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1.0 Health Related Fitness
[bookmark: _Hlk26454037]Not to be confused with physical fitness, which can be described as a measurable set of characteristics that is determined by the exercise habits or lack thereof, of an individual, which include agility, balance, strength, power, speed, coordination and reaction time (Kaminsky, Leonard A., and American College of Sports Medicine 2010). Therefore, physical fitness is achieved through exercise.
Health Related Fitness is concerned more with the components of fitness that have a relationship with good health, health focusing on the broad spectrum of well-being that ranges from the complete absence of health (near death) to the highest levels of physiological function (McArdle, Katch and Katch, 2015).
McArdle, Katch and Katch define Health Related Fitness as “components of physical fitness associated with some aspect of good health and/or disease prevention” (McArdle, Katch and Katch, 2015).
Health Related Fitness is important because it is relative to every living individual, even more so in the current climate of increasing obesity, One-third of all adults are obese or overweight (Supplemental Material for Thinking Big: An Integrative Conceptual Review of the Workplace Consequences of Obesity and a Theoretical Extension of the Processes That Create Them, 2019).
Obesity and lack of Physical Activity have been linked to numerous medical complications including cognitive decline. They are often linked to disease and disability, and the impact of obesity on the development of type 2 diabetes is so profound that the onset of this disease is starting to show in children. In the elderly, obesity and lack of Physical Activity have been linked to numerous medical complications (e.g., hypertension, stroke, certain types of cancer, and coronary heart disease) and impaired brain activity (Mirowsky 2011).
2.0 Aims and Objectives
The aim of the report is to establish the current Health Related Fitness of the test subject using controlled Health Related Fitness Assessment techniques, including a questionnaire, and comparing the subject to age and sex-specific reference values.
3.0 Methods
The test subject is a 45-year-old male, and was measured for height, weight, BMI, skin folds and body composition, VO2 max and strength and endurance.
3.1 Height
Height was measured using a Seca 213 stadiometer and recorded to the nearest 0.1cm.
· Shoes were removed
· The subject stood in an upright position with feet flat on the floor and heels together against the back of the foot plate
· The heels, midbody and upper body were all in contact with the vertical measuring scale
· With the head in a neutral position i.e. not looking up or down, the subject took a natural breath and held it while the measurement was taken
· The horizontal measuring bar was lowered to the top of the head and the measurement was taken

3.2 Weight
Weight was measured using a Seca electronic scales, recorded to the nearest 0.01 gram.
· The subject removed shoes, excess layers of clothing and emptied pockets of any bulky items including wallet and phone
· The subject stepped on the scale and stood in a neutral position until the reading had settled on one figure
· The measurement was taken and the time of day was recorded

3.3 BMI
BMI is the ratio of body weight to height squared: BMI (kg/m2) (Heyward and Stolarczyk, 1996). This equation was used to calculate the subjects BMI
3.4 Skin Folds
· [bookmark: _Hlk27041706]Skinfolds were measured using Harpenden Skinfold Callipers and recorded to the nearest mm. When applying the skinfold callipers for measurement, a skin pinch was adopted between the thumb and finger at the angle required for the specific measurement and the callipers were placed perpendicular to the skin fold (Kaminsky, Leonard A., and American College of Sports Medicine 2010).

3.4.1 Bicep Skin Folds 
· The subject stood upright and relaxed with the right bicep exposed, held at a 90-degree angle
· Using a non-permanent pen, the subject was marked with both horizontal and vertical lines on the anterior aspect of the arm over the belly of the bicep muscle
· Holding the pinch, the measurement was taken between 1 and 2 seconds, but no longer
· The method was undertaken 3 times and the mean was calculated

3.4.2 Tricep Skin Folds
· The subject stood upright with their arm relaxed at the side of their body
· Using a non-permanent pen, the subject was marked with both a horizontal and vertical lines on the posterior midline of the upper arm
· Holding the pinch, the measurement was taken between 1 and 2 seconds, but no longer
· The method was undertaken 3 times and the mean was calculated


3.4.3 Subscapular Skin Folds
· The subject stood upright and relaxed
· Using a non-permanent pen, the subject was marked with a diagonal line tracing 1-2cm below the inferior angle of the right scapula
· A skin pinch was adopted along the diagonal line
· [bookmark: _Hlk26866298]Holding the pinch, the measurement was taken between 1 and 2 seconds, but no longer
· The method was undertaken 3 times and the mean was calculated

