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Case Study


Report Synopsis

The purpose of this case is to provide an overview and understanding of Mr Biggar’s current health conditions and the reasoning behind the six-week exercise programme provided. The reason for referral is clinical obesity with high cholesterol levels and risk of type 2 diabetes. Gliclazide and Lovastatin have been prescribed to manage these conditions however further lifestyle changes are required, including dietary changes and an increase in physical activity (PA) levels. 

The short-term goals of this exercise referral plan are aimed to be achieved by the end of the 6-week programme. The goals are to improve your functional fitness, increase general fitness and make small dietary changes. Exercise plans and small dietary recommendations have been included. The exercises include endurance exercise and resistance training, the objective markers being used are the sit and reach, grip test and VO2 Max. 

The long-term goals are to reduce body fat, improve aerobic capacity and eventually reduce cholesterol levels, the risk of type 2 diabetes and blood pressure. These goals will not be achieved within the six weeks however further support and programmes will achieve these goals alongside the recommendations and guidance of a dietician. 

Introduction and Overview of Current Conditions 

A sedentary lifestyle increases the risk of developing many health conditions including cardiovascular diseases, type 2 diabetes, osteoporosis, and depression to name a few. According to Williams et al., (2007) adults should undertake at least 30 minutes of moderate intensity, aerobic exercise 5 days a week to help prevent cardiovascular diseases. A study by Bize, Johnson and Plotnikoff (2007) reviewed the PA level and health - related quality of life (HRQL) in the general adult population. HRQL describes health attributes including physical, mental, and social components of daily living. There was a very strong correlation between higher HRQL scores and higher PA levels among healthier adults therefore encouraging the use of PA/exercise programmes to help those requiring lifestyle changes or improvements. 

The management of obesity should consider the multifactorial components of weight gain and the foundation of weight loss should be an overall lifestyle change (Bray et al., 2016). According to two large clinical trials carried out, the Look AHEAD trial and the Diabetes Prevention Programme, comprehensive and effective lifestyle changes include adjustments to diet, PA, and behaviours. Effective changes to blood pressure, high density lipoprotein (HDL), glycaemic control measures and risk of type two diabetes have been found in patients who have taken part in exercise referral schemes involving 14 face to face sessions over a 6-month period and treatment lasting up to a year. 

Exercise referral schemes are tailored programmes promoting PA set out by qualified exercise professionals. Exercise referral schemes have been a cost effective and beneficial way in increasing the PA levels of leading sedentary or inactive lifestyles alongside other health conditions including coronary heart disease (Murphy et al., 2012). 	  
 
The main condition being addressed in this referral is obesity. Obesity was declared a major public health problem in 1997 (James, 2008) and since then the rates have almost doubled. Now nearly a third of the population are classified as overweight or obese (Chooi, Ding and Magkos, 2019). Obesity is the chronic imbalance between energy intake and energy expenditure and is now recognised widely by most governments as a pandemic. The initial ideas suggesting that obesity was a genetic health condition have since been developed and it is now seen as a much more complex condition which should be tackled through prevention rather treatment (James, 2008). 

Obesity has a very strong correlation with type two diabetes, a disease usually developed during adulthood in the middle to late stages of puberty (Chobot et al., 2018). Type 2 diabetes is a metabolic disorder characterized by chronic hyperglycaemia and which can lead to microvascular and macrovascular complications because of relative or absolute insulin deficiency (Smushkin and Vella, 2010). Gliclazide is a medication used to aid insulin levels in those with type 2 diabetes. A study on unmanaged diabetics showed that 6 months use of Gliclazide significantly improved glycaemic control, reduced the events of hypoglycaemia and aided in mild weight loss (Leiter, Shestakova and Satman, 2018). 

Being overweight has led you to having high levels of cholesterol and has put you at risk of developing Type 2 diabetes. A study carried out by Goodarzi and Rotter (2020) identified that there is a relationship between coronary heart disease and type 2 diabetes, this is because the macrovascular complications of diabetes discussed above include coronary heart disease and stroke. The Lovastatin prescribed should be taken twice daily to help lower your cholesterol levels. It disrupts the biosynthesis of cholesterol in hepatic and peripheral cells which increases the synthesis of Low-density lipoprotein (LDL) receptors which in turn increases the uptake of LDL cholesterol from the plasma (McKenny, 1998). 

