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 Case Study


Client: Mr Bigger
Age: 46      Gender: Male

Reason for Referral: Coronary Heart Disease, Obesity & Pre-diabetic.
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Case Study - Zoe Mountjoy (1800397)

Report Synopsis  
Condition: A 46-year-old male client diagnosed with Coronary Heart Disease (CHD), has been referred with long term goals of losing weight and improving his overall health and fitness. This client is also obese and pre-diabetic however, taking medication to control and regulate these conditions. 
Aspiration: Mr Bigger hopes to lose his excess weight and improve his overall health and fitness, therefore enhancing his long-term quality of living. However, this report is focused on the short-term objective markers to eventually achieve those larger goals in a longer time-period. 
Analysis: When obtaining information from and physically assessing Mr Bigger, it was noted that both his lifestyle and behaviour are influencing his development of CHD, obesity and diabetes. He is at further risk as he has developed high cholesterol. He has a high BMI, high blood pressure and is living a sedentary lifestyle with a less than average diet and consumes unnecessary units of alcohol on a weekly basis. He is also classified as ‘poor’ in most physical assessments when compared to the normative values. Therefore, it has been suggested that Mr Bigger attempts a 6-week exercise plan along with several behavioural changes to make some necessary amendments to his overall health and well-being.
Goals and how to achieve them: Mr Bigger stated that the “Doctor said I need to be more active but I’m not sure what to do.” A discussion of the goals Mr Bigger wishes to achieve took place and the following targets were set: To lose some excess weight, reduce body fat percentage, to increase cardiovascular fitness and thereby improve cardiovascular health, and to obtain an increased level of physical fitness in comparison to the current levels. It was further discussed that to achieve these goals, Mr Bigger will need to follow a short-term plan to achieve the longer-term goals. Therefore, this case study encompasses a 6-week exercise plan devised with the desired hopes of improving his aerobic fitness whilst completing some resistance work to allow his body to adapt to the changes in a controlled manner.



Generic Introduction for Health and Well-being
          Physical activity and good mental health are vital factors for our general health and well-being. However, when assessing clients with health-related concerns, it is crucial to have an awareness along with the ability to make amendments when creating exercise or training programmes.
          Coronary heart disease (CHD) is the sole leading cause of death globally, with ischaemic heart disease accounting for 16% of the world’s total deaths (WHO, 2021). CHD has had a large increase in deaths since 2000, it increased by more than 2 million to 8.9 million deaths in 2019 (WHO, 2021) (see appendix 1). However, the UK is seeing a gradual decline in mortality rate from CHD (BHF, 2021) (see appendix 2). Moreover, there is significant evidence to support a substantial causality between the development of CHD and a client with obesity (Moholdt, Lavie and Nauman, 2018). The World Health Organization (WHO, 2021) defined overweight and obesity as ‘abnormal or excessive fat accumulation that presents a risk or impairment to health’ (see appendix 3). Obesity is a major health problem and is associated with risks for developing multiple conditions, such as diabetes mellitus, cardiovascular disease, several types of cancers, musculoskeletal disorders like knee osteoarthritis, and poor mental health (Swift et al., 2018; Chooi, Ding and Magkos, 2019). All these conditions can have negative effects and impact on quality of life, work productivity, and healthcare costs (Chooi, Ding and Magkos, 2019). The worldwide situation of obesity has doubled since 1980, to a degree that nearly a third of the world's population is now classified as overweight or obese (Chooi, Ding and Magkos, 2019). In majority of cases, body mass index (BMI) is typically used to define and classify overweight and obesity. 
          Type 2 diabetes is also a major public health issue of the 21st century (Kirwan, Sacks and Nieuwoudt, 2017). There is a large link between clients with cardiovascular diseases (CVD), obesity, and diabetes. Overall CVD affects approximately 32.2% of all people with Type 2 diabetes (Einarson et al., 2018). Exercise is typically one of the first management interventions advised for patients who are pre-diabetic or newly diagnosed with type 2 diabetes (Kirwan, Sacks and Nieuwoudt, 2017). It has been stated that exercise training is linked with reduced cardiovascular risk, improved cardiometabolic risk factors and facilitated weight loss via creating a negative energy balance (Swift et al., 2018). 


