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1.0 Introduction 
Health-related physical fitness (HRPF) defines the association between good health and several factors of physical fitness, for instance, the link between higher activity and decreased mortality (American College of Sports Medicine, 2010, p.2). HRPF assessments allow individuals to acknowledge their susceptibility to disease. The HRPF assessments exemplify the connection between an individual’s lifestyle and risk for disease, encouraging people to improve their behaviours. 
2.0 Aims 
This report reviews the health-related assessment and physical activity of an individual, by means of data collected from laboratory and field practical sessions, to evaluate their susceptibility to disease and illness. 
3.0 Method 
3.1 Height, Weight and BMI
The subject’s height was measured, after removing shoes, to the nearest 0.1cm, using a stadiometer and recorded on a data collection sheet. 
The subject’s bodyweight was similarly measured on a weighing scale, after removing shoes and additional, expendable clothing and recorded to the nearest kg. 
Body mass index was calculated by dividing the subject’s weight, to the nearest kg, by their height converted to m2 and rounded to 2 decimal places. The figure derived from this sum, rounded to 1 decimal place, classified the individual’s weight into 1 of 4 categories, reflecting their weight status. 
Table 1 – Body Mass Index Categories (World Health Organisation, 2008).
	Underweight
	Healthy Weight
	Overweight
	Obese
Class 1
	Obese 
Class 2
	Obese 
Class 3

	<18.5 kg/m2
	18.5-24.9 kg/m2
	25.0-29.9 kg/m2
	30.0-34.9 kg/m2 
	35.0-39.9 kg/m2
	>40.0kg/m2



3.2 Waist to Hip Ratio
The subject was placed in an anatomical position, which remained throughout both hip and waist measurements.
To measure waist circumference, the iliac crest was identified and marked out on the subject using a marker pen. 
Using the iliac crest markers as guidelines, a seca tape measure was brought around the individual’s waist at a consistent, even height.   
The individual was encouraged to breath normally and following an exhalation, the waist circumference measurement, as displayed on the tape measure, was recorded in cm. 
To measure hip circumference, the widest point of the gluteus was identified on the subject.
The Seca tape measure was placed at a parallel level around the identified area, measured and recorded in cm. 
Each measurement was repeated twice to ensure accuracy of the results.
Calculating the Waist to Hip Ratio, the waist measurement in cm was divided by the hip circumference in cm. This calculation in cm was classified into 1 of 3 categories, illustrating sex specific waist circumference and hip to waist ratio cut off points.
Table 2 - Waist and Hip circumference and Risk of Metabolic Complications in Men and Women (World Health Organisation, 2008).
	Indicator 
	Cut-off points 
	Risk of Metabolic Complications 

	Women
	
	

	Waist Circumference
	>80cm
	Increased Risk

	Waist Circumference
	>88cm
	Substantially Increased

	Waist to Hip Ratio
	≥0.85cm
	Substantially Increased



3.3 Skinfold measurements and Body Composition.
The individual was instructed to stand in an anatomical position throughout the measurements.
Bicep and Triceps Skinfolds
Using a Seca tape measure, the distance between the subject’s shoulder and the point of the elbow was established, while the individual held their arm at 90 degrees. The halfway point was plotted with a horizontal line, at an equal level around the arm, using a marker pen. 
The individual stood in the anatomical position again, while a vertical line was drawn at the estimated midpoint of the bicep and again at the midpoint of the triceps. 
Measuring the bicep, the crossed pen markings on the front of the arm indicated the area of the skinfold measurement. 
[bookmark: _Hlk27509333]The skinfold was pinched creating a vertical skinfold, holding skin and subcutaneous fat between the fingers and leaving any muscle behind. 
The Harpenden Skin Callipers were introduced horizontally, at a the previously marked midpoint of the arm and clasped the skinfold for 4 seconds. During this time, the skinfold was still being pinched however with less pressure. 
The measurement was read and recorded in mm after 4 seconds from the skin callipers and the skinfold was repeated three times to ensure accurate measurements.
This procedure was repeated at the marked area in the back of the arm to retrieve the triceps skinfold.
Subscapular Skinfolds
The individual’s subscapular was palpated to identify the inferior angle.
To aid the recognition of the inferior angle of the subscapular, the subject was encouraged to place their arm behind their back to pronounce the shoulder blade.
The inferior angle was then drawn with a marker pen onto the subject’s back.
A diagonal line beneath the inferior angle was marked, following the general curve of the subscapular. 
The skinfold was pinched at the diagonal angle, holding skin and subcutaneous fat between the fingers and leaving any muscle behind. 
The Harpenden Skin Callipers clasped the area, horizontally to the skinfold for 4 seconds, while the skinfold was still being held in the examiner’s fingers.
The skinfold measurement was recorded in mm after 4 seconds and the measurement was repeated 3 times to ensure accuracy.

