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Abstract
Diabetes can cause serious medical conditions for a person and place a huge financial burden on health care services treating those conditions. Detection of those at higher risk of developing the disease and adopting a preventative strategy via intervention programmes centred on making lifestyle changes based primarily on weight control through improved diet and increased physical activity can greatly reduce the number of people going on to develop type 2 diabetes.    
The purpose of this study was to establish why, despite intervention programmes being provided at General Practitioner (GP) surgeries, the number of people with the disease is predicted to steadily increase. Therefore, the main objectives centred around identifying higher risk people, the influence that the health care professional (HCP) and patient can have on the process, determining the key aspects of an intervention programme and who is in control of each one, and what factors influence the successful outcome of an intervention programme.
A qualitative study was carried out with 46 HCPs and 20 prediabetic female patients aged 45-64 years from community GP surgeries in South Wales. Semi-structured telephone interviews were conducted with both HCPs and patients. The data was analysed by emergent theme analysis.
No systematic process is in place to identify and ‘capture’ prediabetic patients, with most being identified because of their physical appearance whilst at the GP surgery for other reasons. The data identified two general dimensions. The first dimension focussed on the typical experiences of both the health professional and patient and their influence on intervention, and the second dimension identified barriers hindering or even preventing a change in patient’s behaviour. Five key aspects for a successful intervention programme were identified as acceptance of the diagnosis, quality of the information provided, patients understanding and acceptance of likely causes, the patient’s willingness to change and ongoing monitoring/support. 
It is the patient that ultimately determines if an intervention programme is a success or not, with success defined as a patient not developing type 2 diabetes, even if they remain classed as a prediabetic. The HCPs influence is limited to providing quality information in a manner the patient can understand and initially motivating the patient to make lifestyle changes. Time constraints prevent HCPs from providing the levels of ongoing support required to increase the likelihood of patients overcoming the many physical and emotional barriers to making lifestyle changes, and it is often left to external organisations to ‘plug this gap’.
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Chapter 1. Introduction
Prediabetes is a term used to “describe a blood concentration of glucose or glycated haemoglobin that lies above normal but below that defined for diabetes” (Yudkin and Montori, 2014). The progression of prediabetes to diabetes can occur over many years and often goes unnoticed, as prediabetes has no symptoms, this is primarily why 90% of people with it, do not know they have. Patients diagnosed with prediabetes are at a high risk of developing type 2 diabetes mellitus (T2DM), although not everyone will go on to develop it with 5-10%  reverting back to healthy blood sugars will little intervention. “Over the short term (three to five years) about 25% of people with prediabetes develop full-blown diabetes,” increasing to 70% over longer periods (Tabák et al., 2012).  In 2018 there were 3.8 million people who had been diagnosed with diabetes in the United Kingdom (UK), 195,693 of them were in Wales (Diabetes UK, 2020). With diabetes causing 27,000 heart attacks, almost 100,000 cases of heart failure and 35,600 strokes last year, this costs the NHS 10% of it’s yearly budget, which equates to 9 billion pounds a year, with 80% of the money being spent on treating diabetes complications alone (Diabetes UK Statistics).  Being labelled as a prediabetic should serve as a warning for impeding T2DM and a host of other complications such as macrovascular disease and retinopathy. However, by using the definition or tag of ‘prediabetes’ it could put people at risk of unnecessary medicalisation by not considering other approaches or techniques in the first instance. This carries large scale implications towards the burden of prediabetic healthcare in Wales and how it is treated within the current limitations of the General Practitioner (GP) surgery resources (Yudkin and Montori, 2014). 

Each year the number of people with prediabetes has steadily increased with a study published in 2014 identifying 11.6% of the UK population had prediabetes in 2003, 20.4% in 2006, 32.6 % in 2009 with 35.3% in 2011 (Mainous et al., 2014). Today it is estimated that more than half of the UK population now has prediabetes and if undetected, a host of complications are likely to appear within five to six years, with many progressing to T2DM. Prediabetes advances due to a combination of factors such as a family history of diabetes, genetics and lifestyle. The group at greatest risk are adults over the age of 45, overweight and obese adults with a  BMI > 25 kg/m2 or more than 23 kg/m2 in Asian Americans, and people with a family history of type 2 diabetes (Kahn et al., 2010). The 2017 National Diabetes Statistics Report stated that women aged between 45 and 64 were the sub-group most diagnosed for T2DM, with over a million new cases that year alone, and was on the increase (CDC, 2019). A significant growth in the incidence of prediabetes has also been seen in adults of 60 years of age and above with very little intervention (Ghody et al., 2015). This population with prediabetes or diabetes have been associated with having a higher use of health care services and medication (Dall et al., 2010). 

Many “clinical trials across the globe have demonstrated a reduction in the progression of prediabetes when lifestyle modifications have been adopted and these effects can last up to 20 years beyond the period of intervention” (Li et al., 2008). Since lifestyle interventions appear to be the most effective approach, changes in policy should be implemented to endorse them as the most important strategy for educating patients on managing prediabetes, although this can be difficult to implement (Forouhi et al., 2018). Prediabetes patients only “spend around three hours every year with a healthcare professional, for the remaining 8,757 hours they must manage their prediabetes themselves” (Diabetes UK, 2020). Therefore it is vital that within the very limited time with the health professional, emphasis must be directed at prevention. Mainous, Tanner and Baker (2016) reported “there are missed opportunities for diabetes prevention, and providers need to change their approach to prediabetes and play a more effective role in preventing diabetes.”

[bookmark: what-is-prediabetes][bookmark: what-are-symptoms-prediabetes][bookmark: how-prediabetes-diagnosed][bookmark: who-at-risk-prediabetes][bookmark: why-do-people-develop-prediabetes]The rationale of this study stems from the authors work experience in a community pharmacy and seeing first-hand a significant number of customers requesting medication to treat prediabetes following their intervention programme at the GP surgery.

Prediabetes can occur in anyone and screening by a GP and the surgery Health Care Professionals (HCP) which may include nurses, dieticians, health visitors and pharmacists could result in early detection. GP surgeries follow Public Health Policy Guidelines (PH38 – T2DM: prevention in people at high risk) on the prevention of  diabetes with evidence suggesting the importance of intervening at this stage (see Appendix 3). Therefore all HCPs should have an understanding of “the factors associated with the delivery, uptake and maintenance of diabetes prevention” (Messina et al., 2017).  During the patients appointment with the HCP the patient receives the necessary education and awareness to make better informed decisions about their health (Somerville et al., 2019).  As living with prediabetes requires 80 percent of self-management by the patient for the most part a prediabetic will have to develop and follow a lifestyle plan in order to change their lifestyle and break habits they have had for decades, or otherwise just cope/live with the diagnosis (Zeng et al., 2019). Zhang et al., (2019) suggested if a lifestyle plan considered a person’s behaviour patterns, culture, and surrounding environment, it could lower a patient’s risk of developing diabetes by 75 percent. By empowering people to self-manage the onset of disease more effectively, illness could be prevented. 

There have been many studies carried out on treating, monitoring and educating diabetic patients on their disease as it is evident that many diabetes programmes have been designed just for this purpose, backed with significant guidelines, policies and funding. “Economic considerations are important to policy makers, public health agencies, insurers, health care providers and patients, but currently there is little data assessing prediabetes screening and treatment strategies in terms of cost-effectiveness and health benefits” in Wales (Tabak et al., 2012). Whist being non-judgemental and mindful of the participants perspective, this study was conducted using qualitative interviewing techniques with a small sample of prediabetic patients at a high risk of progressing/developing T2DM and a larger sample of  HCPs who conduct a one-off intervention appointment with these patients shortly after they had received their diagnosis. 

Therefore the aim of this study is to understand why, despite intervention programmes being provided at the GP surgery, a significant number of patients either remain prediabetic or develop diabetes. Therefore, the main objectives centred around identifying higher risk people, the influence that the HCPs and patient can have on the process, determining the key aspects of an intervention programme and who is in control of each one, and what factors influence the successful outcome of an intervention programme.




2

Chapter 2. Literature Review 
The use of the term ‘prediabetic’ is widely debated around the world, as not all progress to diabetes, and has been given many alternative terms. In the UK, the Health Technology Appraiser the National Institute for Health and Care Excellence (NICE) uses the term “non-diabetic hyperglycaemia” (NICE, 2012), the World Health Organization (WHO) uses the term “intermediate hyperglycaemia” (WHO, 2020) and the International Expert Committee convened by the American Diabetes Association (ADA) uses “high risk state of developing diabetes” rather than prediabetes (ADA, 2010). Therefore, ‘prediabetes’ “may imply that no intervention is necessary as no disease is present, even though the diabetes risk between this group of people and those with a combination of other diabetes factors does not differ” (WHO, 2006). For the purpose of this study ‘prediabetic’ describes an individual “at risk of developing diabetes based on the parameters and guidelines available to the General Practitioner” (GP) (Tabak et al., 2012). 

Public Health Guideline PH38 includes how to identify adults at high risk of developing T2DM and is used by National Health Service (NHS) practitioners as guidance on “the standard of care prediabetics should be getting and the outcomes they should be achieving” (NICE, 2012). PH38 states “self-management education is needed to improve patient outcomes and should facilitate the knowledge, skills and ability necessary for prediabetes self-care and should incorporate the patients needs, goals and life experiences of the patient to be guided” (see Figure 2.1). GPs and HCPs “are expected to take these recommendations fully into account, however,  they have an individual responsibility to make decisions appropriate to the circumstances of the individual patient, in consultation with the patient and or/guardian or carer” (NICE, 2019).

The prediabetes/diabetes diagnostic criteria used by a GP follows WHO recommendations and can be seen in Table 2.1. In 2011 the decision to accept the use of HbA1c testing into the criteria was welcomed in the UK and is widely used by GPs as it is a simple blood test to diagnose T2DM and “assess sugar control through identifying blood sugar levels over the previous 4-8 weeks” (Diabetes UK, 2020). 




Group and individual-level interventions to prevent type 2 diabetes among people at high risk



Delivery and content

Evaluation and quality assurance



Encouraging people to be physically active


Giving weight management advice to adults with BMI of 25 kg/m2 or more (23kg/m2 or more if the person is of South Asian or Chinese descent)



Giving dietary advice


Reassess weight and BMI and offer a blood test at least once a year



When to offer metformin or orlistat to support lifestyle change



Figure 2.1. Group and individual-level intervention to prevent T2DM among people at high risk flowchart (WHO, 2006).

At present 12.3 million people are at increased risk of diabetes in the UK, with around 90% of them having T2DM. It is estimated that 51,501 people in Wales have undiagnosed T2DM, with a further 580,000 people living in Wales that could be at risk of developing T2DM, indicating that the diabetes epidemic is continually rising (Diabetes UK, 2020). Each year there are approximately 7,000 new diabetes cases in Wales equating to a 5% annual increase with a significant increase in T2DM due to an ageing population and the rising numbers of overweight and obese people (PHW, 2019). T2DM  “is projected to be within the 5 leading causes of death in high-income countries by 2030 and within the 10 leading causes of death globally, which highlights the public health importance of reducing diabetes risk at the population level” (Tabák et al., 2012). Treating prediabetes is designed  to prevent progression to T2DM and some of the potential long-term consequences of excess sugar in the blood that causes many health problems that includes: eye damage, including blindness; kidney problems that may lead to dialysis or the need for a transplant; nerve damage and loss of feeling; skin sores and infections; heart and blood vessels working harder to control blood pressure and elevated cholesterol possibly leading to heart attack and stroke (Melmed et al., 2015). These health problems are associated with poorly managed prediabetes and comes at a substantial financial cost to the NHS and has a significant impact on the quality of life for the individual. Consequently screening and intervening before a prediabetic progresses to T2DM is highly cost effective, although most health professionals “do not consider screening all patients for prediabetes to be a tool for diabetes prevention” as it would be too costly (Diabetes Care, 2013; Balk et al., 2020). 

