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Comprehensive Health and Fitness Assessment Report 
Health and fitness assessments 
The Astrand-Rhyming Submaximal Cycle Test is a popular method for evaluating a person's cardiovascular fitness level. It is a submaximal test, meaning the subject does not have to exert themselves to the maximum. According to (Liguori, G 2021, p. 88), The Astrand-Rhyming Submaximal Cycle test can be altered by factors like last meal, caffeine intake, heat, and humidity.
(Bayles et al, 2018, pp. 97-113) emphasises the significance of BMI as a quick and easy health assessment tool. It is instrumental in categorising individuals into groups such as overweight and normal. However, for those with a high muscle mass, BMI might not be accurate as it needs to account for the differences between fat and muscle. From the waist to the hip, Excess body fat around the abdomen can increase the risk of type 2 diabetes, stroke, and cardiovascular disease. And carrying out (Liguori, G 2021, p.64). 
Choose the 1-minute sit-up test for muscle endurance because it is quick and easy to carry out and doesn't need lots of equipment, as stated by (Bayles et al. 2018, pp. 84-96). Muscle endurance helps us carry out Everyday tasks like cleaning the house, mowing the garden, or painting the house without feeling exhausted. Developing and maintaining muscle endurance through regular exercise and physical activity is crucial. It improves our ability to perform these tasks and overall health and well-being. 
For muscle strength, select the Hand Grip Dynamometer (Wind et al 2010) found while conducting a study investigating the relationship between grip and total muscle strength. The study found a strong correlation between the two, indicating that individuals with greater grip strength also tended to have higher overall muscle strength. This suggests that grip strength can be a helpful indicator of overall physical strength and may be a valuable tool for assessing an individual's muscular health. 
For flexibility, the sit-and-reach test is easy and fast with limited equipment. And according to (Bayles et al, 2018, pp. 114- 124). The sit-and-reach test measures the flexibility of the hamstrings, lower back, and hips. While it primarily evaluates the lower body's flexibility, it is important to note that maintaining flexibility is crucial for injury prevention. According to (Liguori, G 2021, p. 102)  it can significantly reduce the risk of injuries.
According to (Liguori, G 2021, p2 ) Maintaining good blood pressure is crucial for reducing the risk of strokes, heart attacks, and kidney failure. It has been shown that improving and maintaining good cardiovascular health is essential for preventing premature death and reducing the risk of cardiovascular diseases, such as hypertension, strokes, and heart attacks.
According to a study by (Cheng et al 2010), the waist-to-hip ratio is a better predictor of the risk of type 2 diabetes and hypertension than BMI since it reflects abdominal fat more accurately. as well, as the waist-to-hip ratio is quick and straightforward and only need a tape measure.


Protocols 
[bookmark: _Int_wlAgzkET]The Astrand-Rhyming Submaximal Cycle Test was conducted using the protocols described by (Housh 2016). The subject warmed up for 2 minutes at 50 watts and then started the 6-minute test at 100 watts. The power output was adjusted at the end of the third minute to keep the heart rate in the 120-170 bpm target zone. The heart rate was recorded using the Polar 10 chest strap, and the participant was allowed to cool down afterwards.
Equipment: Polar H10 (Polar Electro, Warwick, UK) and Wattbike atom x (Wattbike, Nottingham, UK). 
The Hand Grip Dynamometer was conducted following the protocols described by (Housh 2016). Start by adjusting the dynamometer handle to a comfortable position. Once ready to start, ensure that the subject's palm is facing up and the elbow is at a 90-degree angle; squeeze the handle for three seconds, and three times on each hand, with a two-minute rest between trials, and record the score for each go. 
Equipment - Takei Hand Grip Dynamometer ( Habdirect, Southam, UK)
[bookmark: _Int_xQcJn6gk][bookmark: _Int_6xT25qzl]The sit-and-reach was conducted following the protocols described by (Housh 2016). Before starting, ensure that shoes are removed and the subject has warm-up. Legs should be straight, with no bending of the knees. Place feet flat on the box and extend arms straight forward, with one hand over the other. Reach forward and hold for two sections. Repeat for 3 times.
Equipment - Sit and Reach box (Habdirect, Southam, UK)
The 1 Minute Sit-Up Test was conducted following the protocols described by (Housh 2016). Have the subject laying on their back with knees bent and feet flat on the floor, with their fingers next to ears, and have someone holding onto their feet; the subject should touch each elbow to opposite knees and perform as many sit-ups as possible in 1 minute, the examiner should make sure they are recording the time with a stopwatch. 
Equipment- yoga mat, stopwatch. 
The blood pressure measurement should follow the protocols described by (Housh 2016). To begin, use an automated sphygmomanometer and make sure that the subject is relaxed, seated comfortably, and upright with their legs uncrossed and their arm supported on the table. Allow the subject to sit for 5 minutes before taking the measurement. There should be no clothing covering the cuff's location. Place the cuff on the upper arm and ensure that the identification line is over the brachial artery. Wait until the automated sphygmomanometer is finished measuring before writing down the score.
Equipment- Automated BP Monitor Boso Medicus ( Jungingen, Germany)
To measure Waist-to-hip, following (Liguori, G  2021, p65). Wear minimal clothing, avoid pulling the tape too tight, take 2 measurements at each site, and remeasure if not within 5mm. For the waist, measure at the small part, and for the hip, measure at the most significant part.
Equipment- measuring tape (Seca, Hamburg, Germany)   
To measure BMI accurately, follow (Liguori, G  2021, p64). Remove shoes and excess clothing, and empty pockets before stepping on the scale. Stay still until the scale finishes measuring. For height, stand upright on a stadiometer without shoes, with heels together and back in contact with it.
Equipment - Seca 875 weighing scale (Seca, Hamburg, Germany), Seca 213 (Seca, Hamburg, Germany)
Data 
	Test 
	Result 
	Normative data 