Details of Client’s Current Condition.
          You have recently been referred for an assessment and evaluation of your exercise and lifestyle habits in conjunction to having CHD. You have said that the “Doctor said I need to be more active but I’m not sure what to do”. We may start with an overview of your assessment and current lifestyle behaviours before providing you with a short-term programme to achieve the long-term goals of weight loss and increasing your aerobic fitness as these will aid in coping with CHD and improving your overall health. In addition to CHD, it has been noted that you are also pre-diabetic and currently categorised as clinically obese. You are currently at a height of 1.71m, weighing in at 99.5kg, with a body fat percentage of 42% and a body mass index (BMI) of 34kg/m2. According to the NHS (2021), a normal and healthy BMI for your age and height is 18.5-25kg/m2 (see appendix 4). 
          Further to this, on assessment you had a blood pressure measurement of 144/95mmHg. A normal, healthy blood pressure reading is within the range of 90/60mmHg up to 120/80mmHg, therefore a measurement of 140/90mmHg or over is classified as high blood pressure (Blood Pressure UK, 2021) (see appendix 5). The majority of doctors use 140/90mmHg as the cut off for point for diagnosing high blood pressure (hypertension), at this point the risk of developing serious health problems is massively increased (Blood Pressure UK, 2021) (see appendix 5). An additional medical concern we need to consider with CHD and your weight is high cholesterol however, you have provided the information that you are taking medications such as Gliclazide and Lovastatin. Briefly, the Gliclazide will control the Diabetes and blood glucose levels, the Lovastatin controls the cholesterol level. Nevertheless, your resting heart rate (RHR) was 80 beats per minute (bpm) which is within the normal range of 60-100bpm at rest (BHF, 2021) (see appendix 6). 
          You have acknowledged that you live mostly a sedentary lifestyle, with the occasional slower walks. You have also declared that you eat regular takeaway meals and a limited consumption of fruit and vegetables throughout your diet, your current alcohol intake could be cut down. The reason you may be carrying some extra weight regardless of your health condition(s), is most likely due to the lack of exercise you are currently achieving, along with your alcohol consumption and diet. We therefore need to make some adjustments to the above habits. 


Theoretical and Technical Overview of The Main Condition(s). 
          CHD is when the coronary arteries become narrowed by a build-up of fatty material within their walls (atherosclerosis) (BHF, 2021). These arteries supply the heart with oxygenated blood. If a piece of atheroma breaks off, it can cause formation of a blood clot which can block the coronary artery and cut off the supply of blood and oxygen to the heart, this is known as a heart attack (myocardial infarction) (BHF, 2021). People with obesity, diabetes and high cholesterol are at a higher risk of having a heart attack. 
          Obesity is a multifactorial disease that occurs from chronic positive energy balance (when dietary energy intake exceeds energy expenditure) (Chooi, Ding and Magkos, 2019). The excess energy is converted to triglyceride which is stored in adipose tissue depots that expand in size, increasing body fat and causing weight gain (Chooi, Ding and Magkos, 2019). 
Body mass index (BMI) is used to classify people who are overweight and obese, BMI is calculated by dividing the body weight in kilograms by the square of height in meters (Moholdt, Lavie and Nauman, 2018). The guidelines for secondary prevention of CHD from the American Heart Association and the American College of Cardiology Foundation recommend that patients should maintain or obtain a BMI within the ‘normal’ range of 18.5 to 25 kg/m2 (Moholdt, Lavie and Nauman, 2018).
          When in a pre-diabetic state, insulin levels can be controlled via the ingestion of the medication Gliclazide, which reduces blood glucose levels by stimulating insulin secretion (Sarkar et al., 2011). Another significant health related issue for people with obesity and diabetes is high cholesterol. High cholesterol is a significant risk factor for developing heart and circulatory diseases (BHF, 2021). A medication prescribed by Doctors to control cholesterol is Lovastatin. This is a statin medication that is taken orally to treat high blood cholesterol and reduce the risk of cardiovascular disease. Its use is recommended together with lifestyle changes (Henwood and Heel, 1988). 
  