Table 2.1. Prediabetes and diabetes diagnostic criteria. 
	Diagnosis/Measurement 
Diabetes Mellitus (DM)
	WHO 2006 / 2011 
(WHO, 2020)

	HbA1c (A1c)
	Can be used if measured ≥6.5% (48 mmol/mol)

	
	Recommended

	Fasting plasma glucose (FPG)
	≥7.0 mmol/L (126 mg/dL)

	
	Or

	2 hr plasma glucose (2hPG)
	≥11.1 mmol/L (≥200 mg/dL)

	Random plasma glucose (RPG)
	Symptoms plus ≥11.1 mmol/L (≥200 mg/dL)

	Impaired Glucose Tolerance (IGT)
	

	Fasting plasma glucose (FPG)
	<7.0 mmol/L (<126 mg/dL)

	2 hr plasma glucose (2hPG)
	≥7.8 to <11.1 mmol/L (≥140-200 mg/dL)

	Impaired Fasting Glycaemia (IFG)
	

	Fasting plasma glucose (FPG)
	6.1-6.9 mmol/L (110-125) mg/dL)

	2 hr plasma glucose (2hPG)
	<7.8 mmol/L (<140 mg/dL)



Preventing diabetes through lifestyle changes can completely stop diabetes or delay its onset until a much greater age (see Table 2.2 and Appendix 3). Those people who are diagnosed with prediabetes by their GP are given a significant advantage as a result of being informed, as with this knowledge and awareness of the seriousness of the situation the patient has been presented with the opportunity of possibly changing the course of their life and retaining control. Therefore, the patients perception of the threat of the illness is important, as they do not necessarily feel unwell and therefore may see no reason to follow any advice. No changes can be made with a patient’s age or genetic predisposition, but “the rest of the factors predisposing to diabetes, such as overweightness, abdominal obesity, sedentary lifestyle, eating habits and smoking”, are within the control of the individual (Diabetes Care, 2013). “However, initiating and maintaining healthy lifestyle changes remain a genuine challenge” (Greenway, 2015). A study in 2008 by Andersson et al., concludes “these diagnosed people are now caught between possibilities and obstacles and in great need of convincing that their own abilities can influence the outcome of prediabetes”. Consequently, any intervention should be seen as an aim of empowerment rather than a ‘health improvement’ and with a no one-size-fits-all approach, personalisation is key to prediabetes and balancing the benefits. (MacLeod et al., 2017). 

Lifestyle intervention programmes are all about changing the most important modifiable risk factors of T2DM development and they are targeted towards weight control, physical activity and dietary changes (O'Brien et al., 2015). This is supported by two of the larger studies carried out on the subject: the benefits of lifestyle interventions as carried out in the United States Diabetes Prevention Programme (DPP) show results from the long-term follow-up, supporting the view that intensive lifestyle changes, compared with lifestyle advice, “reduced the risk of T2DM development by 58% over 15 years” and involved a change in diet and 150 minutes of physical activity each week and aimed at 7% weight loss (Knowler et al., 2002); the Finnish Diabetes Prevention study showed that lifestyle intervention in people with impaired glucose tolerance significantly reduced the development of T2DM by 16% and was achieved by the participants pre-defined goals which resulted in a weight reduction greater than 5% and exercise greater than 4 hours/week (Lindstrom et al., 2006; Tuomilehto et al., 2001). These interventions involved a firm commitment from the patient and provider and showed that lifestyle intervention is a highly cost-effective method of treating prediabetes.






Table 2.2. Lifestyle changes targeted at prediabetes and currently used by HCPs.
	Risk factor
	Lifestyle Intervention Guidelines and Health Benefits

	Dietary habits
	Eatwell Guide (PHE, 2016): Government dietary recommendations; a visual illustration of food types and portion sizes that contribute to obtaining a healthy and well-balanced diet, cutting down on foods lower in fat, salt and sugars.

	
	Health benefits: body growth and repair, weight loss and improved health, energy and strength. Prevents diet-related illness, such as some cancers, and improves life expectancy; “lower calorie intake causes a fall in HbA1c and improves quality of life” (MacLeod et al., 2017); “each additional kilogram lost was associated with 43% lower odds of T2DM” (Balk et al., 2015, Galaviz et al., 2018).

	Physical activity


	Physical activity guidelines for Adults 19 to 64 years, WHO, 2019: Each week, adults should accumulate “at least 150 minutes of moderate intensity activity or 75 minutes of vigorous intensity activity; or a combination of moderate, vigorous and very vigorous intensity and should include muscle strengthening activities at least 2 days a week.”

	
	Health benefits: Physical and mental health, improves sleep and quality of life, maintains healthy weight and manages stress; according to the UK Chief Medical Officers' report, 2019 it reduces the chance of: T2DM “by 40%; Cardiovascular disease by 35%; Depression etc. by 30%; Joint and back pain by 25% and Cancers (colon and breast) by 20%.”

	Smoking
	NICE Guideline (NG92) “Stop smoking interventions and services: This guideline covers stop smoking interventions and services delivered in primary care and community settings for everyone over the age of 12; it aims to ensure that everyone who smokes is advised and encouraged to stop and given the support they need” (NICE, 2020). 

	
	Health benefits: “People with diabetes who quit have better control of their blood sugar; studies have shown that insulin can start to become more effective at lowering blood sugar levels eight weeks after a smoker quits. People who want to quit smoking can get help from their doctors.” (Brawley et al., 2013).

	Alcohol
	Alcohol Consumption: Advice on Low Risk Drinking (PHE, 2016).
“Keep the risks from alcohol to a low level and not to drink more than 14 units a week on a regular basis.”

	
	Health benefits: weight loss, improved sleep, mood and mental disorders; depression and anxiety
According to Public Health England, 2016 the cost of  “harmful drinking and alcohol dependence to our society is £7 billion lost productivity through unemployment and sickness and a £3.5 billion cost to NHS.” 



In 2003 the National Service Framework for Diabetes in Wales Delivery Strategy recognised the need for “health promotion activities to prevent diabetes and outlined obesity and physical inactivity as major risk factors” for T2DM and states “there is also clear evidence that individuals who have impaired glucose tolerance can reduce their risk of developing T2DM if they eat a balanced diet, lose weight and increase their physical activity levels” (The National Assembly For Wales, 2003). However, the existing research has many problems in identifying a significant deterrent to treating patients prediabetes (Aroda and Ratner, 2008). In the 1970’s Mark Snyder refers to the observing and recording of eating and exercise patterns, followed by the need to provide feedback on peoples behaviours is required to help track success of any self-monitoring (Synder, M, 1976). Despite decades of research, patients remain unable to motivate and educate themselves on their condition and its management as HPCs have neither the training nor the tools to stimulate and support motivations (Stuckey et al., 2015). Teachings/learnings from a HCP is an opportunity yet to be realised in the current health care system as patients “adherence to health promotion advice challenges the prevention and management of  prediabetes” (Becker, 1974). Several studies suggest that HCPs “should explore thoroughly the nature of individuals’ perceived barriers to staying healthy, so that they can target health-promoting interventions most effectively” (Becker and Stuifbergen, 2004). Previous studies have shown barriers between health professionals and patients in perceived aetiology of disease, the language used and communication, also demographic characteristics, such as family, education, income, transportation and ethnicity which have a large influence on a patients ability to employing health-promoting behaviours (Glanz et al., 2013). 

In 1966 the Health Belief Model (HBM) was one of the first models to adapt theory from behavioural sciences to health problems and was developed to predict health-promoting behaviour. The HBM variables are identified as: “perceived susceptibility and perceived seriousness (perceived threats),  perceived benefits and perceived barriers (outcome expectations), and cues to action and self-efficacy” that argues patients systematically list and weigh the barriers and benefits of a behaviour but fails to specify variable ordering (Champion and Skinner, 2008). The HBM model (see Figure 2.2), uses the relationship between cognitive-attitudinal factors and health behaviour change, and proposes that people are most likely to take preventative action if they perceive the threat of a health risk to be serious and the individual's perception of the potential value of treatment to have them ready to act and guided towards new health behaviours to prevent disease (Nigg et al., 2011). The literature review shows it has been used in the development of many interventions to improve health behaviours and is identified in a 2013 systematic review that was conducted using 18 intervention studies and concluded “14 (78%) reported significant improvements in adherence, with 7 (39%) showing moderate to large effects” (Jones, Smith and Llewellyn, 2013). A number of questions regarding the identity of the effective components of this review needs to be addressed to help develop successful interventions. 
Perceived susceptibility:
*Worry about prediabetes complications
*Having family history of diabetes




PERCEIVED
THREATS

Perceived seriousness:
*Known they need prediabetes knowledge
*Known severity of diabetes complications



HCP to provide cues for action.
 Patient self-efficacy


Perceived benefits:
*Education materials helps with prediabetes management
* Not progressing to T2DM





OUTCOME
EXPECTATIONS


Perceived barriers:
*Limited time with family commitments
*Hard to avoid unhealthy eating







Figure 2.2.  Prediabetic patients health promoting behaviour using the HBM.

There exists a considerable body of literature on behaviour change and its conversion using the Transtheoretical Model (TTM) and it has the advantage of being tailored to fit various populations and can be used as an early warning system if problems do arise (Prochaska and DiClemente, 1983; Prochaska, Redding and Evers, 1996). The TTM is based on five progressive stages in which behaviour change occurs and works on the assumption that people do not change behaviours quickly and decisively (See Figure 2.3). This appears consistent with prior research but the participants learnings are not identified by how much time was needed for each stage, or how long a person remained in a stage and they do not take into account a persons socioeconomic status and income (see Appendix 4).

	Transtheoretical stages				Intervention Strategy
1
Precontemplation
Not engaging in healthier eating and regular exercise and no intention to start in the future



[bookmark: _Hlk38891410][bookmark: _Hlk38891411]Education (non-believers) 
Increase importance of cognitive dissonance 
Gamification and extrinsic rewards



2

Education (non-believers) 
Increase importance of cognitive dissonance 
Gamification and extrinsic rewards
Increase users’ awareness of current behavioural pattern

Behaviour intention
Contemplation
Not eating healthy or exercising yet but committed to taking action with six months



3
Preparation
Seriously considering to start eating better and exercising and has taken some steps towards the objective 

Education (non-believers) 
Increase importance of cognitive dissonance 
Gamification and extrinsic rewards
Persistent visual feedback to increase users’ awareness of their current behavioural patterns



Behaviour
4

Action
Eating healthier and exercising consistently for less than six months 


Persistent visual feedback to monitor physical activity levels and to keep track of progress
Elements of social influence
Gamification features as an optional



5


Maintenance
Eating healthier and exercising for six months or more
Persistent visual feedback to increase awareness of achieved results
Overcome problems arising
Stronger elements of social influence
Gamification features as an optional






Figure 2.3. Prediabetic patients changing health behaviours using the TTM.