	Blood pressure 
	[bookmark: _Int_daJLC0ws]156/93 mm/Hg
	Stage 1 hypertension 

	Muscle strength 
	85.1
	10 percental 

	Vo2 Max
	20.1 ml/kg/min
	Very poor

	Muscle endurance 
	30
	poor

	Flexibility 
	19 
	20

	body composition - BMI
	41.5
	Obese III

	body composition - Waist to hip 
	0.87
	Good 



From looking at the subject scores within the fitness test, there are several areas for improvement. They are:
The subject blood pressure was 156/93 mm/Hg based on the normative data for blood pressure protocols described by (Housh 2016); the subject is categorised as being in stage 1 hypertension, the health range for blood pressure is 120/80 mm/Hg. This underscores the importance of maintaining good cardiovascular health, which can significantly reduce the risk of developing diseases such as hypertension, type 2 diabetes, and cancer. Moreover, it can also help improve mental health by reducing anxiety and depression. Additionally, staying physically active can enhance sleep quality, improving overall health. Not being physically active and being overweight are risk factors for high blood pressure mentioned by (WHO 2023).
The subject's Vo2 Max score was 20.1 ml/kg/min based on the Astrand-Rhyming Submaximal Cycle test results. Vo2 Max score is significantly below the normal range of data. According to normative data from the protocols by (Housh 2016), this score is classified as 'very poor. Improving cardiovascular fitness can significantly reduce the risk of several health conditions, such as cardiovascular diseases, lower blood pressure and type 2 diabetes (Agarwal 2012). as well as increasing physical activity will lower high blood pressure, as mentioned by (WHO 2023).
The subject's score on the 1-minute Sit Test, a measure of muscle endurance, was 30. This score is considered poor when compared to normative data from (Housh 2016). The ability to sustain muscle activity is essential for healthy ageing, as noted by (Bayles 2018, pp84-96) Good muscle endurance allows individuals to maintain their independence by performing daily activities without undue fatigue. Furthermore, it enables them to engage in physical activities for more extended periods of time, which is essential for overall health and well-being (Bayles 2018, pp84-96).
For flexibility, using the sit and reach, the subject had a score of 19; comparing this to the normative data from (Housh 2016), this put the subject at the 20th percentile. As stated by (Hush 2016), poor lower back flexibility and hamstring and hips are related to lower back pain. They state that not one pacific test can determine overall flexibility, and factors like if they had properly warmed up or injuries to the lower back and hamstring could affect their scores, meaning if they had an injury and retested when not injured, they can have a significant impact on their score from before.
The subject's BMI score was 41.5, which falls within the category of "obese iii" this is according to the normative data set by (Liguori G 2021 p64). as stated by (Bayles et al, 2018, pp. 97-113) It is important to note that having excess body fat has been linked to an increased risk of cardiovascular disease, which affects the heart and blood vessels. A study done by (Sedlmeier 2021) have found that having excess body fat is correlated with an increased risk of mortality and early death. 
For muscle strength, based on the normative data provided by ( Housh 2016), it can be concluded that the subject's Hand grip Dynamometer score of 85.1 places them at the 10th percentile. This indicates that the subject's muscle strength is relatively weaker than the majority of the population. As highlighted by (Bayles 2018, pp. 84-96) maintaining good muscle strength is essential for performing everyday tasks like walking and helps prevent back pain, osteoporotic fractures, and injury. Therefore.
From looking at the subjects' fitness test scores, one of their strengths was the hip-to-waist radio. The subject hip-to-waist ratio was 0.87. This puts the subject in the good category. (Bayles 2018. pp97- 113) mentioned that having more body fat around the abdomen leads to a higher risk of hypertension, metabolic syndrome, type 2 diabetes, dyslipidemia, cardiovascular disease as well as mortality.
Recommendations 
To improve the subject's health, it is recommended that the UK physical activity guidelines be followed. as stated by (GOV.UK 2023). These guidelines suggest that with aerobic exercises, people should be aiming for 150 minutes of moderate-intensity or 75 minutes of vigorous-intensity physical activity per week, this will improve the subject Vo2 Max score. According to (Liguori 2021, p. 4), activities that require moderate intensity have a metabolic equivalent of 3.0-5.9. These activities include brisk walking, dancing, badminton, volleyball, and other similar sports. On the other hand, activities that require vigorous intensity have a metabolic equivalent of 6.0 or higher. These activities include hiking at an incline, jogging, running, football, swimming, cycling, and other similar sports. (Liguori 2021, p. 5) suggests doing 30 minutes of aerobic exercise 5 days a week to improve V02 Max. It is also suggested that the subject engages in strength training at least 2 days per week; this will improve the subject's muscle strength as well as muscle endurance. According to (Paterson et al., 2021), blood pressure can be improved by breaking up periods of sitting and inactivity. 
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