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Purpose and Aim
This unit will enable the learner to develop scientific knowledge and understanding to allow them to undertake a specific Therapy Assistant Practitioner (TAP) role and apply this knowledge in practice. This scientific knowledge will be defined and described in detail by professional therapy services.

	Learning Outcomes:
	Assessment Criteria: 

		2.
	Know how to use research and evidence to develop scientific knowledge within own TAP role.



		2.1
	Collate current evidence from reliable sources to inform and improve profession specific scientific knowledge.

	2.2
	Analyse evidence of profession specific scientific knowledge.




		3.
	Understand how to apply the scientific learning to own practice as a TAP in a wide range of clinical situations.



		3.1
	Explain how the scientific knowledge gained informs the care of individuals within own practice.




		4.
	Understand the impact of the scientific knowledge on own practice.



		4.1
	Evaluate the impact of their enhanced knowledge on own practice as a TAP.

	4.2
	Explain 
.







Assignment 2 explained: 

Your health board is tracking the use of science within the Therapy Assistant Practitioner role. You have been tasked to deliver two case reports to the Multidisciplinary Team highlighting how science is used within your role. Please use the case notes to collate information for your verbal report. Your reports will be delivered to the MDT on…… time to be confirmed.
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Pen picture one 
Using the template below create a detailed pen picture of a case example of someone that you would typically work with, within your clinical setting. Using the biopsychosocial model, distinguish how your case examples health and wellness fits within the various sciences.   
	
Pseudonym Name: John Dudley

Biological details: 
58 years old
Right below knee amputee since December 2023
Type I Diabetic
Peripheral vascular disease
Diabetic Neuropathy
LV systolic function 
Left partial foot amputation
Phantom limb pain and sensations
Knee flexion contractures
Active leading up to amputation, car mechanics, dry stone walling. Working on a farm prior around 15 years ago. Was going to the gym twice per day leading up to amputation and was mobilising unaided. 
Bilateral knee flexion contractures; -21degrees (Left) and -19degrees (Right)
Left hip contracture -15degrees
Patient goal is to return to walking

Psychological details: 
Depression/anxiety
Schizophrenia 
Mental Health stable at present
Initially struggled with adjusting to limb loss but feels he has come to terms with it now. Patient has declined psychology referral. 

Social details: 
Support from partner
Awaiting re-housing as adaptations not possible
Sleeping downstairs
Washing at sink, not able to get through bathroom door
Using commode – no access to toilet
Self-propelling wheelchair 
Uses electric scooter at home and outdoors
No falls 
Independent transfers
Doesn’t drive






Task one: Explain the science behind your assessments or treatment 
	3.1 Make notes of an assessment or observation you undertook with your case example. Make sure to name what sciences underpinned how the condition impacted the case examples presentation and what sciences informed your choice of assessment or intervention. 

	
S – Patient has been referred to strength and conditioning class prior to being referred for prosthetic assessment due to reduced exercise tolerance. Patient reported feeling nervous about joining the strength and conditioning class but also looking forward to returning to the gym environment. Patient reviewed by specialist nurse prior to attending class. Blood pressure was checked, initial readings 192/74 (left) and 191/82 (right) which are above the parameters that are acceptable to exercise at Artificial Limb and Appliance Centre (ALAC) due to the danger of high blood pressure. Blood pressure re-checked on arriving at physiotherapy gym – reading 175/82, these readings were in the acceptable parameters. NHS UK (2025) ‘If your blood pressure is too high, it puts extra strain on your blood vessels, heart and other organs, such as your brain, kidneys and eyes. If it's not treated, it can increase your risk of serious conditions such as; heart disease, heart attacks, strokes, heart failure, kidney disease and vascular dementia.’ NIH (2025) reported that there are several risk factors for high blood pressure and one of those is genetics, ‘High blood pressure often runs in families. Much of what we know about high blood pressure has come from genetic studies. Many genes are linked to small increases in high blood pressure risk. Research suggests that as an unborn baby grows in the womb, some DNA changes may also raise the risk for high blood pressure later in life.’ The article also details issues that would be identified in social science, ‘Research shows that factors such as income, education level, where you live, and the type of job you have, as well as stressors on the job may raise your risk of high blood pressure. Working early or late shifts is one example of a social factor that can raise your risk. Experiencing discrimination and poverty has been linked to high blood pressure. Also, some research has shown that experiencing stress, danger, harm, or trauma as a child may raise the risk of high blood pressure.’