Learning objectives can also be viewed in behavioural terms and Blooms Taxonomy (BT) is commonly used with educators to design training experiences that learners can understand whilst building a plan of achievable and measurable goals (Zrebiec, 2014). BT is organised into three domains: cognitive, affective and sensory with each of these domains having classified levels of; knowledge, comprehension, application, analysis, synthesis, and evaluation. BT has been improved many times since it was first published in 1956, and was significantly revised in 2001 to provide learners with clearer objectives; “remembering, understanding, applying, analysing, evaluating, and creating” (Bloom, 1956; Anderson and Krathwohl, 2001).  If successfully applied to a patients needs, they will acquire the necessary  skills which can be guided, moving through the framework, benefiting both the HCPs delivering services to those at risk of, or diagnosed with, prediabetes and the patient (See Figure 2.4). 

Figure 2.4. Prediabetic patients skills required by patients to make lifestyle changes applying Blooms Taxonomy.

Chapter 3: Methodology
3.1 Rationale
A high proportion of prediabetic patients go on to become diabetic despite intervention and support from the HCPs. Much research has been carried out on the success of intervention programmes such as the large-scale research carried out by ScHARR in 2009 on “the prevention of type 2 diabetes and the interventions to reduce risk factors” (NICE, 2009). Therefore the purpose of this study is to consider the perspectives of  both the HCP and the patient from the same GP surgery. The researcher wanted to investigate the key aspects that have a bearing on whether or not intervention programmes provide by HCPs for prediabetic patients within South Wales community GP surgeries is successful. The intervention programme, in the context of this research study includes all verbal and written information provided to the patient (see Appendix 11), ongoing support/monitoring by the HCP and the behaviour of the patient. A phenomenology qualitive approach was adopted for this purpose using semi-structured interviews. 

Qualitative interviewing was chosen for the data collection as it was relatively easy to organise, of reasonable duration, impersonal and both sets of participants (HCPs and patients), could provide as much information as they felt comfortable in doing so, with an opportunity to raise any concerns. Additionally, more information tends to be provided in oral form and the participants are more relaxed as concerns with regards handwriting, grammar, spelling etc. are removed. By using an interview guide approach with open-ended questions it enhanced the quality and credibility of the data for qualitative analysis and its interpretation (Patton, 1990). Making use of qualitative data through interviewing shed light on the motivations and values of the participants, in general agreement with the following statement by Patton (1980; cited in Coolican, 1994): “the cardinal principle of qualitative analysis is that causal relationships and theoretical statements be clearly emergent from and grounded in the phenomena studied. The theory emerges from the data; it is not imposed on the data”.

3.2 Participants
The participants consisted of 46 HCPs, experienced in delivering primary care within a South Wales GP surgery (see Table 3.1) and 20 of their patients who had recently been tested for diabetes and consequently diagnosed as prediabetic (see Table 3.2). GP surgeries were randomly selected to represent a wider target population and eliminate any bias and for convenience of recruiting participants (Elfil & Negida, 2017). 
Table 3.1. Demographics of Health Care Professionals.
	GP Surgery Locations:
	No.
	
	Professional Status:
	No.

	Pembrokeshire
	5
	
	Practice Nurse
	28

	Carmarthenshire
	8
	
	Practice Nurse Lead
	8

	Ceredigion
	4
	
	Community Dietitian
	6

	Swansea
	7
	
	Diabetic Nurse
	4

	Neath Port Talbot
	4
	
	
	

	Rhondda Cynon Taf
	3
	
	Gender:
	

	Merthyr Tydfil
	5
	
	Female
	44

	Caerphilly
	3
	
	Male
	2

	Blaenau Gwent
	5
	
	
	

	Torfaen
	2
	
	Primary Care Experience:
	

	
	
	
	<5 years
	1

	
	
	
	5-15 years
	23

	
	
	
	>15 years
	22



Table 3.2. Demographics of Patients. 
	Females aged 45-64 years
With one or more of the following high risk factors:
	20

	
	

	Family history of type 2 diabetes (T2DM)
	5

	BMI of 25 kg/m2 or above
	2

	High waist circumference above 80cm
	3

	At greater risk of pre-diabetes
	2

	Under a doctor’s care 
(for other conditions such as hypertension, stroke, heart attack, angina, or other)
	8

	
	

	Prediabetes testing procedure used:
	

	HbA1c (A1C) 6-6.4 %
	20

	Impaired Fasting Glycaemia (IFG) 100-125 mg/dL
	0

	Impaired Glucose Tolerance (IGT) 140-199 mg/dL
	0




3.3 Design
A pilot study was developed and utilised to assess the proposed objective of the research and method of data capture in order to minimise any future difficulties, allowing for problems to show themselves and be rectified before the main research study commenced (Van Teijlingen and Hundley, 2002). The pilot study involved making contact with 5 HCPs involved in the prevention and treatment of diabetes (see Table 3.3). These HCPs were asked the following question – “What do you consider is required for a successful (total or partial) intervention programme?” The feedback received from the pilot study group identified 5 key aspects of a successful intervention programme: 
· Acceptance of the diagnosis by the patient.
· The quality of the information (both verbal and pre-prepared literature) provided to the patient.
· The patients level of understanding and subsequent acceptance of the likely cause(s). 
· The patients willingness to make lifestyle changes. 
· Ongoing monitoring/support.

Table 3.3. Demographics of Pilot Study Participants.
	GP Surgery Locations:
	No.
	
	Professional Status:
	No.

	Pembrokeshire
	2
	
	Practice Nurse
	3

	Carmarthenshire
	2
	
	Practice Nurse Lead
	1

	Swansea 
	1
	
	Community Dietitian
	1

	
	
	
	
	

	
	
	
	Gender:
	

	
	
	
	Female
	4

	
	
	
	Male
	1

	
	
	
	
	

	
	
	
	Primary Care Experience:
	

	
	
	
	5-15 years
	1

	
	
	
	>15 years
	4



As a result of the pilot study the researcher realised that the majority of the key aspects that have an influence on the outcome are outside the sphere of control of the HCP and rest squarely with the patient in terms of their acceptance (of the diagnosis and likely causes), understanding and willingness to change. That said, the ‘quality’ of the information provided, the manner in which it is delivered and the level of ongoing monitoring and support also affects the outcome. As a direct result, the emphasis of this research study widened to take into account the significance of patients influence (particularly the barriers preventing change) in addition to the quality of the information provided as part of the intervention programme. The pilot study acted as a trigger to give emphasis to the patient’s qualitative information.

3. 4 Instrumentation
In order to complete the interviews, all participants required: access to a telephone and electronic mail, participant information sheet (see Appendix 5),  interview schedule, guide and a set of respective interview questions (see Appendix 6 and Appendix 8), participant consent form (see Appendix 7). The interviewer required access to a telephone, computer, printer and writing equipment.

Semi-structured interviews allowed for a list of issues and questions that had been developed from the literature review to be covered and according to David and Sutton (2004) for “the order of the questions to be changed depending on the direction of the interview, and the interviewer does not do the research to test a specific hypothesis.” Using an interview guide it was possible to add additional questions. Corbetta (2003), explains “that within each topic the interviewer is free to conduct the conversation as he/she thinks fit, to ask the questions he/she deems appropriate in the words he/she considers best, to give explanation and ask for clarification if the answer is not clear, to prompt the respondent to elucidate further if necessary, and to establish his/her own style of conversation.” Gray (2004) suggested that “probing is a way to explore new paths which were not initially considered” and gives strength to semi-structured interviews allowing to probe deeper into the given situation. 

According to Gray, (2004), “in conducting interviews confidentiality must be given and respondents should not be harmed or damaged in any way by the research.” Ethical approval for the research study was authorised, and the participants received a clear explanation of factors such as the study, risks, confidentiality, anonymity and participant consent (see Appendix 2). Data access and ownership was applied in accordance with the Data Protection Act 1998 (UK Government, 2018). Confidentiality and data protection of all electronic information was securely password protected with a back-up, and information in written form (researcher’s notes) kept under lock and key.

3.5 Procedure
[bookmark: _Hlk40875785]65 GP surgeries were contacted by telephone and the contact details of the HCP who ‘managed’ the diabetes intervention programme were requested: the purpose of the research study and the input required was explained to each HCP; a total of 46 HCP expressed a willingness to participate and were sent a consent form for completion prior to being emailed the participant interview guide and schedule along with a preview of the questions to be asked; a specific time and date was set to complete a telephone interview, which was recorded and subsequently transcribed for data analysis.

The researcher visited 10 local GP surgeries out of the 46 locations where the HCPs were based and asked permission for patient participation leaflets to be left with the HCPs to be handed to their patients at the end of an appointment (see Appendix 9). A total of 32 patients made contact via telephone and expressed a willingness to participate and each one was sent a consent form for completion prior to the interview stage: 20 matched the age criteria of the target group and were emailed the participant interview guide and schedule and a preview of the questions; a specific time and date was set to complete a telephone interview, which was recorded and subsequently transcribed for data analysis.

3.6 Reliability and Validity
One-to one interview’s with standardised questions were used repeatedly as they appeared to have the highest reliability and addressed the interviewees experiences (Huffcut and Roth, 1998; Moscoso, 2000). The interviews were only carried out by the researcher. Utilising an atmosphere of openness and pliability, reflexivity was employed in responsiveness to the experiences of the phenomenon of interest. All questions were clear, meaningful, unambiguous, of high quality and were grouped together by theme to reflect similar answers (Guba and Lincoln, 1985). Upon completion of the individual transcriptions, the data, interpretations, and conclusions were shared electronically with each participants to allow them to clarify the researcher’s accuracy and understanding of their interview and correct any errors, the interviewees understanding was also discussed and valued and confirmed by signature (see Appendix 6 and 8).

The asking of specific open-ended questions meant that all participants were encouraged to expand and provide a descriptive response (Kallio et al., 2016). The use of non-technical ‘summative’ questions for the patients ensured that they were pitched at the right level of understanding, whereas the questions for the HCPs were situational and job related (competence, qualifications, skills, knowledge and experience). Prior to taking part, each interviewee electronically reviewed the interview guidelines and interview questions as this allowed for them to have an understanding of what the interviews were about, be better prepared to answer the questions, and confirm their willingness to participate. 

The Hawthorne effect and its potential impact on the outcome was considered but was deemed not to influence the participants as they were to remain anonymous and remote (Adair, 1984). As this research was carried out with only a sample of the population, it will not “impact on a variety of outcomes, especially those important to populations, practitioners and decisionmakers” (Steckler and McLeroy, 2008). 

3.7 Data Collection
A mutually convenient time and date was scheduled with each participant and the telephone interviews took place during three weeks in March/April 2020, each one lasting approximately 20-28 minutes. All interviews were recorded and transcribed onto 264 A4 pages. Each interview transcript was assigned an identity code to ensure that no personal information was attributed to any quotes or transcriptions, and that all identities would be kept anonymous to encourage honesty and possibly prevent any embarrassment. All participants were informed that they could terminate the interview at any point or decline to answer any questions without the need to provide a reason. 

3.8 Data Analysis
The data was manually collated using descriptive statistics to produce emergent themes analysis by the researcher. The themes were not quantified or ‘coded’. Rather, experiences, thoughts, behaviours, knowledge and views expressed were analysed using Hierarchical Inductive Analysis (Thomas, 2006).


