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Using data collected in the laboratory and field practical sessions, you should complete an assessment of the health-related assessment and physical activity of an individual. 

There is a cyclical relationship between Health, fitness and exercise with all three being essential to not only sporting aspects but also everyday life performance of individuals (BBC Bitesize). Health related fitness has been defined as fitness which involves exercise activities which are completed with the aim of improving and maintaining physical health (Your Dictionary).It has been suggested that the health-related fitness of an individual can be associated with an improvement in their quality of life and that results from tests centred around health-related components can be used as a predictor of various diseases and illnesses which may arise in later life (Ruiz et al. 2009).  Fitness can be split into various parts each containing their own components within them. Within general fitness there are health-related components and skill-related components (BBC Bitesize).Ruiz states how the systematic results can be used to predict the likelihood of cardiovascular disease, the risk factors and also the likeliness of the onset of lower back pain (2009). The journal later goes on to state how the results from the systematic review included “strong evidence” indicating that increased levels of cardiorespiratory fitness in adolescence are linked to improved cardiovascular profile in later life (Ruiz 2009). 

This report aims to analyse the health-related components of an individual and asses their physical activity levels. The subject undertook a series of laboratory and field-based tests, with the results being used as indications to various aspects of their fitness such as muscular endurance, strength and general fitness. Through the use of external data which is specific to their sex and age, comparisons will be made between the results and normative values to assess their performance. The subjects` data can be used as a means of establishing a baseline fitness and highlighting strengths and weaknesses (British Association of sport and exercise sciences 2007). 

Methods 	
Height; 
To measure the subjects` height a portable stadiometer was used. To ensure results were accurate the subject removed their shoes and any items of clothing or accessories which could affect the result. The subject then stands on the base of the stadiometer with their feet together and various points of their body including; heels, calves, back and the back of their head touching the stadiometer. Height of subject is measured by sliding head piece of stadiometer down until hair on top of head is pressed flat. The measurement is recorded to nearest centimetre (Viet and Verschuren 2008).

Weight;
An electronic scale is used to measure the subjects` weight. To increase the accuracy of the result, the subject removes all heavy items of clothing including coats and jackets, when weighed they wore minimal clothing. Once the subjects` shoes are removed they stand in the centre of the scale distributing weight evenly to both feet. The result is read and recorded to the nearest kg (Viet and Verschuren 2008). 

Hip and Waist; 
A constant tensions tape measure is used for both waist and hip measurements. Subject removes outer layers of clothing to have thin pieces of clothing or the area of measurement is not covered as measurement is at highest accuracy if performed over direct skin. The tape placed around a midway point between subjects` lower rib and iliac crest with it wrapping all the way around. Subject continued breathing normally and measure takes measurement after assessing breathing pattern. Result is recorded to nearest centimetre (cm). The same protocols were followed when measuring hip circumference with the only difference being the position of the tape. To ensure accurate circumference is measured the tape goes around the body including the maximal circumference of the bottom. The results are recorded and measured to the nearest centimetre (cm) (Viet and Verschuren 2008). 

Skinfold;
Four measurements were taken with each one being repeated three times to create an average. Measurements were taken from the Biceps, Triceps, Subscapular and the Suprailiac of the subject. Measure stood side on to the subject and identified the acronium (shoulder extension). Acronium in subject was difficult to find so measure moves behind the subject and using their middle finger feels around the shoulder for a horizontal edge. Subject must remain facing forward with hands forward, thumbs out and remains relaxed for whole measuring session. Mark acronium with pen then subjects` arm is placed in right angle position allowing measurer to measure the outside surface from tip to elbow and marking halfway. The subjects` arm is then straightened and the halfway mark is extended across the bicep and tricep. Callipars are applied at a 90-degree angle with measurers thumb facing downwards. Once in correct position the calliper jaw is released completely. The results are recorded. Measurer stands behind subject and feels for curve of subscapular. Subject can bend arm behind their back to help measurer locate curve but arm must be forward facing and relaxed like previous when measurement is being taken. The skinfold is a diagonal skinfold with the callipars remaining at 90-degrees but measurer stood diagonal to subject to achieve this. For Suprailiac measurer identifies iliac crest in midline of subject. Again the skinfold is performed diagonally. 
	Variables 
	Data
	Normative Data
	Classification 

	Sex
	Female
	
	

	Age
	18
	
	

	Weight, kg
	58
	
	

	Height, cm
	162
	
	

	Cardiorespiratory Fitness
	
	
	

	Blood pressure (systolic/diastolic), mmHg
	127/63
	
	Borderline low

	Resting heart rate, bpm
	61
	
	

	Body Composition
	
	
	

	Biceps Skinfold, mm
	11
	
	

	Triceps Skinfold, mm
	13
	
	

	Subscapular Skinfold, mm
	11
	
	

	Suprailiac Skinfold, mm
	11
	
	

	Relative body fat, %
	24.5
	40th percentile for age and sex 
	Just below average



Subjects Health-related fitness was assessed using their resting heart rate and blood pressure. The subjects` blood pressure has been classified as borderline low due to a low diastolic pressure, as ideal blood pressure would 120/80. Subject is just below average with their body fat percentage. Overall assessment shows that subject has an average health related fitness as there are no major concerns with a good resting heart rate of 60 beats per minute and only a slightly low blood pressure but some improvements to body fat percentage could be made. 

