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This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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Case Study

Summary of report
Mr Langerhans, you were referred to me as you have recently been diagnosed with type 2 diabetes. You also experienced obesity and hypercholesterolemia and suffered from mild knee pain when getting up from a seated position. You currently take metformin, lovastatin, and aspirin, which are used to manage your condition. In your pre-testing data assessment, you had poor scores regarding health. However, after the 6-week training program, your post-testing data scores show that you had improvements in all but one measurement. You were a sedentary individual with a poor lifestyle. But, after completing the training program, your lifestyle has improved. Continuing to follow the training schedule and dietary advice you will see further improvements.

Introduction
We usually consider health to be eating healthy and participating in some form of exercise. It is rare for the general population to engage in both interventions to maintain or improve their health. It is difficult for a person to persevere with a healthy lifestyle for various reasons, such as social, physical, and economic matters (De Jong et al., 2020). Typically, it becomes a task rather than a hobby of interest, which is potentially why there is a high rate of cardiovascular and metabolic diseases here in the UK. You should try and label health and wellbeing as a resource for everyday life, not the objective of living. Health is a positive perception emphasising social and personal help and physical capacities. As I have outlined above, diet is a crucial component for improving health and lifestyle. However, exercise is just as essential to see even further advantages, such as improving your health and wellbeing and helping manage your metabolic and cardiovascular diseases. Therefore, I have evaluated your current health status, provided advice on dietary requirements, prescribed an excellent training program, and undertaken multiple health tests pre and post interventions.

Client’s current condition and relevant lifestyle behaviours
Mr Langerhans is a 50-year-old male that has recently been diagnosed with type 2 diabetes and was referred to the University of Wales Trinity Saint David centre. I was assigned to him to help him achieve his goals and manage his condition. Mr Langerhans is a sedentary individual with minimal experience in resistance training and exercise in general. Mr Langerhans suffers from obesity, characterised as excessive fat accumulation that presents a health risk. A body mass index (BMI) over 30 is considered obese. Hypercholesterolemia is another condition you suffer from, which is the presence of high levels of cholesterol in the blood.

Furthermore, you mentioned to me that you experience mild knee pain, often from getting up from a seated position. This suggests that you have weakness around the knee joint and excessive body weight, which applies more force to the joints. You consume regular processed meals and takeaway foods with minimal whole foods and greens. You also include many saturated fats in your diet and drink the occasional alcoholic beverage during the week. Additionally, you eat 2-3 servings of fruit and vegetables a day, generally sleeps well, and is a non-smoker. Your current medication for your condition is Metformin, Lovastatin and Aspirin, consumed regularly. The side effects of Metformin include gastrointestinal complications such as nausea, vomiting, stomach upset, diarrhoea, gas, and weakness (Hata et al., 2021). Lovastatin's side effects are bladder pain, bloody or cloudy urine, burning or painful urination, chest tightness, difficulty with moving, frequent urge to urinate, joint pain or swelling and muscle ache, cramp spasm, stiffness, pain, tenderness, or weakness. If any side effects are felt, you should contact your doctor to look at an alternative treatment method. You stated that you desire to improve your lifestyle behaviours to alleviate the need for medication. Moreover, you indicated that you want to become more active but are nervous because of your knee pain. The impact of regular exercise and an improved diet will assist you in improving your lifestyle, health, and wellbeing.

Overview of Type 2 Diabetes
Type 2 diabetes is a common metabolic condition that causes the blood glucose level to become too high. It is caused by complications with a hormone called insulin in the body. The cells in muscles, fat and the liver become resistant to insulin due to these cells not interacting in a standard way with insulin. This means the pancreas cannot produce enough insulin to manage blood sugar levels. Typical symptoms of Type 2 Diabetes are fatigue, excessive thirst, and the need to urinate. Still, it can also increase the risk of getting severe complications with your eyes, heart, and nerves. Furthermore, Type 2 Diabetes is a lifelong condition that can affect your everyday life. A balanced and controlled diet, relevant medicines, regular exercise, and regular check-ups are required. 

The most recent Global Burden of Disease study estimated over half a billion individuals with Type 2 Diabetes in 2017 globally. Twenty-two million new cases are documented yearly (Bommer et al., 2018). A healthy diet and exercise have been recommended to prevent and manage Type 2 diabetes. Coronary heart disease is the most common complication of diabetes. Some advantages of exercising as a type 2 diabetic patient are improved cardiovascular fitness, which will decrease the risk of developing coronary artery disease. Regular exercise reduces low-density lipoprotein (LDL) cholesterol and increases high-density lipoprotein (HDL) cholesterol. LDL is one of the five major groups of lipoproteins which transport all fat molecules around the body in the extracellular water. It is considered the bad cholesterol whereas HDL is considered the good type of cholesterol. There is also the enhancement of blood sugar control by allowing the muscles to use insulin more effectively. This helps maintain or reduce your weight and increases muscle capacity to promote the use of glucose, which results in a decreased amount of insulin or oral hypoglycaemic agent you need. Blood pressure is reduced during exercise, which could reduce your chances of developing the complications of diabetes. Strength improvements, confidence, self-image, and well-being are also produced.

