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Introductory Exercise Physiology.

Health related fitness is about personal overall health and fitness. By doing exercise it will help to improve a person’s health. The physical activity guideline from the National Health Service for adults aged 19 to 64 are that everyone should do some type of physical; activity every day the more you do the better health benefits the individual will achieve. Any activity is better than doing nothing.  The National Health Service suggests that individuals should do 150 minutes a week at moderate intensity activity which equates to roughly 20 minutes per day, 75 minutes of vigorous intensity activity which equates to 10 minutes a day. Individuals will also benefit from strengthen activities by working major muscle groups legs, hips, back, abdomen, chest, shoulders and arms at least twice a week.  (https://www.nhs.uk/live-well/exercise/exercise-health-benefits/)	Comment by Sian Werner (1904813): 
There are different types of exercise which will improve health and fitness in different ways. 
 Cardiovascular Endurance
 known as aerobic fitness, cardio respiratory endurance is a great way to exercise and depending on how long the individual can sustain the effort of exercise. A beginner may only be able to jog for a min then walk to recover for min. with perseverance this can soon build up. Some people may have maintained their level of health and fitness from previous experience and would be able to manage a 15-minute jog manageable.
Muscular strength
Muscular strength is how much weight you are able to lift with your muscles at one time, which is with your muscular endurance. It is the maximal lift ability a muscle is able to generate with effort.
Muscular endurance
This is Similar to cardiovascular respiratory endurance, muscular endurance is how much your muscles can take during a weight training session, i.e. repeated reps. it is connected to health fitness because it comes to your ability to perform any physical activity, no matter how small.

Flexibility
This becomes more important as we age. Having poor or weak flexibility can prevent a strong and healthy body from carrying out certain daily tasks. Flexibility allows you to move faster, be more mobile and avoid pain in your joints. Flexibility is often called "muscular fitness" and it has to do with how freely you are able to move and even respond to unstable conditions, boosted by the elasticity of the muscles. (https://www.lifestyle-for-healthy-living.com/health-related-fitness.html) 
Individuals can choose how to achieve the national health service fitness guidelines by ether doing a little every day or having two or three longer sessions per week. Which ever suits better and will help the individual hit their goals. 
In today’s society and the modern world of technology individuals have become more sedentary, because of more computers meaning more and more people are sat for long periods of time every day. Industrial work like farming and factories where machinery and robots have replaced manual labour. Most office blocks have lifts and people don’t use the stairs. Making some individuals sedentary for up to 8 hours of their working day. Then in the evening 2 to 4 hours of watching Television or spending time on phones, tablets and laptops. 
Studies have linked being overweight and obese with individuals being sedentary and inactive to certain illness like type two diabetes, some types of cancers and possible premature death.  The body's ability to regulate blood sugar, blood pressure and break down body fat is affected by sitting sedentary for long periods of time as it thought to slow metabolism.
Body Mass Index
 Body mass index is one test which is useful for measuring if individuals are overweight and obese. This can be calculated from height and weight. Body Mass Index is an estimate of body fat and guideline of risk for diseases that could be linked to excess body at. The higher your Body Mass Index, the higher your risk to weight related diseases such as heart disease, high blood pressure, type 2 diabetes, gallstones, breathing problems, and certain cancers. (https://www.nhlbi.nih.gov/health/educational/lose_wt/risk.htm#limitations)
[bookmark: limitations] Body Mass Index can be used in men and women. However, there are some limits, It may overestimate body fat in athletes and those who have a muscular build and it may underestimate body fat in older people and those who have lost muscle through illness.


Measuring waist circumference can also help screen for possible weight related health risks that come with being overweight and obese. If your fat is deposited around your waist rather than at your hips, you’re at a higher risk for heart disease and type 2 diabetes. This risk goes up with a waist size that is greater than 35 inches for women or greater than 40 inches for men. (https://www.nhlbi.nih.gov/health/educational/lose_wt/risk.htm#limitations)
Tests were carried out in the laboratory to measure Body Mass Index, muscular strength and endurance and vo2 max testing. 
Method
Test 1. Body Mass Index
The height of the subject is taken in cm using a stadiometer to the nearest o.1, weight in kg. the calculation is body mass in kg divided by the height. 
Results  
	Body mass in kg
	82

	Height cm
	172 

	BMI 
	27.5



The results show using the Body Mass Index test, the subject falls into the overweight category. The subject will need to try and lose 4.2kg to get into a health body mass index.