As previously stated, fitness is split into two sub-sections, health-related components and skill-related components (BBC Bitesize). Health related components include; Muscular Endurance, Body Composition, Strength, Cardiovascular Endurance and Flexibility. These are deemed Health-related components of fitness as they relate to everyday activity and are key components in sedentary people. Skill related components are largely linked with athletes whereas health related components should have a baseline of data even from people who don`t regularly exercise. Health-related components are linked to the physical activity level of the individual. Physical Activity has taken over the use of the term exercise, as physical activity can be seen as less intimidating to participants and more holistic as it includes more ever-day activities such as walking and domestic tasks (British Association of Sport and Exercise Sciences Guide 2007). To therefore assess the physical activity levels of the subject, varies laboratory and field-based tests were admitted with their results recorded and compared to normative data results for their age and sex. 

Methods
Strength;
The subject was tested on the strength of their arms and their legs. To measure the subjects` strength in both these areas, a one rep max test is performed. The subject performs one rep max to test or upper body strength on a chest press machine. A machine is used rather than a bench press as it reduces the risk of injury as it increases stability and form of the subject. After the subject has fully warmed up by completing stretching and some light easy lifting, they perform a lift that they believe is below but close to their one rep max. After each lift a rest of roughly two minutes is taken by the subject.  The weight is increased after each successful lift, this is done with an increase of between 2.5kg and 5kg each lift. Subject continues lifting until failure. Failure in the chest press is when the subject can not completely lock out their arms after bringing weight back into their body. The final weight successfully lifted is the subjects one rep max. The same procedures are to be followed when performing the one rep max to determine leg strength. When measuring leg strength, a leg press machine is used rather than a back squat as it decreases chances of injury occurring as the back is supported by the subject being sat on a chair. By increasing the stability of the subject they`re more likely to have a higher one rep max and a more accurate result as subject can focus on completing the lift rather than having to focus on maintaining their form at the same time. 

Muscular Endurance;
The subject tested their Muscular Endurance by completing two tests which assess two different areas of the body. The first test assessed upper body endurance in arms and shoulders with the Standardised Push-up Test. Subjects are to perform push up repetitions until failure, female subjects placed knees on the ground whereas male subjects performed the test with their toes touching the ground with their legs fully extended behind them in full press up position. The second test was the YMCA 1-Minute Timed Sit-Up Test. The subjects perform sit-ups with their knees bent with feet placed flat on the floor and held in place with the aid of an assistant, assistant kneels on the subjects` feet holding their ankle to stop injury of the Achilles occurring. The subject performs as many sit-ups as possible in 60 seconds. This test is designed to test the muscular endurance of the subjects` abdominal muscles. 

Flexibility;
The subject performs the Sit and Reach test to assess their flexibility levels. However flexibility is specific to joints and surrounding tissues, there isn’t a valid test for general flexibility. The sit and reach test therefore tests the trunk flexibility of subjects by assessing the flexibility of the lower back and hamstrings. The subject placed both feet flat against the sit and reach box with their legs flat against the floor. Subject reaches forward and once at full extension the value at which the fingertips have reached is recorded. This test is repeated three times and the maximum value reached is recorded overall. 





	Variables
	Data
	Normative Data

	Sex
	Female
	

	Age
	18
	

	Weight, kg
	58
	

	Height, cm
	162
	

	Health-Related Components Testing
	
	

	Bicep skinfold, mm
	11
	

	Tricep skinfold, mm
	13
	

	Subscapular skinfold, mm
	11
	

	Suprailiac skinfold, mm
	11
	

	Relative body fat, %
	24.5
	

	One rep max legs, kg
	65
	

	One rep max arms, kg
	40
	

	Sit-up timed test 
	48
	Excellent

	Standardised press-up test
	40
	Good

	Sit and Reach, cm
	25
	Excellent 



Review of the subject`s results show that they excelled in fitness component testing, scoring two excellent and a good when their results are compared against normative data (BrianMac) for their age and sex. Analysis of the subjects results show that compared to their peer group, they have excellent muscular endurance in their abdominal muscles and excellent flexibility in their lower back and hamstrings. Improvement could be made in their strength as scores for one rep max tests were slightly low compared to their data pool. 