Overview of first data assessment data
During the first data assessment, your Blood pressure (BP) was measured at 130 / 80 mmHg. The systolic BP appeared to be slightly elevated; however, the diastolic BP is an average measure. Your Resting Heart Rate (RHR) is 72 beats per minute, classed as average for a person of your age. A RHR between 60-100 is classified as normal. Your predicted maximal oxygen consumption (VO2max) is 29 ml/kg/min. It is deemed average for an individual of your age. By increasing your aerobic capacity, your VO2max will increase. Your body mass index (BMI) is 32 kg/m2, classified as obese. A normal BMI would be in the region of 25 kg/m² and 29.9 kg/m². Mr Langerhans body fat is 30% which is categorised as average; however, it is on the verge of being poor according to the ACSM guidelines. Your glucose levels when fasting is 8.0mmol/L and then 10.8mmol/L after eating. The standard glucose levels for most healthy individuals should be between 4.0 to 5.4 mmol/L when fasting and up to 7.8 mmol/L 2 hours after eating. Blood lipids are valued high to normal for you, with an average measurement being less than 200 mg/d in the general population. A borderline high value of blood lipids is deemed as 200 to 239 mg/dL. And a high value is considered at or above 240 mg/dL.


Overview, justification of exercise and behavioural recommendations relevant to the condition
Physical exercise is an excellent initiative to incorporate into your daily activities and manage metabolic conditions such as Type 2 Diabetes. It has been identified that individuals with Type 2 Diabetes also experience lower cardiorespiratory fitness compared to healthy individuals. Some benefits of exercise for a person with type 2 diabetes are decreased insulin resistance or improved insulin sensitivity. Exercise also enhances blood glucose levels making it more tolerable to process. Detraining and sedentary behaviour are prone to decline in these metabolic parameters, typical characteristics of a person with type 2 diabetes.

Established on the outcomes of research studies, the exercise would most likely influence insulin action in individuals at high risk for diabetes. Moreover, some exercise intervention studies have similarly found the activity to improve glucose metabolism in those with mild type 2 diabetes. Furthermore, exercise will decrease overall adiposity. You will also notice a desirable change in muscle tissue. Likewise, obesity is a leading provider of insulin resistance and is consequently involved in the pathogenesis of type 2 diabetes. As a result, exercise is necessary to reduce obesity. It can potentially prevent type 2 diabetes by decreasing overall and intra-abdominal fat. 

Regarding the training program, gradually start the program at a low intensity for familiarisation with the exercises and accommodate to the intensity levels. Slowly increase the intensity and duration of the workouts to the appropriate level. Current exercise recommendations for managing type 2 diabetes suggest a weekly accumulation of a minimum of 150 minutes of moderate-intensity aerobic exercise at 40–59% of max heart rate (Mendes et al., 2016). Or 12–13 points on a rating of perceived exertion (RPE) scale over a minimum of three days per week and no more than two consecutive days without exercise (Mendes et al., 2016). Exercise prescription should be based on duration, frequency, intensity, current activity level, age, and goals. 30-40 minutes is a good goal. However, as you need to lose weight, up to 60 minutes is relevant. However, beginning at 30-40 minutes a session is acceptable to start with. Once you have become accustomed to the intensity and duration of the session, then a 60-minute session would be appropriate. 

Aerobic exercises will be performed four times a week. It would be best if you focused primarily on using a treadmill, ergometer, stepper, walking outdoors, jogging, and swimming. However, excessive exercise instigates sudden hypoglycaemia (Lee et al., 2021). Therefore, caution needs to be taken regarding the frequency of training. Aerobic exercise is beneficial for a type 2 diabetic because it reduces blood glucose levels after exercise. It is also efficient in preventing diabetic complications and maintaining emotional solidity. As your goal is to improve your lifestyle and participate in physical activity, aerobic exercise would be a fundamental approach to achieving these goals. 

