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ASSESSMENT 1

Introduction
In this report the health and fitness of a middle-aged male subject has been evaluated and assessed.  Specific standardised tests to obtain data were utilised and description of methods used have been recorded and results collected were then compared to norm values for subject’s age and sex. This report has reviewed the health-related fitness profile and applied it to the participants results.
Summary of Health-Related Fitness Profile
Health related fitness is with certain aspects of physical fitness associated with improving health and disease prevention.  Emphasis is usually on cardiovascular fitness and resistance training which relates to aerobic endurance, muscular strength, muscular endurance, flexibility and body composition especially the percentage of body fat (Kent 2006).
Physical activity could be referred to as the ‘miracle drug’ as it can prevent, cure and help treat many illnesses including coronary heart disease, cardiovascular disease, diabetes type 2, obesity, osteoporosis, hypertension and much more. The strengthening of the core muscles and main muscles will mean that people who regularly exercise will have better posture and resistance training will help build and maintain bone density. It has an impact both physically and mentally and has been shown to improve brain and nervous system function and to lower risk of suffering from depression and anxiety. The scientific evidence between physical activity and health has continued to increase where it specifically alludes to volume, frequency and intensity of training as pinnacles of progression (Davies, Atherton et al. 2019).  
Physical inactivity or a sedentary lifestyle however may have the opposite effect causing excessive fat accumulation and excessive glucose in the blood which can lead to obesity and chronic disease as a result of less calorie expenditure and declining health bringing the risk of early morbidity and mortality (McArdle, Katch, Katch 2010).
Aim and Objective
In this report the following criteria has been considered:
· Assessment of the health and fitness of the subject with respect to sex and age by collecting anthropometric data
· Assessment of subject’s Physical Activity 
· Collection data on individual subject
· Height
· Weight
· BMI
· Blood Pressure
· Resting Heart Rate
· Waist Circumference
· Waist and Hip Ratio

The objective of this report is to compare the results with national or regional datasets, the norm value and looking at the risk of chronic disease.
This report is based on a male subject of 51 years old.
Figure 1 – Data recorded from subject testing 
	Variables
	Data
	
	

	Age
	51
	
	

	Sex
	Male
	
	

	Cardiovascular Fitness
	
	
	

	 Blood Pressure
(Systolic/Diastolic)
	107/67
	120/80
	

	Resting Heart Rate 
BPM
	60 
	60 – 100 bpm
	

	Body Composition
BMI
	27.1 BMI
	
	

	Skinfolds 
	
	
	

	Biceps
	14.3 (mean)
	
	

	Triceps
	15.6 (mean)
	
	

	Sub-scapular
	32.3 (mean)
	
	

	Supra-iliac
	29.6 (mean)
	
	

	Total
	91.8 mm
	29% body fat
	

	Height
	1.8 metres 
	
	

	Hip circumference
	97cms
	
	

	Waist circumference
	106cms
	
	

	Weight
	90kgms  
	
	

	Upper Body (lateral pulldown)
	50kg – 80kg
	
	

	Lower Body (leg extension)
	30kg – 80kg
	
	

	Queens College Step Test – VO2max (m/kg/min)
	50.85
	
	



Methods
Blood Pressure
The subject’s blood pressure was taken while he was sitting down and the machine that was used was ‘boso medicus’.  The band was placed around the left arm and switched on then systolic and diastolic blood pressure was recorded.
Heart Rate
The heart rate was also recorded while the subject was sitting and taken as a resting heart rate from the ‘boso medicus’.