Details of Current Condition 

You have been referred here, as you have been diagnosed as clinically obese. You are now at risk of developing diabetes and have been prescribed Gliclazide to help increase your insulin levels. In addition to this, your cholesterol levels are very high which has resulted in the prescription of Lovastatin to try and reduce them; however, you will also need to adjust your lifestyle habits alongside taking this medication. The lifestyle you have described is classified as sedentary currently; this is because you have described only taking occasional slow walks as part of your weekly exercise habits. Part of your initial six-week programme will aim to combat this issue and increase your PA levels. Your diet will require improvements as you report only eating around 2-3 fruit or vegetables weekly whilst current guidelines recommend 5 fruit or veg a day. You also admitted to regularly consuming takeaways or ready meals during the week, changing to fresh foods would be of great benefit to begin with. Your consumption of 18 units of alcohol per week is above the recommended amount of 14 units per week, reducing these units would benefit your health greatly. The description of your sleep suggests it is poor quality as you often have disrupted sleep, by making the above changes there should hopefully be an improvement in your sleep quality. You have claimed you do not smoke; therefore, no action is required here. 

Overview of Data Collected 

Several health-related measurements and tests were carried out to assess your health and functional fitness against normative data. This data was then used to provide the most effective exercise recommendations and relevant lifestyle changes to best improve your health. Please see appendix 3 for a copy of your exercise referral form.

Your cholesterol levels prior to starting on Lovastatin were as follows, Low density lipoprotein (LDL) was 5.5mmol and High-density lipoprotein (HDL) was 1.1mmol, these are classified as high levels. Making lifestyle changes, such as increased PA levels and dietary alterations, alongside the medication should help to reduce these levels. 

Your height was measured at 1.71m. your weight at that time was 99.5kg. Your body fat percentage was calculated to be 42% which is classified as very high. Your waist measurement was 98cm and hips were 109cm. A long-term goal of this referral programme will aim to reduce your body fat percentage.

Your blood pressure reading at rest was 144/95mmHg. According to the NHS (What is blood pressure?, 2021), this is classified as high. As a guide blood pressure at rest should be between 90/60mmHg and 120/80mmHg. One of the long-term goal priorities of this programme will involve lowering blood pressure levels. 

According to the British Heart Foundation (Your heart rate, 2021), your resting heart rate should be between 60-100 BPM, yours at the time of measurement at rest was 80 BPM, this is a good reading. 

Your predicted VO2max was measured at 19 ml/kg/min. According to Heyward V., (2006) this is classified as very poor for males between 40-49 years of age and places you in the bottom 5th percentile. Improving your VO2 Max will be part of the long-term goal for this programme. 

According to ACSM (see appendix 1) a ‘good’ sit and reach score for a male aged 40-49 years is 24-28 centimetres, your sit and reach score is 14cm which is classified as poor. A short-term goal will be to try and improve this score as good flexibility is very useful for daily function such as bending, climbing stairs, and reaching. 

You carried out a grip strength test with both hands, the dominant hand score was 29kg whilst the non-dominant hand was 24kg. Both measurements are classified as poor according to the ACSM guidelines (see appendix 2). Improving grip strength scores through this programme will also be beneficial to daily living, further information will be provided below. Improving strength is a short-term goal for this programme. 

There were no issues identified with your respiratory functions, therefore the programme will aim to maintain good respiratory function and fitness. 

Overview and Justification of Exercise Recommendations 

The clinical objectives of this programme are to improve your functional quality of life through increasing cardio-respiratory fitness, improving muscular endurance, motivating self-regulated exercise, and improving self-confidence. The short-term goals of this programme are to achieve the ability to complete 30 minutes of moderate intensity exercise 4-5 days a week. The scores from the functional fitness tests including the grip test, sit and reach test and VO2 Max test will be used as objective markers to manage your progress throughout the six weeks. 

This programme will include endurance exercise and resistance training. According to Petridou et al., (2019) there is strong evidence suggesting that regular exercise contributes to body weight and fat loss as well as maintains these reductions. Moderate intensity training will be used during the beginning of the programme to allow the body to adapt to training. This will then be progressed on to HIIT. 

Due to the health conditions discussed above, this exercise programme will avoid any floor-based exercises, isometric exercises or any exercises that places a high compression on or around the chest. The duration, frequency and intensity of the exercises will gradually progress throughout the weeks as your fitness improves. 