Alternatively, the aerobic exercise dose can be accomplished by 90 minutes of vigorous-intensity exercise per week (60–89% of HHR or 14–17 points on an RPE scale (Mendes et al., 2019). This method is considered brief spells of vigorous-intensity exercise spread with rest periods of active recovery at lighter intensities. This approach permits individuals to be involved in several periods of vigorous intensity in the same exercise session, yielding a more significant stimulus for cardiovascular and metabolic modifications (Mendes et al., 2019). Exercising at greater intensities appears to offer further advantages in glycaemic control, cardiovascular risk factors, and aerobic fitness in patients with type 2 diabetes. Nevertheless, executing a session of greater intensity may create an increased risk and distress, especially in the older population with low physical fitness, diabetes comorbidities, and higher cardiovascular risk. Caution should always be taken if applying a high-intensity session. Once again, it would be best if you began with a moderate intensity session for a few weeks to familiarise yourself with the intensity. It may be good to include a high-intensity session once a week for 20 minutes after a few weeks of training at moderate intensity. But you are still operating a moderate-intensity session on other days in the week.
 
In addition, resistance training is also prescribed twice a week and flexibility exercises once a week. The benefits of performing resistance training sessions for type 2 diabetes are shown to improve glucose tolerance and insulin sensitivity in individuals with abnormal glucose tolerance. Resistance training leads to a translocation of glucose transporters within the muscle cell via an insulin-independent mechanism (Holzer et al., 2021). This development corresponds to the physiological effect of insulin and encourages a reduction in blood glucose levels (Holzer et al., 2021). Furthermore, insulin sensitivity and glucose tolerance can be improved up to 24 hours following resistance training. Likewise, resistance training will also strengthen your knee, which will relieve the pain you are experiencing getting up from a seated position. As you continue to use resistance training, you will lose weight which will build your confidence and help you move better. All these gains will improve your lifestyle and further manage your conditions. 

For every session, you will include a 10-15minute warm-up. This is required to ready yourself for an activity. You need to gradually increase your body temperature to avoid injuries and slowly increase your intensity. You will be looking to achieve a 40–59% heart rate during the warm-up. You will then go through a range of upper and lower-body dynamic stretches, which help keep your heart rate and body temperature elevated, ready for the main session. A cooldown will be completed once the main training session has finished. This will consist of a 5-minute walk and 5 minutes of static stretching.

Evaluation of the exercise programme and reassessment data
On completion of the 6-week exercise program and reassessment of your data. We see that every measure has improved over the last six weeks apart from BP. Your BP reading was 130/80mmHg, a slight decrease in systolic but a slight elevation in diastolic BP. Your RHR dropped from 74bpm to 72bpm, and your predicted VO2max is now 29 ml/kg/min, which has increased from 25ml/kg/min. Your BMI is now 32 kg/m2, and your body fat amount is at 30%, seeing improvement in both of those measurements. Finally, your glucose levels at fasting are 8.0mmol and after eating are 10.8 mmol, and your blood lipids are considered normal. The effect of 4 aerobic exercise sessions for 40 minutes working up to an hour session had a positive outcome in your post data results. 

Furthermore, resistance training diminishes your knee pain. You are now confident in getting up from a seated position without issues. We implemented two resistance training sessions a week, beginning with a light load and moderate intensity. This provided enough stimulus to the muscles to increase strength and build better resistance to insulin.

Summary of key recommendations and goal setting
The purpose of diabetes treatment is to keep your blood glucose levels within the normal range. The perseverance in managing lifestyle habits such as eating, and exercising will affect blood glucose. You should exercise regularly, control your diet to sustain sufficient calories, and take your diabetes medications until advised otherwise. Blood glucose monitoring can help you understand the link between blood glucose, food, exercise, and medicine. It would help if you always tried to keep on top of monitoring your glucose levels and continuously improve your lifestyle. You need to include five portions of fruit and vegetables a day regarding the diet recommendations. Furthermore, you must reduce your quantity of takeaway meals throughout the week and, if possible, completely diminish all processed meals. Only consuming one takeaway a week will be ideal for helping manage your diabetes. Including plenty of whole foods, healthy fats, and greens and increasing your protein intake will be required as you are more active at this moment in time. The main goal was to improve your lifestyle to alleviate the need for medication. And you indicated that you want to become more active but are nervous because of your knee pain. Although these goals have been achieved, you should continue to follow this program under your supervision to maintain a good lifestyle.
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Appendix

An overview of the training program

Week 1
Aerobic exercises/cardio – choose (treadmill, ergometer, stepper, walking outdoors, jogging, or swimming)
	Monday 
	Tuesday 
	Wednesday
	Thursday 
	Friday 
	Saturday
	Sunday 

	Weights
	Cardio
	Weights
	Cardio
	Cardio
	Cardio
	Flexibility

	40 mins
	40mins
	40 mins 
	40 mins
	40 mins
	40 mins
	20 mins

	Moderate intensity
	Moderate intensity
	Moderate intensity
	Moderate intensity
	Moderate intensity
	Moderate intensity
	Static

	10x3 reps/sets
	RPE 10-11
	10x3 sets/reps
	RPE 10-11
	RPE 10-11
	RPE – 10-11
	20-30 sec hold