3.4.4 Suprailiac Skin Folds
· The subject stood upright and relaxed
· Using a non-permanent pen, the subject was marked with a diagonal line tracing 1-2cm above the iliac crest on the right side of the subject
· A skin pinch was adopted along the diagonal line
· Holding the pinch, the measurement was taken between 1 seconds, but no longer
· The method was undertaken 3 times and the mean was calculated
3.5 Body Fat
The subjects body fat was calculated using the Durnin & Womersley equation, 
where D = predicted density of the body (g/ml), and L = log of the total of the 4 skinfolds (mm), and for males 40-49 years old, D=1.1620 – (0.700 x L) (Topendsports.com, 2019).
3.6 Hip and Waist Measurement
The hip and waist measurements were taken using a flexible yet inelastic Seca tape measure, and recorded to the nearest cm. The Waist to Hip Ratio (WHR) is calculated by dividing waist circumference by hip circumference.
3.6.1 Hip measurement
· The subject was standing in a relaxed but upright manner with feet slightly apart
· The measure was taken horizontally at the maximal circumference of the hip

3.6.2 Waist measurement
· The subject was standing in a relaxed but upright manner with feet together with arms by their side, ensuring they were not holding their breath, or sucking their waist in
· The measure was taken horizontally around the narrowest part of the torso (above the umbilicus)

3.7 Muscular Strength and Endurance Measurements
The muscular strength and endurance measurement tests were all conducted in a standard gym environment, the gym machinery for 1 Rep Max tests was performed on Technogym machinery, the stopwatch used was an apple iPhone stopwatch and the free weight dumb bell was a Technogym 3,5kg weight. All exercises were undertaken after a warm up and stretching. All results were compared to norms.
3.7.1 1RM Bench Press
· The press was undertaken initially at a weight lower than expected 1RM
· With 2-minute intervals between lifts, the subject increased the weight depending on the result of the previous weight
· The process was repeated until the subject failed an attempt
· The final weight successfully achieved was the 1RM

To achieve a result that is relative to norms, the 1RM was divided by the subject’s body weight.
3.7.2 Standardised Push-ups Test
· The male subject performed the push-ups with knees off the floor
· The subject performed repetitions to exhaustion

3.7.3 One Minute Timed Sit-up Test
· The subject performed sit-ups with bent knees, feet flat on the floor with a natural knee bend and hands touching the side of the head
· The feet were anchored under a low bench
· The subject touched elbow to opposite knee with every sit-up

The number of reps performed in one minute were recorded.
3.7.4 30-Second Chair Stand to Sit Test
· The chair which was 43cm high with a straight back and no arms was placed against the wall
· The subject completed as many stands to sit onto the chair as possible in 30 seconds

3.7.5 Arm Curl
· The subject sat on a straight-backed chair with feet on the ground
· The subject used his dominant hand (right)
· Starting with the arm straight down, the subject performed as many curls to 90 degrees as possible in 30 seconds

3.7.6 Flexibility Sit and Reach Test
· The subject sat with their legs flat on the floor feet against a sit and reach box
· The subject reached as far as possible with their hands stretched out
· The test was completed 3 times
The maximal distance achieved at the point of fingertip reach was recorded

3.8 Resting Blood Pressure
The equipment used for recording the resting blood pressure was a Boso Medicus Blood Pressure Machine.
· The subject had been sitting quietly for 5 minutes
· The cuff was wrapped around the subjects uncovered arm, in line with the brachial artery
· The machine was then activated in accordance with the instructions and a reading was taken

3.9 Amstrad Rhyming Ergometer Test
The equipment used for this test was a Monarch Ergomedic 894E Cycle ergometer, and a Polar Bluetooth Smart heart rate monitor, which was connected to the Polar Beat app. The timer was an Apple iPhone. 
· The Cycle Ergometer was adjusted to fit the subject
· The subject was seated and their resting heart rate was recorded
· The subject was to maintain 65 rpm for the duration of the test (6 mins)
· A load of 2kg was added and the subject began pedalling
· [bookmark: _Hlk27126110]The subjects heart rate and difficulty on the Borg scale were recorded after 2 minutes (difficulty on the Borg Scale was recorded by the subject pointing at a perceived difficulty reading)
· Weight was increased to 4kg after 3 minutes
· [bookmark: _Hlk27126179]The subjects heart rate and difficulty on the Borg scale were recorded after 4 minutes 
· The subjects heart rate and difficulty on the Borg scale were recorded after 6 minutes/end of test 

