to count as one full repetition. The administer of the test should count all the repetitions carried to exhaustion until the participants reach complete technique breakdown.
Flexibility Testing
To measure flexibility, a sit-and-reach test is administered. The appliance used is the sit-and-reach box (Habdirect, Southam, UK). Firstly, the participant must have a suitable warm-up before testing to allow the muscle to stretch to its fullest potential. All participants are then required to remove any footwear. Next, the participant needs to be seated with a full extension at the knee and feet at the bottom against the sit-and-reach box. Arms should be fully extended, hands crossing over each other, and palms facing down. The participant then proceeds to reach forward as far as physically capable of while holding the end-range position for at least 2 seconds. This can be done for only three trials, with the best attempt being the result. If technique breakdown occurs, like losing the full extension at the knee, the attempt is void and should be reattempted.
Part 3 – Data Analysis and Interpretation 
Body composition results
The first result to examine was the body composition test. The participant weighed 101.5 kg, was 187.5 cm tall, had a waist measurement of 94 cm, and a hip measurement of 106 cm. From these results, the waist-to-hip ratio can be analysed. The waist-to-hip ratio is calculated by dividing the waist and hip measurements. In this case, it was 94 divided by 106, resulting in 0.88. To calculate BMI, the formula involves weight in kilograms divided by height in meters squared. The final calculation of 101.5 divided by 3.51 yielded a BMI score of 28.9. The participant also scored moderately on the waist-to-hip scale, and on the BMI scale, the participant is categorised as overweight and at an increased health risk. 
	                         
	 
	Males
	 
	 

	Age (Years)
	Low
	Moderate
	High
	Very High

	20-29
	<0.83
	0.83-0.88
	0.89-0.94
	>0.94


(Figure 1 - Liguori, 2018)
	BMI
	Weight Class 
	Health Risk

	25.0-29.9
	Overweight 
	Increased 


(Figure 1.1 - Liguori, 2018)
 
Cardiovascular testing results
The cardiovascular testing results to examine are from the Astrand bike test. The participant had a duration of 6 minutes on the bike. The final outcome at the end of those 6 minutes was a heart rate of 124 bpm and a power output of 120 watts. Based on the raw data collected, this result can now be converted to a VO2 max for the participant. The VO2 max for the participant, considering age, weight, power, and heart rate, is 40 ml/kg/min. This result, based on the participant's age, the score falls within the fair range on a standardised VO2 max chart (figure 1.2)

	Male
	
	
	

	Category 
	Measure 
	Age 
	Score 

	Fair
	Vo2 max (mL/kg-1/min-1)

	20-29
	36.5-42.4


(Figure 1.2 - (Draayer and Canada., 1981)


Muscular strength and endurance testing results
The results of the muscular strength assessment were obtained using a hand grip dynamometer. The participant held the dynamometer for 3 seconds, applying maximal force with each hand. The right hand generated a force of 60 kg, while the left hand also exerted a force of 60 kg. Considering the overall force produced compared to age, the participant scored in the top 80th percentile group (Figure 1.3).
The results of the muscular endurance were obtained using the press-up test. The test was stopped when the participant reached the point of failure or complete technique breakdown. The participant scored a total of 38 repetitions. Based on relative data (Figure 1.4), the participant score was excellent.  
	Percentile Ranking (Male)
	Age
	Norm Produced Force 

	80th 
	25-29
	115-122kg


(Figure 1.3 - Liguori, 2018)
	Category
	Age
	Male

	Excellent
	20-29
	36>


(Figure 1.4 - Liguori, 2018)
Flexibility testing result 
The results of the flexibility testing were obtained using the sit-and-reach appliance. The participant had to hold the end range position for 3 seconds and had three attempts with the best result taken. The participant concluded the testing with a score of 41cm. This puts the participant in the top 90th percentile based on age and gender (Figure 1.5).
	Percentile Ranking (Male)
	Age
	Score

	90th
	20-29
	39>


(Figure 1.5 - Canadian Society for Exercise Physiology, 2004)
 
Part 4 – Recommendations
Body composition recommendations: fell within the overweight category. Based on the participant’s hip-to-waist ratio, a general recommendation is to reduce total body weight and fat mass. This can be accomplished through caloric restriction (Ramage et al., 2014) and increasing non-exercise activity thermogenesis (Levine, 2004).
Cardiovascular recommendations: Based on VO2 max alone the result concluded as ‘fair’. This indicates that the participants could benefit from further improvements in cardiovascular fitness. Such enhancements can be achieved through general exercise and specifically aerobic exercise (Ratamess, 2021)
Muscular strength recommendations: From the hand-grip test were scored at the 80th percentile for age. However, based on body weight, the score was 1.18, which falls in the 20th percentile for weight. Therefore, the recommendation is to reduce total body weight while maintaining strength levels. This can be achieved by considering body composition change and continued uptake in resistance training (Moro et al., 2016).
Muscular endurance recommendations: The press-up result of 38 repetitions is excellent for muscular endurance. The only recommendation would be to maintain the current uptake in resistance training.
Flexibility recommendations: The result of 41cm puts the participant in the 90th percentile group. The only recommendation would be to sustain current levels of flexibility through a full range of motion resistance training (Alizadeh et al., 2023) and direct flexibility training 
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