          Chiaranda et al., (2020) said that prioritising a healthy lifestyle, including exercise and guideline-driven treatment of CHD, is a main goal of leading global organisations to improve cardiovascular health. Chiaranda et al., (2020) further stated that exercise is a hugely amendable risk factor for cardiovascular disease and therefore recommend increasing the levels of aerobic exercise to increase cardiorespiratory fitness.

Overview of Information and Data Collected. 
          When assessing your anthropometric data such as height, weight, and BMI, it was noted that you were classified as ‘obese’. We also obtained the ratio of your waist to hips by measuring your waist which was 98cm before measuring your hips which were 109cm. The waist to hip ratio was then calculated by dividing the waist (98cm) by the hips (109cm) which gave the result of 0.9 for your waist to hip ratio. This is classified as ‘good’ when compared to the normative data and a low-risk ratio for the onset of cardiovascular risk factors (Han et al., 1995) (see appendix 7). Your predicted VO2 Max on initial assessment was 19 ml/kg/min which, according to normative data in the ACSM (2018), is categorised as ‘very poor’ for men of a similar age (40-49 years old) (see appendix 8). According to Chiaranda et al., (2020), ‘cardiorespiratory fitness, usually assessed as peak oxygen uptake (VO2peak), is the gold standard measure for exercise capacity and is a significant diagnostic and prognostic clinical indicator’. 
          Further to this we assessed grip strength of both your dominant and non-dominant hand. Your grip strength of the dominant hand was 29kg and the non-dominant was 24kg. Therefore, your combined grips strength result was 53kg. When comparing your results with other men aged between 40-49 years to the normative data for grip strength, your result is categorised as ‘poor’ (ACSM, 2018) (see appendix 9). Hand-grip strength is highly correlated with leg strength and therefore provides an idea of overall limb muscle strength (Celis-Morales et al., 2016). Randomised trials have also shown that resistance exercise training can improve glucose regulation, lipid levels, and reduce adiposity and reduce the risk of type 2 diabetes (Celis-Morales et al., 2016). Lastly, when assessing your flexibility via the sit and reach test, you achieved a result of 14cm. This is categorised as ‘poor’ for males aged between 40-49 years according to the ACSM (2018) (see appendix 10).


(Please see appendix 11 to view a copy of your exercise referral form and all information obtained).



Overview and Justification of Exercise and Behavioural Recommendations Relevant to the Condition.
          To achieve your desired weight loss and increase your physical fitness, you will need to improve your aerobic fitness. To do this, it is suggested you try and follow an exercise programme for 6 weeks to start out. This will help to guide you and establish realistic expectations whilst maximising improvements in cardiovascular risk factors (Swift et al., 2018). Exercise is typically one of the first management strategies advised for patients newly diagnosed with type 2 diabetes. A combination of exercise along with dietary and behavioural changes are essential components of intervention strategies for clients with diabetes and obesity. This is because exercise, whether aerobic, resistance training or a combination, facilitates improved glucose regulation (Kirwan, Sacks, and Nieuwoudt, 2017). 
          According to the American College of Sports Medicine, European College of Sport Science and American College of Cardiology and American Heart Association, exercise consistent with the minimum levels of physical activity recommendations (approximately 150 min of moderate-intensity exercise per week) without dietary restriction may encourage modest weight loss (Petridou, Siopi and Mougios, 2019). Moderate-intensity exercise has been best defined for a novice client as ‘when one cannot pronounce more than three medium-size words in a row without taking a breath’ (Petridou, Siopi and Mougios, 2019). Moderate intensity aerobic exercises for a novice client could include brisk walking, cycling, or swimming. However, Petridou, Siopi and Mougios (2019) also highlighted that even though 150minutes of moderate intensity exercise each week may aid in short-term weight, a larger volume of exercise would be required to achieve weight loss over a longer period along with being able to maintain it.  
 