Height
The subject’s height was measured using a stadiometer with the sliding horizontal head piece touching the subject’s head and the measurement once again recorded.
Weight
Salter Brecknell Floor Scales were used to take subject’s weight and it was recorded. 
Body Mass Index (BMI)
Body mass index was calculated  -    
Skinfolds
Biceps and Triceps
The callipers used to measure skinfold body fat were ‘Harpenden skinfold calliper’. They work on the basis that as you open the calliper wider the needle on the display moves clockwise around the dial and thickness of the skinfold is measured in millilitres where one rotation equals 20 millilitres. The subject was standing with his arms relaxed at his side and palm of the hand facing inward towards his leg. Measurement was taken from midpoint of the acromion to his elbow with a tape measure and a pen mark was made halfway between these two points. The subject was then asked to turn to the anatomical position and the line was drawn around the belly of the bicep continuing through to midpoint of the triceps. A vertical fold was taken using the index finger and thumb in line with the muscle and the jaws of the calliper were positioned vertically on the fold of skin.  This facilitated the measurement to be taken which was read from the dial and results were recorded.  Measurement at the triceps was taken using the same methodology as used at the biceps, however the starting point here was the fold of skin at the triceps where a mark had been placed and results once again recorded.  This was repeated three times for both biceps and triceps skinfold measurements, then the mean was taken.  
[bookmark: _GoBack]Sub-scapular
The sub-scapular skinfold measurement was taken posteriorly and consent was gained for the subject to remove his shirt.  To find the accurate position, it was necessary to access the inferior angle of the sub-scapular.  A tape measure was used to find the correct position 10 mls below this point and a pen mark was made. The skinfold was grasped in the same inferior angle as the sub-scapular and results were recorded. This was repeated three times and the mean result was taken.
Supra-iliac
Before taking this girth measurement the subject was informed where the measurement was being taken from and consent was given to proceed. The subject was then asked to fold down his tracksuit bottom in order for the measurement to be taken. The supra-iliac is located on top of the hip bone just under the line of the oblique muscle and it is taken 10mls above the iliac crest. A  tape measure was used to measure 1 centimetre above the crest and a pen mark indicated where the jaw of the callipers needed to be positioned. The skinfold was grasped using index finger and thumb then the jaw of the callipers placed at the marked location in line with the iliac crest and results were recorded. This was repeated three times and the mean result was taken.
Waist circumference and waist-hip ratio
The subject stood in the anatomical position with feet shoulder width apart.  The measuring tape was wrapped around the waist at the upper border of the iliac crest.  The bottom edge of the tape was aligned with the top of the hip bone. The subject was asked to take two normal breaths and at the end of the second expiration measurement was taken as the tape was gently tightened around the abdomen and recorded.  Following waist circumference, hip measurement was taken at the point of the buttocks where the girth was largest.  To work out waist-hip ratio it is necessary to divide the waist circumference result (centimetres) by hip circumference (cm).
Strength testing -1 rep max (RM)
Before starting the strength tests, the subject warmed up using the concept 2 rowing machine for a time period of 3 minutes.  The 1 RM tests were carried out on “light lifting 12” Technogym machine where the first test included the leg extension for lower body strength.  The subject indicated he was ready to start the test and the weight was set to 30 kilograms (kg), one rep was performed and the subject was asked to wait 2 minutes before proceeding to next level. This process was repeated 10 times where the weight was increased by 5kg every 2 minutes and the maximum weight reached was 80kg. 
The upper body 1 RM test was performed using a similar methodology using a Technogym lateral pulldown machine where subject once again indicated he was ready to start the test and the weight was set to 50kg where one rep was performed, the subject was asked to wait for 2 minutes before proceeding. This process was repeated 6 times where the weight was increased by 5kg every 2 mins and the maximum weight reached was 80kg. 
Queen’s College Step Test
The step height was set to 41cm for the subject and a metronome was set for 96 beats per minute (BPM). The subject was instructed to step up and down to the beat of the metronome for 3 minutes straight. The rhythm with metronome followed the pattern of step up left, up right, down left, down right, this would be a repetition count of 1 for the whole cycle (up-up-down-down).  For men at 96 bpm, it was expected that the subject could complete 24 reps per minute.  After 3 minutes the step exercise was completed and the heart rate was recorded 15 seconds after the step exercise was completed at 144 beats per min (bpm). The VO2 max was estimated using the following equation: 
Men: VO2 max (ml.kg-1.min-1) = 111.33 – (0.42 x HR)
Subject’s VO2 max = 111.33 – (0.42 x 144) = 50.85 
Discussion
This report will now discuss the result of the data collected on the health-related fitness profile of the subject.  As seen in Figure 1 the data recorded in body composition shows higher than the norm results indicating increased health risk. 