Chapter 4. Results 
The qualitative approach taken resulted in two general dimensions emerging from the data obtained through interviews. The first general dimension was centred around the experiences of those involved in the intervention programme (see Figure 4.1), whilst the second general dimension (see Figure 4.2) focussed on the barriers hindering or even preventing change to the patient’s behaviour. Both general dimensions were attained through the collation of interview responses to produce themes based on thoughts, behaviours, experiences and views which were analysed using Hierarchical Inductive Analysis (HIA)

There was no formal method in place to identify patients likely to be prediabetic with capture being random at best and predominantly based on observations by the GP and HCPs often when a patient is at the surgery for “other reasons”, despite “spotting prediabetes at an early stage” and “getting the patient to start making changes straight away” cited as vital to preventing “serious health implications for the patient” and “an economic burden” to the National Health Service.

Many patients were unwilling to accept the diagnosis and unable to fully understand and appreciate the potential consequences of the condition, which often made it difficult for the HCP to explain the results and convince the patient to commence making changes to their daily habits within a very short timeframe. Patients were generally “shocked and puzzled” when informed that they were at risk of developing T2DM. Furthermore, the absence of symptoms in many cases hinders acceptance, with “but I feel fine” often quoted.

Clarifying and raising awareness of the potential serious health implications was a key aspect of the education process used by HCPs to emphasise the seriousness of the situation and as a motivational tool for change as “patients need to be told in no uncertain terms” of the potential consequences of the disease and even be “fearful” in order to initiate action.

The effort exerted by the HCP in explaining the results, potential implications and encouraging lifestyle changes is directly proportional to the perceived “level of interest shown” by a patient – “I don’t want patients to develop diabetes but, I can tell in the first five minutes if a patient is interested, if they are that is great, but some throw the literature in the bin on their way out”. This almost instant assessment of level of interest is prevalent in more experienced HCPs who “have seen hundreds of prediabetics”. However, that same experience also allowed HCPs to identify patients who were genuinely shocked or “were not capable of understanding the information”. In these cases, there was no evidence that HCP’s did not make every effort to assist by altering their manner and adopting a more sympathetic and supportive demeaner. 

Although HCPs followed the current NICE guidelines on T2DM prevention in people with high risk (PH38), factors such as their experience, levels of perception, manner and approach combined with the patients response, level of understanding and attitude, meant that there was scope for individual interpretation of the guidelines and therefore a degree of variety was introduced.   

The pre-prepared literature, mostly in the form of “easy to understand” leaflets provided to the patient, and the ability to join various “non-medical” organisations related to weight control, diet, exercise, smoking and the reduction of alcohol intake and were generally well received by the patients and played a significant part in patients remaining motivated to make the necessary lifestyle changes often over long periods of time. Referral to external organisations specialising in specific aspects of the prevention programme such as Weight Watchers and sports/activity clubs for example, proved extremely successful in supporting patients in making lifestyle changes, and were vital in providing support and encouragement especially in view of the very limited resources available to the HCP for post diagnosis monitoring. Patients spoke of “feeling part of a group”, “learning new skills”, “having a confidence boost” and an “improved social life”.

This research tells us that an intervention programme could be considered successful if either one of two criteria were met: Patients no longer classed as prediabetic or indeed remained as prediabetic i.e. did not going on to develop T2DM. 

Lifestyle changes, predominantly based on obtaining and maintaining a healthy bodyweight and taking regular exercise, were the key requirements to prevent the onset of diabetes. Initially, patients were generally advised to aim for “a 5-7% reduction in body weight” by “eating a balanced diet” and exercising “three times a week” whilst also reducing “alcohol consumption and smoking” where applicable. 
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Figure 4.1. Experiences of Intervention Programme.

Even when patients accepted the diagnosis and classification of being prediabetic, understood the probable reasons why and what lifestyle changes they would need to make to prevent becoming diabetic or remaining prediabetic, there were many barriers identified that prevented an intervention programme from being successful. The barriers were almost exclusively under the patient’s control and 
analysis of the raw data produced themes around emotions, understanding, motivation, skills and abilities e.g. cooking, local physical environment, financial restrictions, social pressures, self-esteem, time constraints and lack of support and encouragement, these patient barriers have been considered in their own right (see Figure 4.2.).   
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Information overload / did not Communication and presentation

understand / confused / lack of Education
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Sedentary / relapse a lot / lonely / Physical activity, diet and lifestyle

isolated / responsibilities / costHealth  
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Lack the skills / money problems / 
social pressures / inclusion
Personal factors

Addiction / denial / delusional / 
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Self-monitoring / self-reporting /Support
Review
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Figure 4.2. Patient Barriers to Prediabetes Intervention Programme.

The data identified five key stages of a successful intervention programme: acceptance of the diagnosis by the patient; the quality of the information (both verbal and pre-prepared literature, see Appendix 10) provided to the patient; the patients level of understanding and subsequent acceptance of the likely cause(s); the patients willingness to make lifestyle changes and ongoing monitoring/support. The patient was in control of most of the stages and therefore ultimately determined whether the intervention programme was a success or not.

The influence of the HCP post diagnosis is limited in the main to providing information and intermittent monitoring (unless the patient has other health problems). It was not uncommon for patients to go a full 12 months before seeing their HCP for a “progress check”, there were no measures in place to alert the HCPs to a patients deterioration of glycaemic control, or if the need arose for further intervention despite both parties recognising at the outset the importance of guidance and support. Patients expressed the need for “tangible evidence of success or failure” and confirmation that “the difficult lifestyle changes were indeed working”.

Patients “found it easier” to alter habits that only involved themselves such as reducing or stopping smoking and/or drinking rather than changing their diet or taking up exercise due to time constraints, their social environment and family demands. The barriers relating to social, personal and family factors often proved more difficult to overcome than even the addictive nature of alcohol and nicotine. 


Chapter 5. Discussion
This study has provided insight into the effectiveness of intervention programmes as a tool to prevent prediabetic patients going on to develop full blown diabetes. Data suggests that there is a degree of consistency in the content of the literature provided with national advice and guidelines forming the basis of intervention programmes. Prediabetes, primarily as a result of being symptomless for the majority of people and often only detected as part of testing for other illnesses or through the keen observations of visual clues by GPs and HCPs based in GP surgeries meant that diagnosis came as a surprise to many, further increasing the disbelieve in respondents. These findings highlighted the importance of communication between the patient and HCP, and the requirement of the HCP to asses the patients ability to understand the concept of prediabetes, probable cause(s) and changes required to prevent going on to develop T2DM as a minimum and ideally regression from being classed as a prediabetic.

Patient perception of the seriousness of the condition and of their contributory behaviour determine the likelihood of a patient making initial behavioural changes and maintaining those changes (Champion and Skinner, 2008).  The aspect that could potentially influence the success of the intervention programme, due to the experience level of the HCP, was identified as the HCPs ‘on the spot’ interpretation of the patients acceptance of the diagnosis, understanding of the causes and likely willingness to make recommended lifestyle changes, with patients ‘deemed’ in denial and unable or unwilling to make changes, denied the level of sympathy, information, support and input reserved for the receptive (Prochaska and DiClemente, 1983; Prochaska, Redding and Evers, 1996). Even with patient acceptance of the diagnosis, understanding of the information and intent to make the agreed beneficial lifestyle changes in conjunction with appropriate information and ongoing support by a HCP and/or non- medical support/activity groups, data suggests that the sub-themes associated with behaviour (higher-order theme) i.e. social, personal and family factors as barriers to a successful intervention programme are highly influential and thus should be considered as vital considerations in future studies around this topic (Bloom, 1956; Anderson and Krathwohl, 2001).         

In terms of patient management through the multi-faceted intervention programme post diagnosis, patients expressed a wish for additional ongoing support, encouragement and reassurance on progress whilst attempting to change long-term lifestyle habits. With the anticipated increase in the prevalence of prediabetes, cost-effective group-based interventions by non-medical lifestyle change organisations should be considered due to the time and financial constraints of front-line health support providers.   

The strengths and weakness of this study can be evaluated by using the criteria proposed by Guba and Lincoln in 1985: “credibility in the truth of the findings; transferability as the findings have applicability in other contexts; dependability as findings are consistent and could be repeated; confirmability” as the findings are shaped by the participants and not the researcher.

Interviewing identified and defined the problems participants had/faced and captured both affective and cognitive responses whilst allowing the opportunity to extend the questions. In doing so the research study question was further lengthened/sharpened to reflect this information as it identified the intervention programme’s strengths and weaknesses and how it impacted on the participants thus producing the final outcomes. Given the limited research into prediabetes, this study enabled patients to consider and communicate issues relevant to them without the limiting constructs within a questionnaire or survey.

This study was conducted on a small-scale of patients with all at a high risk of progressing or developing T2DM and this may affect the generalisability of the results. These patients were only screened as they had visited the GP surgery with another medical condition and unaware that a HbA1c blood test had been carried out, possibly influencing many responses.

With the emergence of Covid-19 telephone interviewing was used and allowed for information gathering in a safe and compliant manner in addition to confidentiality and anonymity for both the patient and HCPs. A qualitative approach (via telephone) was the chosen method of data capture in both patient and HCP interviews, which enabled the respondents to not only express their personal viewpoints freely and  unconcerned with regards to the perception of their educational level, but also elaborate around the subject matter unconstrained by more rigid techniques. 

With regards to the participants, despite not specifying any criteria for the HCPs, this group were almost exclusively female (44/46) and had in excess of 5 years of experience in the role (45/46). When taken into account with the demographic of the patients, all females aged 45-64 years, with one or more risk factor (which was specified), it could be argued that the relative ‘narrowness’ of both groups would probably make transferability of the findings for incorporation into national strategies/policies unlikely.

Given that the data suggests the experience of the HCP influences the potential outcome of the intervention programme, with more experienced HCPs more likely to make ‘on the spot’ assumptions regarding the patient and therefore changing aspects relating to the delivery of the programme, it could be argued that a wider spread of HCPs experience (years in post) would have yielded more representative conclusions.

The pilot study informed the researcher that the majority of the key aspects that influence the outcome of an intervention programme rests squarely with the patient, which instigated a widening of the research study to take into account this significance. Therefore, the study evolved from solely focussing on the intervention programme provided by HCPs in the GP surgery arena to considering the wider aspects of the patients input and significant influence on the outcome. This evolution from the original plan could be considered a weakness, however, the assessment of the proposed objective of the research and subsequent identification of potential problems around data capture and the significance of patient barriers preventing change, could equally be considered a strength.

Health promotion should encourage and support patients to self-manage their prediabetes (WHO, 1986). By educating patients with structured and on-going intervention programmes this potentially means these patients will be better equipped to care for themselves, keep blood glucose levels within normal range, assess their own risk of developing complications and learn how to change their behaviour to reduce their risk. These patients may then have the power and control over their own health behaviour as evidence suggests lifestyle changes is the answer (Knowler et al., 2002; Tuomilehto et al., 2001). 

  


Chapter 6. Conclusion
An already significant and ever increasing proportion of the population are at risk of developing diabetes and despite intervention programmes being provided still go on to become diabetic or remain classed as prediabetic, which not only takes a toll on the emotional and physical health and wellbeing of the sufferer but also on the finances of the health care provider. 

This research aimed to establish why, despite intervention programmes being provided to patients from higher risk groups diagnosed with prediabetes (based on selective screening for elevated glucose levels) in South Wales, numbers with the disease continue to increase. Success in terms of an intervention programme is defined as either preventing a prediabetic from developing T2DM or a patient no longer being classed as prediabetic. 

The research concludes that the failure to identify more people at risk of developing diabetes, the fact that it is the patient who ultimately determines if an intervention programme is successful or not and there are many physical and emotional barriers to overcome in order to make the necessary lifestyle changes are the major reasons for this increase.