Patient is a Type I Diabetic and is required to check their blood glucose prior to treatment, diabetes is studied in endocrinology. Matsuura (2022) states that ‘Diabetes is a chronic metabolic disorder that affects millions of people worldwide. It is characterized by high levels of glucose in the blood due to insufficient insulin production, insulin resistance, or both. The endocrine system, which plays a critical role in regulating metabolism, is greatly impacted by diabetes…. Diabetes affects the endocrine system in several ways, primarily by altering the production and function of hormones that regulate metabolism. Insulin, a hormone produced by the pancreas, is responsible for regulating glucose levels in the blood. In people with diabetes, insulin production and/or function is impaired, leading to elevated blood glucose levels….Managing diabetes is critical in preventing long-term complications and maintaining optimal endocrine function.’

Patient self-checked his blood glucose level with a Libre system – reading 3.4mmol/L. The Libre system continuously monitors glucose levels via a sensor that sits approximately 5mm under the skin’s surface. The Libre system is an example of biomedical engineering which has made blood glucose monitoring easier to manage. Hirsch, IB et al (2018) reported that ‘Abbott introduced the FreeStyle Libre Pro in 2016. This professional CGM is the first that requires no fingerstick testing during wear. It also is unique in that the sensor can be worn for 14 days.’  I checked blood glucose using a finger prick test with the ALAC BG monitor and reading was 5.3mmol/L. The discrepancies between these readings are because the Libre sensor tests the glucose level in the body’s interstitial fluid and the blood glucose monitor tests the levels in the blood. NHS Scotland (2024) states ‘Finger prick blood glucose readings and sensor glucose readings won’t always match and in fact, are likely to be different because sensor glucose readings come from the interstitial fluid, not from your blood. There is a 5 to 10-minute delay in ISF glucose response to changes in blood glucose, but generally, glucose readings in ISF have been proven to reliably reflect blood glucose levels.’  Bioengineering has been used to develop technology to monitor blood glucose levels and blood pressure and is described as ‘the application of engineering principles to improve disease prevention and treatment, agricultural production, energy sustainability, and more.’ McKinsey (2023).  

Patient drank some Lucozade and ate a sandwich that he had brought with him. Lucozade is a fast-acting carbohydrate to bring blood sugar up quickly to treat a hypoglycaemic episode and the sandwich is a slow acting carbohydrate to help to maintain the resulting raised blood sugar level. Blood glucose checked 15mins later, reading 8.3mmol/L. Using the knowledge of nutrition science that has been developed in the past and is ever-evolving, the patient was able to self-manage his low blood glucose.

- Verbal consent gained to take part in the strength and conditioning class. 

O – Discussed what to expect in the classes going forward. 
Patient completed initial Outcome Measures
· 10m wheelchair self-propel: 11.16s
· Perceived ability questionnaire: 20/24
· Max stand time: 1min 4s
· Sit to Stand in 1 minute: 9 completed
Exercises completed in strength and conditioning class:
1.	Sit to stands inside parallel bars- 1x set of 1 minute (second set skipped due to left knee pain)
2.	Woodchops- 2x 1 minute, 1 on 7kg, 1 on 8kg
3.	Tricep push downs- 2x 1-minute on 7kg
4.	Pull downs- 2x 1 minute on 6kg
5.	Cable row- 1x 1 minute on 7kg
- Patient requested end of session due to fatigue. Did not complete wobble cushion reaching, wheelchair mobility, bridges, hip abduction, hip extension, hip flexion.
- Patient wheeled to café to await ambulance transport.

A. Patient fatigued quickly but was fully engaged in the exercises that he did complete. Good strength displayed during exercises but decreased endurance. Limited standing tolerance, ?due to left knee pain.

P – Review at next strength and conditioning session. Monitor blood pressure and blood glucose levels closely – any concerns refer to medical team. 
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Case Study Two

Pen picture one 
Using the template below create a detailed pen picture of a case example of someone that you would typically work with, within your clinical setting. Using the biopsychosocial model, distinguish how your case examples health and wellness fits within the various sciences.   
	
Pseudonym Name: 
Joseph Christmas

Biological details: 
87-year-old left transfemoral amputee – amputation June 2024
Peripheral arterial disease with tissue loss and rest pain.
Intermittent claudication at 50 yards for many years, both legs 
Excision of Bowen’s disease from left shin June 2023 – non-healing wound that increased in size.
Previous left femoro-popliteal bypass graft – occluded. 
No revascularisation options
At risk contralateral limb 

Psychological details: 
Patient is very motivated to progress and always puts in 100% effort during sessions. Patient has a can-do attitude that has helped him to do well in his rehabilitation journey so far. 