Classification of Overweight and Obesity by BMI, Waist Circumference, and Associated Disease Risks
	
	
	
	Disease Risk* Relative to Normal Weight and Waist Circumference 

	
	BMI
(kg/m2) 
	Obesity
Class 
	Men 102 cm (40 in) or less
Women 88 cm (35 in) or less 
	Men > 102 cm (40 in)
Women > 88 cm (35 in) 

	Underweight
	< 18.5 
	
	- 
	- 

	Normal
	18.5–24.9 
	
	- 
	- 

	Overweight
	25.0–29.9 
	
	Increased 
	High 

	Obesity
	30.0–34.9 
	I 
	High 
	Very High 

	
	35.0–39.9 
	II 
	Very High 
	Very High 

	Extreme Obesity
	40.0 + 
	III 
	Extremely High 
	Extremely High 


 (https://www.nhlbi.nih.gov/health/educational/lose_wt/risk.htm#limitations)
A muscular strength and endurance test
Was carried out in the laboratory at university of Wales Trinity Saint David. 
The test included:-	
1. upper and lower body strength which consisted of leg press and chest press. The subject needed to ward up and start with a weight lower than the expected repetition maximum, subject had to wait 2 mins in between repetitions, increasing the weight by 2-5kg. continue to increase weight until failure. 
 2. push-up test assessing upper body strength which consisted of the subject to carry out push-ups for one min or until exhaustion which ever came first. 
Females to perform with knees bent touching the ground and mails to perform with toes touching the ground. 
3. 1 minute sit -up test testing abdominal endurance, consisting of the subject to have knees bent, feet flat on the floor, roughly 18 inches from buttocks and hands slightly touching the side of the head. Partner to hold subjects feet and elbows to touch knees. 
4. 30 seconds chair to stand test, this is to test lower body strength in older adults. The test consisted of the subject using a chair with a straight back and without arms and the chair up against a wall. The seat height needs to be roughly 17 inches or 43 cm. Subject is to complete as many stands from the seated position as possible in 30 secs. 
5. Arm curl, to assess upper body arm curl. Subject is to sit in a chair with a straight back, their feet flat on the floor, subject to use their dominant arm. Starting position with arm straight down by their side. Weight used 2.3kg for females and 3.6kg for males. As many arm curls as possible in 30 secs.
6. Flexibility- sit and reach test, used for trunk flexion assessing flexibility of lower back and hamstrings this test consisted of the subject to sit with their feet against the sit-and- reach box, legs flat to the floor. The subject to reach forward pushing the bar forward as far as they can reach and the value to be recorded. 
Results
	Leg press 
	130 kg
	Good

	Chest press 
	45kg
	excellent

	Push- up 
	25
	Good

	Sit- up 
	36
	Good 

	Sit- to- stand 
	21
	Good 

	Arm curl 
	30
	Good 

	Flexibility 
	15 cm
	Average 




                 



Blood pressure 
A blood pressure test is a simple way of checking if your blood pressure is too high or too low. Blood pressure is used to describe the strength with which your blood pushes on the sides of your arteries as it is pumped around your body. High blood pressure  also known as hypertension can put a strain on your arteries and organs, which can increase your risk of developing problems such as heart attacks and strokes. Low blood pressure also known as hypotension is not usually as serious, although it can cause dizziness and fainting in some people. A blood pressure test is the only way to find out if your blood pressure is too high or too low, because most people won't have any obvious symptoms. Having a test is easy and could save your life.
A device called a sphygmomanometer can be used to measure your blood pressure. This usually consists of a stethoscope, arm cuff, pump and dial, although automatic devices that use sensors and have a digital display are also commonly used. It is best for the subject to sit down with your back supported in a chair or laying down. legs uncrossed for the test, the subject will need to roll up your sleeves or remove any long-sleeved clothing, so the cuff can be placed around your upper arm. Try to relax and avoid talking while the test is carried out.
During the test:
· The subject holds out one of your arms so it is at the same level as your heart, and the cuff is placed around it – your arm should be supported in this position, such as with a cushion or arm of a chair 
· the cuff is pumped up to restrict the blood flow in your arm – the cuff will tighten around the bicep squeezing it which may feel a bit uncomfortable, but does not last long. 
· the pressure in the cuff is slowly released while a stethoscope is used to listen to your pulse (digital devices use sensors to detect vibrations in your arteries) 
· the pressure in the cuff is recorded at 2 points as the blood flow starts to return to your arm – these measurements are used to give your blood pressure reading 
· the results will be given to the subject immediately or shown on a digital screen. 