Figure 2 – Normative Body Mass Index (BMI) values (McArdle, Katch and Katch, 2010)

BMI CATEGORY
	Waist Girth 
	Normal
18.5-24.9.m2
	Overweight
25-29.9 kg.m2
	Obese class 1
30-34.9kg.m2

	Men: < 102 cms
	Least Risk
	Increased Risk
	High Risk

	Men: > 102 cms
	Increased Risk 
	High Risk 
	Very High Risk



As seen in Figure 2, normative BMI values are shown however this has identified that the subject has an increased health risk due to his increased body mass index and the results of the skinfold measurements that were taken.  The pattern in which the body distributes the adipose fat is acutely relevant to health and chronic disease.  There are two types of regional fat distribution and specifically in men the fat distribution tends to gather around the abdomen and this is often referred to as central or android-type obesity and of particularly concern is internal visceral fat deposits specifically related to increased risk of disease. Also the subject’s age and sex puts him in a higher risk category for internal visceral fat and accumulated fat deposition around his abdomen which increases his risk for chronic illnesses, such as insulin resistance, increased blood glucose levels leading to type 2 diabetes, as well as high levels of fat in the blood which can causes high cholesterol and potential risk of hypertension due to a build-up of fatty plaques in coronary arteries (McArdle, Katch, and Katch 2010).
However according to Buckhauser and Cawley (2008), there is a wide agreement in medical literature that body mass index (BMI)) is seriously flawed because it does not take into account the difference between body fat and fat free mass such as muscle and bone.  Body mass index measurement is less accurate on men than on women as men are often more muscular than women, this was reflected in the 1 Rep max (RM) strength test results for the subject’s upper and lower body exercises where good strength was demonstrated (Izquierdo et al. 2010).

Concluding Summary

This report has identified that the subject is a middle aged man with good cardiovascular fitness as a result of many years of intermittent physical activity, however the results have also shown that the subjects body mass index and skinfold assessments have revealed the subject to be overweight carrying excessive adipose tissue around his girth and with high risk of developing a chronic disease (McArdle, Katch & Katch, 2010).  This concluding summary refers to Oja et al. (2010) who recommend for maximum health and well-being, this subject aged 51 would benefit from exercising 150 minutes or more per week and should also do muscle-strengthening activities that involve all major muscle groups as seen in figure 3 below.

Figure 3 – Oja et al. (2010) recommended weekly exercise for adults aged 18-64.
	Adults (aged 18-64) 
	Adults should do 2 hours and 30 minutes a week of moderate-intensity, or 1 hour and 15 minutes (75 minutes) a week of vigorous-intensity aerobic physical activity, or an equivalent combination of moderate- and vigorous-intensity aerobic physical activity. Aerobic activity should be performed in episodes of at least 10 minutes, preferably spread throughout the week.
Additional health benefits are provided by increasing to 5 hours (300 minutes) a week of moderate-intensity aerobic physical activity, or 2 hours and 30 minutes a week of vigorous-intensity physical activity, or an equivalent combination of both. Additional health benefits are gained by engaging in physical activity beyond this amount
Adults should also do muscle-strengthening activities that involve all major muscle groups performed on 2 or more days per week. 
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Assignment 2