3.9 International Physical Activity Questionnaire
The subject was given a physical copy of the IPAQ form to fill out as honestly as possible over 7 days (Sdp.univ.fvg.it, 2019)

4.0 Results
After conducting the above tests, the results were correlated and entered in tables alongside norm reference figures shown below.
4.1 Height, Weight and BMI
	Height
	178cm
	

	Weight
	80kg
	

	BMI
	25.24
	25+ = Overweight


BMI Index (Multicare.org, 2019)


4.2 Skinfolds
	
	
	Norms for a male 40-49
	Percentile

	Bicep
	7.46
	
	

	Tricep
	7.4
	
	

	Subscapular
	19.66
	
	

	Suprailiac
	39
	
	

	Body Fat %
	29.93%
	Result is poor
	10%


[bookmark: _Hlk27058102]Body Fat Norms (Kaminsky, Leonard A., and American College of Sports Medicine 2010).
4.3 Hip to Waist Measurements
	
	
	Norms for males 40-49

	Hip
	95
	

	Waist
	92
	

	WHR
	0.968
	Result is moderate


WHR norms (Heyward and Stolarczyk, 1996).
4.4 Strength and Endurance
	
	Subject result
	Upper Norms
	Percentile

	1RM Bench
	1.16
	1.20
	95%

	Push Ups
	51
	36
	90%

	Sit Ups
	46
	60
	70%

	Stand to Sit
	31
	22 (male 60-64)
	90%

	Arm Curl
	36
	25 (male 60-64)
	90%

	Sit and Reach
	11 ins
	14 ins
	70%


Strength and Endurance Norms (Kaminsky, Leonard A., and American College of Sports Medicine 2010, Hoffman, 2006).
Male 60-64 results (Morrow et al., 2000)
4.5 Resting Blood Pressure
	
	Subject
	Norm

	Systolic Blood Pressure (SBP)
	120
	<120

	Diastolic Blood Pressure (DBP)
	79
	<80


Classification of Blood Pressure for adults (Kaminsky, Leonard A., and American College of Sports Medicine 2010).
Amstrad Rhyming Ergometer Test
	
	Subject
	Norm
	Percentile

	VO2max
	38.5
	38-40=good
	30%


Percentile Values for Maximal Aerobic Power (Thompson, 2013)



4.6 International Physical Activity Questionnaire
[bookmark: _Hlk28855230]Having read the IPAQ form, it was clear to see that there was not much physical activity in his work and student life, with a lot of time spent sitting. Commuting was mostly undertaken by car, and free time was mostly sedentary. However, time spent in voluntary physical activity was one hour of high intensity gym work outs daily.
Summary
[bookmark: _Hlk27041256]Having assessed the subject using the methods described above, comparing them to age and sex specific references, and considered the information volunteered in the questionnaire, results were not consistent. The BMI and test would suggest that the subject is overweight, and skinfold tests would place the subject in the obese category, landing between poor and very poor (Kaminsky, Leonard A., and American College of Sports Medicine 2010).
However, hip to waist measurements are moderate, strength and endurance results were above the norms in all tests, and the subjects resting blood pressure is completely normal.
Viewing the questionnaire, it would seem that the subject partakes in physical and sedentary activity in equal measure, but highly exceeds the NHS recommended weekly physical activity of at least 150 minutes of moderate intensity activity a week or 75 minutes of vigorous intensity activity a week (nhs.uk, 2019).
Physically looking at the subject, it is clear to see there are no signs of obesity, which would point towards flaws in the methods, or human error regarding the BMI and skinfolds testing, which in turn would throw all testing into question. 
In the case of BMI, it is not an ideal measurement for individuals taking no account for high percentages of lean tissue and low body fat in trained subjects (Lean and Combet 2017). The skinfolds test is an approximation and consistently obtaining accurate skinfold measurements requires specific training and a significant amount of practice (Kaminsky, Leonard A., and American College of Sports Medicine 2010), the test in this case was conducted by an inexperienced student.
Waist to hip measurements seem in line with the subject, and the possibility of large discrepancies occurring during the strength and endurance tests are small. There is a possibility that the Resting Blood Pressure test may be inaccurate, but it does seem compatible with the subject. The Amstrad Rhyming Ergometer Test is a simple test to use and would represent a good initial assessment of VO2max..
To gain a clearer picture of the subjects Health Related Fitness, more thorough tests should be adopted. With more practice and experience, more accurate results would be achieved.
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Programming for Health