Blood pressure is measured in millimetres of mercury (mmHg) and is given as 2 figures:
· systolic pressure – the pressure when your heart pushes blood out 
· diastolic pressure – the pressure when your heart rests between beats 

For example, if your blood pressure is "140 over 90" or 140/90mmHg, it means you have a systolic pressure of 140mmHg and a diastolic pressure of 90mmHg. (https://www.nhs.uk/conditions/blood-pressure-test/)
As a general guide:
· normal blood pressure is considered to be between 90/60mmHg and 120/80mmHg 
· high blood pressure is considered to be 140/90mmHg or higher 
· low blood pressure is considered to be 90/60mmHg or lower 

A blood pressure reading between 120/80mmHg and 140/90mmHg could mean you're at risk of developing high blood pressure if you do not take steps to keep your blood pressure under control. (https://www.nhs.uk/conditions/blood-pressure-test/) 
Results of blood pressure 
	Systolic 
	121

	Diastolic 
	68

	Pulse
	61




From the finding in these tests it shows that the subject has an overall good status of health. However, with a training package put together they will be able to make improvements to their health and fitness, by lowering their Body Max Index. In doing this the subject will improve their overall health and fitness, which will help to lengthen and strengthen the gap in the guidelines given. By lowering the calorie intake and having a training package to follow this will help the subject to achieve their aims. 

Training programme 
After the results for the subject from the strength and endurance test, body mass index test and blood pressure test the following programme has been put together to help improve the overall fitness and health. 
It has been proven that regular physical activity will provide a range of physical and mental health benefits. These include reducing the risk of disease such as obesity, cardiovascular disease type 2 diabetes and some cancers, also helps to manage and maintain existing conditions. 
https://moodle.uwtsd.ac.uk/pluginfile.php/332338/mod_resource/content/1/UK%20CMOs%20Physical%20Activity%20Guidelines%20%282019%29%20.pdf
States that since 2011, there is good evidence to support the health benefits of regular physical activity for everyone has become more aparent. This is also in regard to children and young people, this is linked to their physical literacy lifelong journey, the more children are involved in sport and physical activity, the more chance that it becomes habitual and they will continue on the journey throughout their lives.
 Regular physical activity is associated with improved learning with concentration levels and the ability to retain information. It also improves mental health and cardiovascular fitness, which will help to keep the subject within a healthy weight status. In adults, there is strong evidence to show the effect physical activity has on a range of many chronic conditions including coronary heart disease, obesity and type 2 diabetes, mental health problems and social isolation.
Regular physical activity can have huge cost savings for the National Health Service and has wider social benefits for individuals and communities. These include increased productivity in the workplace, and active travel can reduce congestion and reduce air pollution. 
Through research the understanding of the relationship between physical activity and health has become greater. In general, the more time spent being physically active, the greater the health benefits. Evidence shows that even relatively small increases in physical activity can contribute to improved health and quality of life. https://moodle.uwtsd.ac.uk/pluginfile.php/332338/mod_resource/content/1/UK%20CMOs%20Physical%20Activity%20Guidelines%20%282019%29%20.pdf states that
"If physical activity were a drug, we would refer to it as a miracle cure, due to the great many illnesses it can prevent and help treat.”

physical activity is the most effective way of increasing our daily energy expenditure, it plays a role in helping to maintain a healthy weight, including the prevention of weight gain and reduction in body fat by balancing energy intake from our dietary intake. It also plays a role in the prevention of weight regain after substantial weight loss. However, irrespective of any change in weight, people who are overweight or obese will reduce their risk of cardiovascular disease and improve their health by being physically active. 