Overview of Health-Related Fitness Profile of Subject
Before commencing the fitness programme, it was necessary to obtain baseline health-related fitness factors of the subject which would help to assess strengths and weaknesses and consequently which areas to primarily focus on within the programme itself.
Areas of health and fitness previously assessed to acquire baseline measurements were blood pressure, resting heart rate, body composition including basal metabolic rate (BMR), body fat percentage (%) using skin callipers, waist circumference and weight.  Strength tests included 1 rep max (RM) on upper and lower body muscle groups and peak aerobic capacity (V02 max) was assessed using step test. 
The subject is a 51-year old male with a healthy blood pressure and resting heart rate which indicates a good cardiovascular fitness level.  He has intermittently exercised throughout his life and this was indicated with good muscular strength as seen in the 1 RM tests.  In the V02 max test which measures aerobic fitness, the subject was classed as ‘excellent’ based on Astrand (1960) V02 normative value table as seen in the Appendix.  However, body composition tests showed that the subject has a higher than normal fat percent as well as increased body mass index (BMI) and waist circumference.
Aims And Objectives Of The Physical Activity Programme And Descriptions Of Responses To Exercise
Primary aim of the physical activity programme for this subject is to reduce body fat percentage so results show decrease from ‘obese’ category to age specific norm values, this will also help to reduce BMI and waist circumference.  Gleeson et al. (2011) showed that a lack of exercise can lead to obesity and increased visceral fat gain which also increases the chance of developing diabetes, high blood pressure (hypertension) and cardiovascular disease which is specifically relevant to the male subject used in this report. 
However, even though there is an important primary aim based on building health and prevention of disease as stated previously, it is also important to consider a fully balanced approach to the physical activity programme which will include aerobic exercise to maintain a healthy cardiovascular fitness, as well as strength training to maintain good muscular endurance and flexibility exercises to help with range of movement in the body and can also help in preventing injuries.
Morris and Froelicher (1993) showed that aerobic exercise reduces fatty plaques which build up in the heart and increase cardiovascular health. They stated that doing aerobic exercise such as a fast walk for 30 minutes, four times per week reduces risk of coronary disease by increasing oxygenated blood flow and allowing increase in size of blood vessels carrying this oxygenated blood.
It is known that as people get older, muscle loss also known as sarcopenia occurs which can lead to less energy.  However, Lexell (2000) showed a positive response to strength training in older men and women where hypertrophy and nerve adaptation takes place. It was also said that strength training should be incorporated for prevention of injury and age-related sarcopenia.
Woods, Bishop and Jones (2012) showed that being flexible helps to avoid the risk of muscular injury during physical activity. They showed that certain techniques in stretching has a positive outcome on remaining flexible and an increased range of movement in the body is maintained.
The following section will show a planned physical activity programme detailing all the key areas discussed above which will be implemented at a level appropriate to the subjects needs and ability.
Physical Activity Programme
The main focus of the programme set for the subject will use a combination of resistance training, cardiovascular training and flexibility work in order to make sure that there is a  balanced approach towards overall health and wellbeing as well as making sure the primary aim of reducing his body fat percentage is achieved.
Other important facts to think about before showing details of the programme is location of the programme, the subject enjoys doing exercise in the gym environment.  It was agreed that the programme will be suitable to use in a gym which is full of variety in equipment which allows the researcher to create a programme using different types of exercises reducing chance of boredom. 
The subject has not used a consistent physical activity programme for around 5 years but does lots of walking and has knowledge of gym based exercises both using resistance training and cardiovascular equipment so it is important to think about time, intensity and frequency of exercises to make sure that it suits the subject’s baseline fitness level. The intensity of the exercises is often known as low, moderate and high which allows the subject to know what standard he should be working to.
The other factor to consider is that it is important for the subject to have goals to work towards. So, this programme will be set for 4 weeks and then will be looked at again by researcher and subject to discuss where he thinks he may have improved, and then new goals can be made to allow more improvements. Using this approach, the subject will hopefully see improvements in cardiovascular health, strength and flexibility, all which will contribute to better health and fitness levels.
The programme will be for a total of 45 minutes in the gym and the subject will aim to do this three times per week. This follows the World Health Organisation (WHO) recommended guidelines of 150 minutes per week plus two 30 minute sessions of resistance training.  The subject who enjoys walking will also walk vigorously for a minimum of 10 minutes every day. Below are the details of the gym programme for a 51 year old male subject detailing the type of exercise, time and intensity level.



FITNESS PROGRAMME

Warm up:
Treadmill walk at moderate pace with no incline for 5 minutes.
Stretching:
Lower body quadricep stretch – subject stands next to a wall and uses right hand to pull right foot behind so that heel touches bottom whilst using left hand to balance against the wall if he needs to. He holds this stretch for 15 seconds and then repeats this method using opposite side to stretch the left quadricep. This is repeated twice each side.
Upper body chest and back stretch
In order to stretch the upper back, the subject stands with feet shoulder width apart and holds both arms out at eye level, interlocking fingers of hands and rounds the shoulders forward with head facing down – he then holds for 15 seconds. This is followed by the subject returning to the upright position with head facing forward and taking both arms behind the back and interlocking fingers with arms out straight, this will then be stretching his chest – he holds this stretch for 15 seconds. These are repeated twice each side. 
Cardiovascular exercise
The subject will start cardiovascular exercise with the Concept 2 rowing machine – this will be used for a time of 10 minutes at level 4 resistance making sure to concentrate on a breathing pattern that helps him feel comfortable with increased oxygen demand of the body during this exercise. The speed at which the subject rows is recorded in strokes per minute (spm) and he will aim for 25 strokes per minute. The rowing machine helps a person to work both upper and lower body muscles as well as getting the heart pumping to improve cardiovascular fitness.
Following rowing, he will have 2 minutes break to allow for rest and rehydration then he will use the upright bike for a time of 10 minutes at level 8. This will allow a moderate level of resistance whilst he is pedalling which will work his quadricep muscles. The speed at which the subject is cycling is recorded in revs per minute (rpm) and he will aim for 85-100 rpm.
Following cycling, he will have 2 minute break for rest and rehydration, then he will use the treadmill. Here he will set the pace to a fast walk and set an incline on the treadmill which shows a progression from the warm-up stage. The subject will briskly walk for a time period of 10 minutes without holding onto the side bars, this will make sure that full body movement is encouraged which helps to use more muscles during this exercise. 
After the subject has finished the rowing, cycling and walking, he will have now completed 30 minutes of cardiovascular exercise and it is time to move onto the next stage of the programme which is resistance training to increase muscular endurance. This section of the programme will be helping towards his primary aim of reducing body fat percentage Kraemer, Ratamess & French (2002).