Suprailiac Skinfolds
The examiner stood behind the subject and palpated the hips to identify the iliac crest. The iliac crest was marked with a horizontal line, with a marker pen, onto the skin. 
One inch above the identified line was pinched, creating a horizontal skinfold. 
The Harpenden Skin Callipers were introduced vertically, across the skinfold, clasping the skin for 4 seconds. 
The skinfold measurement was read and recorded in mm after 4 seconds and the skinfold was repeated 3 times to ensure accuracy. 



Estimation of Body Density
The mean of each skinfold was measured. Once each skinfold had 1 representing measurement, the four skinfold values were added. 
The sum of the skinfolds was inserted into the corresponding equation from Durnin and Womersley (1974) skinfold regression equations, specific to the subject’s age and sex. This calculated the subject’s body density.
Table 3 – Skinfold Regression Equations (Durnin & Womersley, 1974).
	Women aged 16-19 years
	Db= 1.155-(0.068 x log∑4)



[bookmark: _Hlk28097892]The calculated body density of the individual was assessed based on the principle that fat has a density of 0.9g/ml and lean tissue has a density of 1.1g/ml; healthier individuals would have a density closer to 1.1g/ml (Siri, 1956, p. 239-280).
 Estimation of Relative Body Fat Percentage 
Relative body fat percentage was estimated by inserting body density values into sex specific equations.
Body Fat Percentage Equation for Women (Lohman, 1986).
% body fat in females = [(5.03/Db) -4.59] x100
The estimated relative body fat percentage of the individual was evaluated in comparison to body fat percentage normative values for their sex and age specific group. 

3.4 Muscular Strength and Endurance Testing 
Upper and Lower Body Strength 
The individual’s upper and lower body muscular strength was tested through the performance of one repetition on the chest press and leg press at the maximum weight able to lift (1RM). 
The subject warmed up, stretched and lifted light weights prior to performing their 1RM on the leg press or chest press.
The individual performed on repetition at a submaximal weight, leaving 2 minutes to rest and recover before performing another repetition at an increased weight.
The weight was increased in increments of around 2-5kgs, till the subject failed to complete a repetition and the previous full repetition was recorded as the maximal weight.
The number of repetitions completed while testing the strength of the individual, was acknowledge as a factor that could have caused fatigue and alter the individual’s ability to lift increasing weights. Therefore, unnecessary repetitions were avoided when able.
 Standardized Push up Test
The subject’s muscular endurance, namely the triceps and pectoral muscles, were tested by performing a maximum number of body weight push ups to exhaustion. Push ups that did not complete the full range of movement or that had incorrect form were not counted.
Women were to perform push ups with their knees and hands on the ground and legs bent to remain in the air.
Push ups were not counted once form had deteriorated or the individual could not complete a push up. 
YMCA 1 Minute Timed Sit-Up Test 
The subject performed a maximal number of sit ups conforming to specific guidelines within a minute, to assess abdominal muscle endurance.
Push ups were completed with flat feet on the floor placed approximately 18 inches from the buttocks, bent knees and hands touching the sides of the head. The individual needed to touch their elbow to the alternate knee to finish each sit up and a partner held their feet throughout the minute. 
All sit ups, performed within the minute, that conformed to the regulations given were counted.
30 Second Chair Sit to Stand Test
An armless chair, approximately 17 inches in height, was placed with it’s back against a wall.
Starting from a seated position, the subject had to stand up fully without using any aid and sit again with their back against the chair and feet on the floor, to test lower body strength.
The number of complete sit to stand movements made by the individual within 30 seconds were counted. 
The total number of sit to stand movements was recorded.