Relating to the results found on the subject in the lab tests.  National Health service recommends that the subject will need to be physically active for 150 min at moderate intensity or 75 min at vigorous intensity, to be able to achieve their goals and maintain a healthy body weight and body mass index. This would need to be used with a calorific diet plan or guidance. For and average woman the daily calorie intake required is around 2,000 a day. https://www.nhs.uk/live-well/healthy-weight/understanding-calories/
 The subject would need to have less calories intake than what the subject is burning to enable weight loss without using physical activity. However, if the subject stuck to the 2,000 calories guideline a day and incorporated that with physical exercise then results would start to take place. 
 The strength and endurance test showed that the subject had mostly good results. They could improve this through a strength and endurance programme of a mixture of weight training, high intensity training (using own body weight).  
Strength training is also known as weight or resistance training. It is a physical activity designed to improve muscular fitness by exercising muscle groups and specific muscles using external resistance, which could include free-weights, weight machines, or your own body weight. Strength training is not just about body builders lifting weights in a gym. Regular strength or resistance training also helps prevent the natural loss of lean muscle mass that comes with aging. Strength training is an important part of individuals overall fitness and benefits people of all ages, particularly those with health related issues such as obesity, arthritis, or a heart condition. https://www.everydayhealth.com/fitness/add-strength-training-to-your-workout.aspx
There are two types of resistance training:
· Isometric resistance involves contracting your muscles against a non-moving object, such as against the floor in a push-up.
· Isotonic strength training involves contracting your muscles through a range of motion as in weightlifting.
https://www.everydayhealth.com/fitness/add-strength-training-to-your-workout.aspx
Roughly at the age of 30 people start losing as much as 3 to 5 percent of lean muscle mass per year thanks to aging. If the subject did 30 minutes twice a week of high intensity resistance and impact training this would improve the functional performance, as well as bone density. As the subject is 42 and premenopausal this would be a great way to incorporate bone strengthening and to build muscle mass, as this would help to strengthen and give a good base platform to build on as stated in (https://www.everydayhealth.com/fitness/add-strength-training-to-your-workout.aspx)  It also states that muscle-strengthening activities help preserve or increase muscle mass, strength, and power, which are essential for bone, joint, and muscle health as individuals age. 
Strength training is also good for weight loss, as it helps increase your resting metabolism which is the rate at which your body burns calories when you are just going about your day. Resistance workouts increases your excess post-exercise oxygen consumption referring to the calories your body continues to burn after a workout it keeps your metabolism active after exercising, much longer than after an aerobic workout. 
Strength training will also benefit your balance, coordination, and posture, as individuals age the elderly can become more at risk of falling over. It can also improve your mood and help with mental health.
The subject flexibility was found to be average, and therefore will benefit from some exercises that will encourage better flexibility. Flexibility refers to the range of motion for a given joint, the amount of flexibility that an induvial person has is changed and supported by muscles and connective tissues, like ligaments and tendons. Stretching is a form of exercise that can lead to an increase in flexibility. Limited range of motion may be due to tight or stiff muscles. This is linked to injuries, chronic pain, and poor posture. If your muscles are too tight, then you might need to stretch. Care needs to be taken when stretching as the subject could carry out stretches wrong which in turn could cause damage. Some other areas to take into consideration is being too flexible. This may not be good as muscles that are too loose may be weak. This could cause joint instability and dislocation the subject would need to strengthen the muscles and joints with resistance training if they are overly flexible. (https://www.webmd.com/fitness-exercise/features/stretching-and-flexibility-tips#1)
The appropriate amount of flexibility that you need is specific to the primary movements of your daily life or sport. Static stretching involves slowly stretching a muscle and holding it for a short period of time, usually 10-30 seconds. This is the most common form of stretching and is most often done to warm up for exercise. However, https://www.webmd.com/fitness-exercise/features/stretching-and-flexibility-tips#1 states that this could in fact Static stretching is not recommended for warming up. It could affect your performance and make injury more likely if you do it right before exercise.
Training programme 
	Monday 
	Cardiovascular training. Running, cycling, High intensity Training. Heart Rate training (zone 2 130-142 BPM) 
	30 -45 mins


	Tuesday
	Strength training, static weight machines, free weights, own body weight in circuit. 
	30-45 mins

	Wednesday
	Stretching and flexibly. Yoga or Pilates or static stretching. To target whole body.  
	30-60 mins 

	Thursday
	Cardiovascular training. Running, cycling, High intensity Training. Heart Rate training (zone 2 130-142 BPM)
	30-45 mins

	Friday
	Strength training, static weight machines, free weights, own body weight in circuit.
	30-45 mins

	Saturday
	Stretching and flexibly. Yoga or Pilates or static stretching. To target whole body.  
	30-60 mins 



	Heart Rate Training Zones
	Feel
	Heart Rate (beats per minute)

	1
	Easy
	120 - 129

	2
	Steady
	130 - 142

	3
	Moderately Hard
	143 - 154

	4
	Hard
	155 - 164

	5
	Very Hard
	165 - 176



The subject would need to have or loan a Heart rate monitor if they were to use the heart rate zone base training.   


[bookmark: _GoBack]A programme has been designed on the weakness found during the tests carried out in the lab. The subject will need to be mindful of correct use of equipment and to make sure body position is correct. Maybe some one to one session with a trainer, if the subject has little knowledge on how to use weights correctly as injury could happen if incorrect form and use. The subject would benefit with some beginner yoga classes for help with flexibility this would also need supervision because some yoga poses are quite powerful and if the weight isn’t distributed correctly throughout the hold then injury could occur, so a teacher lead group would benefit. 
With the combination of cardiovascular training, strength and endurance and calorie control food options then the subject will gain and overall increased level of fitness and health and wellbeing. This will lead to the subject achieving their aims with a little dedication and hard work.  
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