In this assignment you should produce a physical activity programme for this individual which is based upon their health-related fitness report, the evidence-based recommendations for physical activity and the principles of training programme design.


	Variables
	Data
	Normative Data

	Sex
	Female
	

	Age
	18
	

	Height, cm
	162
	

	Weight, kg
	58
	

	Resting Heart Rate, bpm
	60
	

	One rep max legs, kg
	65
	

	One rep max arms, kg
	40
	

	Sit-up timed test 
	48
	Excellent

	Standardised press-up test
	40
	Good

	Sit and Reach, cm
	25
	Excellent 



The Physiology of exercise is sometimes defined as the study of the body`s responses and adaptations to exercise (British Association of Sport and Exercise Sciences Guide 2007). Before this training programme had been designed, the client had undertaken some health-related fitness testing.  These tests included one rep maximum to establish the strength of the clients arms and legs, a timed sit up and press up test and a test of flexibility. The scores above show that the client has a decent bassline fitness as they scored well on the tests when scores were compared against normative data for their sex and age. In addition, their resting heart rate is relatively low at 60 beats per minute. The lower the resting heart rate, the greater the level of fitness as it would be harder to raise the heart rate during physical activity. 

The World Health Organization (WHO) recommends that individuals aged between 18 and 64 participate in at least 150 minutes of physical activity of moderate intensity per week (2020). In addition to this, they suggest that muscle strengthening activities should take place twice a week involving major muscle groups. From completing two questionnaires, a SIT-Q-7D and an International Physical Activity Questionnaire (IPAQ), it was established that the client undertook more than the recommended amount of physical activity, but not enough strength training. The WHO report places an emphasis on the benefits and extensive need for individuals to participate in physical activity, with it claiming that there is strong evidence which supports claims that compared to less active individuals, people who are more active exhibit an increased level of cardiorespiratory and muscular fitness. In addition, participants of regular activity have a decreased rate of all-cause mortality and diseases such as; coronary heart disease, high blood pressure, type 2 diabetes and depression. After consultation with the client and analysis of their test results, a training programme designed to improve muscular strength in the lower body was created. Improvement of lower body strength was the main aim with a secondary objective being to improve upper body strength. Due to the client`s participation in specific activities, developing strength would be a suitable component to aim to improve on as it could result in the improvement of the client`s performance in their selected activities and reducing their risk of injury as client suffers reoccurring injury due to lack of strength in that specific area.  Although, analysis of results show that client is at a good starting point, with a one rep max of 60kg for the leg press, and a 40kg one rep max for chest press. Ideally one rep max should be over the body weight and for the leg press a very good one rep max is almost two and a half times the participants body weight. Improvements should be seen after participating in a strength specific programme but improvements will not be large due to the time scale used. The longer the duration of the programme, the greater the improvement with a minimum of eight weeks needed for any improvements to take place. SMART and the principles of training such as FITT were used to create an efficient strength programme.  

The participant was fitted with a heart rate monitor whilst completing physical activity and their blood pressure and blood sugar levels were checked regularly. Exercise increases systolic blood pressure with systolic pressure being a measure of blood vessel pressure when your heart beats (Weatherspoon 2018). Weatherspoon states that aerobic activities such as cycling and running, place additional demands on the participants cardiovascular system resulting in an increased breathing rate as the muscles demand more oxygen than when they are at rest. A rise in blood pressure whilst undertaking physical activity is expected, with an increase resulting in the systolic blood pressure being between 160 and 220mm Hg being deemed normal and safe.  If the systolic pressure increase higher than 220mm Hg, the participants risk of a heart complication also increases (Weatherspoon 2018). However, from previous health assessment, it was noted that the client had a borderline low blood pressure. Similarly, when the blood pressure was taken before the first practical session of the programme, the clients blood pressure was even lower again and was recorded as 85 systolic and 63 diastolic. When undertaking physical activity or exercise when blood pressure is low, participants must be aware of possible side effects such as dizziness and blurred vision (Weatherspoon) and therefore should have supervision in the case of these occurring and should refrain from high intensity exercise with sudden changes in movement and posture. Linked to a participants blood pressure and a factor which can affect their blood pressure and therefore their overall performance is their diet and blood glucose levels. If a persons blood glucose levels are too low it can result in them feeling dizzy and feeling like they have a lack of energy. If these circumstances are present and physical activity is introduced, it can result in the participant in severe cases collapsing. A normal blood glucose level for someone who is a non-diabetic is somewhere between 4.0 to 5.9 mmol/L (Diabetes.co.uk 2019). The participants blood glucose levels were checked and were normal each time which enabled the programme to be completed. 