There is no proactive systematic screening process in place to ‘identify’ and ‘capture’ people at higher risk of developing diabetes. Most prediabetic patients were identified because of their physical appearance by health professionals whilst at GP surgery for other reasons. This random technique relies on experience and a great deal of luck. As a result, many people who either did not have reason to visit the GP surgery, or who did, but were not ‘spotted’ by a health professional go onto develop T2DM with all its implications and the current health care system misses the opportunity to intervene at a stage where lifestyle changes rather than medication can prevent it.      

Five key aspects of a ‘successful’ intervention programme were identified as being: acceptance of the diagnosis; information provided by the HCP; level of understanding shown by the patient; ability of the patient to make lifestyle changes; and ongoing monitoring/support for the patient. Data analysis in conjunction with a pilot study discovered that the majority of these key aspects, and thus became a major influence on the outcome in terms of success, and were outside the direct sphere of control of the HCP and rested squarely with the patient. Additionally, financial and time constraints within the health care sector meant that self-management of the process by the patient formed a considerable portion of the intervention programme.  

It proved difficult to determine beyond reasonable doubt that suitable and consistent educational information was provided, as although there were guidelines in place (PH38), without central policy/control documents each surgery adopted their own interpretation and hence introduced a level of variation. The quality of the information provided was found to be generally good due to the use of pre-prepared leaflets, although it was discovered that the ‘effort’ exerted by the HCP in delivering explanations, checking patient understanding, providing ongoing support and encouragement etc. was based on the HCPs perception of the reaction to the diagnosis, interest, attitude and likelihood of the patient making a reasonable effort to change their lifestyle. The more experienced (years in post) the HCP, the more likely they were of making this almost instant subjective judgement.     

This study therefore looked beyond the quality, consistency and delivery of the educational aspect of an intervention programme and considered information and perspective from both the HCP and patient. The study concludes that successful intervention should consist of a clear philosophy around the psychological theory of the patient’s acceptance, understanding, willingness and ability to make lifestyle changes as well as the educational theory of the information and the ongoing monitoring and support provided by HCPs and external groups.

In addition to the health implications of smoking and alcohol consumption, lifestyle changes centred around weight control by diet and/or exercise, and study data highlights that although patients understood why they needed to make lifestyle changes and were initially motivated and willing to make the necessary changes, the emergent themes analysed by the researcher included behaviour patterns, culture and immediate environment as typical barriers preventing those changes from happening. 

 It is the patient that ultimately determines if an intervention programme is a success or not, with success defined as a patient not developing T2DM, even if they remain classed as a prediabetic. The HCPs influence is limited to providing quality information in a manner the patient can understand and initially motivating the patient to make lifestyle changes. Time constraints prevent HCPs from providing the levels of ongoing support required to increase the likelihood of patients overcoming the many physical and emotional barriers to making lifestyle changes, and it is often left to external organisations to ‘plug this gap’.
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Appendix 1. Research Proposal

Title
An investigation to identify if a suitable educational intervention programme is provided for patients diagnosed with prediabetes in doctor’s surgery in South Wales.

Introduction 
Prediabetes is a term that is most widely used phrase to describe a blood concentration of glucose or glycated haemoglobin that lies above normal but below that defined for diabetes (Yudkin and Montori, 2014). Patients diagnosed with prediabetes are at a high risk of developing diabetes, although not everyone will go on to develop diabetes. Over the short term (three to five years), about 25% of people with prediabetes develop full-blown diabetes, increasing to 70% over longer periods (Tabák et al., 2012).

The 2017 National Diabetes Statistics Report stated women aged between 45 and 64 were the most diagnosed for type 2 diabetes with over a million new cases that year alone and was on the increase (Cdc.gov, 2019). For this population on different progression stages of pre-diabetes and diabetes they have been associated with having a higher use of health care services, medications, and other health care products (Dall et al., 2010). Diagnosing people with “prediabetes” puts people at risk of unnecessary medicalisation by treating problems that do not require treatment. This carries large scale implications towards the future burden on healthcare and the current reality of the limits in health care resources is of great concern (Yudkin and Montori, 2014). 

The increasing prevalence of diabetes is a major health problem and type 2 diabetes is impacting millions of people globally, however many future cases can be prevented through lifestyle changes and interventions (Messina et al., 2017). Dietary management does matter to prediabetics but can be difficult to implement (Forouhi et al., 2018). Mainous, Tanner and Baker (2016) reported there are missed opportunities for diabetes prevention and providers need to change their approach to prediabetes and play a more effective role in preventing diabetes. Having the correct detection and treatment of prediabetes that could delay or prevent the onset of diabetes could become an important diabetes prevention strategy. Zhang et al., (2019) suggested if a lifestyle plan considered a person’s behaviour patterns, culture, and surrounding environment, a healthy lifestyle plan can lower a patient’s risk of developing diabetes by 75 percent. By empowering people to self-manage the onset of disease more effectively, illness could be prevented.
Prediabetes can occur in anyone and can be diagnosed at the local doctor’s surgery. Here the patient should receive the necessary education and awareness to make better informed decisions about their health. A recent review has revealed the contradictions between patients’ and healthcare providers’ knowledge, attitudes and practices around nutrition care for prediabetes (Somerville et al., 2019).

Practitioners require an understanding into the factors associated with the delivery and uptake of diabetes prevention interventions (Messina et al., 2017). Prediabetic patients require the necessary attitudes and practices to be motivated into behaviour change along with a programme for implementation to adopt the correct strategies and lifestyle changes to effectively self-manage prediabetes. 

Why are a high percentage of diagnosed prediabetics progressing on to full diabetes when there is an educational intervention programme in place. Is detection and treatment of prediabetes an effective strategy in diabetes prevention (Mainous et al., 2016).

Aims 
To investigate if a suitable educational intervention programme is provided within local doctor’s surgery’s for people who have recently been diagnosed with prediabetes in South Wales.
 
Objectives
The objectives of this research are to investigate if any discrepancies can be found between the care experienced by prediabetic patients and the care reported by practice nurses in local doctor’s surgery’s using questionnaires and interview strategies designed for this specific purpose.

Methodology
Participants
A minimum of ten local prediabetic diagnosed patients aged between 45 – 64 will be randomly selected to participate, along with forty practice nurses delivering prediabetes care within local doctor’s surgery’s.
Equipment
Equipment needed will include an ethics form, informed consent forms, questionnaires, prepared interview questions and schedule, paper and pen and mobile phone for transcripts and a computer to create, record and analyse data. 
Method
To obtain a different perspective for correlation mixed methods will be used (Malina, Nørreklit and Selto, 2011). A validated questionnaire to generate consistent results in collecting quantitative data will be submitted to a minimum of forty practice nurses and qualitative semi-structured interviews will be carried out with minimum of ten prediabetic patients using a framework methodology to achieve the research goal. All participants will remain anonymous. 
The interview will attempt to ascertain, but not be limited to, the patients understanding of the diagnosis, the reasons given, the seriousness of diabetes, previous knowledge of prediabetes or diabetes, the consequences of becoming diabetic, knowledge on preventive action and whose responsibility, if an educational intervention programme was provided with scheduled monitoring. To find out the patient’s overall satisfaction with the consultation and subsequent support a Likert scale questionnaire may be used.
The questionnaire will attempt to ascertain, but not be limited to, when, how and by whom is the diagnosis given to the patient, are patients provided with advice and guidance on lifestyle changes to improve health and wellbeing, if yes, how? How is a patient’s understanding established and is a patient’s willingness to make behavioural changes assessed?
Each participant will be informed of the requirements of the study prior to taking part and participants may leave the study at any point or decline to answer any questions without providing a reason. Informed consent forms will be provided for signing prior to taking part in the study.
The consent forms and questionnaires for the practice nurses will be provided electronically.
Prediabetic patients will take part in a fifteen-minute semi-structured interview that will be scheduled to take place at a mutually convenient public location. No names will be attributed to quotes and transcripts will not display any identifying information.
This study will ascertain the patients experience of screening and diagnosis of becoming a prediabetic, their appraisal of the condition and the understanding of the practice nurse’s delivery of an intervention programme and any monitoring or followed up programme.

All research will be carried out using a planned structure in a systematic way to answer the research question to obtain accurate results that lead to conclusions.

Rationale of Methodology
By gathering data from the medical provider: what information is given and how is it provided, and the patient: do they understand the information and will they follow advice provided, the research will be able to established whether it is a result of the information being provided or the subsequent behaviour of the patient is the underlying cause of why so many diagnosed prediabetic people become diabetic.

Data Analysis
Using descriptive statistics, a thematic analysis will be used for the interview data to understand, describe and interpret experience and perceptions between the means of two related groups. 
To determine the summary of survey data a chi square test may be used to establish whether there is a significant difference between the expected frequencies and the observed frequencies in one or more categories.

Rationale for Data Collection
By using questionnaires, many people can be reached relatively easily and economically, and they provide quantifiable answers easy to analyse (Rattray and Jones, 2007).
Interview questions will be open ended to enable the collection of the patient’s opinions, behaviour and experiences and is the most effective way of gathering qualitative research (Kallio et al., 2016).

Dissertation Completion
To complete this independent study approximately four months have been allocated in the timetable below. This leaves enough free time should any potential risks arise from research articles being overlooked, replication of previous studies that may support or reject this research findings, participants unavailability and any potential risk of data loss.

Draft Timetable
	Independent Study Tasks
	Timescale
	Completion date

	Literature review
	Eight weeks
	1st December 2019

	Proposed research title
	Three weeks
	21st October 2019

	Proposal presentation
	Three weeks
	21st October 2019

	Research proposal
	Four weeks
	1st November 2019

	Ethics
	Two weeks
	1st December 2019

	Questionnaire development and interview scripts
	Two weeks
	1st January 2020

	Participants contact/consent
	Two weeks
	15th January 2020

	Data collection/interviews
	Four weeks
	5th February 2020

	Data analysis
	Three weeks
	26th February 2020

	Complete independent study
	Four weeks
	25th March 2020
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Appendix 2.  APPLICATION FOR ETHICAL APPROVAL
In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.
The individual undertaking the research activity is known as the “principal researcher”.
Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.
Please read the notes for guidance before completing ALL sections of the form.
This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  
SECTION A: About You (Principal Researcher)
	Full Name:
	Mandy Ann Morgan

	Tick all boxes which apply:

	Member of staff:
	☐	Student:
	☒	Honorary research fellow:
	☐


	Faculty/School/Centre:
	School of Sport, Health and Outdoor Education 

	Campus:
	Carmarthen

	E-mail address:
	1708002@student.uwtsd.ac.uk

	Contact Telephone Number:
	07791 504003

	For students:

	Student Number:
	1708002
	Undergraduate
	☒
	Programme of Study:
	BSc Health Nutrition and Lifestyle
	Taught Postgraduate
	☐
	Director of Studies/Supervisor:
	Chris Cashin
	Research
	☐

SECTION B: Approval for Research Activity
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	     
	Date

	
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Other (write in)
Chris Cashin – Module Supervisor
	☒	


Approval in principle must be obtained from the relevant source prior to seeking ethical approval.
SECTION C:  External Ethical Guidance Materials
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	University Ethical Guidelines
	☒
	University Research Integrity and Ethics Code of Practice
	☒

	
	☐


SECTION D: External Collaborative Research Activity
	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person:

	Institution
	

	Contact person name
	

	Contact person e-mail address
	


Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	If Yes, please attach a copy of any final approval (or interim approval) from the organisation


SECTION E: Details of Research Activity
	Indicative title:
	An investigation to identify if a suitable educational intervention programme is provided for patients diagnosed with prediabetes in doctor’s surgery’s in South Wales

	Proposed start date:
	01/12/2019
	Proposed end date:
	25/03/2019

	Purpose of research activity (including aims and objectives)
Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words) 

	The increasing prevalence of diabetes is a major health problem and type 2 diabetes is impacting millions of people globally, however, many future cases can be prevented through lifestyle changes and interventions. Research shows diagnosing people with “prediabetes” within a doctor’s surgery may put people at risk of unnecessary medicalisation by treating problems that do not require it. 
The aim of this research is to investigate if a suitable educational intervention programme is provided within local doctor’s surgery’s for people who have recently been diagnosed with prediabetes as dietary management is important and can be difficult to implement.
The objective of this research is to investigate if discrepancies can be found between the care experienced by prediabetic patients and the care reported by practice nurses using questionnaires and semi-structured interview strategies designed for this specific purpose.
It has been reported there are missed opportunities for diabetes prevention and care providers need to change their approach to prediabetes and play a more effective role in preventing it.
By gathering data from the medical provider: what information is given and how it is provided, and the patient: do they understand the information and will they follow advice provided, the research will be able to establish if it is a result of the information being provided or the subsequent behaviour of the patient is the underlying cause of why so many diagnosed prediabetic people become diabetic.