According to the American College of Sports Medicine, European College of Sport Science, American College of Cardiology and the American Heart Association clinically significant weight loss is achieved through 4-7 hours of exercise per week. Therefore, it is recommended that those with obesity should gradually increase their exercises levels to meet this criterion per week. 
Despite previous research, a systematic review by Kachur et al., (2017) discovered that high intensity training (HIIT) may be more effective in improving VO2 levels than moderate intensity exercise. In addition, it improved fat oxidisation and fasting glucose levels. The studies found that 30 minutes of exercise increased the vascular elasticity, these benefits were lost if exercise was extended to 60 minutes. According to De Feo (2013), the most efficient exercise program for obese populations is to start with a moderate intensity continuous training plan and increase the intensity of exercise by 5% every six training sessions. 
Moderate Intensity Exercise includes activities such as moderate speed swimming, walking, or cycling. In addition to these activities dancing, aerobics and gardening are all classified as moderate intensity exercise. Although it is not completely accurate a common way of assessing moderate speed is when you cannot pronounce more than three medium sized words without taking a breath. 
Moderate intensity exercise should be continued until reaching up to 65% of maximal capacity. At this point it is recommended to begin short repeats of interval training such as HIIT sessions at sub-maximal intensity. 
HIIT has become popular in recent years in the general population for weight loss, it has also been seen to be effective in obese populations.  HIIT is a form of exercise requiring short bouts of high-intensity exercise alternating with periods of rest or low-intensity exercise. In comparison to moderate intensity continuous training, HIIT requires 40% less commitment time making it a more feasible option dependent on the individuals fitness levels and overall health condition. 
Rognmo et al., (2012) suggested that the risk of cardiovascular events is low after both high intensity and moderate intensity exercise and therefore once fitness levels have increased, high intensity exercise is the more favourable exercise level. The objective marker for this training will be VO2 Max.
Resistance exercise is useful in aiding fat mobilisation due to the stimulation of adipose tissue lipolysis in both lean and obese men; however, resistance exercise involves long rest intervals and therefore the energy expenditure is low compared to continuous endurance exercise. Resistance exercise also improves muscular strength. This can help increase total daily energy expenditure, although it is important to progress slowly with this training to avoid the risk of musculoskeletal injury. Although this type of training does not enhance short term weight loss it is recommended for long term weight management (Petridou et al., 2019). The objective marker for this training will be grip strength. 
The six-week programme is shown in appendix 4. The programme is a guide and progressions, and regression will be made as appropriate. For example, if the client is easily able to carry out 10 minutes of low intensity aerobic exercise, we will continue to 15 minutes, using the talk test as a guide. In contrast to that, if the client is struggling on the resistance component, we will regress the exercises by reducing the number of repetitions completed that session. The recommendations for exercise plans for the obese population are as follows:
 Aerobic exercise should be performed at a frequency of 3-5 days per week. The duration will begin at around five minutes progressing slowly to 30 minutes, this can be done as an interval session. The intensity of the session will begin low and again gently progress to moderate. Monitoring of these sessions will include observation, talk tests and RPE (12-16). This will be achieved by carrying out exercises such as walking and cycling, swimming would also be an option. These could be progressed further down the line to rowing or circuit training.
Resistance training should be carried out at a frequency of 2-3 days per week. The duration of these sessions should be tailored to your ability to achieve 10-15 reps. The intensity will begin low to allow you the chance to build up to 15 reps. Again, these sessions will be monitored by observation and talk tests. These exercises will be performed using machine weights targeting both the upper body and lower body. Circuit training is an option for resistance training as well. 
During week one aerobic exercises will be carried out three days a week at a low intensity for 10 minutes, resistance training will be carried out two days a week at low intensity completing 10 reps per exercise. This will give the body time to adapt and recover from new movements and exercises as you are not used to participating in a lot of exercise.  
Week two will introduce gradual increases in the duration of exercises. It includes three days of 15 minutes low intensity aerobic exercise and two days of low intensity resistance achieving 12 reps per exercise. 
The third week will involve four days of moderate intensity aerobic exercise for 10 minutes. The resistance training will involve 12 reps per exercise low intensity on two days. The frequency, duration and intensity have been increased during this week as the body will be used to the exercises performed.
During week four, aerobic exercise will be completed on four days for 15 minutes at a moderate intensity whilst resistance training remains at a low intensity with 12 reps per exercise on three days. This week will stay similar to the previous week to allow the body to get used to the adaptations. 
In week five, the intensity frequency and duration of exercises increases again. It involves four days of moderate intensity aerobic exercise; this will last around 20 minutes. The resistance component will be carried out on three days at a low intensity to reach 14 reps per exercise. 
The final week of this programme will involve five days of moderate intensity aerobic exercise lasting 25-30 minutes. The resistance training will be carried out on 3 days with 15 reps per exercise at a low intensity. By this final week you should be able to carry out 30 minutes of aerobic exercise through interval training and complete 15 reps of resistance training on upper and lower body. 
Other Advice and Recommendations 