          When devising the 6-week training plan, it was stated that the type of aerobic exercise you would prefer to carry out would either be a walk or a cycle on a stationary bike. This will be done to increase your heart rate and maintain the effort in the safest way. Over the weeks the exercise frequency and duration will be gradually increased in hopes that there are no issues with the client adaptation to the exercise. Week one will consist of two 20minute sessions completing low-moderate intensity aerobic exercise. When describing low-moderate intensity, it is suggesting that you should struggle to hold a conversation. Week two will be three 20minute sessions of low-moderate intensity exercise. The third week will include increasing the time you exercise aerobically for. You should complete three sessions of 25minute moderate intensity exercise with ‘moderate-intensity’ meaning you should struggle to speak more than 3-4 consecutive words. Week 4 will consist of four 25minute moderate intensity exercise sessions. Week 5 will be four sessions of 30minute moderate intensity aerobic exercise and week 6 will include five sessions of 30minute moderate intensity exercise.
          Another way to improve fitness is through resistance exercise. Resistance exercise offers variety throughout training along with additional benefits to health and fitness whilst also allowing the body and musculature to respond and adapt to changes in a controlled manner. Throughout the 6 weeks you will complete various progressive resistance exercises which will aid in improvements in your overall strength. 
  
(Please see appendix 12 for your 6-week training programme).

Other Advice and Recommendations.
          The type of exercise completed is crucial when considering an exercise plan for a client with CHD, obesity, high cholesterol and diabetes. According to Petridou, Siopi and Mougios, (2019), endurance exercise is the most popular and effective exercise type for body weight loss because ‘it is easily applicable to obese people and ensures a high energy expenditure’. Also, the NHS (2021) suggest that losing and maintaining a 5% loss of your body weight can aid in decreasing blood pressure values and reducing the risk of developing type 2 diabetes. 
          Over the next 6 weeks you will follow an exercise plan to aid in small reductions of body fat percentage and overall weight loss. The most important short-term achievements of this 6-week programme are that by the end of the 6 weeks, you will have the ability to maintain exercise at a low to moderate intensity for 30 minutes up to 5 times a week. This will be achieved via gradually increasing your heart rate and progressively increasing the volume of aerobic exercise you complete. You should also complete some resistance training to improve your muscular response to exercise. Further recommendations for you would be to reduce your alcohol intake each week along with trying to incorporate more fruit and vegetables into your diet. It may be worthwhile looking into your nutrition to ensure maximal weight loss as well as maintaining the initial weight loss. However, this could be done over a longer period to aid in a larger percentage fat loss and weight maintenance once your body begins to adapt to the initial weight loss stage along with adaptations to exercise. 
Summary of Key Recommendations and Goal Setting.
          In conclusion, Mr Bigger currently possesses a low level of physical fitness. The short-term recommendations of losing some of his excess weight, increasing his aerobic fitness and controlling his diet and nutrition. However, for the long-term goals it was also suggested that he should look into controlling his diet via the help of a nutritionist. In terms of long-term exercise once the client has adjusted to exercising regularly, it may be suggested that high intensity interval training (HIIT) may be an effective training method as it can be made anaerobic to further aid improvements of his resting heart rate. HIIT is also extremely time efficient. 
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Appendices 
Appendix 1: 
World Health Organisation (WHO) - The top 10 causes of death. Fact sheet no. 310.  
World Health Organisation, 2021. The top 10 causes of death. Fact sheet no. 310. Geneva, Switzerland: World Health Organisation.
(accessed May 2021; [accessed from]) 
https://www.who.int//news-room/fact-sheets/detail/the-top-10-causes-of-death

Appendix 2: 
British Heart Foundation (BHF) - CHD & CVD Fact sheet. 
British Heart Foundation, 2021. CVD statistics Fact sheet. 
(accessed May 2021; [accessed from]) 
https://www.bhf.org.uk/research/heart-statistics