Arm Curl 
Using their dominant hand, the subject completed a maximal number of arm curls within 30 seconds to assess upper body strength.
The subject sat on a chair, with their feet on the floor and back against the back of the chair.
A sex specific weight was assigned to the subject; female subjects used a 5lb dumbbell.
The subject sat with their dominant arm relaxed to their side with the allocated weight in their hand, while an individual kneeling beside the subject, stabilized the upper arm by holding their fingers midway on the subject’s bicep. 
The subject completed as many arm curls possible, with full range of movement, within 30 seconds. 
Sit and Reach Test
Testing the flexibility of the lower back and hamstrings, the subject sat on a mat, with their legs extended and flat against the floor and their feet against a sit and reach box.
Keeping the correct form, the subject leaned forward, moving a marker, with their fingertips, further along the sit and reach box.
The distance the marker moved, from one side of the sit and reach box to another, was noted and the practical assessment was repeated twice more
The individual’s furthest distance reached on the sit and reach box was recorded.

All the individual’s muscular strength and endurance test results were compared to the corresponding sex and age specific reference values. 
4.0 Blood pressure
Using a Baso Medicus Blood Pressure monitor placed around the upper arm of the subject, systolic and diastolic blood pressure values were gathered.
Blood pressure values were taken twice from the subject’s right and left arms. The 4 figures recorded in mmHg for systolic and diastolic blood pressure were averaged to have two representative blood pressure value. 
These figures for diastolic and systolic blood pressures were compared to 120/80, where 120mmHg represents a normal systolic pressure, when the heart is contracting and 80mmHg represents a normal diastolic pressure of the heart at rest.  When systolic pressure rises above 120mmHg and diastolic pressure falls below 80mmHg, the subject could have high blood pressure.
5.0 Sedentary Behaviour Questionnaire and International Physical Activity Questionnaire
Sedentary Behaviour Questionnaire 
The subject was given a sedentary behaviour questionnaire and an international physical activity questionnaire to fill in based on their activities and lifestyle within the last week. One questionnaire assesses the amount of time the individual spends sitting or laying down, while the other assesses the time the subject spends moving, in the day.
The subject’s answers were evaluated to determine how much time the individual spend moving within an average week.
6.0 Results
Table 4 - General Data 
	Variables 
	Data 

	Sex
	Female

	Age 
	19

	Height 
	164.5cm

	Weight
	70kg

	Body Mass Index
	26.0kg/m2

	Resting Heart Rate 
	57bpm



Table 5 – Blood Pressure 
	
	
	Systolic Pressure 
	Diastolic Pressure 

	Right Arm
	First Recording
	115mmHg
	67mmHg

	
	Second Recording 
	107mmHg
	58mmHg

	Left Arm
	First Recording  
	112mmHg
	69mmHg

	
	Second Recording 
	103mmHg
	61mmHg

	
	Average Values
	109mmHg
	64mmHg



Table 6 – Waist to Hip Ratio and Waist to Height Ratio
	Variable 
	Measurement in cm
	Classification

	Hip circumference 
	99cm
	

	Waist circumference 
	71cm
	Healthy

	Hip to waist ratio 
	0.72cm (to 2dp)
	Healthy

	Height 
	164.5cm
	

	Waist to height ratio
	0.43cm (to 2dp)
	Healthy



Table 7 – Muscular Strength and Endurance Results in comparison to Normative Values from ACSM’s Health-Related Physical Fitness Assessment Manual (2010, p.83).  
	Activity 
	Results 
	Classification
	Weight Ratio

	Leg Press 1RM
	160kg
	Super >90th percentile
	2.29kg (2dp)

	Chest Press 1RM
	45kg
	Good 55th percentile
	0.64kg (2dp)

	Standardized Push Up Test
	42 push ups 
	Excellent
	

	YMCA 1 Minute Sit Up Test
	31 sit ups
	
	

	30 Second Sit to Stand Test
	23 sit to stands
	
	

	Arm Curl
	29 arm curls
	Excellent 
	

	Sit and Reach Test (maximum achieved)
	30.5 mm
	Good 
	



Table 8 – Skin fold Results and Body Composition 
	Body Part 
	Measurement 1 
	Measurement 2
	Measurement 3
	Mean (to 1dp)

