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TITLE:
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ABSTRACT:
This fitness assessment report presents an overview of the methodologies and findings from evaluations of several aspects of a subject's fitness levels. The assessment included cardiovascular endurance, muscular strength and endurance, flexibility, and body composition.
The subject underwent standardised tests and measurements to assess each aspect of physical health and fitness. The results provide valuable insights into the subject's current level of fitness, identifying areas of strength and areas for development. This assessment is helpful for designing a personalised training programme, setting achievable goals, and promoting overall health and fitness. The findings underscore the importance of regular physical activity and any potential lifestyle changes to enable optimised health and fitness outcomes. 
INTRODUCTION:
Physical fitness is crucial for maintaining overall health and reducing the risk of chronic heart disease. This fitness assessment aims to measure five critical components of fitness: body composition, flexibility, muscular endurance, muscular strength and cardiovascular fitness.
Before starting, the subject completed a Physical activity readiness questionnaire (PAR-Q) and an informed consent form. Completing this form assists in assessing readiness for physical exercise by identifying any potential health risks or conditions that need to be considered before exercise.
A blood pressure (BP) test was performed using an automated BP monitor, as it provides valuable information about cardiovascular health. NHS (2023) states that high blood pressure can indicate an increased risk of heart disease, stroke, and other health issues if not treated. Monitoring it can help assess overall fitness and potential health risks. It is also an indicator of whether a client is fit to exercise.  
Measuring body mass index (BMI) in a fitness assessment provides a simple and quick way to assess an individual's body composition. It helps categorise individuals into different weight categories (underweight, overweight, or obese) based on their height and weight. According to Aronne (2002).This information can help assess overall health risks associated with weight, setting fitness goals, and designing nutrition plans.
The flexibility test was carried out using a sit-and-reach box. It is essential to record clients' flexibility as it reflects the range of motion around joints, which is crucial for performing daily activities and exercises with proper form and influencing posture. According to Housh et al. (1996), Many individuals encounter lower back pain, which is frequently associated with poor flexibility in the lower back and hamstring muscles. Hence, the sit and reach test is often employed as the primary assessment of flexibility. For this reason, the sit and reach test was selected over other flexibility tests.

Muscular endurance was tested using a push-up test.  Janot and Beltz. (2022)  explains that A person may have enough muscular strength but not endurance, or vice versa. That is why a fitness test may include push-ups to assess upper body endurance. There is also not much time, effort, or equipment involved. Muscular endurance testing is necessary to determine the functional capacity of the 

muscular system and a person's ability to carry out daily tasks or sporting activities. It can also be used to measure progression in training by re-measuring at a later date.
Muscular strength was tested using a handgrip dynamometer. Tan et al. (2018) explained that When doing fitness tests, a handheld dynamometer (HHD) is often used to measure muscle activity isometrically. Many consider the one repetition maximum (1RM) the best way to measure dynamic power. However, precaution is needed when working with people with problems, so 1RM testing is not used regularly. Testing muscular strength provides valuable information about an individual's muscular health, functional capacity and performance potential.
Cardiovascular (CV) fitness was assessed using the Astrand cycle ergometer test (Astrand Rhyming test), a submaximal CV test. Jackson and Ross (1996) state that Maximal tests are more effective but must be supervised by a qualified person when carried out. A submax test is not as exact as a maximal test but is less time-consuming, often less energy-consuming, and requires less specialised equipment, making it more readily available.
METHOD
Blood pressure assessment:

Housh et al. (2016) advised against exercise and stimulants for 30 minutes before blood pressure testing. The participant rested in a chair with back and arm support for 5 minutes. Bosu Medicus automatic blood pressure monitor cuff (Jungingen, Germany) was placed on the upper arm, just above the elbow. With the cuff Mark over the brachial artery and ensuring the cuff was not too tight. The subject's arm was relaxed, slightly bent, and at heart level. The subject remained quiet and relaxed throughout. Pressing the  START/STOP button to begin the reading. The test concluded with a long beep and automatic cuff deflation.  Measurements were recorded. The testing process was repeated twice at two-minute intervals. 

Body composition assessment: (body mass index) BMI.
Following the BMI protocols established by Housh et al. (2016), the subject's weight was measured by standing on a SECA 875 weighing scale (Seca, Hamburg, Germany), wearing no shoes and lightweight clothing. The weight in KG was then recorded from the screen. Height was calculated using a SECA 213 stadiometer. While looking forward, the bar was lowered to the top of the subject's head to get a measurement.

Flexibility: sit and reach test. 
The Subject warmed up before testing per Housh et al. (2016). Without shoes, they sat flat against the sit-and-reach box (Habdirect, Southam, UK) with both legs outstretched. They carefully pushed the bar forward with both hands as far as possible without bouncing, keeping fingertips on the bar. The test was conducted three times, and distances were recorded.