Appendix 3: 
World Health Organisation (WHO) - Obesity and overweight Fact sheet no. 311.
World Health Organisation, 2021. Obesity and overweight. Fact sheet no. 311. 
(accessed May 2021; [accessed from]) 
https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight

Appendix 4: 
NHS UK BMI Calculator
NHS.uk. 2021. BMI calculator | Check your BMI. [online] 
(accessed May 2021; [accessed from])
https://www.nhs.uk/live-well/healthy-weight/bmi-calculator




Appendix 5: 
Bloodpressureuk.org. 2021. Blood pressure chart.
(accessed May 2021; [accessed from])
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Appendix 6:
British Heart Foundation (BHF) - Heart Rate.
(accessed May 2021; [accessed from])
https://www.bhf.org.uk/informationsupport/how-a-healthy-heart-works/your-heart-rate
Appendix 7: 
Normative Data for waist to hip ratio by Han et al., (1995). 
(accessed May 2021; [accessed from])
https://www.brianmac.co.uk

	 
	Acceptable
	Unacceptable

	Rate
	Excellent
	Good
	Average
	High

	Male
	< 0.85
	0.85 - 0.90
	0.90 - 0.95
	> 0.95

	Female
	< 0.75
	0.75 - 0.80
	0.80 - 0.85
	> 0.85


Appendix 8: 
VO2 Max Normative Data from ACSM (2018).
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Appendix 9:
Grip Strength Normative Data from ACSM (2018).
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Appendix 10:
Sit and Reach Normative Data from ACSM (2018).
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Appendix 11:
Client’s 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 VO2 Max: 19 ml/kg/min

	[bookmark: _Hlk70954396]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 form 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 12:
6-week exercise and training programme for the client.
	
	Type of Exercise

	
	Aerobic 
	Resistance

	Week
	
	

	1
	20minutes 
Low-moderate intensity walk/cycle on stationary bike (should struggle to hold a conversation) 
(Repeat twice this week)
	Resistance machines 
Full body focused 
6 exercises (as 3 x Upper, 3 x Lower)
3 x 8 Reps per exercise
(Repeat twice this week)

	2
	20minutes 
Low-moderate intensity walk/cycle on stationary bike (should struggle to hold a conversation) 
(Repeat three times this week) 
	Resistance machines 
Full body focused 
8 exercises (as 4 x Upper, 4 x Lower)
3 x 8 Reps per exercise
(Repeat twice this week)

	3
	25minutes 
Moderate intensity walk/cycle on stationary bike (should struggle to speak more than 3-4 consecutive words) 
(Repeat three times this week)
	Resistance machines 
Session 1: 
Upper body focused
4 exercises
3 x 10 Reps per exercise
Session 2: 
Lower body focused 
4 exercises 
3 x 10 Reps per exercise 

	4
	25minutes 
Moderate intensity walk/cycle on stationary bike (should struggle to speak more than 3-4 consecutive words) 
(Repeat four times this week)
	Resistance machines 
Session 1:
Upper body focused 
5 exercises
3 x 10 Reps per exercise
Session 2: 
Lower body focused 
5 exercises 
3 x 10 Reps per exercise 

	5
	30minutes 
Moderate intensity walk/cycle on stationary bike (should struggle to speak more than 3-4 consecutive words) 
(Repeat four times this week)
	Resistance machines 
Full body focused 
10 exercises (as 5 x Upper, 5 x Lower)
4 x 8 Reps per exercise
(Repeat twice this week)

	6
	30minutes 
Moderate intensity walk/cycle on stationary bike (should struggle to speak more than 3-4 consecutive words) 
(Repeat five times this week)
	Resistance machines 
Full body focused 
12 exercises (as 6 x Upper, 6 x Lower)
4 x 8 Reps per exercise
(Repeat twice this week)



Appendix: 13 
Ethical Statement
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 form 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.
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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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Fitness Categories for Grip Strength® by Sex and Age
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