The Programme
The client is already meeting the recommended weekly physical activity level therefore, to maintain this they should keep doing the same activities and if this is not possible, daily walking or jogs can be carried out to ensure they meet the guidelines for aerobic activities. The client was observed whilst undertaking the beginning of the programme to establish if it was suitable for their current levels or whether modifications needed to be made to enable them to fully achieve their goal. From observations, it was decided that the programme designed was slightly easy for the client as the weights noted were easily liftable and as a result no overall improvement would have been made as the client was lifting comfortable weights. The decision was therefore made to increase the starting weight of the programme. 

[image: ]There are a number of activities which the client can do which will help improve strength in their lower body. After some assessment, there were four lower body exercises chosen to help improve strength in the clients` legs. It was decided that the client would work on their Back squat, Leg press, Hamstring Curl and their leg extension. By selecting these four exercises, it allows a progression in strength in the whole leg not just one muscle, with the hamstring curl strengthening the hamstrings and the back squat working on increasing strength within the quadricep muscle.  The measurements used to determine whether improvements have taken place is that the one rep max test will be completed again at the end of the programme as well as a vertical jump test to determine whether the increased strength can be utilised by the client into improving power to increase performance efficiency in their chosen activities. 

	Back Squat

	
	Current
	Target

	5 Reps
	40kg
	50kg

	3 Reps
	65kg
	75kg

	1 Rep
	70kg
	80kg



The table above shows the clients current data for their back squat at 5 reps, 3 reps and their 1 rep max, it also shows what their aiming to improve them to after the programme. The targets where set after using a range of research and statistical equations to work out what an appropriate and realistic target and goal would be for them to aim to achieve. When performing a back squat, you must ensure that the technique is correct and the weight is suitable as if not there is a high risk of injuries including some which can be quite serious. The dangers of back squatting include; high risk to the lower back with lower back pain being caused by either leaning forward, hips rising too soon or the participants back rounding (Evans 2017). To reduce this from happening, one tip is to select a point on the wall or object in-front of you to focus your eye-sight on. It is crucial that this focus point is above the eyeline of the participant as this stops the back from dropping and helps maintain a straight back throughout the whole movement. Online calculations show that to meet the overall target, the weight of the squat must increase in increments of 2.5kg each time. However, the weight is not to increase every-time you squat but squat but over a series of sessions. 
	Squat Tracker

	
	5 Reps
	3 Reps
	1 Rep

	Week 1
	40kg
	65kg
	70kg

	Week 2
	42.5kg
	65kg
	70kg

	Week 3
	42.5kg
	67.5kg
	70kg

	Week 4
	45kg
	67.5kg
	72.5kg

	Week 5
	45kg
	70kg
	72.5kg

	Week 6
	45kg
	70kg
	72.5kg

	Week 7
	47.5kg
	70kg
	75kg

	Week 8
	47.5kg
	72.5kg
	75kg

	Week 9
	47.5kg
	72.5kg
	77.5kg

	Week 10
	50kg
	72.5kg
	77.5kg

	Week 11
	50kg
	75kg
	77.5kg

	Week 12
	52.5kg
	75kg
	80kg


The table is a planned squat process which shows how the increments of 2.5kg can be used over the process of 12 weeks to meet and in some cases pass the clients targets. At the start of the programme the client should perform the exercises twice a week, once at the start of the week and once at the end of the week to allow sufficient recovery time. They should then at roughly the 4 week mark, apply progressive overload and begin to perform the target exercises 3 times a week by including another session in the middle of the week to still allow enough recovery time. By applying progressive overload it will allow the client to continually push themselves and limits to ensure that targets are met and improvements are seen. 

	Exercise
	Weight
	Target

	Leg Press
	65kg
	77kg

	Hamstring Curl
	35kg
	47.5kg

	Leg Extension 
	42kg
	52kg



The table above shows the clients current 1 rep max data for the following exercises; Leg press, Leg extension and a hamstring curl. The target weight for the back squat was an increase of 10kg. The target weights for these three exercises are slightly greater as the movements are performed on machinery which decreases the risk of injury, allows greater mobility and also increased stability allowing the client to lift heavier weights than if it was free weight like in a back squat. One of these exercises should be performed during each session so for example on a Monday the client will use the leg press and then do a round of back squats following the squat tracker above, with Wednesday being squats and hamstring curls and so on. 




	Type of Test
	Result
	Normative Data
	Target for Excellence

	Vertical Jump
	37cm
	Average
	40cm



If any improvements take place they will be seen clearly by the recordings of what weights the client is lifting during each exercise. In addition, some test can be carried out to determine whether these improvements in strength can be linked to other components of fitness such as power. A test for power is the Vertical Jump test. Before the programme was put together, the client completed the test and recorded a score of 37cm which when compared against normative data for their age and gender was deemed average. The test is to be completed again at the end of the programme and the target height for the client to hit is 40cm which is an increase and improvement of 3cm. 
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