Social details: 
Living in adapted room at daughter’s house.
Access to wet room.
Independent with washing and dressing.
Accessible property due to ramp installation
Able to stand and wash dishes
Able to self-propel around home.
Independent high pivot transfers.
Fall in hospital – no injuries.
Could walk up to 200 yards at own pace, would sit for 5 and then could carry on 
Used a walking stick right at the end before going to hospital
Could manage stairs with rails until the day before amputation
Previously discharged from physiotherapy mobilising short distances indoors and outdoors using crutches/4 wheeled walker on a fixed knee prosthesis (April 2025) and has returned to physiotherapy to trial using a free knee prosthesis. 







Task Two: Explain the science behind your assessments or treatment 

	3.1 Make notes of an assessment or observation you undertook with your case example. Make sure to name what sciences underpinned how the condition impacted the case examples presentation and what sciences informed your choice of assessment or intervention. 

	12.30-13.40
S - Patient reported nil issues since last session. Patient reported cataract surgery went well, and he has a date for the other eye, 29/11/25. Verbal consent gained for independent don/doff practise and walking practise in the bars using free knee. 

O - Patient attended in self-propelling wheelchair. Patient attended with his daughter, Linda. 

Patient is attending to learn how to walk using a free knee prosthesis. ‘Biomechanics is the study of how living things move, applying principles from biology and physics. Human walking is a complex, efficient form of movement involving the body’s skeletal structure, muscles, and nervous system.’ Biology Insights (2025)

- Fixed knee prosthesis doffed. 
- Free knee prosthesis donned with assistance. X1 liner plus x1 thin sock fit. Patient has been fitted with an OSSUR NOFM2 the physics behind which ‘is a small, lightweight monocentric unit that can be used as a free knee with weight-activated stance stability…. In position 1, the knee will lock automatically when extended. For position 2, lifting the lever up to the first position unlocks the knee, then upon release, the knee will automatically lock again on extension.’ Steeper Group (2024). Liang et al (2022) identified that the biomechanics of prosthetic knees ‘…are state-of-the-art medical devices that use mechanical mechanisms and components to simulate the normal biological knee function for individuals with transfemoral amputation…The stability and resistance of a prosthetic knee are key functions required for a safe yet natural walking gait. The desired motion and torque of a prosthetic knee in different phases are intrinsically associated with their functional structures and components.’ To ensure the patient has the best possible outcome, it is imperative that we focus on gait education at each session. The sciences involved in gait are human biology, biomechanics and physics. 
- Patient completed stepping on the spot to practise the swing phase and stance phase with free knee. Patient felt that the resistance wasn't enough. Katy McGavin prosthetist attended. Patient mobilised up and down bars, prosthesis toeing in. Katy adjusted fit from thin sock to thick sock fit. Patient mobilised up and down bars and reported that prosthetic fit was much improved which in turn improved swing of prosthesis - therefore nil adjustment required for resistance. 
- Patient mobilised up and down bars, verbal guidance and demonstration provided on correct technique. Regular seated rests taken. Walking with an above knee prosthesis requires more effort than a person with nil amputations and as such an amputee will require more rests. Traugh, Corcoran and Reyes (1975) ‘Studies revealed that…and that 65 percent more energy is required at approximately one-half the normal speed of ambulation for above-knee amputees as compared to normal persons.’ This is due to the increased effort required when using a prosthesis. This increased effort affects all systems in the body and is related to Human Biology. Wakim and Grewal (2025), state that ‘Human biology is the scientific study of the human species that includes the fascinating story of human evolution and a detailed accounting of our genetics, anatomy, physiology, and ecology. In short, human biology focuses on how we got here, how we function, and the role we play in the natural world. Importantly, this helps us to better understand human health – how to stay healthy and how diseases and injuries can be treated.’
- Prosthesis doffed and fixed knee prosthesis donned.

A - Katy to confirm if patient can take prosthesis with trial knee - knee will need to be locked prior to taking home and will then need to be changed to free knee at each session. Patient scuffing foot at times in swing phase and over-striding with prosthetic side, patient provided with verbal guidance to correct this throughout - patient followed instruction well. 

P - Independent don/doff practise. Walking practise in bars using bars progress to 4ww/crutches in bars when safe and appropriate. If prosthesis is taken home - to be returned to locked knee until safe to walk with free knee.  