Muscular endurance: push-up test.
The subject completed as many push-ups as possible in one minute. One push was from the up position, keeping their back straight and looking forward, to the down position with the chin touching the floor and then back up. The technique for women is from kneeling rather than on their toes. No rest periods were permitted during the test. The test stopped if the subject could not complete a push-up or the technique was not maintained for two push-ups.

muscular strength: isometric grip strength test
the test was carried out using a Takei handgrip dynamometer ( Habdirect, Southam, UK). The dynamometer adjusted so the fingers fit comfortably under the handle and Reset to zero. The dynamometer was held at thigh height and in line with the forearm. The subject squeezed as hard as possible without holding breath or moving the dynamometer. The test was repeated at least twice for both hands.

Cardiovascular fitness:  Astrand rhyming submaximal cycle test.
Following the protocol described by Housh et al. (2016), the test required the subject to cycle for six minutes on a Wattbike Atom x (Wattbike, Nottingham, UK). Between 100-150 watts adjustable if struggling, the first three minutes aiming to get the heart rate to approximately 120bpm using a polar H10 (Polar Electro, Warwick, UK) chest strap. Heart rate was recorded at five and six minutes. The correct bike set-up was worked out before starting, 

Carrying out standardised and valid data collection practices such as the ones above means obtaining reliable, meaningful, and actionable information about an individual's fitness level. These practices enhance the effectiveness of interventions and, ultimately, improve health and wellness outcomes.
RESULTS
The subject's results were collected and calculated as shown in Table 1 below.

	    TABLE 1 Subject results and norm table comparisons

	
	Test 
	Subject results
	Norm comparison

	Blood pressure
	Blood pressure
	99/64 mmHg
	Normal 

	
	Height 
	1.55M
	

	
	weight
	57KG
	

	Body composition
	BMI
	23.7
	Average 

	flexibility
	Sit and reach test
	34
	Very good

	Muscular strength
	Grip strength test
	46
	poor 

	Muscular endurance
	Push up test
	3
	Poor below 9

	Cardiovascular fitness
	Astrand Rhyming test
	40.4
	Average 


 
Below are detailed comparisons and analyses of Table 1.



Blood pressure:
	TABLE 3. Classification of Blood Pressure for Adults

	BP Classification
	SBP mm Hg
	DBP mm Hg

	Normal
	<120
	and <80

	Prehypertension
	120–139
	or 80–89

	Stage 1 hypertension
	140–159
	or 90–99

	Stage 2 hypertension
	≥160
	or ≥100



Source: Chobanian, A.V. et al. (2003) 'Seventh report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure,' Hypertension, 42(6), pp. 1206–1252. 
The subject's blood pressure falls in the normal range but is at the lower end. Despite not being hypotensive, the client should be monitored. The low result may be due to dehydration or illness. The subject should be encouraged to stay hydrated. If the client's blood pressure drops below 90/60mmHg, hypotension occurs. They may want to consult a doctor for dizziness, fainting, or other symptoms.

Body composition: BMI
	Table 1. Interpretation of the BMI results [kg.m-2] for adults, established by the WHO (13)

	< 18.5
	Underweight

	18.5–24.9
	Normal weight

	25.0–29.9
	Overweight

	30.0–34.9
	class I Obesity

	35.0–39.9
	class II Obesity

	40.0≥ 
	class III Obesity


Source: Kolimechkov, S. and Petrov, L. (2020) 'The Body Mass Index: A Systematic review,' Journal of Exercisе Physiology and Health 2020, VOL. 3,(No. 2, 21-27).
According to norm tables, a BMI of 23.7 falls within the normal BMI range and indicates that the subject is not under or overweight. Falling within the normal BMI range suggests that the subject's weight is generally within a healthy range for their height. At the same time, a BMI alone may not comprehensively assess overall health and fitness. It does not differentiate between muscle and fat mass or account for fat distribution or muscle strength. Further testing could be recommended to the client for more accurate body fat percentage and distribution information.

Flexibility: sit and reach test
	Table 4.13
	
	

	Fitness categories for Canadian trunk forward flexion test using a sit-and-reach box (cm) by age and sex

	
	
	Age (yr)
	
	

	Category 
	20-29
	30-39
	40-49
	50-59
	60-69

	
	M
	W
	M
	W
	M
	W
	M
	W
	M
	W

	Excellent 
	≥40
	≥41
	≥38
	≥41
	≥35
	≥38
	≥35
	≥39
	≥33
	≥35

	Very good 
	34-39
	37-40
	33-37
	36-40
	29-34
	34-37
	28-34
	33-38
	25-32
	31-34

	Good 
	30-33
	33-36
	28-32
	32-35
	24-28
	30-33
	24-27
	30-32
	20-24
	27-30

	Fair 
	25-29
	28-32
	23-27
	27-31
	18-23
	25-29
	16-23
	25-29
	15-19
	23-26

	Poor 
	<24
	<27
	<22
	<26
	<17
	<24
	<15
	<24
	<14
	<22


Source: Riebe, D. et al. (eds) (2018) ACSM’s guidelines for exercise testing and prescription. Tenth edition. Philadelphia: Wolters Kluwer.   
34cm for a 20-year-old woman falls in the very good category. It indicates good lower back and hamstring flexibility. Although the subject may show promising results in this area, flexibility testing for other body parts is probably worth examining. Flexibility improves joint mobility and reduces sports injuries. Movement efficiency can also improve. Increasing flexibility through targeted stretching activities can improve health and fitness and minimise injury risk.