	Proposed methods
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. (Maximum 600 words)

	To obtain a different perspective for correlation, mixed methods will be used following a planned structure.
A validated questionnaire will be given to approximately forty practice nurses in local doctor surgery’s for completion. The questionnaire will ascertain, but not be limited to, when, how and by whom the diagnosis is given to the patient, are patients provided with advice and guidance on lifestyle changes to improve their health and wellbeing, if yes, how? How is a patient’s understanding established and how is the patient’s willingness to make behavioural changes assessed?
Qualitative semi-structured interviews, approximately fifteen minutes long, will be carried out with a minimum of ten prediabetic patients using a framework methodology. Interview questions will be open-ended to enable the collection of the patient’s opinions, behaviour and experiences, whilst remaining anonymous. The interview will attempt to ascertain, but not be limited to, the patients understanding of the diagnosis, the reasons given, the seriousness of diabetes, previous knowledge of prediabetes or diabetes, the consequences of becoming diabetic, knowledge on preventive action and whose responsibility, if an educational intervention programme was provided with scheduled monitoring. To find out the patient’s overall satisfaction with the consultation and subsequent support a Likert-scale questionnaire may be used.
By using questionnaires, many people can be reached relatively easily and economically, and they provide quantifiable answers to analyses. The consent forms and questionnaires may be delivered or provided electronically.



	Location of research activity
Identify all locations where research activity will take place.

	On Carmarthen campus, a public and quiet location, also privately at home and possibly at a practice nurses office.

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural sensitivities or vulnerabilities of participants.

	Not applicable.


SECTION F: Scope of Research Activity
	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☒
	☐

	Use of interviews?
	☒
	☐

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☐
	☒

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☒
	☐

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box

	☐
	☒


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).
If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 
SECTION G: Intended Participants
	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☐
	☒

	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	Vulnerable adults?
	☐
	☒

	Children under 18?
	☐
	☒

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify):

	☐
	☒



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	Participants will be recruited on a voluntary basis by contacting local doctor’s surgery’s and be of demographic diversity: race, age, sex, religion and tradition, and chosen for their valued contribution to this research project. These will include ten randomly selected patients recently diagnosed with prediabetes and have recently been to see the practice nurse and forty practice nurses dealing with prediabetic appointments.



	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	Will you obtain written consent for participation?
	☒
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	



	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	



SECTION H: Anticipated Risks
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	Full risk assessment completed and appended? 
Yes                              ☐
No                                   ☒

	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	A potential risk of embarrassment to participants may occur due to disclosure of health problems, current lifestyle and personal experiences. For this purpose all participants will remain anonymous and all information kept confidential.

	

	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	All participants will have the right to withdraw from this research project at any time.
If any participant discloses any issues which require referral to any professional services, they will be signposted to NHS direct and reported to student services. I would not include any of these findings in my research project.

	

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	Potential risk of the interview and questionnaire data not being stored or maintained securely. Inadequate participant information that may result in data that is not accurate or useful. The risk of finding the research question may already have been answered.

	

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	Not upholding a high standard of professionalism and integrity during this research. Not complying with the Universities Research Integrity and Ethics Code of Practice. Data protection will be ensured through careful storage and password protected files. Ensure participants remain anonymous and interview recordings are not disclosed to others. 

	

	Adverse outcomes
List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols. 

	All participants will have the right to withdraw from this research project at any time.

If any participant discloses any issues which require referral to any professional services, they will be signposted to NHS direct and reported to student services. I would not include any of these findings in my research project.



	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	
YES
	
NO
	
N/A

	Has a DBS certificate been obtained?
	☒
	☐
	☐


SECTION I: Feedback, Consent and Confidentiality
	Feedback
What feedback will be provided to participants, how will this be done and when? 

	Feedback will not be given individually due to anonymity, however, all participants will have the option to view the final correlated results.

	

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded.

	An interview schedule and questionnaire introduction will be discussed with each participant prior to taking part and receiving written consent. Participants will be informed of the requirements of the research project and that they may at any point leave the interview or decline to answer any questions without giving a reason. 

	

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	There will be no identifying information from the research project. Names will not be attributed to questionnaires or any quotes from the interviews. Transcripts and reports will not display any identifying information.


SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	
	YES
	NO

	Does the research activity involve personal data (as defined by the Data Protection Act)?
“personal data” means data which relate to a living individual who can be identified—
(a) from those data, or
(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
“Sensitive personal data” means personal data consisting of information as to –
(a) the racial or ethnic origin of the data subject,
(b) his political opinions,
(c ) his religious beliefs or other beliefs of a similar nature,
(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) his physical or mental health or condition,
(f) his sexual life,
(g) the commission or alleged commission by him of any offence, or
(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	

	Will the research activity involve storing personal data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☐
	☒

	University computers?
	☐
	☒

	Private company computers?
	☐
	☒

	Home or other personal computers?
	☐
	☒

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:
	☐
	☒

	For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:

	No personal data will be stored. Anonymisation of all information in questionnaires, interview data and transcripts with be upheld and stored securely on a personal computer, password protected.

	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☐
	☒

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☐
	☒

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):

	


	List all who will have access to the data generated by the research activity:

	Myself as principle researcher, module tutor and external examiner.

	

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	Myself as the principle researcher.

	

	Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	Questionnaire data, interview data and transcripts will be transferred to a personal computer in password protected files. No personal data will be stored. Backup files will also be created and stored securely in a drop box account. Everything will be stored until the end of the course and not kept for any further research. All recorded information will be permanently deleted once transcribed. 


SECTION K: Declaration
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant: 
M A Morgan
	
	Date: 
15/11/2019
	



For students:
	Director of Studies/Supervisor:
	Chris Cashin

	Signature:
	M A Morgan


	Date:
	15th November 2019



For staff:
	Head of School/Assistant Dean:
	

	Signature:
	


	Date:
	






Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☒
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☒
	
I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)


	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.



	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.












Appendix 3. NICE Guidance PH38 Summary on a Prediabetic Patient Diagnosis at a GP Surgery.
	· Patients are correctly identified 

	· Educate and inform patients about diagnosis, diabetes, pre-diabetes its definition, complications and associated risks and the important lifestyle changes that can be made in order to reduce their risk of progression to diabetes: the importance of diet, exercise and weight loss. 

	· Empower and facilitate patients to make their own personal plans and set achievable individual goals to reduce their risk of developing type 2 diabetes. Use motivational interviewing to help the patient make positive decisions and directed goals towards weight management (achieve and maintain healthy diet for weight loss) if overweight and exercise (achieve and maintain 150mins exercise per week).

	· Support individuals to make more effective and timely use of health and wellbeing services in the area to include referral into appropriate local weight loss and exercise programmes as the patient chooses for example Weight Watchers.

	· Educational and goal-setting sessions for people with pre-diabetes. 

	· Produce action plans to assist in setting and achieving their goals. 

	· Set up a referral/monitoring system/regular testing.

	· Evaluate the service delivered, making changes as required (individual needs) to improve the effectiveness and efficiency of the service. 

















Appendix 4. My Findings on Prediabetic Intervention/Behaviour Change to Reduce Diabetes Risk. 
	Author(s) and year
	Study
Location
	Study population and design
	Focus of  topics covered

	Relevant outcomes and further research

	(Amer et al., 2020)

Reversal of Prediabetes in Saudi Adults: Results from an 18 Month Lifestyle Intervention. Nutrients, 12(3), p.804.

	Saudi 
Arabia
	180 adults aged 25-60 year

Randomized multicentre trial
	18 month lifestyle intervention trailed in two groups: group one; received personalised lifestyle counselling by nutritionists every 3 months to improve diet and exercise behaviours; group two; were given booklets containing information on prediabetes and its prevention.
	A tailored lifestyle intervention is effective in reversing prediabetes at the twelve month follow-up: group one; demonstrated it was effective in reversing prediabetes, over the standard care received in group two. Poor compliance after twelve months reported in both groups.

Further research: the challenges to sustain lifestyle changes for a longer term in both groups.

	(Ackermann and O’Brien, 2020)

Evidence and Challenges for Translation and Population Impact of the Diabetes Prevention Program. Current Diabetes Reports, 20(3).

	USA
	Adults with prediabetes

Major randomized trials
	Review of efforts to implement Diabetes prevention programmes (DPP) based on previously successful landmark trials which lowered the rate of diabetes development by 58%. Review identified both challenges and opportunities. 
	Identified challenges and opportunity for improvement in
intensive lifestyle support intervention. Large gaps in efforts to diagnose, raise awareness and provide access to prevention programmes. 

Further research: to improve type 2 prevention on a population scale. Define best range of glycaemic test results for which intensive lifestyle interventions are first needed.

	(Messina et al., 2017)

A narrative systematic review of factors affecting diabetes prevention in primary care settings. PLOS ONE, 12(5), p.e0177699.
	UK
	Primary Care
18 Databases

Narrative systematic review 
	Prominent themes extracted from data stored in multi databases within a primary care setting in higher income countries to understand intervention delivery and uptake related factors.
	Three major themes identified: Found mixed views on diabetes prevention such as patient motivation, lack of perceptions and knowledge of diabetes, lack of follow-up healthcare settings and trust in health care professionals and factors impacting on diabetes prevention.

Further research: limited evidence for the factors affecting diabetes prevention within primary care settings.

	(Chen, Wang and Hung, 2015)

Predicting health-promoting self-care behaviours in people with pre-diabetes by applying Bandura social learning theory. Applied Nursing Research, 28(4), pp.299-304.

	Taiwan
	200 adult diagnosed prediabetics

Quantitative cross-sectional survey
	Questionnaire survey used for data collection relating to both personal and environmental factors that could influence health promoting self-care behaviours (acts) in pre diabetics and apply Bandura social learning theory as an investigating framework.
	Biggest influencers were self- efficacy, family history, perceptions of empowerment and knowledge which accounted for 59.3% of the variance in behaviour. and 
Both personal and environmental factors should be taken into account when assessing self-care patient behaviours and developing the intervention programme.

Further research: understanding of the contributing factors in health promoting self-care behaviours.