Task Three: Evaluate the impact of using science to understand the case study performance and your decision making.
	4.1 and 4.2: Using the Gibbs reflective cycle, reflect on how your enhanced knowledge of science influenced the assessment or intervention described in task one. 

	Description: How did you learn about the sciences? Where did you gain the knowledge? 
Research online and reading articles linked to the sciences involved in prosthetic rehabilitation.

Prior learning on the job – I was incorporating science within my role without realising.

Education from other teams and peers, there are frequent learning opportunities provided to increase my knowledge of prosthetics.  

College lectures that brought my attention to the sciences involved in healthcare.

Feelings: How does having an enhanced knowledge of science make you feel when assessing or carrying out an intervention? How does it make others feel? 

It has made me think about the structure of the prosthesis a lot more, I have always had an interest in the mechanics of prostheses but this has made me research further into how they work. 

The importance of science to keep a patient safe whilst in my care; monitoring observations and blood glucose and being aware of safe parameters. How to treat a patient who is hypoglycaemic and why this is important. It has helped me to understand why there are set acceptable parameters for blood pressure.

Using new developments to enhance patient care one of which is the introduction of Micro Processor Knees for above knee amputees and how they work to help to prevent falls and improve quality of life for some of those patients. 

Evaluation: What are the positive and negative aspects of gaining and understanding knowledge of science and applying to practice. 
Negatives – important not to forget that there is a person at the centre of this and that although science is helpful, as a person they may not fit into a certain box. There will be occasions when the case doesn’t follow the rules of science. Many patients have co-morbidities that prevent certain pathways. 

Positives – Science encourages new methods of rehabilitation by introducing more advanced technologies. Science can encourage new learning opportunities and helps to prevent complacency by educating with new scientific research findings.

Analysis: What sense can you make of having enhanced knowledge of science when assessing or treating someone? What impact does it have on your overall performance? 

Having knowledge of the science behind the treatment ensures that I use the most up to date, relevant and researched methods to give my patient the best outcome during their rehabilitation journey. Working alongside the prosthetic team and attending the educational training sessions that they run regularly gives me a thorough understanding of the equipment that I use with patients. Having this knowledge also helps me to educate the patient on how the prosthesis works and how to utilise it. Working with members of the team to understand gait patterns and how to address issues when the patient has a gait deviation. I also work closely with the nursing and medical teams to ensure my training is up-to-date when completing observations. 

Conclusion: What did you learn about yourself when gaining an enhanced level of knowledge of science? What did you learn about your application of scientific knowledge in your practice? 

Prior to this learning I never realised how much science is involved in my day-to-day work and the benefit of it for my patients. It made me break down how and why we approach things in our practice. 

It made me look more thoroughly into the gait cycle and the componentry in the prosthesis to display the most fluid walking pattern. 

It also made me think about the advances in science for diabetes and the importance of controlling blood glucose levels for optimum health. 

Science is used every day within my workplace and that technology and science have a positive impact on the outcomes of my patients. 
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Author(s)
	Critique Checklist



Year of publication
	



Journal name
	Abstract
(y or n)
	


Methods/
instruments used
	Reliable
(y or n)
	Validity
(y or n)
	Ethical Considerations
 (y or n)

	Reference list
(y or n)


	
Introduction: History of Glucose Monitoring


	 Hirsch, IB, Battelino T, Peters AL, Chamberlain JJ, Aleppo G, Bergenstal RM. 
	2018
	Role of Continuous Glucose Monitoring in Diabetes Treatment
	N
	Research 
	Y
	Y
	N
	Y

	
Mechanisms and component design of prosthetic knees: A review from a biomechanical function perspective
	Liang W, Qian Z, Chen W, Song H, Cao Y, Wei G, Ren L, Wang K, Ren L.
	2022
	Frontiers in Bioengineering and Biotechnology
	Y
	Literature search
Database research
Research of clinical studies
Research Journal Articles

	Y
	Y
	Y 
	Y

	
Diabetes and its impact on the endocrine 
system: Diabetes endocrinology
	
Matsuura, R
	
2023
	
Diabetes Management
	
N
	
Nil identified
	N
	N
	N
	Y

	Energy expenditure of ambulation in patients with above-knee amputations
	
Traugh GH, Corcoran, PJ and Reyes R L 
	
1975
	
Arch Phys Med Rehabil.
	
Y
	
Comparative study
	
N
	
N
	
N
	
Y
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