	Biceps 
	11mm
	11.5mm
	11mm
	11.2mm

	Triceps 
	8mm
	8mm
	8mm
	8.0mm

	Subscapular
	13mm
	14mm
	13.5mm
	13.5mm

	Suprailiac
	12.5mm
	12.5mm
	12mm
	12.3mm

	
	
	
	The Sum of the mean results
	45mm

	
	
	
	
	

	Variable
	Estimation based on result

	Body Density 
	1.04 (to 2dp) g/ml

	Relative Body Fat
	23.5%

	Fat Mass
	16.1 kg

	Fat-free Mass
	53.6 kg 



7.0 Summary 
The subject’s blood pressure showed healthy values for systolic and diastolic blood pressures, likely reflecting a healthy cardiorespiratory system. Healthy blood pressure values could represent clear arteries, since blood is able to flow without much force against artery walls. The subject could have reduced chances of atherosclerosis, stroke, heart failure and heart attack, since hypertension is a significant contributor to these conditions (Arima. Barzi and Chalmers. 2011).
The weight to height and weight to hip ratios, assessed the individual’s quantity of visceral fat. Visceral fat is associated with reduced cognitive performance in children and young adults, potentially impacting the 19-year-old subject (Schwartz et al, 2013). Visceral fat is metabolically different to subcutaneous fat, impacting the metabolism of lipids and glucose (Fujioka et al, 1987). Both ratios were considered healthy, suggesting that the individual would have good cardiometabolic health therefore, would have reduced risk of metabolic disorder, hypertension, type 2 diabetes and dyslipidaemia (Schwartz et al, 2013).
Based on the principle that fat would have the density of 0.9g/ml and that lean tissue would have a density of 1.1g/ml, the subject’s body density appears to be healthy. With a density of 1.04g/ml it’s presumable that the subject could be regarded as relatively lean also (Siri, 1956, p. 239-280).
The subject’s relative body fat percentage was classified at a healthy, borderline fit level, minimizing their risk of cardiovascular disease like aortic valve stenosis, heart failure and coronary artery disease (Larsson et al, 2019). 
The individual’s body mass index was 26.0kg/m2 which is characterised as overweight. This would suggest that the subject has an increased risk of type 2 diabetes, stroke, coronary heart disease and a plethora of additional diseases (Centers for Disease Control and Prevention, 2015). Having said that, body mass index doesn’t consider muscle mass as a component increasing an individual’s weight (Rothman, 2008). The individual’s unforeseen BMI results could be attributed to greater muscle mass, supported by the above-average muscle strength and endurance test results.  In this case, the subject would have reduced chances insulin resistance and prediabetes as a result of their muscle mass (Srikanthan and Karlamangla, 2011). Given that the muscle mass was achieved through exercise, it is plausible that the individual would also have reduced chances of cardiovascular disease, type 2 diabetes, colon and breast cancer, osteoporosis and obesity (Gleeson et al, 2011).
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Assessment 2  
The individual’s health-related fitness profile is overall rather healthy. Two factors that could be improve were the individual’s resting heart rate and the body mass index, which was categorized overweight. 
	Day
	Description
	Duration
	Intensity
	Progression

	Monday
	Resistance Training 

Walking 
	30 minutes 


30 minutes
	High


Low 
	Increase resistance or decrease time between sets.

	Tuesday
	Endurance running 
	1 hour (approximately 6 miles)
	Moderate 
	Increase millage or increase speed.

	Wednesday
	Walking 
	30 minutes
	Low 
	

	Thursday
	Endurance running
	1 hour (approximately 6 miles)
	Moderate 
	Increase millage or increase speed

	Friday
	Walking 
	30 minutes
	Low
	

	Saturday
	Resistance Training

Walking 
	30 minutes


30 minutes
	High 


Low 
	Increase resistance or decrease time between sets.

	Sunday
	Walking 
	30 minutes
	Low 
	



Details
Resistance Training
· Barbell Squat, Deadlift, Pullup, Shoulder Press
· 8-10 repetitions per set, 5 sets per exercise 
· 1-minute rest between sets 
· Adaptable depending on ability, resistance can be obtained using weights, bands, bodyweight
· Spots to be used towards end of last set or any period where a failed repetition is plausible 
Endurance running 
· Steady manageable pace throughout 
· Progression advised no more than 10% extra millage per week
Walking
· Low intensity, steady state exercise 
· Speed is irrelevant 

The aim of the fitness programme is to lower the individual’s Body Mass Index and resting heart rate to lower their risk of related illness.