Health Related Fitness Profile

[bookmark: _Hlk28952553]Having evaluated the subject using methods such as BMI, Hip and Waist measurements, Muscular Strength and Endurance Measurements, Flexibility, Resting Blood Pressure and the Amstrad Rhyming Ergometer Test. Also considering the responses recorded in the International Physical Activity Test, it would seem that the subject is in physically good condition, however, assuming the BMI and Skinfolds Tests were accurate, it would seem that the subject could benefit from losing adipose tissue.
After witnessing the subject during the Muscular Strength and Endurance Tests, where performance was high, no health risks in undertaking increased exercise.
Having read the IPAQ form, it was clear to see that there was not much physical activity in their work and student life, with a lot of time spent sitting. Commuting was mostly undertaken by car, and free time was mostly sedentary. However, time spent in voluntary physical activity was one hour of high intensity gym workouts daily.

Aims and Objectives

The aims and objectives of the programming designed for the subject are on two levels: in the short term: increased strength, increased endurance, increased flexibility and decreased fat. The long-term goals are to reduce the likelihood of obesity, type2 diabetes, cardiovascular disease and osteoporosis.

Responses to Exercise

Physical activity, or exercise come in many forms, too numerous to list, however, activities such as running, walking, swimming, cycling, team sports and weight lifting are fairly accessible in the UK.
[bookmark: _Hlk28940936]However, sedentary behaviour is on the rise in all western countries. Sedentary behaviour requires little energy as it is usually performed sitting or reclining, such activities include driving, watching TV, playing with phones or in offices or school environments (Dapa-toolkit.mrc.ac.uk, 2020).
Sedentary behaviour is linked to higher body weight and obesity, health problems associated with obesity include cardiovascular, respiratory, musculoskeletal, metabolic and psychological disorders. One of the most common health problems associated with obesity is the development of type2 diabetes (Gormley and Hussey, 2009).
Lack of weight bearing exercise is also associated with osteoporosis (Gormley and Hussey, 2009).
Therefore, weight loss through exercise (including weigh bearing) would increase health benefits in a number of areas.
Physical activity alters the balance between carbohydrate and fat utilisation and therefore has benefits for body composition, it will lead to whole body fat oxidation and decrease body fat stores. When combined with a dietary restriction, weight loss and body composition are greater than physical activity alone (Gormley and Hussey, 2009).
The benefits of exercise in obese and overweight individuals has a direct effect on Type2 diabetics and those at threat of cardiovascular disease Regular exercise increases oxygen delivery, uptake and utilisation in the muscle cells, therefore, facilitating long term changes in body composition. Regular exercise is also associated with increases in the number of capillaries supplying blood and therefore oxygen and nutrients to the working muscles. It also increases the size of the heart, influencing the force of the muscular contraction and the volume of blood ejected by each beat, improving vascular health (Gormley and Hussey, 2009).
[bookmark: _Hlk28948227]In Congestive Heart Failure, where the heart fails to pump adequately to meet other organ needs has been shown that even intense endurance and resistance training increases cardiac function, physical capacity, peripheral muscle function and quality of life (McArdle, Katch and Katch, 2015).
Lowering the risk of Type2 diabetes has been shown to improve by as much as 34% in men by strength training for 30 minutes a day, five times a week. Combining this with diverse aerobic activities for a weekly total of 150 minutes per week reduces the risk by up to 59%. Every 10% increase of skeletal muscle mass associates with 11% reduction in insulin resistance and a 12% lower risk of transitional, prediabetes or diabetes (McArdle, Katch and Katch, 2015).
[bookmark: _Hlk28868981]The physical activity benefits on osteoporosis have been shown that through mechanical loading from regular exercise slows the rate of skeletal aging, children and adults who maintain an active lifestyle have greater bone mass, size and structure than their sedentary counterparts. Short bouts of intense mechanical loading of bone with dynamic exercise three to five times a week provide a potent stimulus to maintain or increase bone mass. This is increased in men and women participating in strength and power activities when compared to endurance athletes, and eccentric muscle training (Physioworks define eccentric muscle action as “an overall lengthening of a muscle as it develops tension and contracts to control motion performed by an outside force. For example, your calf muscle shortens to rise onto your toes but lengthens to control your descent. The lowering phase is an eccentric contraction” (Physioworks.com.au, 2020).) provides a more potent site-specific osteogenic stimulus than concentric muscle training (Shape define the concentric muscle training action thus: “the concentric portion of a movement occurs when the tension in the muscle increases and the muscle fibres shorten or contract” (Shape, 2020).) because greater forces usually occur with eccentric loading (McArdle, Katch and Katch, 2015).
[bookmark: _Hlk28868322]To maintain fitness and avoid injury, resulting in fewer time periods away from physical activity, resistance training exercises are directed at improving the strength and function of the tissue so that it resists injury, recovers faster and reduces the extent of the damage (Lippincott, Williams and Wilkins, 2010), many benefits can also be found in regular stretching, Nelson and Kokkonen state “Research studies on hamstring injuries have shown that those people with the lowest flexibility have the greatest chance of injury” (Nelson and Kokkonen, 2007). Regular intense stretching for a minimum of 10 minutes will bring major beneficial changes in the neuromuscular tendon units leading to increased strength and endurance as well as improved flexibility and mobility (Nelson and Kokkonen, 2007).
Yoga is a practice known for stretching, and the documented medical benefits of yoga include increased strength and stamina, relief of stress and anxiety, and lowered blood pressure (Kirk and Boon, 2006).
[bookmark: _Hlk28942822]Yoga has been shown to improve trunk dynamic muscular strength and endurance as well as abdominal muscular strength achieved from selected yoga postures including ‘The Chair’ and ‘Warrior Front’ postures. Yoga may help maintain proper posture and spinal alignment, thereby exerting beneficial effects on strength and endurance. (Lau, Yu & Woo, 2015).
In a 12-week trial using a control group and a group with a Hatha Yoga intervention, results showed that the Hatha Yoga group indeed saw significant improvements in muscular strength and endurance, lower back and hamstring flexibility increased significantly compared with the control group. The Yoga group also showed a reduction in resting Heart Rate (Lau, Yu & Woo, 2015).