The subject will do 2 upper body exercises and 1 lower body exercise in this starting programme and he will do 2 sets of 15 reps for each exercise. The 1 rep max of the subject had been taken to measure his baseline levels, this is very important to know as according to Scott, Duthie, Thornton and Dascombe (2016) showed that when a person works at 70% of their 1 rep max, they will be working on muscular endurance.
Upper Body Resistance Exercises
Lateral pull down back exercise – 2 sets of 15 reps using 45kg for weight setting. Once the subject is seated and holding the bar ready to pull down, he has been told technique tips to help him perform the exercise correctly. These will include holding the bar slightly wider than shoulder width, keep his chest tall and bring bar down towards chest, keeping elbows pointing straight down through the movement and lowering the bar to just below chin level. When he has finished 15 repetitions, he then has 30 seconds to rest and he will repeat the whole process again before moving onto the next upper body exercise.
Seated row exercise on resistance machine – 2 sets of 15 reps using 30kg. Once the subject is seated with his chest pressed up against pad with a straight back and feet planted on the floor, he is told to grab handles with his palms facing inwards, arms should be straight and shoulders relaxed. He then pulls the handles towards him and squeezes the shoulder blades together which works the upper back muscles and slowly releases the arms back out to original starting position. When he has finished 15 repetitions, he has 30 seconds to rest and he will repeat the whole process again before moving onto the lower body resistance exercise.
Lower Body Resistance Exercise
Leg extension resistance machine – 2 sets of 15 repetitions using 45kg for weight setting. The subject was instructed to sit on the machine so that his back is supported by the back rest and knees in line with the pivot of the leg rest. The main action comes from the legs moving from bent to straight, so it was important to make sure that the leg pad was comfortably set at the front of the lower shin area. The subject was told to use both handles at side of chair to place his hands, then the action starts from moving legs from bent position to straight out in front of him. He will feel the weight pushing against his quadricep muscles and then to finish the repetition he was told to bend the knees and lower the weight down in a slow and controlled way. Once he had finished 15 repetitions, he has 30 seconds to rest and he will repeat the process again in order to do the second set.
Cooling Down
After the subject has finished the resistance training, he will now repeat the stretching exercises for the upper and lower body which he did at the start of the session, holding each stretch for 30 seconds this time and after he has finished, this will end the 45 minute physical activity programme. As stated already, he will aim to do this 3 times per week for one month before it is reviewed and different goals, times and intensities are set.
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APPENDIX
Maximal oxygen uptake norms for men (ml/kg/min)
	 
	Age (years)

	rating
	18-25
	26-35
	36-45
	46-55
	56-65
	65+

	excellent
	> 60
	> 56
	> 51
	> 45
	> 41
	> 37

	good
	52-60
	49-56
	43-51
	39-45
	36-41
	33-37

	above average
	47-51
	43-48
	39-42
	36-38
	32-35
	29-32

	average
	42-46
	40-42
	35-38
	32-35
	30-31
	26-28

	below average
	37-41
	35-39
	31-34
	29-31
	26-29
	22-25

	poor
	30-36
	30-34
	26-30
	25-28
	22-25
	20-21

	very poor
	< 30
	< 30
	< 26
	< 25
	< 22
	< 20
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