	(Adams, 2004)
Why don't stage-based activity promotion interventions work?. Health Education Research, 20(2), pp.237-243.


	UK
	Two papers

Critical review
	The Transtheoretical Model (TTM) may simplify exercise behaviour beyond what is useful for practitioners and health promotors reviewed.


	Little evidence on promoting  interventions as successful in improving exercise levels over the long term.
Further research: most research in this area is based on relatively short interventions and follow-up. The effects of more sustained interventions with longer-term follow-up need establishing.

	(Penn, Dombrowski, Sniehotta and White, 2013)

Participants’ perspectives on making and maintaining behavioural changes in a lifestyle intervention for type 2 diabetes prevention: a qualitative study using the theory domain framework. BMJ Open, 3(6), p.e002949.

	UK
	218 Adults aged 40-65 years at elevated risk of type 2 diabetes

Qualitative sub-study
	Lifestyle intervention can prevent type 2 diabetes, but translation to service provision remains challenging. The 'New life, New you' intervention aimed to promote physical activity, healthy eating and weight loss, and included supervised group physical activity sessions. Behavioural change and weight loss at 12-month follow-up were encouraging.
	Analysis of phases and theoretical domains of behavioural change added depth and utility to inform intervention optimisation. 

Further research: develop an intervention with improved peer support and explicit monitoring of the behavioural change techniques used.


	(Yusufov et al., 2015)

Fat Reduction Efforts. Health Promotion Practice, 17(1), pp.116-126.
	USA
	Adults: white females middle-aged; 

Three
Randomized trials
	Examined TTM for fat reduction by longitudinal progress. Three groups: parents/primary care patients/employees worksite that assessed t
	Non changers – maintainers – relapses – strong theoretical underpinning stage of change outcomes. Psychoeducation and other strategies may be valuable in population-based intervention effectiveness.

Further research: more diverse samples to generalize these findings and explore alternative healthy dietary criteria.

	(Arana, Valderas and Solomon, 2019)

Being tested but not educated – a qualitative focus group study exploring patients’ perceptions of diabetic dietary advice. BMC Family Practice, 20(1).

	UK
	20 Adults aged 40 – 89 years 
Primary care patients

Qualitative focus group
	Examined patient experience and barriers – on dietary advice in primary care 
	Generic one-off provision of healthy eating leaflets given not dietary advice according to expectations and no link with dietary review found. Patients desired one-to-one dietary advice. Falls short of standards set in guidelines.

Further research: self-management in development of interventions.





Appendix 5. Participant Information Sheet.
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	Participant Identification Number:
	PP/HCP **

	
	PARTICIPANT INFORMATION SHEET

	PROJECT TITLE: An investigation to identify if a successful intervention programme is provided for patients diagnosed with prediabetes at a General Practitioner surgery in South Wales.


Dear Participant (PB***)

My name is Mandy Morgan from the School of Sport, Health and Outdoor Education and I am studying at the University of Wales Trinity St. David in Carmarthen and a final year BSc. Health, Nutrition and Lifestyle student.

I would like to invite you to participate in my research project and interview programme. This project will be to determine whether current intervention measures are successful in preventing diagnosed prediabetes from progressing onto diabetes. 

Please find attached to this letter a copy of the questions developed by the researcher for the purpose of the interview. I believe your opinions will be extremely helpful to me. 

Through your participation in the interview, I hope to ascertain from both health care professional and  prediabetic patient, but not be limited to, the process of diagnosis, advice and guidance given/received and an understanding of opinions, behaviours and experiences. 

All interviews will be kept strictly confidential to the researcher involved and at NO time will individual information be released to the general public. This gives you a chance to express your views in a confidential and anonymous forum and still be able to make a difference. Your participation in this study is completely voluntary so you can withdraw from the interview at any stage. 

The interview should take about 15 minutes to complete, but there is no time constraint. There are also no right or wrong answers. Attached to this letter along with the questions is a participation consent form and  interview guideline. As this is a new project, your feedback at the end of the interview is also important and I would be much obliged if you could answer a few questions on your interview experience. We understand that your time is at a premium but your opinions are very valuable to us. 

After careful and precise analysis of the data obtained from this interview, I will provide you with a copy of the findings for your clarification. The results of the interview will hopefully enhance my understanding of the prediabetic intervention programme provided to prediabetic patients and its success. The data will be  stored on my personal computer for a limited period of time. 

We thank you in advance for your time and participation. If any questions do arise, feel free to contact me at your convenience. 

	NAME & ADDRESS OF RESEARCHER
Mandy Ann Morgan. Capel Farm, Llandyry, Nr. Trimsaran. Kidwelly. SA17 4EL.
	TELEPHONE & EMAIL:
07791 504003. mandyann@btinternet.com.


Appendix 6.	Health Care Professional Interview Schedule/Guide/Transcript.
Health Care Professional Interview Schedule/Guide/Transcript 
Project Title: An investigation to identify if a successful intervention programme is provided for patients diagnosed with prediabetes at a General Practitioner Surgery in South Wales.

Participant Identification: 		HCP05
GP Surgery Location:			Narberth
Gender:				Female
Participant Contact Number: 		***** ******
Job Description:			Practice Nurse – Practice Nurse Lead
Years in current role:			9 years – 6 years
Interview Method: 			Via Telephone
Researcher Contact Number: 		07791 504003
Interview Date: 			19th March 2020
Start Time: 				2.30pm
Finish Time: 				2.45 pm (approximately) 2.55pm (Actual)

[bookmark: _Hlk42104485]Said prior to recording.
Hello, I’m Mandy Morgan from the School of Sport, Health and Outdoor Education at the University of Wales, Trinity Saint David, Carmarthen. Thank you for agreeing to participate in this telephone interview. In this interview I will be asking you about your recent experience with your patients following their prediabetes diagnosis from your GP Surgery. 
I may wish to use selected quotes from the interview in order to illustrate important ideas in my thesis. These quotes will be strictly anonymous and I will ensure that your identity is protected. I am using a mobile phone as a recorder to reproduce complete and accurate information and to make the interview process more efficient.
As a participant in this project you have several definite rights. First, your participation in this interview is entirely voluntary and you are free to refuse to answer any questions or to stop the interview at any point. There are no right or wrong answers to the questions that I will be asking. I want to learn from your individual experience on providing an intervention programme to your patients and will therefore be asking you questions about a range of topics relating to this. I hope that you will answer the questions in a straightforward and honest way. If there are any questions that you do not feel comfortable answering, I would rather you decline to answer a question than create a answer that you think I may want to hear. Should you prefer not to answer a question simply state “no comment” and no further questions relating to that topic will be asked.
If you have any questions as we go along please ask them. Also don not hesitate to ask for clarification if at any time you do not understand what I am asking.
[bookmark: _Hlk42104508]Throughout this transcription the text in italics will be the interviewer speaking. The participant responses will be presented in plain text.
Recording starts.
1. How do you identify patients who are at risk of diabetes?
When I am working in a GP practice, several ways, you can do a search for patients with family history of Diabetes; BMI >25 and >23 in black/ethnic minority groups.  Look at patients on steroid therapy that’s weight associated; Chronic Disease groups that would be sedentary lifestyle and steroids); history of gestational diabetes.  Day to day, if I see people overweight or obese, I will bring it into a conversation that they may be at risk e.g. is there diabetes in your family etc. I will do the same with colleagues.

2. How is a patient tested for pre-diabetes?
Fasting Blood Glucose or HbA1c or random glucose level but we tend to use the HbA1C because we can have results back with two days and faster if we need it. We have WHO guidance.  We can do this as a routine health check or do it to actively screen someone who you know may be at risk. 

3. How and by whom is the pre-diabetes diagnosis given to the patient?
Depends on who asked for the test in the first place.  The person asking for the test should be responsible for this.  So could be GP, practice nurse; Consultant or Diabetes Specialist Nurse

4. Are the consequences of developing type 2 diabetes discussed? Can you give me a few details on what is discussed? 
Yes always.  I would usually explain what type 2 diabetes is that it is where they are not producing enough insulin to turn glucose into energy.  Risks associated with type 2 diabetes are that excess glucose/sugar in the blood gets stored as fatty plaques and these can block a blood vessel anywhere in the body.  So the complications and risks of diabetes are heart disease, stroke and circulation problems.  In men it can lead to erectile dysfunction and other problems.  I've been dealing with people with prediabetes in a clinical setting for many years, I've seen people who have been diagnosed with sight loss because of becoming diabetic. I've seen people who have had complications such as amputations, it's really hard, it's terrible. People do come to me after they've been diagnosed with a complication and say how they wish they had done something themselves. 
I would then say that having prediabetes means with good lifestyle and dietary changes diabetes can be prevented.  It is very dependent on the person sitting in front of you in how you say it but that is the gist of it.  

5. What advice or literature do you give the patient to improve their health and well-being?
I would signpost them to Diabetes UK.  I would ask them what they ate that day or what their usual diet was.  I explain about carbohydrates and portion sizes. We discuss about increasing their activity levels.  So firstly it would be about assessing their motivation to change and how important this is to them and what would stop them from making the change. I usually identify what their risk factors are and then ask them which one they feel they could try and make changes to as a starter. Usually start with something that is achievable, helps gain confidence and motivation.  We get lots of literature given to us by dietetics; pharma; well-being etc.  I Could suggest slimming world, and other groups. I could discuss walking or activities they liked to do before to see if that may stimulate something.  This is quite a long question to answer really Mandy.  It is very dependent on the patient in front of you and that would gauge our response.  You can’t do it all in one go.

6. How is a patient’s understanding of what you tell them established?
I ask them to repeat it back to me.  I ask if they understand it and if they have any questions and how do they feel about it? They have to be willing and engaged, you cannot force change, they have to want to make the change.

7. How do you assess a patient’s willingness to make behavioural changes?
Again, based on their response, you can’t force change they have to want to make the change.  What tends to work is by identifying what their risk factors are and 8 times out of 10 they will usually pick one as a start.  It may be giving up smoking, reducing going to the pub twice per week as an example.  

8. Do you offer any support?
We do have a psychologist now in Hywel Dda that we can refer patients to if we think they need it.  We are all trained as base line to help and support behaviour change, assess their motivation etc. We have exercise on prescription and we can refer.

9. Are you seeing an increase in patients being diagnosed with pre-diabetes?
Yes and I think after this period of isolation we may see more. 

10. Do you provide any monitoring of these patients? How are patients dealt with?
The Practice Nurses keep a list of patients with prediabetes and they should be assessed annually to make sure they haven’t slipped into diabetes.  It is really difficult to keep track of these patients because we had as many with pre diabetes as we did diabetes.  I love seeing the prediabetes patients because its great to see them making changes and not develop type 2 diabetes, the difficulty is that our diabetes clinics are too large and so the reality is you are now only likely to be able to follow them up annually which is not enough to support these patients.
We do give them details of how to self-refer if they are willing and want to make changes as we can signpost them, what they do then is up to them.  Routinely they should be screened annually and this appointment would be given to them by the practice.
[bookmark: _Hlk42106899]11. Is there any further information you would like to provide?
Have you read public health guidance 38 I think it is on preventing diabetes?

[bookmark: _Hlk42104467]That just about concludes the interview, however before we finish I would like to ask you some final questions.
1.  Did you feel that you could tell your story fully? Yes I did
2.  Did I lead you or influence your responses in any way? No
3.  Do you think we failed to discuss any important factors?  No 
4.  Have you any comments or suggestions about the interview itself? No


Thank you very much for helping out with this interview. A copy of the transcript will be emailed to you shortly to allow you to correct any errors. If you could please confirm the researchers accuracy and understanding by signing the bottom and emailing it back to me I would be very grateful.