Week 3

	Monday 
	Tuesday 
	Wednesday
	Thursday 
	Friday 
	Saturday
	Sunday 

	Weights
	Cardio
	Weights
	Cardio
	Cardio
	Cardio
	Flexibility

	50 mins
	50mins
	50 mins 
	50 mins
	50 mins
	20 mins
	20 mins

	Moderate
	Moderate
	Moderate
	Moderate
	Moderate
	High intensity
	Static

	10x3 reps
	RPE 12-13
	10x3 reps
	RPE 12-13
	RPE 12-13
	RPE – 13-14
	20-30 sec hold



Week 6
	Monday 
	Tuesday 
	Wednesday
	Thursday 
	Friday 
	Saturday
	Sunday 

	Weights
	Cardio
	Weights
	Cardio
	Cardio
	Cardio
	Flexibility

	60 mins
	60 mins
	60 mins 
	60 mins
	60 mins
	20mins
	20 mins

	Moderate
	Moderate
	Moderate
	Moderate
	Moderate
	High intensity
	Static

	10x3 reps 
	RPE 13-14
	10x3 reps
	RPE 13-14
	RPE 13-14
	RPE – 13-14
	20-30 sec hold




Pre-test data

	BP(seated): 132/78mmHg

	RHR: 74bpm

	Predicted VO2max: 25 ml/kg/min

	BMI: 34.5 kg/m2

	% fat 32%

	Glucose – fasting 8.9mmol, casual 12.8 mmol

	Blood lipids high normal












Post-test data 
	BP: 130 / 80 mmHg

	RHR: 72 bpm

	Predicted VO2: 29 ml/kg/min

	BMI: 32 kg/m2

	Body Fat: 30%

	Glucose – fasting 8.0mmol, casual 10.8 mmol

	Blood lipids normal













Exercise Referral Form 

Referring Centre: University of Wales Trinity Saint David

	Name
	Mr Langerhans
	Gender
	Male

	Age
	50 years
	Contact
	01234 5678910

	Next of Kin
	Mrs Langerhans
	Contact
	01234 5678910

	GP
	Med practice
	Contact
	01987 6543210



	Reason for Referral 

	Type 2 Diabetes



	Other Relevant Medical Concerns

	Obesity, hypercholesterolemia
Mild knee pain when getting up from seated position 



	Medication for the Referral condition/s

	Metformin

	Lovastatin



	Any other Medication used on a regular basis

	Aspirin



	Physiological Information:

	BP (seated): 132/78mmHg

	RHR: 74bpm

	Predicted VO2max: 25 ml/kg/min

	BMI: 34.5 kg/m2

	% fat 32%

	Glucose – fasting 8.9mmol, casual 12.8 mmol

	Blood lipids high normal 



	Additional Lifestyle information:

	Sedentary

	Non-smoker 

	Generally sleeps well.

	Diet 2-3 fruit or vegetables, consumes regular real meals and take-away food.

	Consumes occasional alcohol.




	Patient’s Statement regarding stage of change:

	“I want to become more active but am nervous because of my knee pain”




Referring Medical Professional: Dr Jones 

Signature: Dr Jones 

	Patient Informed Consent: The purpose and nature of the exercise referral scheme has been fully explained to me. I understand that I will be participating in physical activity beyond that which I am currently used to. I give consent, under guidelines of confidentiality for related clinical information to be passed and stored by approved third parties in order to develop and manage appropriate exercise programme. 

I understand that I may withdraw from the scheme at any time and at that point, unless explicit approval is sought, all my details will be destroyed. 

Patients Signature: Mr Langerhans                                                     Date: 25/03/2022


	Referrer Consent: This patient has been referred in accordance with the inclusion and exclusion guidelines outlined within the exercise referral agreement between Trinity St David and Med Practice. All information I consider relevant, as outlined in the referral forma has been included. If I become aware changes to the patient’s condition(s) that might affect the client’s ability to exercise I will inform the scheme co-ordinator as soon as reasonably possible.

Referrer Signature: James Sudale                                              
Date: 25/03/2022






Supporting Information

Under normal circumstances you would meet with the client beforehand to ascertain other useful information. Obviously, this is not possible for the case study so you may include the questions you would ask and decide the answers you would get or contact me with your questions and I will act as your client.

	Additional Information Collected During First Consultation (asked or assessed):

	Question
	Response

	How many units of alcohol do you consume weekly?
	5-6

	What is your normal Blood glucose reading?
	8.9 fasting, 12.8 casual

	If you inject diabetes medication, do you have any concerns with your technique or the sites of the injections?

	No

	How many times a week can you train?
	5-6 times a week

	Are you controlling the diabetes well?
	Yes
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