Physical Activity Programme

Having considered the subject and the evidence base of the responses to exercise, the following Physical Activity Programme is proposed:

HIFT/HIIT (High Intensity Functional Training/High Intensity Interval Training) combined with Hatha Yoga.

HIFT programmes appear to be safe and effective for promoting fitness in those with unhealthy body composition.
This style of physical activity has evidence that it may be uniquely effective for reducing subcutaneous and trunk fat, and therefore, waist circumference when compared with other exercise methods. The exercise intensity is proportionately related to post exercise energy expenditure. Post exercise fat oxidation increases in relation to the exercise intensity (Haddock et al., 2016). 
HIFT has also been shown to impact appetite favourably when compared with other physical activity programmes, and thus decreasing energy/calorie intake. HIFT is also shown to increase insulin sensitivity (Haddock et al., 2016).

The current weekly recommended amounts of exercise for adults aged 19-64 years is up to at least 150 minutes of moderate intensity activity in bouts of 10 minutes or more. Alternatively, 75 minutes of vigorous intensity activity across a week, with activity to improve muscle strength at least twice a week (Dapa-toolkit.mrc.ac.uk, 2020).

The programme proposed recommends 60 minutes of HIFT (including warm up and cool down) 5 times/week for 12 weeks. This is in line with ‘The Benefits of High Intensity Functional Training Fitness Programs for Military Personnel’ study.

Plus 60 minutes of Hatha Yoga once a week for 12 weeks. This is in line with ‘Effects of a 12-week Hatha Yoga Intervention on Cardiorespiratory Endurance, Muscular Strength and Endurance, and Flexibility in Hong Kong Chinese Adults’.

The subject will be expected to keep a daily exercise diary for the duration of the trial and will be retested using the same methods and procedures as were used initially. I.e. BMI, Hip and Waist measurements, Muscular Strength and Endurance Measurements, Flexibility, Resting Blood Pressure and the Amstrad Rhyming Ergometer Test.

Results will be compared, evaluated and discussed in view of future physical activity recommendations.
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