Signature: ________________________________________ Date: ____________________				

Appendix 7. Participation Consent Form.
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	Participant Identification Number:
	PP/HCP**

	

	
PARTICIPATION CONSENT FORM

	PROJECT TITLE: : An investigation to identify if a successful intervention programme is provided for patients diagnosed with prediabetes at a General Practitioner surgery in South Wales.



Name of Researcher:	Mandy Ann Morgan					         Please initial box

1.	I confirm that I have read and understand the information sheet dated 19/03/2020 for the above study. I have had the opportunity to consider the information, ask questions and have had these answered satisfactorily.



2.	I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason.


3.  I understand that any information given by me may be used in future reports, articles or presentations by the research team.


4.  I understand that my name will not appear in any reports, articles or presentations.

5.	I agree to take part in the above study.



Name of Participant: ___________________  Date:___________	Signature: ________________


Researcher: ___________________ Date:_________________ 	Signature: ________________


You may decline to participate in this study. You may end your participation in this study at any time. Your details will have anonymity, there will not be any identifying information on audiotapes or transcripts of this interview. No-one will hear any audiotapes or see any transcripts without your prior consent. All materials generated from this interview will remain confidential.

When completed, please return by email. Thank you.  
One copy will be given to the participant and the original to be kept in the file of the research team at: Researchers address, details below, and will be kept under lock and key.
	NAME & ADDRESS OF RESEARCHER:
Mandy Ann Morgan. Capel Farm, Llandyry, Nr. Trimsaran. Kidwelly. SA17 4EL.
	TELEPHONE & EMAIL:
07791 504003. mandyann@btinternet.com.



Appendix 8.	Patient Interview Schedule/Guide/Transcript.

Patient Interview Schedule/Guide/Transcript 
Project Title: An investigation to identify if a successful intervention programme is provided for patients diagnosed with prediabetes at a General Practitioner Surgery in South Wales.

Participant Identification: 		PP11
GP Surgery Location:			Swansea
Gender:				Female
Age:					59
High Risk Factor:			Family history of  T2DM
Prediabetes Test Used:		HbA1c
Participant Contact Number: 		***** ******
Interview Method: 			Via Telephone
Researcher Contact Number: 		07791 504003
Interview Date: 			19th March 2020
Start Time: 				10am 
Finish Time: 				11.45pm (approximately) 11.53pm (Actual)

Said prior to recording.
Hello, I’m Mandy Morgan from the School of Sport, Health and Outdoor Education at the University of Wales, Trinity Saint David, Carmarthen. Thank you for agreeing to participate in this telephone interview. In this interview I will be asking you about your recent experience with your health care professional after you had received your prediabetes diagnosis from your GP Surgery. 
I may wish to use selected quotes from the interview in order to illustrate important ideas in my thesis. These quotes will be strictly anonymous and I will ensure that your identity is protected. I am using a mobile phone as a recorder to obtain complete and accurate information and to make the interview process more efficient.
As a participant in this project you have several definite rights. First your participation in this interview is entirely voluntary and you are free to refuse to answer any questions or to stop the interview at any point. There are no right or wrong answers to the questions that I will be asking. I want to learn from your individual experience on receiving a prediabetic intervention programme from your health care professional and will therefore be asking you questions about a range of topics relating to this. I hope that you will answer the questions in a straightforward and honest way. If there are any questions that you do not feel comfortable answering, I would rather you decline to answer a question than create a answer that you think I may want to hear. Should you prefer not to answer a question simply state “no comment” and no further questions relating to that topic will be asked.
If you have any questions as we go along please ask them. Also do not hesitate to ask for clarification if at any time you do not understand what I am asking.
Throughout this transcription the text in italics will be the interviewer speaking, therefore the participant will be presented in plain text.
Recording starts.
1. When were you diagnosed as prediabetic? How did you feel when you were given the diagnosis? Did you have any symptoms or signs? 
About three weeks ago. I hadn’t heard of prediabetes before and when the nurse told me it really, really scared me. No, I felt fine and I still do. I’ve always been fortunate to have excellent health.

2. Were the consequences of becoming a diabetic explained to you?
Yes (pause) it wasn’t good. 

3. What preventative action was discussed?  What advice were you given? 
I need to lose some weight and eat better. To lose 5% to 7%.

4. What literature were you given to take away?
I had a picture of a plate thing and a booklet on healthy eating for heart disease and she said it’s the same sort of thing, but actually it’s not. 

5. What changes have you made to reduce the risk of diabetes? 
I am trying to quit smoking and lose some weight.

6. What does it mean to you living with prediabetes?  
Monitoring my blood glucose levels. I bought a testing kit from the pharmacy and used it everyday for a week, it didn’t change though and I don’t feel any different now, I don’t understand it.  

7. What do you recognise as treatment for your prediabetes? 
There is no treatment for prediabetes, I searched the internet.

8. As food plays an important role what do you think is a balanced diet? Do you know about the 5-a-day? What did you have for breakfast/lunch/dinner yesterday? Has your food shopping changed?
A balance of ‘good’ food and ‘bad’ food. Actually, I am eating a lot more now than before. Yes (participant changes mind), five pieces of fruit and veg, I had a leaflet on it. I very rarely eat breakfast, mainly because I’m not hungry then. For lunch, I had vegetable soup and a roll, and for dinner, around 7, fish and chips, my husband went to pick them up, he always does it. I do try not to buy things that I know aren’t good for me but I find it hard to avoid the unhealthy food.

9. One of the easiest ways to lower your risk of developing diabetes is through increasing your physical activity, and all types of activity can count. Can you describe your current activity levels. In a given week, how much physical activity would you say you engage in? (about how many minutes a week?) Would you consider any other physical activities? 
I exercise pretty much every day, I have a dog and I’ m always on the go at home. Yes (participant paused to think), I wouldn’t mind doing yoga, I read that’s good for you but there’s no classes around here.

10. Good mental health is just as important as physical health.  When you add managing prediabetes to your life, it can become increasingly difficult. Do you have any long-term life goals? How do you cope with difficult situations or other roadblocks? 
Not really. I’m a worrier, I worry about everything (laughs) I just get on with it. 

11. Is there anything you would have liked to of been given at the GP surgery?
A plan, I would of liked some sort of plan to follow, something to do with food and shopping, anything that would make it easier, (participant changes mind mid sentence) its hard when your working all the time.  

12. What would you tell someone who has just been diagnosed with prediabetes?
I would tell them to take a deep breath and the doctor doesn’t have the answers.

13. Who do you get support from? Do you get any support from the GP surgery? Would you welcome support? What type of support would be most helpful?
My husband and  family, their pretty good (participant paused to think). She gave me a number if I needed to speak to someone. Yes. They should do some classes for us.

14. Is there any further information you would like to provide?
No.

That just about concludes the interview, however before we finish I would like to ask you some final questions.

1. Did you feel that you could tell your story fully? Yes thank you.
2. Did I lead you or influence your responses in any way? No.
3. Do you think we failed to discuss any important factors?  No. 
4. Have you any comments or suggestions about the interview itself? No.

Thank you very much for helping out with this interview. A copy of the transcript will be emailed to you shortly to allow you to correct any errors. If you could please confirm the researchers accuracy and understanding by signing the bottom and emailing it back to me I would be very grateful.

Signature: ________________________________________ Date: ____________________				




Appendix 9. 	Patient Participation Leaflet.
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Appendix 10. Table of Literature and Information Patients Receive at the GP Surgery.
	Documents/Programme/Advice
	What they say they do

	Type 2 diabetes know your risk Pack: What to do if you’re at risk.
Diabetes UK.
	Not easy to make changes recognises the challenges and ways about moving forward - What’s included in the pack? What being at risk of type 2 diabetes means - How you can reduce your risk of type 2 diabetes - Your action plan - What is diabetes

	Food Fact - Dietary Advice for Pre Diabetes: NHS Foundation Trust Leaflet.
Dietary Information for People Newly Diagnosed with Pre-diabetes.
	Steps towards managing pre diabetes - Manage your weight – Eatwell - Include starchy carbohydrates at each meal - Reduce salt - Cut down on fat, especially saturated fat - Drink alcohol in moderation - Reduced fat and reduced sugar products - Keep active - Basic dietary information until the need to see the Dietitian

	Stop Smoking Campaign: NHS. 
Ash Wales.
Action on Smoking and Health:
(Raising awareness of the health, social and economic effects of smoking in Wales).
	Expert help – four times more likely to be successful with expert help than going it alone. 
Help and Medication
Free help, advice and support services on how to quit


	Diabetes UK: The UK’s leading diabetes charity tackling the diabetes crisis. They help to prevent type 2 diabetes, campaign for and support everyone affected by diabetes, and fund research that will one day lead them to a cure.
	Finding out your risk of Type 2 diabetes only takes a few minutes with their Risk Score Tool.
Information on: Preventing Type 2 diabetes - Diabetes risk factors - What does it mean to be at risk? - 
Eat better to reduce your risk - How to reduce your risk of diabetes - Move more - Preventative work - Waist measurement

	Pocket Medic: (Made as training refreshers for nursing staff).
NHS healthcare professionals and patients have worked together to make the series of health information films.
Reviewed by clinicians and patients alike to ensure that the information they share can help you to understand and manage your condition.
	Opened up for people – library of self-management films sharing the experience of people living with long term conditions – offering advice from NHS health care professionals. Prediabetes film. 



	EXPERT: Educate not medicate
	At X-PERT Health our aim is to provide members of the public and health care professionals with effective education that helps prevent or manage diabetes and other long-term medical conditions. We believe prevention is better than cure and that the right education can achieve.
Our programmes are expertly designed using structured and interactive learning to help manage diabetes, obesity, heart disease and other long-term medical conditions.
Our approach is people centred, focusing on empowerment and discovery learning. We equip our clients with the knowledge, skills, confidence and resources to prevent, treat and manage their condition.
Whether you are newly diagnosed with prediabetes or diabetes or have been living with the condition for 20 years, our programmes are for you.

	Keep Your Heart Healthy: British Heart Foundation.
	This booklet aims to help you look after your heart health and reduce your risk of developing cardiovascular disease.

	Know Your Risk - Type 2 Diabetes: What to do if you’re at risk.
Diabetes UK.
New publication May 2020.
	A pack to help you lower your chances of getting Type 2 diabetes.
What being at risk means.
How to make changes to reduce your risk.
How to get more help.






Evaluation: interpreting HbA1C results and changing of diet and physical activity levels to make lifestyle changes in response to results.


Synthesis: Being able to plan and create meal plans and plan a physical activity pogrammes based on knowledge and understanding of condition. Awareness of hidden sugars in food to make informed decisions about food shopping and meal planning.


Analysis: Interpretation of food labels in light and portion sizes based on dietary knowledge and understanding of condition. Awareness of hidden sugars in food to make informed decisions about food shopping and meal planning.


Application: Eat healthy foods: low in fat and calories and highi n fibre; be more active at least 150 minutes a week; and adapt to life circumstances (e.g. co-morbidities, financial constraints, family, environment holidays and festivities).


Comprehension: glycaemic index, calorie counting and portion sizes.


Knowledge: basic food groups; carbohydrates, protein and fats; 5-a-day fruit and vegetables; food labelling and portion sizes: physical activities.
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