Warm up Exercises 
Aim: elevate heart rate and prepare muscles and joints 
· March in place 
· Swing arms 
· Jog in place
· Jumping jacks
· High knees 
· Mountain climbers
Cool down Exercises  
Aim: lower heart rate gradually after exercise 
· Torso twist 
· Shoulder rolls 
· Lunge - stretching calf of back leg (both sides)
· Toe touch stretch – stretching hamstring 
· Pull heel toward glutes – stretching quadricep 
· Side lunges
· Triceps behind head stretch 











Evidence 
Cardiorespiratory Exercise 
The fitness programme designed, incorporates cardiorespiratory training, with two sessions of endurance running a week, with the mileage increasing from 6 miles onwards.
Endurance exercise is said to significantly reduce resting heart rate, according to results from a meta-analysis and produces better results than multiple other sports, including tai chi (Reimers, Knapp & Reimers, 2018). The endurance training should reduce the individual’s resting heart rate by decreasing sympathetic activity and the intrinsic heart rate, while increasing parasympathetic activity (Carter, Banister & Blaber, 2012). 
When discussing endurance training, a minimum of 80 calories burnt per 10 minutes of exercise for at least 2 hours a week, is enough to reap significant benefits in heart rate and blood pressure (Iwasaki et al, 2003). The training programme therefore instructs 2 sessions of moderate intensity running, which equates to 2 hours of endurance training, the minimum required for results.
Resistance training 
Resistance training with high repetition ranges has been instructed in the fitness programme to encourage muscle hypertrophy, because high volume weight training causes more muscle damage that leads to muscle growth than heavy weight training (Schoenfeld, 2010). Greater muscle mass creates a greater basal metabolic rate and could reduce the chances of weight gain in an individual (Zurlo et al, 1990). Improved metabolism could aid weight loss in the subject and lower their body mass index within a healthy category. 
An individual would take in oxygen to return their body to it’s pre- exercise state (excess post-exercise oxygen consumption) after any form of training, however high intensity resistance training would generate greater EPOC. EPOC is responsible for increased metabolism after exercise and could aid an individual’s weight loss (Vella, 2004). High intensity resistance training is utilized in the training programme to lower the individual’s weight to lower their body mass index to a healthy value. 
Resistance training benefits like effects on glucose metabolism, resting metabolic rate and body fat are likely secured from two 15-20-minute sessions a week therefore, the fitness programme implements only 2, 30-minute sessions a week, not to unnecessarily fatigue the individual (Winett & Carpinelli, 2001). 
Walking 
A walking programme that included 5, 30-minute walking sessions a week for 12 weeks showed significant changes in body weight, body fat percentage, BMI, WHR, fat mass and blood pressure, more so than diet alone. The same results were also retrieved from participants walking for 60 minutes instead of 30, however they did not obtain greater results from the increased expenditure (Brill et al, 2002). Given this, the fitness programme implements 5, 30-minute walking sessions a week, to aid weight loss, without causing fatigue like an exercise session of higher intensity would. 
Risk Assessment
	Hazard 
	Control

	Fatigue causing improper form and danger for individual
	· 3 allotted rest days of only walking 
· All sessions are an hour long or below
· Instructed intensity of sessions are provided to stop the individual working hard needlessly 
· Rest periods between sets are organised to allow for recovery 
· Resistance and cardio sessions are separated onto different days 

	Resistance training set to unmanageable level for participant, causing injury 
	· Workout exercises are set based on standard of participant from fitness testing 
· High volume is instructed, rather than high weights, so the individual should be comfortable with all weights used
· Rest periods between sets are structured into the plan, to give muscles chance to recover 

	Progressing running too quickly causing exhaustion or increased risk of injury 
	· 10% increase of millage per week advised 

	Muscle injury 
	· Warm up, cool down sessions are advised as well as stretching 

	Injury using barbells and dumbbells after failed repetitions  
	· Advised individual uses a spot to support movements towards the end of their last set 


 
Re-testing
The subject of the fitness programme is retested after 4 weeks following the programme. 
The initial tests used are repeated to see if improvements have been made specifically looking for a decrease in weight, to reduce the body mass index of the individual and a decrease in resting heart rate as these were key factors to improve.
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