Further advice for you would be to improve your diet. Whilst a referral to dietician is preferable for long term dietary advice, small changes you can make in the short-term include achieving the recommended five a day target and cutting down on the number of takeaways and ready meals you consume during the week. Trying to be more active around the house is another way to increase activity levels. When carrying out daily tasks making small changes such as taking the stairs and walking to local shops will all help to improve your functional fitness. 
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Appendices

Appendix 1: Normative sit and reach data
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Appendix 2: Normative Grip strength test
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Appendix 3: Copy of client’s exercise referral form

Exercise Referral Form

Case study reference- Coronary heart Disease

Referring Centre: Trinity St David University

	Name
	Mr Bigger
	Gender
	Male

	Age
	46
	Contact
	01234 5678910

	Next of Kin
	Mrs Rogers
	Contact
	01234 5678910

	GP
	Med practice
	Contact
	01987 6543210




	Reason for Referral 

	Obesity, pre-diabetes 



	Other Relevant Medical Concerns

	High Cholesterol




	Medication for the Referral condition/s

	

	Lovastatin, Gliclazide



	Any other Medication used on a regular basis

	none



	Physiological Information:

	BP(seated): 144/95mmHg

	RHR: 80bpm

	Predicted VO2max: 19 ml/kg/min

	Weight: 99.5                   Height: 1.71m        Percentage Fat: 42%

	Waist: 98cm     Hips:1.09

	Grip strength  Dominant hand - 29kg, non-dominant hand - 24kg

	Sit and Reach – 14cm

	Cholesterol (pre-medication) LDL=5.5mmol; HDL: 1.1mmol

	No issues with respiratory functions



	Additional Lifestyle information:

	Mostly sedentary but walking slowly occasionally

	Non-Smoker

	Often disrupted sleep.

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

	Consumes, on average 18 units of alcohol per week




	Patient’s Statement regarding stage of change:

	“Doctor said I need to be more active but I’m not sure what to do”




Referring Medical Professional: Dr Jones

Signature: 								Date:

	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:                                                                  Date:


	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:                                                                  Date:




Appendix 4: Six-week exercise programme

	
	Aerobic
	Resistance

	Week 1
	· 3 days – 10 minutes
· Low intensity
· Walk or Stationary Bike 
· Should struggle to hold a conversation 
	· 2 days
· Low intensity – 3x 10 reps
· Resistance Machine weights
· Full Body: 6 exercises (3x upper, 3 x lower)

	Week 2
	· 4 days – 15 minutes
· Low intensity
· Walk or Stationary Bike 
· Should struggle to hold a conversation
	· 2 days
· Low intensity – 3x 12 reps
· Resistance Machine weights
· Full Body: 6 exercises (3x upper, 3 x lower)

	Week 3
	· 4 days – 20 minutes
· Moderate intensity
· Walk or Stationary Bike 
· Should struggle to hold a conversation
	· 2 days
· Low intensity – 3x 12 reps
· Resistance Machine weights
· Full Body: 8 exercises (4x upper, 4x lower)

	Week 4
	· 4 days – 25 minutes
· Moderate intensity
· Walk or Stationary Bike 
· Should struggle to hold a conversation
	· 3 days 
· Low intensity – 3x 12 reps
· Resistance Machine weights
· Full Body: 6 exercises (3x upper, 3x lower)

	Week 5
	· 5 days – 20 minutes
· Moderate intensity
· Walk or Stationary Bike 
· Should struggle to hold a conversation
	· 3 days 
· Low intensity – 3x 14 reps
· Resistance Machine weights or circuit
· Full Body: 8 exercises (4x upper, 4x lower)

	Week 6
	· 5 days – 30 minutes
· Moderate intensity
· Walk or Stationary Bike 
· Should struggle to hold a conversation
	· 3 days 
· Low intensity – 3x 15 reps
· Resistance Machine weights or circuit
· Full Body: 8 exercises (4x upper, 4x lower)
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     STUDENT FEEDBACK FORM



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.
	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	10
	

	





	
	

	
	
	

	2. Knowledge and Understanding Skills

	20
	

	





	
	

	
	
	

	3. Cognitive and Intellectual Skills

	30
	

	





	
	

	
	
	

	4. Practical Application Skills

	20
	

	





	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	20
	

	



	
	

	
	
	






































	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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