Muscular strength: grip strength test
	Table 4.8
	

	Fitness categories for grip strength by sex and age

	Gender
	M
	F
	M
	F
	M
	F

	Age (yr)
	15-19
	20-29
	30-39

	Excellent 
	≥108
	≥68
	≥115
	≥70
	≥115
	≥71

	Very good
	98-107
	60-67
	104-114
	63-69
	104-114
	63-70

	Good 
	90-97
	53-59
	95-103
	58-62
	95-103
	58-62

	Fair 
	79-89
	48-52
	84-94
	52-57
	84-94
	51-57

	Poor 
	<78
	<47
	<83
	<51
	<83
	<50

	Age (yr)
	40-49
	50-59
	60-69

	Excellent 
	≥108
	≥69
	≥101
	≥61
	≥100
	≥54

	Very good
	97-107
	61-68
	92-100
	54-60
	91-99
	48-53

	Good 
	88-96
	54-60
	84-91
	49-53
	84-90
	45-47

	Fair 
	80-87
	49-53
	79-83
	45-48
	73-83
	41-44

	Poor 
	<79
	<48
	<75
	<44
	<72
	<40


Source: Riebe, D. et al. (eds) (2018) ACSM’s guidelines for exercise testing and prescription. Tenth edition. Philadelphia: Wolters Kluwer.
The grip strength test results fall in the poor category. Good grip strength helps in lifting, carrying, manual tasks, and sports. Low grip strength may indicate poor muscular fitness. Addressing this is essential to Maintaining and improving muscular fitness. Strong muscles support joint stability, improve posture, and enhance metabolic health.

Muscular endurance: Push-up test
	Table 
	

	Fitness categories for the push-up by age and sex

	
Category 
	
20-29
	
30-39
	Age (yr)
40-49
	
50-59
	
60-69

	Sex 
	M
	W
	M
	W
	M
	W
	M
	W
	M
	W

	Excellent
	≥36
	≥30
	≥30
	≥27
	≥25
	≥24
	≥21
	≥21
	≥18
	≥17

	Very good
	29-35
	21-29
	22-29
	20-26
	17-24
	15-23
	13-20
	11-20
	11-17
	12-16

	Good 
	22-28
	15-20
	17-21
	13-19
	13-16
	11-14
	10-12
	7-10
	8-10
	5-11

	Fair 
	19-21
	10-14
	12-16
	8-12
	10-12
	5-10
	7-9
	2-6
	5-7
	2-4

	Poor 
	<16
	<9
	<11
	<7
	<9
	<4
	<6
	<1
	<4
	<1


Source: Riebe, D. et al. (eds) (2018) ACSM’s guidelines for exercise testing and prescription. Tenth edition. Philadelphia: Wolters Kluwer.   
Push-up tests assess upper body strength, especially chest and shoulders. The subject's muscular endurance is below average for a twenty-year-old, with a result of 3 indicating chest, shoulder, and triceps weakness, which is necessary for daily activities and functional motions. Weak upper body strength may impair the subject's capacity to push and carry objects. This may increase injury risk. Three push-ups may be low, but it's a start. Targeted Training to improve muscular endurance would be recommended.

Cardiovascular fitness:  Astrand rhyming submaximal cycle test 
Health-calc (2024) provides a result of 40.7ml/kg suggests an average aerobic fitness level for a twenty-year-old female compared to peers. While 40.4 is an average result, it is essential to consider individual factors such as fitness goals, training history and lifestyle habits. The Astrand rhyming bike test is submaximal and may not accurately measure vo2 max compared to maximal exercise tests. Individuals with higher aerobic fitness levels can sustain prolonged physical activity more efficiently and with less fatigue, leading to a better quality of life. Engaging in regular physical activity and monitoring fitness levels will help improve aerobic fitness over time.

DISCUSSION
The individual exhibits multiple strengths and weaknesses in different areas of fitness testing. Regarding their strengths, their sit-and-reach test score of 23.7 demonstrates good flexibility in the lower back and hamstrings, which is beneficial for improving joint mobility and injury prevention. The Astrand rhyming bike test score of 40.4 indicates an average level of aerobic fitness, suggesting a relatively high degree of aerobic fitness. In addition, their BMI analysis falls within the usual range, suggesting that their weight is healthy for their height. Nevertheless, a blood pressure reading of 99/64mmHg, which falls within the normal range but is slightly lower than optimal, should be monitored regularly. 
The areas of focus that demand the most attention are muscular strength and endurance. Both grip strength and push-up tests were classified as inadequate, indicating a need for strength training. To improve physical strength, the individual should include a well-organized resistance training program emphasising compound movements such as squats, deadlifts, and bench presses. Additionally, they should gradually increase the amount of resistance and intensity over time to stimulate muscle adaptation and growth. 
The report thoroughly investigated several aspects of the subject's fitness, revealing both strengths and weaknesses. It also highlighted the need for additional evaluation to support aspects such as muscular strength and endurance, as the subject showed lower scores in these areas. Conducting different tests may provide more in-depth results, which in the long term would benefit the subject.
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